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1. LTE Measurement Software

1.1. Specifications
1.1.1. MT8820C

1.1.1.1. MX882012C/13C (Call Processing)

Table 1.1.1.1-1

LTE Measurement Software Specifications (MX882012C/13C)

Measurement Item

Specifications

Electrical

Typical values (typ.) are only for reference and are not guaranteed.

Modulation Analysis

Frequency

Input level
Carrier frequency
accuracy

Modulation accuracy

Residual vector error

In-band Emissions

Measurement object

400 to 2700 MHz

3400 to 3800 MHz
(Can be used when installing MT8820C-018 option)

-40 to +35 dBm (Main1)

t(Set frequency x Reference oscillator accuracy
+15 Hz)

<2.5% (400 to 2700 MHz)
3400 to 3800 MHz, 18° to 28°C)
When measurement count is 20)

3400 to 3800 MHz, 20 measurements)

P

<3.0%

<-40dB
(=-10 dBm, Allocated RB<18)

PUSCH, PRACH, PUCCH

Amplitude
Measurement

Frequency

Input level

Measurement accuracy

Linearity

400 to 2700 MHz

3400 to 3800 MHz
(Can be used when installing MT8820C-018 option)

-60 to +35 dBm (Main1)

+0.5 dB (-20 to +35 dBm),

typ. £0.3 dB (-20 to +35 dBm)

+0.7 dB (-50 to -20 dBm)

+0.9 dB (-60 to -50 dBm)

400 to 2700 MHz, 10° to 40°C after calibration

+0.5 dB (-20 to +35 dBm, 18° to 28°C),

typ. £0.3 dB (-20 to +35 dBm), 18° to 28°C),
+0.7 dB (-50 to -20 dBm),

+0.9 dB (-60 to -50 dBm),

3400 to 3800 MHz, 10° to 40°C after calibration

+0.2 dB (-40 to 0 dB,
+0.4 dB (-40 to 0 dB,
400 to 2700 MHz

-50 dBm)
-60 dBm)

>
2

+0.2 dB (-40 to 0 dB, >-50 dBm, 18° to 28°C),
+0.3 dB (-40 to 0 dB, >-50 dBm)

+0.4 dB (-40 to 0 dB, >-60 dBm)

3400 to 3800 MHz, 10° to 40°C after calibration

Relative measurement error

<2 dB
typ. £0.10 dB (-40 to 0 dB, >-50 dBm)




Measurement Item

Specifications

Measurement object

PUSCH, PRACH, PUCCH

Adjacent Channel
Leakage Power

Measurement point

Measurement range

Frequency 400 to 2700 MHz
Occupied Bandwidth (3c4:r? ;Z ii(e)g v'\\//lfl;'ezn installing MT8820C-018 option)
Input level -10 to +35 dBm (Main1)
Frequency 400 to 2700 MHz
3400 to 3800 MHz
(Can be used when installing MT8820C-018 option)
Input level -10 to +35 dBm (Main1)

E-UTRA ACLR1
UTRA ACLR1
UTRA ACLR2

>45 dB (E-UTRA ACLR1)
>50 dB (UTRA ACLR1)
>55 dB (UTRA ACLR2)

AWGN level accuracy

Frequency 400 to 2700 MHz
Spectrum Emission 3400 to 3800 MHz
Mask (Can be used when installing MT8820C-018 option)
Input level -10 to +35 dBm (Main1)
Output frequency 400 to 2700 MHz (1-Hz steps)
3400 to 3800 MHz (1-Hz steps)
(Can be used when installing MT8820C-018 option)
RF Signal Generator
AWGN level Off, -20 to +5 dB (0.1-dB steps,

Relative level with Ior (Total power))

+0.2 dB (Relative level accuracy with Ior)

Throughput
Measurement

Function

Measurement object

Measures throughput using RMC
ACK and NACK reported from UE

Call Processing

Call control

UE Control

Position registration, Call processing using RMC

(Executes each processing in 3GPP standards and performs Pass/Fail evaluation)

Output level

(Executes each UE control in 3GPP standards)




1.1.1.2. MX882012C/13C-006
Table 1.1.1.2-1 LTE FDD/TDD IP Data Transfer

Item Specifications

The Ethernet port of the LTE measurement hardware can be used to transfer

Function .
data to external devices.

1.1.1.3. MX882012C/13C-011
Table 1.1.1.3-1 LTE FDD/TDD 2x2 MIMO DL

Item Specifications

This can be used to measure the Rx performance of 2x2 MIMO mobile wireless

Function .
terminals.

Output frequency: 400 to 2700 MHz (1-Hz steps)
RF Signal Generator 3400 to 3800 MHz
(Can be used when installing MT8820C-018 option)

Throughput Function: Throughput measurement using RMC

Measurement Measurement target: ACK and NACK reported from UE

1.1.1.4. MX882012C/13C-016
Table 1.1.1.4-1 LTE FDD/TDD CS Fallback to W-CDMA/GSM

Item Specification

Function Supports CS fallback to W-CDMA or GSM using MT8820Cs

1.1.1.5. MX882012C/13C-017
Table 1.1.1.5-1 LTE FDD/ TDD CS Fallback to CDMA2000

Item Specification

Function Supports CS fallback to COMA2000 using MT8820Cs

1.1.1.6. MX882013C-018
Table 1.1.1.6-1 LTE TDD CS Fallback to TD-SCDMA/GSM

Item Specification

Function Supports CS fallback to TD-SCDMA or GSM using MT8820Cs




1.1.1.7. MX882012C/13C-021
Table 1.1.1.7-1 LTE-Advanced FDD/TDD DL CA Measurement Software

Item Specification

The reception measurements of DL 2CCs and UL 1CC described in Chapter 7 of

3GPP TS 36.521-1 and the maximum throughput tests are supported.
Function

The maximum throughput test for DL CA 2x2 MIMO is supported by using with
the MX882012C/13C-011 2x2 MIMO DL option.

Output frequency: 400 to 2700 MHz (1-Hz steps)
RF Signal Generator 3400 to 3800 MHz
(Can be used when installing MT8820C-018 option)

Throughput Function: Throughput measurement using RMC
Measurement

Measurement target: ACK and NACK reported from UE

1.1.1.8. MX882012C/13C-022
Table 1.1.1.8-1 LTE-Advanced FDD/TDD UL CA Measurement Software

Item Specification

When this option is installed with the LTE Advanced FDD/TDD DL CA
measurement software (MX882012C/13C-021) it supports a function to operate
Function as a Mobile Wireless Device and measurements for RF Transition and
Reception on UL CA.

Intra-Band Contiguous DL CA and UL CA is NOT supported.

Modulation Analysis Equivalent to MX882012C/13C in respective CC measurements

RF Power Equivalent to MX882012C/13C in respective CC measurements

Occupied Bandwidth | Equivalent to MX882012C/13C in respective CC measurements

Adjacent Channel Equivalent to MX882012C/13C in respective CC measurements
Leakage Power

Spectrum Emission Equivalent to MX882012C/13C in respective CC measurements
Mask

Output frequency: 400 to 2700 MHz (1-Hz steps)
RF Signal Generator 3400 to 3800 MHz
(Can be used when installing MT8820C-018 option)

Throughput Function: Throughput measurement using RMC

Measurement Measurement target: ACK and NACK reported from UE

1.1.1.9. MX882012C/13C-026
Table 1.1.1.9-1 LTE-Advanced FDD/TDD DL CA IP Data Transfer

Item Specifications

IP data transfer with external devices by using Ethernet port of LTE

Function . .
measurement hardware is supported in DL CA.
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1.1.1.10. MX882012C/13C-031
Table 1.1.1.10-1 LTE-Advanced FDD/TDD DL CA 3CCs Measurement Software

Item

Specifications

Function

The reception measurements for DL 3CCs and UL 1CC, and maximum
throughput tests are supported.

The maximum throughput test for DL CA 2x2 MIMO is supported by using with
the MX882012C/13C-011 LTE FDD/TDD 2x2 MIMO DL option.

RF Signal Generator

Output frequency: 400 to 2700 MHz (1-Hz steps)
3400 to 3800 MHz
(Can be used when installing MT8820C-018 option)

Throughput
Measurement

Function: Throughput measurement using RMC

Measurement target: ACK and NACK reported from UE




Table 1.1.1.

1.1.1.11. MX882042C/43C (Non-Call Processing)
11-1  Measurement Software Specifications (MX882042C/43C) (1/2)

Measurement Item

Specifications

Electrical

Typical values (typ.) are only for reference and are not guaranteed.

Frequency/Modulation
Measurement

Frequency

Input level
Carrier frequency
accuracy

Modulation accuracy

Residual vector error

In-band Emissions

Measurement object

400 to 2700 MHz

3400 to 3800 MHz
(Can be used when installing MT8820C-018 option)

-40 to +35 dBm (Main1)

t(Set frequency x Reference oscillator accuracy

+15 Hz)

<2.5% (400 to 2700 MHz)
3400 to 3800 MHz, 18° to 28°C)
When measurement count is 20)

3400 to 3800 MHz, 20 measurements)

— o~ o~ —

<3.0%

<-40 dB
(>-10 dBm, Allocated RB<18)

PUSCH

Amplitude
Measurement

Frequency

Input level

Measurement accuracy

Linearity

Measurement object

400 to 2700 MHz

3400 to 3800 MHz
(Can be used when installing MT8820C-018 option)

-60 to +35 dBm (Main1)

+0.5 dB (-20 to +35 dBm)

typ. £0.3 dB (-20 to +35 dBm)

+0.7 dB (-50 to -20 dBm)

+0.9 dB (-60 to -50 dBm)

400 to 2700 MHz, 10° to 40°C after calibration

+0.5 dB (-20 to +35 dBm, 18° to 28°C),

typ. +0.3 dB (-20 to +35 dBm, 18 to 28°C),

+0.7 dB (-50 to -20 dBm),

+0.9 dB (-60 to -50 dBm),

3400 to 3800 MHz, 10° to 40°C after calibration

+0.2 dB (-40 to 0 dB, =-50 dBm),
+0.4 dB (-40 to 0 dB, =-60 dBm),
400 to 2700 MHz

+0.2 dB (-40 to 0 dB, >-50 dBm, 18° to 28°C),
+0.3 dB (-40 to 0 dB, >-50 dBm),

+0.4 dB (-40 to 0 dB, >-60 dBm),

3400 to 3800 MHz, 10° to 40°C after calibration

Relative measurement error

<2 dB
typ. £0.10 dB (-40 to 0 dB, >-50 dBm)

PUSCH

11



12

Table 1.1.1.11-2

Measurement Software Specifications (MX882042C/43C) (2/2)

Measurement Item

Specifications

Frequency 400 to 2700 MHz
Occupied Bandwidth (3c4:r? EZ ii(e)g v'\\//lfl;'ezn installing MT8820C-018 option)
Input level -10 to +35 dBm (Main1)
Frequency 400 to 2700 MHz
3400 to 3800 MHz
(Can be used when installing MT8820C-018 option)
Input level -10 to +35 dBm (Main1)

Adjacent Channel
Leakage Power

Measurement point

Measurement range

E-UTRA ACLR1
UTRA ACLR1
UTRA ACLR2

>45 dB (E-UTRA ACLR1)
>50 dB (UTRA ACLR1)
>55 dB (UTRA ACLR2)

Spectrum Emission
Mask

Frequency

Input level

400 to 2700 MHz

3400 to 3800 MHz
(Can be used when installing MT8820C-018 option)

-10 to +35 dBm (Main1)




1.1.2. MT8821C

1.1.2.1. MX882112C/13C (Call Processing)

Table 1.1.2.1

-1

LTE Measurement Software Specifications (MX882112C/13C) (1/3)

Measurement Item

Specifications

Electrical

Typical values (typ.) are only for reference and are not guaranteed.

Frequency/Modulation

Frequency

Input level

Carrier frequency

400 to 3800 MHz

3800 to 5000 MHz
(Can be used when installing MT8821C-019 option)

For frequencies below 500 MHz, only the following
range meets the specifications:

452.5 to 457.5 MHz (LTE OperatingBand31)
-40 to +35 dBm (Main1/2)

1(Set frequency x Reference oscillator accuracy +15 Hz)

Linearity

Measurement object

measurement accuracy
Modulation accuracy
Residual vector error  <2.5% (400 MHz < Freq. < 3800 MHz)
(When measurement count is 20)
<3.5% (3800 MHz < Freq. < 5000 MHz)
(When measurement count is 20)
In-band Emissions <-40 dB
(=-10 dBm, Allocated RB < 18)
Measurement object PUSCH, PRACH, PUCCH
Frequency 400 to 3800 MHz
3800 to 5000 MHz
(Can be used when installing MT8821C-019 option)
For frequencies below 500 MHz, only the following
range meets the specifications:
452.5t0457.5MHz  (LTE OperatingBand31)
Input level -60 to +35 dBm (Main1/2)
Measurement accuracy  +0.5 dB (-20 to +35 dBm)
typ. £0.3 dB (-20 to +35 dBm)
. +0.7 dB (-50 to -20 dBm)
pmplitude +0.9 dB (-60 to ~50 dBm)
Measurement

400 MHz < Freq. < 3800 MHz
10° to 40°C after calibration

+0.7 dB (-20 to +35 dBm)
+0.9 dB (-50 to -20 dBm)
+1.1 dB (-60 to -50 dBm)
3800 MHz <freq.< 5000 MHz
20° to 30°C after calibration

+0.2 dB (-40 to 0 dB,
+0.4 dB (-40 to 0 dB,
400 to 5000 MHz

-50 dBm)
-60 dBm)

2
2

PUSCH, PRACH, PUCCH

13
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Table 1.1.2.1-1: LTE Measurement Software Specifications (MX882112C/13C) (2/3)

Measurement Item

Specifications

Occupied Bandwidth

Frequency

Input level

Channel bandwidth

400 to 3800 MHz

3800 to 5000 MHz
(Can be used when installing MT8821C-019 option)

For frequencies below 500 MHz, only the following
range meets the specifications:

452.5t0457.5MHz  (LTE OperatingBand31)
-10 to +35 dBm (Main1/2)

1.4 MHz, 3 MHz, 5 MHz
(452.5 MHz < UL frequency < 457.5 MHz)

1.4 MHz, 3 MHz, 5 MHz, 10 MHz, 15 MHz,
20 MHz (500 MHz < UL frequency)

Adjacent Channel
Leakage Power

Frequency

Input level

Measurement point

Measurement range

Channel bandwidth

400 to 3800 MHz

3800 to 5000 MHz
(Can be used when installing MT8821C-019 option)

For frequencies below 500 MHz, only the following
range meets the specifications:

452.5t0457.5MHz  (LTE OperatingBand31)

-10 to +35 dBm (Main1/2)

E-UTRA ACLR1
UTRA ACLR1
UTRA ACLR2

> 45 dB (E-UTRA ACLR1)
> 50 dB (UTRA ACLR1)
> 55 dB (UTRA ACLR2)

1.4 MHz, 3 MHz, 5 MHz
(452.5 MHz < UL frequency < 457.5 MHz)

1.4 MHz, 3 MHz, 5 MHz, 10 MHz, 15 MHz
20 MHz (500 MHz < UL frequency)

Spectrum Emission

Mask

Frequency

Input level

Channel bandwidth

400 to 3800 MHz

3800 to 5000 MHz
(Can be used when installing MT8821C-019 option)

For frequencies below 500 MHz, only the following
range meets the specifications:

452.5t0457.5MHz  (LTE OperatingBand31)
-10 to +35 dBm (Main1/2)

1.4 MHz, 3 MHz, 5 MHz
(452.5 MHz < UL frequency < 457.5 MHz)

1.4 MHz, 3 MHz, 5 MHz, 10 MHz, 15 MHz,
20 MHz (500 MHz < UL frequency)




Table 1.1.2.1-1: LTE Measurement Software Specifications (MX882112C/13C) (3/3)

Measurement Item Specifications

Output frequency 400 to 3800 MHz (1-Hz steps)

3800 to 6000 MHz (1-Hz steps)

(Can be used when installing MT8821C-019 option)
RF Signal Generator

AWGN level Off, -20 to +5 dB (0.1-dB steps,
Relative level with Ior (Total power))
AWGN level accuracy +0.2 dB (Relative level accuracy with Ior)
Throughput Function Measures throughput using RMC
Measurement Measurement object ACK and NACK reported from UE
Call control Position registration, Call processing using RMC

(Executes each processing in 3GPP standards and performs Pass/Fail evaluation)
Call Processing

UE Control Output level

(Executes each UE control in 3GPP standards)




1.1.2.2. MX882112C/13C-006
Table 1.1.2.2-1 LTE FDD/TDD IP Data Transfer

Item Specifications

The Ethernet port of the LTE measurement hardware can be used to transfer

Function .
data to external devices.

1.1.2.3. MX882112C/13C-011
Table 1.1.2.3-1 LTE FDD/TDD 2x2 MIMO DL

Item Specifications

This can be used to measure the Rx performance of 2x2 MIMO mobile wireless

Function .
terminals.

Output frequency: 400 to 3800 MHz (1-Hz steps)
RF Signal Generator 400 to 6000 MHz
(Can be used when installing MT8821C-019 option)

Throughput Function: Throughput measurement using RMC

Measurement Measurement target: ACK and NACK reported from UE

1.1.2.4. MX882112C/13C-016
Table 1.1.2.4-1 LTE FDD/TDD CS Fallback to W-CDMA/GSM

Item Specification

Function Supports CS fallback to W-CDMA or GSM using MT8821C

1.1.2.5. MX882112C/13C-017
Table 1.1.2.5-1 LTE FDD/ TDD CS Fallback to CDMA2000

Item Specification

Function Supports CS fallback to CDMA2000 using MT8821C

1.1.2.6. MX882113C-018
Table 1.1.2.6-1 LTE TDD CS Fallback to TD-SCDMA/GSM

Item Specification

Function Supports CS fallback to TD-SCDMA or GSM using MT8821C




1.1.2.7. MX882112C/13C-021
Table 1.1.2.7-1 LTE-Advanced FDD/TDD DL CA Measurement Software

Item

Specification

Function

The reception measurements for DL 2CCs and UL 1CC described in Chapter 7
of 3GPP TS 36.521-1 and the maximum throughput tests are supported.

The maximum throughput test for DL CA 2x2 MIMO is supported by using with
the MX882012C/13C-011 2x2 MIMO DL option.

RF Signal Generator

Output frequency: 400 to 2700 MHz (1-Hz steps)
3400 to 3800 MHz
(Can be used when installing MT8821C-018 option)

Throughput
Measurement

Function: Throughput measurement using RMC

Measurement target: ACK and NACK reported from UE

1.1.2.8. MX882112C/13C-022
Table 1.1.2.8-1 LTE-Advanced FDD/TDD UL CA Measurement Software

Item

Specification

Function

This can be used to measure the functions and Tx/Rx performance of UEs atj
2CCs UL CA.

Frequency 500 to 3800 MHz
3800 to 4200 MHz
(Can be used when installing MT8821C-019 option)

Modulation Analysis

Same as MX882112C for CC measurements. The measurement target is only
PUSCH.

Amplitude
Measurement

Same as MX882112C except measurement accuracy and linearity in CC
measurements. The measurement target is only PUSCH.

Measurement accuracy +0.7 dB (-20 to +35 dBm)
+0.9 dB (-50 to -20 dBm)
500 MHz < Freqg. < 3000 MHz
10° to 40°C after calibration
+1.0 dB (-50 to +35 dBm)
+1.3 dB (-60 to -50 dBm)
3000 MHz < Freq. < 3800 MHz
10° to 40°C after calibration
+1.0 dB (-50 to +35 dBm),
+1.3 dB (-60 to -50 dBm),
3800 MHz < Freq. < 4200 MHz,
20° to 30°C after calibration
(At Intra-band Contiguous CA SCC, PCC+SC(C
measurement)

Linearity +0.2dB
(=40 to 0 dB, =-50 dBm, 20° to 30°C
after calibration),
+0.4 dB (-40 to 0 dB, >-60 dBm, 20° to 30°C
after calibration),

500 to 4200 MHz

17
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Table 1.1.2.8-1 LTE-Advanced FDD/TDD UL CA Measurement Software (Cont’'d)

Occupied Bandwidth

Same as MX882112C at CC or Contiguous CC measurements. The
measurement target is only PUSCH.

Adjacent Channel
Leakage Power

Same as MX882112C at CC or Contiguous CC measurements. The
measurement target is only PUSCH.

Mask

Spectrum Emission

Same as MX882112C at CC or Contiguous CC measurements. The
measurement target is only PUSCH.

RF Signal Generator

Output frequency 400 to 3800 MHz (1-Hz steps)

3800 to 6000 MHz (1-Hz steps)
(Can be used when installing MT8821C-019 option)

Throughput
Measurement

Function Throughput measurement using RMC

Measurement target ACK and NACK reported from UE

1.1.2.9. MX882112C/13C-026

Table 1.1.2.9-1 LTE-Advanced FDD/TDD DL CA IP Data Transfer

Item

Specifications

Function

At DL CA, IP data transfer is supported by using the internal server of the
MT8821C, or IP data transfer with external devices is supported by using the
Ethernet port of the LTE measurement hardware.




1.1.2.10. MX882112C/13C-031
Table 1.1.2.10-1 LTE-Advanced FDD/TDD DL CA 3CCs Measurement Software

Item Specifications

The reception measurements for DL 3CCs and UL 1CC, and the maximum

throughput tests are supported.
Function

The maximum throughput test for DL CA 2x2 MIMO is supported by using with
the MX882012C/13C-011 LTE FDD/TDD 2x2 MIMO DL option.

Output frequency: 400 to 3800 MHz (1-Hz steps)
RF Signal Generator 400 to 6000 MHz
(Can be used when installing MT8821C-019 option)

Throughput Function: Throughput measurement using RMC
Measurement

Measurement target: ACK and NACK reported from UE

1.1.2.11. MX882112C/13C-036
Table 1.1.2.11-1 LTE-Advanced FDD/TDD DL CA 3CCs IP Data Transfer

Item Specifications

At DL CA 3CCs, IP data transfer is supported by using the internal server of the
Function MT8821C, or IP data transfer with external devices is supported by using the
Ethernet port of the LTE measurement hardware.

1.1.2.12. MX882112C/13C-041
Table 1.1.2.12-1 LTE-Advanced FDD/TDD DL CA 4CCs Measurement Software

Item Specifications

The reception measurements for DL 4CCs and UL 1CC, and the maximum

throughput tests are supported.
Function

The maximum throughput test for DL CA 2x2 MIMO is supported by using with
the MX882012C/13C-011 LTE FDD/TDD 2x2 MIMO DL option.

Output frequency: 400 to 3800 MHz (1-Hz steps)
RF Signal Generator 400 to 6000 MHz
(Can be used when installing MT8821C-019 option)

Throughput Function: Throughput measurement using RMC

Measurement Measurement target: ACK and NACK reported from UE

1.1.2.13. MX882112C/13C-046
Table 1.1.2.13-1 LTE-Advanced FDD/TDD DL CA 4CCs IP Data Transfer

Item Specifications

At DL CA 4CCs, IP data transfer is supported by using the internal server of the
Function MT8821C, or IP data transfer with external devices is supported by using the
Ethernet port of the LTE measurement hardware.
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1.1.2.14. MX882142C/43C (Non-Call Processing)
Table 1.1.2.14-1

Measurement Software Specifications (MX882042C/43C) (1/2)

Measurement Item

Specifications

Electrical

Typical values (typ.) are only for reference and are not guaranteed.

Frequency

Input level

Carrier frequency
accuracy

Frequency/Modulation

400 to 3800 MHz

3800 to 5000 MHz
(Can be used when installing MT8821C-019 option)

-40 to +35 dBm (Main1/2)

t(Set frequency x Reference oscillator accuracy
+15 Hz)

Linearity

Measurement object

Measurement Modulation accuracy
Residual vector error  <2.5% (400 to 3800 MHz)
(When measurement count is 20)
<3.5% (3800 to 5000 MHz)
(When measurement count is 20)
In-band Emissions <-40 dB
(=-10 dBm, Allocated RB<18)
Measurement object PUSCH
Frequency 400 to 3800 MHz
3800 to 5000 MHz
(Can be used when installing MT8821C-019 option)
Input level -60 to +35 dBm (Main1/2)
Measurement accuracy  +0.5 dB (-20 to +35 dBm)
typ. £0.3 dB (-20 to +35 dBm)
+0.7 dB (-50 to -20 dBm)
. +0.9 dB (-60 to -50 dBm)
Amplitude 400 to 3800 MHz, 10° to 40°C after calibration
Measurement

+0.7 dB (-20 to +35 dBm)
+0.9 dB (-50 to -20 dBm)
+1.1 dB (-60 to -50 dBm)
3800 to 5000 MHz, 10° to 40°C after calibration

+0.2 dB (-40 to 0 dB,
+0.4 dB (-40 to 0 dB,
400 to 5000 MHz

-50 dBm)
-60 dBm)

=
=

PUSCH




Table 1.1.2.14-2 Measurement Software Specifications (MX882042C/43C) (2/2)

Measurement Item Specifications

Frequency 400 to 3800 MHz

3800 to 5000 MHz

Occupied Bandwidth (Can be used when installing MT8821C-019 option)

Input level -10 to +35 dBm (Main1/2)

Frequency 400 to 3800 MHz

3800 to 5000 MHz
(Can be used when installing MT8821C-019 option)

Input level -10 to +35 dBm (Main1/2)
f:ii;enet PowerChanneI Measurement point E-UTRA ACLR1
g UTRA ACLR1
UTRA ACLR2
Measurement range >45 dB (E-UTRA ACLR1)

>50 dB (UTRA ACLR1)
>55 dB (UTRA ACLR2)

Frequency 400 to 3800 MHz

Spectrum Emission 3800 to 5000 MHz

Mask (Can be used when installing MT8821C-019 option)
Input level -10 to +35 dBm (Main1/2)

1.1.2.15. MX882164C
Table 1.1.2.15-1 LTE VoLTE Echoback Option Specifications

Item Specification

The communication test with the UE that supports VoLTE is available
Function by installing this software on the MT8821C on which the MX882112C
or MX882113C is already installed.




1.2. 3GPP Measurement Specification (3GPP TS 36.521-1 V12.5.0(2015-03)) Table

Item Comment MT8820C MT8821C
Non-Call Call Processing | Non-Call Call Processing
Processing*’ Processing*'
6 Transmitter Characteristics
6.2.2 UE Maximum Output Power W W W W
6.2.2 1 UE Maximum Output Power for HPUE W W W a4
6.2.2A UE Maximum Output Power for CA
6.2.2A1 UE Maximum Output Power for CA (intra-band 12C/13C-022 X W X W
contiguous DL CA and UL CA)
6.2.3 Maximum Power Reduction (MPR) W W W W
6.2.3_1 Maximum Power Reduction (MPR) for HPUE W W a4 W
6.2.3 2 Maximum Power Reduction (MPR)  for W X8 W W
Multi-Cluster PUSCH
6.2.3A Maximum Power Reduction (MPR) for CA
6.2.3A.1 Maximum Povxfer Reduction (MPR) for CA | 12C/13C-022 « A « W
(intra-band contiguous DL CA and UL CA)
6.2.4 Additional Maximum Power Reduction (A-MPR) W W W a4
6.2.4 1 Additional Maximum Power Reduction (A-MPR) W W W W
for HPUE
6.2.4A Additional Maximum Power Reduction (A-MPR)
for CA
6.2.4A.1 Additional Maximum Power Reduction (A-MPR) | 12C/13C-022 « W « W
for CA (intra-band contiguous DL CA and UL CA)
6.2.5 Configured UE Transmitted Output Power Ve W VW W
6.2.5_1 Configured UE transmitted Output Power for HPUE VW W VW W
6.2.5A Configured transmitted power for CA
6.2.5A.1 (?onﬁgured UE t.ransmitted Output Power for CA | 12C/13C-022 « W « W
(intra-band contiguous DL CA and UL CA)
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Item

Comment

MT8820C

MT8821C

Non-Call
Processing*'

Call Processing

Non-Call
Processing*'

Call Processing

6.3 Output Power Dynamics

6.3.1 Void

6.3.2 Minimum Output Power W W W W

6.3.2A Minimum Output Power for CA

6.3.2A.1 Minimum Outpu.t Power for CA 12€/13C-022 W W W W
(intra-band contiguous DL CA and UL CA)

6.3.3 Transmit OFF Power X W X W

6.3.3A UE Transmit OFF Power for CA

6.3.3A.1 l'JE Transmit OFE Power for CA 12C/13C-022 « W « W
(intra-band contiguous DL CA and UL CA)

6.3.4 ON/OFF Time Mask

6.3.4.1 General ON/OFF time Mask X W X W

6.3.4.2 PRACH and SRS time Mask

6.3.4.2.1 PRACH time Mask X W X W

6.3.4.2.2 SRS time Mask X W X W

6.3.4A ON/OFF time Mask for CA

6.3.4A.1.1 | General ON/OFF time Mask for CA 12€/13C-022 ,
) ) X VW X W
(intra-band contiguous DL CA and UL CA)

6.3.5 Power Control

6.3.5.1 Power Control Absolute power tolerance X W X W

6.3.5.2 Power Control Relative power tolerance X W X W

6.3.5.3 Aggregate power control tolerance X W X W

6.3.5_1 Power Control for HPUE

6.3.5_1.1 Power Control Absolute power tolerance for HPUE X W X W

6.3.5_1.2 Power Control Absolute power tolerance for HPUE X W X W

6.3.5_1.3 Aggregate power control tolerance for HPUE X W X W
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Item Comment MT8820C MT8821C
Non-Call Call Processing | Non-Call Call Processing
Processing *' Processing *'
6.3.5A Power Control for CA
6.3.5A.1.1 | Power Control Absolute power tolerance for CA | 12C€/13C-022 ,
. ) X VW X W
(intra-band contiguous DL CA and UL CA)
6.3.5A.2.1 | Power Control Relative power tolerance for CA | 12C¢/13C-022 .
i ) X VW X W
(intra-band contiguous DL CA and UL CA)
6.3.5A.3.1 | Aggregate power control tolerance for CA | 12C/13C-022
wJgregate - pon X W X W
(intra-band contiguous DL CA and UL CA)
6.4 Void
6.5 Transmit signal quality
6.5.1 Frequency Error W W W W
6.5.1A Frequency error for CA
12C/13C-022
6.5.1A.1 Frequency error for CA W W W W
(Intra-band Contiguous DL CA and UL CA)
6.5.2 Transmit modulation
6.5.2.1 Error Vector Magnitude (EVM) W W W W
6.5.2.1A PUSCH-EVM with exclusion period W W W W
6.5.2.2 Carrier leakage W W W W
6.5.2.3 In-band emissions for non allocated RB W W W W
6.5.2.4 EVM equalizer spectrum flatness W W W W
6.5.2A Transmit modulation for CA
i 12C/13C-022
6.5.2A.1.1 Error Vector Magnitude (EVM) for CA W W W W
(intra-band contiguous DL CA and UL CA)
i 12C/13C-022
6.5.2A.2.1 | Carrier leakage for CA e W W W
(intra-band contiguous DL CA and UL CA)
- issi 12C/13C-022
6.5.2A.3.1 | In-band emissions for non allocated RB for CA W W W W
(intra-band contiguous DL CA and UL CA)
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Item

Comment

MT8820C

MT8821C

Non-Call
Processing*'

Call Processing

Non-Call
Processing*'

Call Processing

6.6 Output RF spectrum emissions
6.6.1 Occupied bandwidth W W W W
6.6.1A Occupied bandwidth for CA
6.6.1A.1 Occupied bandwidth for CA 12C/13C-022
Jeeup , WA WA W W
(intra-band contiguous DL CA and UL CA)
6.6.2 Out-of-band emission
6.6.2.1 Spectrum Emission Mask W W W W
6.6.2.1_1 Spectrum Emission Mask for Multi-Cluster PUSCH VY8 X *8 W W
6.6.2.1A Spectrum emission mask for CA
6.6.2.1A.1 | Spectrum emission mask for CA 12C/13C-022
P , W W W W
(intra-band contiguous DL CA and UL CA)
6.6.2.2 Additional Spectrum Emission Mask W3 W V3 W
6.6.2.2A Additional Spectrum Emission Mask for CA
6.6.2.2A.1 | Additional Spectrum Emission Mask for CA 12C/13C-022
_ pect! WS+ WA W W
(intra-band contiguous DL CA and UL CA)
6.6.2.3 Adjacent Channel Leakage power Ratio W W W W
6.6.2.3_1 Adjacent Channel Leakage power Ratio for HPUE W W W W
6.6.2.3_2 Adjacent Channel Leakage Power Ratio for
- e g Vi X8 W W
Multi-Cluster PUSCH
6.6.2.3A Adjacent Channel Leakage power Ratio for CA
6.6.2.3A.1 Adjacent Channel Leakage power Ratio for CA
: Jep W W W W

(intra-band contiguous DL CA and UL CA)
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Item Comment MT8820C MT8821C
Non-Call Call Processing Non-Call Call Processing
Processing™’ Processing™’
6.6.3 Spurious emissions
6.6.3.1 Transmitter Spurious emissions Requires
External - V*? - V*?
Equipment
6.6.3.1A Transmitter Spurious emissions for CA
6.6.3.1A.1 Transmitter Spurious emissions for CA X X X X
(intra-band contiguous DL CA and UL CA)
6.6.3.2 Spurious emission band UE co-existence Requires
External - V*2 - V*?
Equipment
6.6.3.2A Spurious emission band UE co-existence for CA
6.6.3.2A.1 Spurious emission band UE co-existence for CA X « X X
(intra-band contiguous DL CA and UL CA)
6.6.3.3 Additional spurious emissions Requires
External - V*? - V*?
Equipment
6.6.3.3A Additional spurious emissions for CA
6.6.3.3A.1 Additional spurious emissions for CA X w2 A7 X 2
(intra-band contiguous DL CA and UL CA)
6.7 Transmit intermodulation Requires
External - V*? - V*?
Equipment
6.7A Transmit intermodulation for CA
6.7A.1 Transmit intermodulation for CA (intra-band
contiguous DL CA and UL CA) X X X X
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Item

Comment

MT8820C

MT8821C

Non-Call

Processing*'

Call Processing

Non-Call
Processing*'

Call Processing

7 Receiver Characteristics
7.3 Reference sensitivity level Vv W W W
7.3A Reference sensitivity level for CA
7.3A.1 Reference sensitivity level for CA (intra-band | 12C/13C-022
! y ( X W X W
contiguous DL CA and UL CA)
7.3A.2 Reference sensitivity level for CA (intra-band | 12C/13C-021 X W X W
contiguous DL CA without UL CA)
7.3A3 Reference sensitivity level for CA (inter-band DL CA | 12C/13C-021
) X W X W
without UL CA)
7.3A4 Reference sensitivity level for CA (intra-band
, - ‘ X W X W
non-contiguous DL CA without UL CA)
7.4 Maximum input level VW W W W
7.4A Maximum input level for CA
7.4A1 Maximum input level for CA (intra-band | 12C/13C-022
_ P ( X W X W
contiguous DL CA and UL CA)
7.4A.2 Maximum input level for CA (intra-band | 12C/13C-021
_ et ( X W X W
contiguous DL CA without UL CA)
7.4A3 Maximum input level for CA (inter-band DL CA | 12C/13C-021
- P ( X W X W
without UL CA)
7.4A.4 Maximum input level for CA (intra-band | 12C/13C-021
nonp , ( X W X W
non-contiguous DL CA without UL CA)
7.5 Adjacent Channel Selectivity (ACS) Requires External J#2 4t /2 pEaw /2
Equipment
7.5A Adjacent Channel Selectivity (ACS) for CA
7.5A.1 Adjacent Channel Selectivity (ACS) for CA | 12C/13C-022
(Intra-band Contiguous DL CA and UL CA) Requires X V2 X V*2
External
Equipment
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Item Comment MT8820C MT8821C
Non-Call Call Processing | Non-Call Call Processing
Processing*’' Processing*'
T —
7.5A.2 Adjacent Channel Selectivity (ACS) for CA | 12C/13C-021
(intra-band contiguous DL CA without UL CA) Requires External | X V*? X V*?
Equipment
7.5A.3 Adjacent Channel Selectivity (ACS) for CA | 12C/13C-021 , ,
(inter-band DL CA without UL CA) Requires External | X v X v
Equipment
7.5A.4 Adjacent Channel Selectivity (ACS) for CA | 12C/13C-021
(intra-band non-contiguous DL CA without UL CA) | Requires External | X Vi X V2
*5 Equipment
7.6 Blocking characteristics
7.6.1 In-band blocking Requires External | ., 4 e Jx2 #h J*2
Equipment
7.6.1A In-band blocking for CA
7.6.1A1 In-band blocking for CA (intra-band contiguous DL | 12C/13C-022
CA and UL CA) Requires External | X Vx2 X V2
Equipment
7.6.1A.2 In-band blocking for CA (intra-band contiguous DL | 12C/13C-021
CA without UL CA) Requires External | X V2 X V2
Equipment
7.6.1A.3 In-band blocking for CA (inter-band DL CA without | 12C/13C-021
UL CA) Requires External | X Vx2 X V2
Equipment
7.6.1A4 In-band blocking for CA (intra-band | 12C/13C-021
. 2 2
non-contiguous DL CA without UL CA) *° Requires External | X vE X VE
Equipment
7.6.2 Out-of-band blocking Requires External | ., a4 e 2 N
Equipment
7.6.2A Out-of-band blocking for CA
7.6.2A1 Out-of-band  blocking for CA (intra-band | 12C/13C-022
contiguous DL CA and UL CA) Requires External | X Ve X v
Equipment




Item Comment MT8820C MT8821C
Non-Call Call Processing | Non-Call Call Processing
Processing*’ Processing*'
e —
7.6.2A.2 Out-of-band  blocking for CA (intra-band 12C/?3C'021 , ,
contiguous DL CA without UL CA) Rqulres External | X v X v
Equipment
7.6.2A.3 Out-of-band blocking for CA (inter-band DL CA | 12C/13C-021 , 5
without UL CA) Requires External | X v X VE
Equipment
7.6.2A.4 Out-of-band  blocking for CA (intra-band | 12C/13C-021 , 5
H * *
non-contiguous DL CA without UL CA) Reqylres External | X v X v
Equipment
7.6.3 Narrow band Blocking Requires External Va2 x4 J*2 iy J*2
Equipment
7.6.3A Narrow band Blocking for CA
7.6.3A.1 Narrow band Blocking for CA (intra-band 12C/13C-022
contiguous DL CA and UL CA) Requires External | X i X v
Equipment
7.6.3A.2 Narrow band Blocking for CA (intra-band 12C/?3C'021 , ,
contiguous DL CA without UL CA) Reqylres External | X v X v
Equipment
7.6.3A.3 Narrow band Blocking for CA (inter-band DL CA | 12C/13C-021
without UL CA) Requires External | X V*? X V2
Equipment
7.6.3A.4 Narrow band Blocking for CA (intra-band 12C/?3C'021 , ,
non-contiguous DL CA without UL CA) Reqylres External | X v X v
Equipment
7.7 Spurious response Requires External Va2 x4 J*2 e J*2
Equipment
7.7A Spurious response for CA
7.7A.1 Spurious response for CA (intra-band contiguous | 12€/13C-022
DL CA and UL CA) Requires External | X V2 X V2
Equipment
7.7A.2 Spurious response for CA (intra-band contiguous | 12¢/13C-021
DL CA without UL CA) Requires External | X V*? X V2
Equipment
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Item Comment MT8820C MT8821C
Non-Call Call Processing | Non-Call Call Processing
Processing*’ Processing*'
T ———§—§—§—§—§—§—S—§—$—$R$§—$§—§—§—§—§—§$—§—§$—$—§—$—$—§$—$S$—$—S—§$—R—$—S—$—§—§—§—§—§—§—§—§—§—§$—§$—$—$—$—$m§—§—§$—§$—§$§$§—§$§$§$§$§$§$§$§$§$§$RR—RS§"§*€§—§—§—§—@—n§n§
7.7A.3 Spurious response for CA (inter-band DL CA | 12C/13C-021 , ,
without UL CA) Requires External | X VE X VE
Equipment
7.7A.4 Spurious  response for CA (intra-band | 12C/13C-021 , ,
i * *
non-contiguous DL CA without UL CA) Rqulres External | X v X v
Equipment
7.8 Intermodulation characteristics
7.8.1 Wide band Intermodulation Reqyires External VR x4 J*2 2w J*2
Equipment
7.8.1A Wide band Intermodulation for CA
7.8.1A.1 Wide band Intermodulation for CA (Intra-band | 12€/13C-022
Contiguous DL CA and UL CA) Requires External | X Ve X Ve
Equipment
7.8.1A.2 Wide band Intermodulation for CA (Intra-band 12C/13C--021 5 5
i * *
Contiguous DL CA without UL CA) Requires External | X v X v
Equipment
7.8.1A.3 Wide band Intermodulation for CA (Inter-band DL | 12C/13C--021
CA without UL CA) Requires External | X V#2 X V#?
Equipment
7.8.2 Void
7.9 Spurious emissions Requires External
Equipment X v X v
7.10A Receiver image for CA*®

W: Supported | V: Requires external equipment (SPA or SG) | —: Measure by SPA | A: Future Support | X: No Support

*1: Non-Call Processing does not support call processing function. In addition, because Loop Back and UL Power Control of payload data cannot be controlled, UEs must output
signals matching test conditions.

*2: This application note does not explain measurement procedures for appropriate test items.

*3: Supports measurements only (broadcast information is fixed).

*4: Outputs DL RMC defined from TS 36.521-1 Annex A Table A.3.2-1 to Table A.3.2-4 in fixed pattern (ARB).
Throughput measurements supported at UE side.

*5: 3GPP TS36.521-1 7.3A.4, 7.5A.3 test description are not yet defined.

*6: TS 36.101 [2] clause 7.10.1A specifies minimum requirements for receiver image for CA but recommends that these requirements do not need to be tested.

*7: MX882012C/13C-022 option does not support Intra-band contiguous DL CA and UL CA. MX882112C/13C support this test item.
*8: MX882012C/13C support s this test item (remote command only).



1.3. Operation Bands
MT8820C supports Operation bands 1 to 14 and 17 to 44.

MT8821C supports Operation bands 1 to 14, 17 to 44, 252 and 255.

Table 1.3-1 E-UTRA Channel Numbers and Default UE TX-RX Frequency Separation
(From 3GPP TS36.101 Table 5.7.3-1 and Table 5.7.4-1)

Free Downlink Uplink
Band Sep Fol_tow Ful_tow
(MHz) (MH2) Noffs-oL Range of Np, (MHZ) Notfs-uL Range of Ny,
1 190 2110 0 0~599 1920 18000 18000~18599
2 80 1930 600 600~1199 1850 18600 18600~19199
3 95 1805 1200 1200~1949 1710 19200 19200~19949
4 400 2110 1950 1950~2399 1710 19950 19950~20399
5 45 869 2400 2400~2649 824 20400 20400~20649
6 45 875 2650 2650~2749 830 20650 20650~20749
7 120 2620 2750 2750~3449 2500 20750 20750~21449
8 45 925 3450 3450~3799 880 21450 21450~21799
9 95 1844.9 3800 3800~4149 1749.9 21800 21800~22149
10 400 2110 4150 4150~4749 1710 22150 22150~22749
11 48 1475.9 4750 4750~4949 1427.9 22750 22750~22949
12 30 729 5010 5010~5179 699 23010 23010~23179
13 -31 746 5180 5180~5279 777 23180 23180~23279
14 -30 758 5280 5280~5379 788 23280 23280~23379
17 30 734 5730 5730~5849 704 23730 23730~23849
18 45 860 5850 5850~5999 815 23850 23850~23999
19 45 875 6000 6000~6149 830 24000 24000~24149
20 -41 791 6150 6150~6449 832 24150 24150~24449
21 48 1495.9 6450 6450~6599 1447.9 24450 24450~24599
22+ 100 3510 6600 6600~7399 3410 24600 24600~25399
23 180 2180 7500 7500~7699 2000 25500 25500~25699
24 -101.5 1525 7700 7700~8039 1626.5 25700 25700~26039
25 80 1930 8040 8040~8689 1850 26040 26040~26689
26 45 859 8690 8690~9039 814 26690 26690~27039
27 45 852 9040 9040~9209 807 27040 27040~27209
28 55 758 9210 9210~9659 703 27210 27210~27659
29 - 717 9660 9660~9769 N/A
30 45 2350 9770 9770~9869 2305 27660 27660~27759

Table 1.3-1 E-UTRA Channel Numbers and Default UE TX-RX Frequency Separation
(From 3GPP TS36.101 Table 5.7.3-1 and Table 5.7.4-1) (Cont’'d)
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Freq Downlink Uplink
Band Sep I:DL low FUL low
(MHz) (MH2) Noffs-oL Range of Np, (MHz2) Notfs-ut Range of Ny,
31 10 462.5 9870 9870~9919 452.5 27760 27760~27809
32 - 1452 9920 9920~10359 N/A
33 0 1900 36000 36000~36199 1900 36000 36000~36199
34 0 2010 36200 36200~36349 2010 36200 36200~36349
35 0 1850 36350 36350~36949 1850 36350 36350~36949
36 0 1930 36950 36950~37549 1930 36950 36950~37549
37 0 1910 37550 37550~37749 1910 37550 37550~37749
38 0 2570 37750 37750~38249 2570 37750 37750~38249
39 0 1880 38250 38250~38649 1880 38250 38250~38649
40 0 2300 38650 38650~39649 2300 38650 38650~39649
41 0 2496 39650 39650~41589 2496 39650 39650~41589
42+ 0 3400 41590 41590~43589 3400 41590 41590~43589
43%! 0 3600 43590 43590~45589 3600 43590 43590~45589
44 0 703 45590 45590~46589 703 45590 45590~46589
252%° - 5150 255144 255144~256143 N/A
255% - 5725 260894 260894~262143 N/A
*1:  MT8820C-018 option must be installed in MT8820C to use operation bands 22, 42, and 43.

*2:

MT8820C does not support these bands. MT8821C-019 option must be installed in MT8821C to use
operation bands 252 and 255.




1.4. BAND 13 SUPPLEMENTARY RF CONFORMANCE Measurement Specification Table

Item Comment Non-Call Call
Processing* | Processing
1

2.7 PUCCH OVER-PROVISIONING FUNCTIONAL X a4
TEST
2.9 SPURIOUS EMISSIONS WITH TX GATING Requires External Equipment X v

Wi Supported | v: Requires external equipment (SPA or SG) | —: Measure by SPA | A: Future Support | X: No
Support

*1: Non-Call Processing does not support call processing function. In addition, because Loop Back and UL Power Control of
payload data cannot be controlled, UEs must output signals matching test conditions.

1.5. Supported CA Combination

1.5.1. MT8820C

CA Combination RMC ( RF Support Options *1 Remark
Meas.)/ status
Packet ( IP
Data)
P ———
FDD CA
FDD 2DL /1UL CA RMC W 12C-021
SISO Packet W 12C-006,021.026 Need two application servers
FDD 2DL /1UL CA, RMC W 12C-011, 021
2x2 MIMO Packet W 12C-006, 011, 021, 026 Need two application servers
FDD 2DL /2UL CA, RMC W 12C-021, 022
SIS0 Packet X
FDD 2DL /2UL CA, RMC W 12C-011, 021, 022
2x2 MIMO Packet X
FDD 3DL /1UL CA, RMC W 12C-021, 031
SIS0 Packet X
FDD 3DL/TUL CA, RMC W 12C-011, 021, 022
2x2L MIMO Packet X
FDD 3DL /2UL CA, RMC W 12C-021, 022, 031
SIS0 Packet X
FDD 3DL /2UL CA, RMC W 12C-011, 021, 022, 031
2x2 MIMO Packet X
TDD CA
TDD 2DL /TUL CA, RMC W 13C-021
SISO Packet W 13C-006, 021, 026 Need two application servers
TDD 2DL /TUL CA, RMC W 13C-011, 021
2x2 MIMO Packet W 13C-006, 011, 021,026 Need two application servers
TDD 2DL /2UL CA, RMC W 13C-021, 022
SIS0 Packet X
TDD 2DL /2UL CA, RMC W 13C-011, 021, 022
2x2 MIMO Packet X
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TDD3DL/1ULCA, | RMC W 13C-021, 031
S150 Packet X
TDD 3DL/1UL CA, RMC W 13C-011, 021, 031
2x2L MIMO Packet X
TDD 3DL /2UL CA, RMC W 13C-021, 022, 031
SIS0 Packet X
TDD 3DL /2UL CA, RMC W 13C-011, 021, 022, 031
2x2 MIMO Packet X
FDD-TDD CA
FDD-TDD RMC v 12C-021 PCell FDD only.
2DL/TUL CA, 13C-021 PCell TDD to be supported in
SISO future.
Packet X
FDD-TDD RMC v 12C-011, 021 PCell FDD only.
2DL /TUL CA, 13C-011, 021 PCell TDD to be supported in
2x2 MIMO future.
Packet X

FDD-TDD RMC X -
2DL /2UL CA

' Packet X
SISO acke
FDD-TDD RMC X -
2DL /2UL CA, Packet X
2x2 MIMO
FDD-TDD RMC X ~mne
3DL/1UL CA

' Pack X
IS0 acket
FDD-TDD RMC X e
3DL/TUL CA,
2x2L MIMO Packet X
FDD-TDD RMC X -
3DL/2UL CA

' Packet X
SISO acke
FDD-TDD RMC X e
3DL/2UL CA

' Pack X
2x2 MIMO acket

W: Supported

V: Partially Supported

A: Future Support |

X: No Support

*1: This option combination is mandatory for the MT8820C operating as PCC. It is not a required CA option
for MT8820C operating as SCC.

Note: “12C" means MX882012C
Note: “13C" means MX882013C
Note: Requires MT8820C-012 option to use 12C/13C-011 2x2MIMO DL option




1.5.2. MT8821C

CA Combination RMC ( RF Support Options Remark
Meas.)/ status
Packet (IP
Data)
P ———

FDD CA

FDD 2DL/1ULCA, | RMC W 12C-021

SIS0 Packet W | 12C-006, 021,026

FDD 2DL/1ULCA, | RMC W 12C-011, 021

2x2 MIMO Packet W | 12€-006,011,021,026

FDD 2DL/2ULCA, | RMC W 12C-021, 022

SIS0 Packet X

FDD 2DL/2ULCA, | RMC W 12C-011, 021, 022

2x2 MIMO Packet X

FDD3DL/1ULCA, | RMC W 12C-021, 031

SISO Packet W 12C-006, 021, 026, 031, Need two application servers
036

FDD 3DL/1UL CA, RMC W 12C-011, 021, 031

2x2L MIMO Packet W 12C-006, 011, 021, 026, Need two application servers
031, 036

FDD 3DL /2UL CA, RMC W 12C-021, 022, 031

SIS0 Packet X

FDD 3DL/2ULCA, | RMC W 12C-011, 021, 022, 031

2x2 MIMO Packet X

FDD 4DL/1ULCA, | RMmC W 12C-021,031,041

SISO Packet W 12C-006,021,026,031,036, | Need two application servers
041,046

FDD 4DL/TULCA, | RMC W 12C-011,021,031,041

2x2L MIMO Packet W 12C-006,011,021,026,031, | Need two application servers
036,041,046

FDD 4DL /2UL CA, RMC W 12C-021,022,031,041

SIS0 Packet X

FDD 4DL/2ULCA, | RMC W 12C-011,021,022,031,041

2x2 MIMO Packet X

TDD CA

TDD 2DL/1ULCA, | RMC W 13C-021

SIS0 Packet W | 13C-006, 021,026

TDD 2DL/1ULCA, | RMC W 13C-011, 021

2x2 MIMO Packet W | 13C-006,011,021,026

TDD 2DL/2ULCA, | RMC W 13C-021, 022

SIS0 Packet X

TDD 2DL/2ULCA, | RMC W 13C-011, 021, 022

2x2 MIMO Packet X

TDD 3DL/1ULCA, | RMC W 13C-021, 031

SISO Packet W 13C-006, 021, 026, 031, Need two application servers
036

TDD 3DL/TUL CA, RMC W 13C-011, 021, 031
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2x2 MIMO Packet W 13C-006, 011, 021, 026, Need two application servers
031, 036

TDD 3DL /2UL CA, RMC W 13C-021, 022, 031

SIS0 Packet X

TDD 3DL /2UL CA, RMC W 13C-011, 021, 022, 031

2x2 MIMO

Packet X

TDD 4DL/1ULCA, RMC W 13C-021,031,041

SISO Packet vy 13C-006,021,026,031,036, | Need two application servers
041,046

TDD 4DL/1UL CA, RMC W 13C-011,021,031,041

2x2L MIMO Packet vy 13C-006,011,021,026,031, | Need two application servers
036,041,046

TDD 4DL/2ULCA, RMC W 13C-021,022,031,041

SIS0 Packet X

TDD 4DL /2ULCA, RMC W 13C-011,021,022,031,041

2x2 MIMO Packet X




FDD-TDD CA
FDD-TDD RMC vy 12C-021 For PCell TDD, only
2DL/1UL CA, 13C-021 Uplink/Downlink
SISO Configuration 1 is supported.
Packet W 12C-026 For PCell TDD, only
13C-026 Uplink/Downlink
Configuration 1 is supported.
FDD-TDD RMC vy 12C-011, 021 For PCell TDD, only
2DL/1UL CA, 13C-011, 021 Uplink/Downlink
2x2 MIMO Configuration 1 is supported.
Packet vy 12C-011,026 For PCell TDD, only
13C-011,026 Uplink/Downlink
Configuration 1 is supported.
FDD-TDD X
2DL /2UL CA,
SISO and MIMO
FDD-TDD RMC W 12C-021, 031 For PCell TDD, only
3DL/1UL CA, 13C-021, 031 Uplink/Downlink
SISO Configuration 1 is supported.
Packet X
FDD-TDD RMC W 12C-011, 021, 031 For PCell TDD, only
3DL/TUL CA, 13C-011, 021, 031 Uplink/Downlink
2x2L MIMO Configuration 1 is supported.
Packet X
FDD-TDD X
3DL/2ULCA,
SISO and MIMO
FDD-TDD X
4DL / xUL CA,
SISO and MIMO

W: Supported |

V: Partially Supported

Note: “12C" means MX882112

Note: “13C" means MX882113C

A: Future Support |

X: No Support

Note: Requires MT8821C-012 option to use 12C/13C-011 2x2MIMO DL option
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2. The Basic Operations

2.1.LTE non CA
The following test procedures can be used for the MT8820C and MT8821C.

2.1.1. Connection Diagram
2.1.1.1. Connection Diagram for MT8820C Non CA

MT8820C
H _“?.:;’icl o= e RX
a L I s I |
g o [ |
-5 g oo
a
_8 = Divider DUT
a ] i )
=} oos
LE] maE Q@0 B|le € > < > TRX

Figure 2.1.1-1 Connection Diagram for Single Cell, Tx and Rx Test (MT8820C, using divider)

MT8820C
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° SDDD
[m} ===
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- ==
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Figure 2.1.1-2 Connection Diagram for Single Cell, Tx and Rx Test (MT8820C, antenna configuration set to Rx Diversity)

2.1.1.2. Connection Diagram for MT8821C Non CA

MT8821C
RX
H
=] ..
" Divider DUT
]
E > TRX
®

Figure 2.1.1-3 Connection Diagram for Single Cell, Tx and Rx Test (MT8821C, using divider)

MT8821C
RX

H
e
DuUT
]
E TRX
Q

Figure 2.1.1-4 Connection Diagram for Single Cell, Tx and Rx Test (MT8821C, antenna configuration set to Rx Diversity)



2.1.2. Initial Condition Setting

This sets the initial condition before measurement.
The following test configuration example shows the settings when Operating Band is 1, Test Frequency is Mid
range, and Test Channel Bandwidth is 5 MHz.

1.  Execute PRESET to set default parameter.

2. Execute ULCHAN 18300 to set Common Parameter - Frequency - UL Channel and DL Channel to 18300
and 300, respectively.

3. Execute BANDWIDTH 5MHZ to set Common Parameter - Frequency - Channel Bandwidth to 5 MHz.

2.1.3. Location Registration

This performs UE location registration after setting the initial conditions.

Connect UE and MT8820C/MT8821C.

Execute CALLPROC ON to set Common Parameter - Call processing to ON.
Execute CALLSO to clear call processing status.

Execute CALLSTAT? to confirm the call processing status is 1 (= Idle).

Turn on UE power.

Execute CALLSTAT? to confirm the call processing status is 2 (= Idle (Regist)).
Repeat step 6 when the checked status is not 2 (= Idle (Regist)).

ok wWwnN =

2.1.4. Test Mode Connection and Disconnection

Connect to the Test Mode after UE location registration.
After connecting to the Test Mode, disconnection is performed if necessary.

o Connection
1. Execute CALLSTAT? to confirm the call processing status is 2 (= Idle (Regist)).
2.  Execute CALLSA to connect to Test Mode.
3. Execute CALLSTATIC? to confirm the call processing stationary status is 6 (= Connected).

. Disconnection

1. Execute CALLSO to disconnect from Test Mode.
2.  Execute CALLSTATIC? to confirm the call processing stationary status is 2 (= Idle (Regist)).
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2.1.5. Broadcast Information Update

When changing broadcast information, the UE must be notified of the change using one of the following methods.

The method differs according to the UE in use.

A) Execute RRC Connection Reconfiguration
Notify the broadcast information update using the RRC Connection Reconfiguration message.
It updates information without ending a call. Use this procedure.

1. Execute RRCUPDATE RRCMSG to set Call Processing Parameter - radioResourceConfigCommon
Update to RRC Message.
NOTE 1: This setting is required once at the beginning of the measurement sequence.

B) Execute Paging

Notify the broadcast information update using Paging.

It updates information without ending a call. The MT8821C waits until the Paging information is reflected.
Use this procedure when procedure A cannot be used.

Waiting time at MT8821C
modificationPeriodCoeff [n] x defaultPagingCycle [rf = 10 ms]

NOTE 1: Setting both to the minimum value before position registration minimizes waiting time.
(Example) modificationPeriodCoeff (n2) x defaultPagingCycle (rf32) = 640 ms

1. Execute RRCUPDATE PAGING to set Call Processing Parameter - radioResourceConfigCommon
Update to Paging.

NOTE 2: This setting is required once at the beginning of the measurement sequence.

C) Turn UE power OFF and ON
Turn the UE power OFF and ON to update the broadcast information.
Use this procedure when procedures A and B cannot be used.

Disconnect Test Mode (=2.1.4).

Turn off UE power.

Turn on UE power.

Execute CALLSTAT? to confirm the call processing status is 2 (= Idle (Regist)).
Repeat steps 4 when the checked status is not 2 (= Idle (Regist)).

5. Connectto Test Mode (=2.1.4).

AwnN =

NOTE 1: This procedure is required to update the broadcast information.



2.2. 2DL CA without UL CA/2DL CA with UL CA

In this chapter, the 2CA test procedure is different between the MT8820C and MT8821C.
This chapter explains each test procedure for the MT8820C and MT8821C, respectively.

Note:
For the MT8820C test procedure, the measurement procedure explained in this chapter is an example
where [PCC] and [SCC] are used as Primary Cell and Secondary Cell respectively for LTE-Advanced FDD DL
CA connection. Refer to the operation manual for details of the GPIB commands and manual operations.
Characters in BOLD RED (PCC operations), BOLD BLUE (SCC-1 operations) and BOLD GREEN (both PCC
and SCC operations) are GPIB commands.

Operation Description
Operation for PCC [PCC]
Operation for SCC-1 [SCC-1]
Operation for all CCs [PCC/SCC]

2.2.1. Connection Diagram
2.2.1.1. Connection Diagram for MT8820C 2DL/1UL CA or 2DL/2UL CA

MT8820C
Phonel:PCC, Phone2:SCC-1

RX(p/s)

2way 2way

Divider Divider puT

TRX(p/s)

Figure 2.2.1-1 Connection Diagram for 2DL/1UL CA or 2DL/2UL CA, Tx and Rx test
(MT8820C with PPM HW, using divider)
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Figure 2.2.1-2 Connection Diagram for 2DL/1UL CA or 2DL/2UL CA Tx and Rx test
(MT8820Cs with SPM HW, using dividers)
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2.2.1.2. Connection Diagram for MT8821C 2DL/1UL CA

221.2.1.  Connection using Main Connector
This example shows the connection diagram for the 2DL/1UL CA condition. DL signals of PCC and SCC1 are
combined by the internal combiners of the MT8821C and output at Main1 connector of Phone1.

MT8821C

=0 “| RX(p/s)

Divider DUT

.
e leard

= > TRX(p/s)
=

<Connection Diagram>

ofHE BDE) @ -0

touting(Phonel)

<Internal Routing Diagram>

Figure 2.2.1-3 Connection Diagram and Internal Routing Diagram for 2DL CA and 1UL CA, Tx and Rx test
(MT8821C, using dividers)

[Routing setting procedure]
1. Execute TXOUT 1, MAIN to set the output connector System Config - Routing(Phone1) - Tx1 to Main.
2. Execute TXOUT 2, MAIN to set the output connector System Config - Routing(Phone1) - Tx2 to Main.



22122, Connection using Main Connector (Rx diversity)

This example shows the connection diagram for the 2DL/1UL CA and Rx diversity condition. DL signals of PCC and
SCC1 are combined by the internal combiners of MT8821C and output at both Main1 connector of Phone1 and
Main1 connector of Phone2.

MT8821C
._-o—]ﬂ RX(p/s)
? i g
(5]
g DUT
g (P TRX(p/s)

<Connection Diagram>

Routing(Phonel)

Louting(Phone

<Internal Routing Diagram>

Figure 2.2.1-4 Connection Diagram and Internal Routing Diagram for 2DL CA and 1UL CA, Tx and Rx
Test
(MT8821C, antenna configuration set to Rx Diversity)

[Routing setting procedure]

1.

vk wnN

Execute ANTCONFIG RX_DIVERSITY to set Common Parameter - Antenna Configuration to Rx Diversity.
Execute TXOUT 1, MAIN to set the output connector System Config - Routing(Phone1) - Tx1 to Main.
Execute TXOUT 2, MAIN to set the output connector System Config - Routing(Phone1) - Tx2 to Main.
Execute TXOUT_P2 1, MAIN to set the output connector System Config - Routing(Phone2) - Tx1 to Main.
Execute TXOUT_P2 2, MAIN to set the output connector System Config - Routing(Phone2) - Tx2 to Main.
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Note: When Both the Phone1 and Phone2 LTE measurement software are active, Receiver Diversity can be
selected at the Phone1 side only.

221.23. Connection using Aux Connector

This example shows the connection diagram for the 2DL/1UL CA condition using Aux connectors. The DL signal of
PCC is output at the Aux1 connector and that of SCC-1 is output at the Aux2 connector, respectively

MT8821C
E@ iQFP RX(p/s)
! e
e
o Divider
g Divider l&——————>| Divider DUT

J TRX(p/s)

<Connection Diagram>

touting(Phonel})

<Internal Routing Diagram>

Figure 2.2.1-5 Connection Diagram and Internal Routing Diagram for 2DL CA and 1UL CA, Tx and Rx Test
(MT8821C, using Aux connectors)

[Routing setting procedure]

1.  Execute TXOUT 1, AUX to set the output connector System Config - Routing(Phone1) - Tx1 to Aux1.
2. Execute TXOUT 2, AUX to set the output connector System Config - Routing(Phone1) - Tx2 to Aux2.




2.2.1.3. Connection Diagram for MT8821C 2DL/2UL CA

22131, Connection using Main Connector

This example shows the connection diagram for the 2DL/1UL CA condition. The DL signals of PCC and SCC1 are
combined by the internal combiners of the MT8821C and output at the Main1 connector of Phone1.

The MT8821C can measure the Tx signals of both of PCC and SCC1 at the Main1 connector of Phone1.

MT8821C

=0 “| RX(p/s)

Divider DUT

1] [ e

]| > TRX(p/s)
=)

<Connection Diagram>

oHE U 0 -0

touting(Phonel)

PCC and SCC1

<Internal Routing Diagram>

Figure 2.2.1-6 Connection Diagram and Internal Routing Diagram for 2DL CA and 2UL CA, Tx and Rx Test
(MT8821C, using divider)

[Routing setting procedure]
1. Execute TXOUT 1, MAIN to set the output connector System Config - Routing(Phone1) - Tx1 to Main.
2. Execute TXOUT 2, MAIN to set the output connector System Config - Routing(Phone1) - Tx2 to Main.
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22132, Connection using Main Connector (Rx diversity)
This example shows the connection diagram for the 2DL/1UL CA and Rx diversity condition. The DL signals of PCC

and SCC1 are combined by the internal combiners of MT8821C and output at both Main1 connector of Phone1 and
Main1 connector of Phone2.

MT8821C
=il RX(p/s)
§ B .
=]
g DUT
@ I TRX(p/s)

<Connection Diagram>

touting(Phonel)

Louting(Phone2)

<Internal Routing Diagram>

Figure 2.2.1-7 Connection Diagram and Internal Routing Diagram for 2DL CA and 2UL CA, Tx and Rx Test
(MT8821C, antenna configuration set to Rx Diversity)

[Routing setting procedure]

1.  Execute ANTCONFIG, RX_DIVERSITY to set Common Parameter - Antenna Configuration to Rx Diversity.
Execute TXOUT 1, MAIN to set the output connector System Config - Routing(Phone1) - Tx1 to Main.
Execute TXOUT 2, MAIN to set the output connector System Config - Routing(Phone1) - Tx2 to Main.
Execute TXOUT_P2 1, MAIN to set the output connector System Config - Routing(Phone2) - Tx1 to Main.
Execute TXOUT_P2 2, MAIN to set the output connector System Config - Routing(Phone2) - Tx2 to Main.
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2.2.2. Synchronizing Frame Timing between 2 Cells
This chapter is only for the MT8820C.
The frame timing between two cells must be synchronized when connecting using LTE-Advanced (CA).

<Using Main 1 and Main 2 with one MT8820C unit including ParallelPhone measurement option>
1. [SCC-1] Execute ENTERSYNC INT_SLAVE to set the frame timing synchronization processing slave status.
2. [PCC] Execute ENTERSYNC MASTER to perform frame timing synchronization processing.
3. [SCC-1] Execute ENTERSYNC? to query that the response is 1 (synchronization established).

oooooooo
o

a
a
o
a
o
o
o

(o g ©000 o Qo || Mainl
Main2 Input/Output RF In/Out

Input/Output
<Using two MT8820C units)>

1.  Setup the two MT8820C units as shown below.

Call Proc. 1/0-1

Do oo
0ogoooog

L‘=r- am?090 0 @0 J
Mainl RF In/Out I
Input/Output -

10 MHz Buff Out

Call Proc. 1/0-1
Mainl

Input/Output

BNC cable EEEE——
D-sub 15pin cable J1249

pcC SCC-1

e p (=] o9
10 MHz Buff Out \ / \
Call Proc. 1/0-1 Call Proc. 1/0-1

10 MHz/13 MHz Ref In

BNC cable _—

D-sub 15pin cable J1249

DL CA 2CCs Test Connection Setup

[SCC-1] Execute REF 10MHZEXT to set Ref. Frequency to 10 MHz (EXT).

[SCC-1] Execute ENTERSYNC EXT_SLAVE to set the frame timing synchronization processing slave status.
[PCC] Execute ENTERSYNC MASTER to perform frame timing synchronization processing.

[SCC-1] Execute ENTERSYNC? to query that the response is 1 (synchronization established).

uhwnN

NOTE 1: Since the DL CA 2CCs test connections differ according to the terminal specifications, check the
connections described in TS36.508 Figure A.32a, b, c.

47



48

2.2.3. Initial Condition Setting

The initial conditions must be set before measurement.
A setting example for UL/DL Channel at each condition is shown in the following table.

Component Channel Intra-Band (FDD) Inter-Band (FDD) Intra-Band (TDD) Inter-Band (TDD)
Carrier
UL Channel | 18200 (Band1) | 18200 (Band1) | 38000 (Band38) | 38000 (Band38)
PCC DL Channel | 200 (Band1) | 200 (Band1) | 38000 (Band38) | 38000 (Band38)
Bandwidth 20MHz 10MHz 10MHz 10MHz
SCC-1 UL Channel | 18398 (Band1) | 20525 (Band5) | - 39150 (Band40)
DL Channel | 398 (Band1) | 2525 (Band5) | 38099 (Band38) | 39150 (Band40)
Bandwidth | 20MHz 10MHz 10MHz 10MHz

NOTE 1: UL CA Measurement requires UL Channel setting.
NOTE 2: For MT8820C, Intra-Band Contiguous on UL CA is NOT supported.




2.2.3.1. MT8820C
2231.1. Setting Example 1 (Intra-Band Contiguous FDD DL CAand UL CA)

This chapter describes a setting example for Duplex Mode set to FDD, Intra-Band DL CA and UL CA.
Set both Test Channel Bandwidth PCC and SCC to 20 MHz.

—_

w

11.

[PCC/SCC] Execute PRESET to initialize parameters.

[PCC] Execute CHCODING RMC_DLUL_CA_PCC to set Common Parameter - Channel Coding to RMC(DL/UL
CA-PCC).

[PCC] Execute CALLPROC ON to set Common Parameter - Call Processing to ON.

[PCC] Execute DLCHAN 200 to set Common Parameter - Frequency - DL Channel to 200 simultaneously
with UL Channel to 18200.

[PCC] Execute DLCHAN_SCC1 398 to set Call Processing Parameter - Carrier aggregation SCC-1 - DL
Channel to 398

[PCC] Execute BANDWIDTH 20MHZ to set Common Parameter - Frequency - Channel Bandwidth to 20
MHz.

[PCC] Execute BANDWIDTH_SCC1 20MHZ to set Call Processing Parameter - Carrier aggregation SCC-1 -
Channel Bandwidth to 20 MHz.

[SCC-1] Execute CHCODING RMC_DLUL_CA _SCC to set Common Parameter - Channel Coding to RMC
(DL/UL CA - SCCQ).

[SCC-1] Execute CALLPROC OFF to set Common Parameter - Call Processing to OFF.

[SCC-1] Execute DLCHAN 398 to set Common Parameter - Frequency - DL Channel to 398 simultaneously
with UL Channel to 18299.

[SCC-1] Execute BANDWIDTH 20MHZ to set Common Parameter - Frequency - Channel Bandwidth to 20
MHz.

22312, Setting Example 2 (Inter Band FDD DL CAwithout UL CA)

This chapter describes a setting example for Duplex Mode set to FDD, Inter-Band DL CA without UL CA.

1.
2.

10.
11.

[PCC/SCC] Execute PRESET to initialize parameters.

[PCC] Execute CHCODING RMC_DL_CA_PCC to set Common Parameter - Channel Coding to RMC(DL
CA-PCC).

[PCC] Execute CALLPROC ON to set Common Parameter - Call Processing to ON.

[PCC] Execute DLCHAN 200 to set Common Parameter - Frequency - DL Channel to 200 simultaneously
with UL Channel to 18200.

[PCC] Execute DLCHAN_SCC1 2525 to set Call Processing Parameter - Carrier aggregation SCC-1 - DL
Channel to 2525.

[PCC] Execute BANDWIDTH 10MHZ to set Common Parameter - Frequency - Channel Bandwidth to 10
MHz.

[PCC] Execute BANDWIDTH_SCC1 10MHZ to set Call Processing Parameter - Carrier aggregation SCC-1 -
Channel Bandwidth to 10 MHz.

[SCC-1] Execute CHCODING RMC_DLUL_CA_SCC to set Common Parameter - Channel Coding to RMC
(DL/UL CA - SCC).

[SCC-1] Execute CALLPROC OFF to set Common Parameter - Call Processing to OFF.

[SCC-1] Execute DLCHAN 2525 to set Common Parameter - Frequency - DL Channel to 2525.

[SCC-1] Execute BANDWIDTH 10MHZ to set Common Parameter - Frequency - Channel Bandwidth to 10
MHz.
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22313, Setting Example 3 (Intra-Band TDD DL CAwithout UL CA)

This chapter describes a setting example for Duplex Mode set to TDD, Intra-Band DL CA without UL CA.
The Uplink/Downlink Configuration is set to 1, and Special Subframe Configuration is set to 4.
Follow the procedure in Chapter 2.2.3.1.2 replacing Step 4, 5, 10 and 11, followed by Step 14 and 15 as below.

10.

11.

14.

15.

[PCC] Execute DLCHAN 38000 to set Common Parameter - Frequency - DLChannel simultaneously with UL
Channel to 38000.

[PCC] Execute DLCHAN_SCC1 38099 to set Call Processing Parameter - Carrier aggregation SCC-1-DL
Channel to 38099.

[SCC-1] Execute ULCHAN_PCC 38000 to set Call Processing Parameter - Carrier aggregation PCC - UL
Channel to 38000.
[SCC-1] Execute DLCHAN 38099 to set Common Parameter - Frequency - DL Channel to 38099.

[PCC/SCC] Execute TDDULDLCONF 1 to set Common Parameter - TDD Uplink/Downlink Configuration to
1.
[PCC/SCC] Execute TDDSSFCONF 4 to set Common Parameter - TDD Special Subframe Configuration to 4.

NOTE 1: Set same value as Uplink/Downlink Configuration in PCC and SCC.
NOTE 2: Set same value as Special Subframe Configuration in PCC and SCC.

22314. Setting Example 4 (Inter-Band TDD DL CAand UL CA)

This chapter describes a setting example for Duplex Mode set to TDD, Inter-Band DL CA and UL CA
The Uplink/Downlink Configuration is set to 2, and Special Subframe Configuration is set to 5.
Follow the procedure in Chapter 2.2.3.1.1 replacing with Step 4, 5, 10 and 11, followed by Step 12 and 13 as below.

4.

10.

12.

13.

[PCC] Execute DLCHAN 38000 to set Common Parameter - Frequency - DL Channel simultaneously with
UL Channel to 38000.

[PCC] Execute DLCHAN_SCC1 39150 to set Call Processing Parameter - Carrier aggregation SCC-1-DL
Channel to 39150.

[SCC-1] Execute DLCHAN 39150 to set Common Parameter - Frequency - DL Channel simultaneously with
UL Channel to 39150.

[PCC/SCC] Execute TDDULDLCONF 2 to set Common Parameter - TDD Uplink/Downlink Configuration to
2.
[PCC/SCC] Execute TDDSSFCONF 5 to set Common Parameter - TDD Special Subframe Configuration to 5.

NOTE 1: Set same value as Uplink/Downlink Configuration in PCC and SCC.
NOTE 2: Set same value as Special Subframe Configuration in PCC and SCC.



22315, Setting Example 5(FDD-TDD DL CA without UL CA for PCell FDD)

This chapter describes a setting example for PCC Duplex Mode set to FDD, SCC Duplex Mode set to TDD, DL CA
without UL CA. The SCC Uplink/Downlink Configuration is set to 2, and Special Subframe Configuration is set to 5.

1. [PCC/SCC] Execute PRESET to initialize parameters.
2. [PCC] Execute CHCODING RMC_DLUL_CA_PCC to set Common Parameter - Channel Coding to RMC(DL/UL
CA-PCC).
[PCC] Execute CALLPROC ON to set Common Parameter - Call Processing to ON.
4. [PCC] Execute DLCHAN 200 to set Common Parameter - Frequency - DL Channel to 200 simultaneously
with UL Channel to 18200.
5. [PCC] Execute DLCHAN_SCC1 38000 to set Call Processing Parameter - Carrier aggregation SCC-1 - DL
Channel to 38000
6. [PCC] Execute BANDWIDTH 10MHZ to set Common Parameter - Frequency - Channel Bandwidth to 10
MHz.
7. [PCC] Execute BANDWIDTH_SCC1 10MHZ to set Call Processing Parameter - Carrier aggregation SCC-1 -
Channel Bandwidth to 10 MHz.
8. [PCC] Execute TDDULDLCONF_SCC1 2 to set Call Processing Parameter - Carrier aggregation SCC-1-TDD
Uplink/Downlink Configuration to 2.
9. [PCC] Execute TDDSSFCONF_SCC1 5 to set Call Processing Parameter - Carrier aggregation SCC-1-TDD
Special Subframe Configuration to 5.
10. [SCC-1] Execute CHCODING RMC_DLUL_CA _SCC to set Common Parameter - Channel Coding to RMC
(DL/UL CA - SCCQ).
11.  [SCC-1] Execute CALLPROC OFF to set Common Parameter - Call Processing to OFF.
12.  [SCC-1] Execute DLCHAN 38000 to set Common Parameter - Frequency - DL Channel to 38000.
13. [SCC-1] Execute BANDWIDTH 10MHZ to set Common Parameter - Frequency - Channel Bandwidth to 10
MHz.
14.  [SCC-1] Execute ULCHAN_PCC 18200 to set Call Processing Parameter - Carrier aggregation PCC - UL
Channel to 18200.

w

2231.6. Setting Example 6 (FDD-TDD DL CAwithout UL CAfor PCell TDD)

This chapter describes a setting example for PCC Duplex Mode set to TDD, SCC Duplex Mode set to FDD, DL CA
without UL CA. PCC supports only Uplink/Downlink Configuration 1.
1. [PCC/SCC] Execute PRESET to initialize parameters.
2. [PCC] Execute CHCODING RMC_DLUL_CA_PCC to set Common Parameter - Channel Coding to RMC(DL/UL
CA-PCC).
3. [PCC] Execute CALLPROC ON to set Common Parameter - Call Processing to ON.
4. [PCC] Execute DLCHAN 38000 to set Common Parameter - Frequency - DL Channel simultaneously with
UL Channel to 38000.
5. [PCC] Execute DLCHAN_SCC1 200 to set Call Processing Parameter - Carrier aggregation SCC-1 - DL
Channel to 200
6. [PCC] Execute BANDWIDTH 10MHZ to set Common Parameter - Frequency - Channel Bandwidth to 10
MHz.
7. [PCC] Execute BANDWIDTH_SCC1 10MHZ to set Call Processing Parameter - Carrier aggregation SCC-1 -
Channel Bandwidth to 10 MHz.
8. [PCC] Execute TDDULDLCONF 1 to set Common Parameter - TDD Uplink/Downlink Configuration to 1.
9. [PCC] Execute TDDSSFCONF 4 to set Common Parameter - TDD Special Subframe Configuration to 4.
10. [SCC-1] Execute CHCODING RMC_DLUL_CA_SCC to set Common Parameter - Channel Coding to RMC
(DL/UL CA - SCQ).
11.  [SCC-1] Execute CALLPROC OFF to set Common Parameter - Call Processing to OFF.
12.  [SCC-1] Execute DLCHAN 200 to set Common Parameter - Frequency - DL Channel to 200.
13. [SCC-1] Execute BANDWIDTH 10MHZ to set Common Parameter - Frequency - Channel Bandwidth to 10
MHz.
14.  [SCC-1] Execute ULCHAN_PCC 38000 to set Call Processing Parameter - Carrier aggregation PCC - UL
Channel to 38000.
15.  [SCC-1] Execute TDDULDLCONF_PCC 1 to set Call Processing Parameter - Carrier aggregation PCC - TDD
Uplink/Downlink Configuration to 1.
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2.2.3.2. MT8821C
22321. Setting Example 1 (Intra-Band FDOD DL CAand UL CA)

This chapter describes a setting example for Duplex Mode set to FDD, Intra-Band DL CA and UL CA.
Set both Test Channel Bandwidth PCC and SCC to 20 MHz.

W XN

10.
11.
12.

Execute PRESET to initialize parameters.

Execute CHCODING RMC_DLUL_CA_PCC to set Common Parameter - Channel Coding to RMC(DL/UL CA).
Execute CALLPROC ON to set Common Parameter - Call Processing to ON.

Execute DLCHAN 200 to set Common Parameter - Frequency - DL Channel to 200 simultaneously with UL
Channel to 18200.

Execute DLCHAN _SCC1 398 to set Common Parameter - SCC-1 - DL Channel to 398.

Execute BANDWIDTH 20MHZ to set Common Parameter - Channel Bandwidth to 20 MHz.

Execute BANDWIDTH SCC1 20MHZ to set Common Parameter - SCC-1 - Channel Bandwidth to 20 MHz.

22322 Setting Example 2 (Inter-Band FDD DL CAwithout UL CA)

This chapter describes a setting example for Duplex Mode set to FDD, Inter-Band DL CA without UL CA.

Ealk i

ow

7.

Execute PRESET to initialize parameters.

Execute CHCODING RMC_DL_CA_PCC to set Common Parameter - Channel Coding to RMC(DL CA).
Execute CALLPROC ON to set Common Parameter - Call Processing to ON.

Execute DLCHAN 200 to set Common Parameter - Frequency - DL Channel to 200 simultaneously with UL
Channel to 18200.

Execute DLCHAN_SCC1 2525 to set Common Parameter - SCC-1 - DL Channel to 2525.

Execute BANDWIDTH 10MHz to set Common Parameter - Channel Bandwidth to 10 MHz.

Execute BANDWIDTH_SCC1 10MHZ to set Common Parameter - SCC-1 - Channel Bandwidth to10 MHz.

22323, Setting Example 3 (Intra-Band TDD DL CAwithout UL CA)

This chapter describes a setting example for Duplex Mode set to TDD, Intra-Band DL CA without UL CA.
The Uplink/Downlink Configuration is set to 1, and Special Subframe Configuration is set to 4.
Follow the procedure in Chapter 2.2.3.2.2 replacing Step 4, 5 and followed by Step 6 and 7 as below.

No vk

Execute DLCHAN 38000 to set Common Parameter - DLChannel simultaneously with UL Channel to 38000.
Execute DLCHAN_SCC1 38099 to set Common Parameter - SCC-1 - DL Channel to 38099.

Execute TDDULDLCONF 1 to set Common Parameter - TDD Uplink/Downlink Configuration to 1.

Execute TDDSSFCONF 4 to set Common Parameter - TDD Special Subframe Configuration to 4.

NOTE 1: Set same value as Uplink/Downlink Configuration in PCC and SCC.
NOTE 2: Set same value as Special Subframe Configuration in PCC and SCC.

22324. Setting Example 4 (Inter Band TDD DL CAand UL CA)

This chapter describes a setting example for Duplex Mode set to TDD, Inter-Band DL CA and UL CA.
The Uplink/Downlink Configuration is set to 2, and Special Subframe Configuration is set to 5.
Follow the procedure in Chapter 2.2.3.2.1 replacing with Step 4, 5 and followed by Step 6 and 7 as below.

4.

o w;

Execute DLCHAN 38000 to set Common Parameter - DL Channel simultaneously with UL Channel to
38000.

Execute DLCHAN_SCC1 39150 to set Common Parameter - SCC-1 - DL Channel to 39150.

Execute TDDULDLCONF 2 to set Common Parameter - TDD Uplink/Downlink Configuration to 2.
Execute TDDSSFCONF 5 to set Common Parameter - TDD Special Subframe Configuration to 5.

NOTE 1: Set same value as Uplink/Downlink Configuration in PCC and SCC.
NOTE 2: Set same value as Special Subframe Configuration in PCC and SCC.



2.2.4. Location Registration

This performs UE location registration after setting the initial conditions (22.2.3).

2.2.4.1. MT8820C

Connect the UE and MT8820C.

[SCC-1] Execute LVL OFF to set SCell Common Parameter - Output to Off.
[PCC] Execute CALLSO to clear the call processing status.

[PCC] Execute CALLSTAT? to query the call processing status is 1 (= idle).

Set the UE to On.

[PCC] Execute CALLSTAT? to query the call processing status is 2 (= Idle (Regist)).
(If not 2 (= Idle (Regist)), repeat step 6.)

7. [SCC-1] Execute LVL ON to set SCell output to off.

2.2.4.2. MT8821C

Connect UE and MT8821C.

Execute CALLPROC ON to set Common Parameter - Call processing to ON.
Execute CALLSO to clear call processing status.

Execute CALLSTAT? to confirm the call processing status is 1 (= Idle).

Turn on UE power.

Execute CALLSTAT? to confirm the call processing status is 2 (= Idle (Regist)).
Repeat step 6 when the checked status is not 2 (= Idle (Regist)).

ouhwWN=
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2.2.5. Test Mode Connection and Disconnection

Refer to chapter 2.1.4.
2.2.6. Inter-Frequency Handover

This chapter describes a setting example when Operating Band is 1, and Test Frequency is High range.

2.2.6.1. MT8820C

<Changing PCC channel>

1. [PCC] Execute DLCHAN 302 to set Common Parameter - Frequency - UL Channel and DL Channel to
18302 and 302, respectively.

2. [SCC-1] Execute ULCHAN_PCC 18302 to set Call Processing Parameter - Carrier aggregation PCC - UL
Channel to 18302.

3. [PCC] Execute CALLSTATIC? to confirm call processing status is 6 (= Connected)

<Changing SCC channel>
4. [SCC-1] Execute DLCHAN 500 to set Common Parameter - DL Channel to 500.
5. [PCC] Execute DLCHAN_SCC1 500 to set Call Processing Parameter - Carrier aggregation SCC-1- DL
Channel to 500.
6. [PCC] Execute CALLSTATIC? to confirm call processing status is 6 (= Connected)

NOTE: Change the SCC-1 Channel before the PCC Channel. If the PCC Channel is changed first, the
UE might lose sight of SCC-1.

< Changing PCC channel and SCC-1 channel at same time >

Cell Channel (before) Channel (after)
PCC 300 498
SCC-1 498 300

1. [PCC] Execute ACT_SCC1 OFF to set Call Processing Parameter - Carrier Aggregation - SCC-1 Activation to Off.

2.  [SCC-1] Execute DLCHAN 300 to set Common Parameter - DL Channel to 300.

3. [PCC] Execute DLCHAN 498, 300 to set Common Parameter - UL Channel and DL Channel to 18498 and
498, respectively.
Moreover, set Call Processing Parameter - Carrier Aggregation - SCC-1 DL Channel to 300.

4. [SCC-1] Execute ULCHAN_PCC 18498 to set Call Processing Parameter - Carrier aggregation PCC - UL
Channel to 18498.

5. [PCC] Execute ACT_SCC1 ON to set Call Processing Parameter - Carrier Aggregation - SCC-1 Activation to On.

NOTE: The ULCHAN_PCC Command need not be run for UL CA.



2.2.6.2. MT8821C

<Changing PCC channel>
1. Execute DLCHAN 302 to set Common Parameter - UL Channel and DL Channel to 18302 and 302,
respectively.
2. Execute CALLSTATIC? to confirm the call processing stationary status is 6 (= Connected).

<Changing SCC-1 channel>
1. Execute DLCHAN _SCC1 500 to set Common Parameter - SCC-1 - DL Channel to 500.
2.  Execute CALLSTATIC? to confirm the call processing stationary status is 6 (= Connected).

<Changing PCC channel and SCC-1 channel at the same time>11

Cell Channel (before HO) Channel (after HO)
PCC 300 498
SCC-1 498 300

1. Execute DLCHAN 498, 300 to set Common Parameter - UL Channel and DL Channel to 18498 and 498,
respectively. Moreover, set Call Processing Parameter - SCC-1 DL Channel to 300.
2.  Execute CALLSTATIC? to confirm the call processing stationary status is 6 (= Connected).

<Swap PCC and SCC-1 simultaneously>
The SWAPHO command can completely swap PCC and SCC-1, including the channel bandwidth, DL/UL channel and
frequency setting, level setting and DL/UL RMC setting.

1. Execute TCC_SWAPHO SCC1 to set Call Processing Parameter - Carrier Aggregation - Target CC for Swap
HO to SCC1.

2. Execute SWAPHO to swap PCC and SCC-1 by handover procedure.

3. Execute CALLSTATIC? to confirm the call processing stationary status is 6 (= Connected).

2.2.7. Bandwidth Handover

This chapter describes a setting example when Channel Bandwidth PCC and SCC are 20 MHz and 15 MHz,
respectively.

2.2.7.1. MT8820C

<Changing PCC Bandwidth>
1. [PCC] Execute BANDWIDTH 20MHZ to set Common Parameter - Channel Bandwidth to 20 MHz.
2. [SCC-1] Execute BANDWIDTH_PCC 20MHZ to set Call Processing Parameter - Carrier aggregation PCC -
Channel Bandwidth to 20 MHz.
3. [PCC] Execute CALLSTATIC? to confirm call processing status is 6 (= Connected)

<Changing SCC Bandwidth>
3. [PCC] Execute BANDWIDTH_SCC1 15MHZ to set Call Processing Parameter - Carrier aggregation SCC-1 -
Channel Bandwidth to 15 MHz.
4. [SCC-1] Execute BANDWIDTH 15MHZ to set Common Parameter - Channel Bandwidth to 15 MHz.
5. [PCC] Execute CALLSTATIC? to confirm call processing status is 6 (= Connected)

2.2.7.2. MT8821C

<Changing PCC Bandwidth>
1.  Execute BANDWIDTH 20MHZ to set Common Parameter - Channel Bandwidth to 20 MHz.
2. Execute CALLSTATIC? to confirm the call processing stationary status is 6 (= Connected).

<Changing SCC Bandwidth>
3. Execute BANDWIDTH_SCC1 15MHZ to set Common Parameter - SCC-1 - Channel Bandwidth to 15 MHz.
4. Execute CALLSTATIC? to confirm the call processing stationary status is 6 (= Connected).



2.2.8. Changing DL/UL RB Allocation and MCS Index of each CCs
This chapter describes a setting example when Channel Bandwidth is 10 MHz.
2.2.8.1. MT8820C

1. Changing PCC DL RB Allocation and MCS Indexes

1 [PCC] Execute DLRMC_RB 25 to set Common Parameter - DL RMC - Number of RB to 25.

2. [PCC] Execute DLIMCS1 5 to set Common Parameter - DL RMC - MCS Index 1 to 5.

3 [PCC] Execute DLIMCS2 6 to set Common Parameter - DL RMC - MCS Index 2 to 6.

4, [PCC] Execute DLIMCS3 7 to set Common Parameter - DL RMC - MCS Index 3 to 7.
<When TDD CA>

5. [PCC] Execute DLIMCS4 8 to set Common Parameter - DL RMC - MCS Index 4 to 8.

2. Changing SCC-1 DL RB Allocation and MCS Indexes

1. [PCC] Execute DLRMC_RB_SCC1 25 to set Call Processing Parameter - Carrier aggregation SCC-1 - DL RMC
- Number of RB to 25.
2. [PCC] Execute DLIMCS1_SCC1 5 to set Call Processing Parameter - Carrier aggregation SCC-1 - DL RMC -
MCS Index 1 to 5.
3. [PCC] Execute DLIMCS2_SCC1 6 to set Call Processing Parameter - Carrier aggregation SCC-1 - DL RMC -
MCS Index 2 to 6.
4. [PCC] Execute DLIMCS3_SCC1 7 to set Call Processing Parameter - Carrier aggregation SCC-1 - DL RMC -
MCS Index 3 to 7.
[SCC-1] Execute DLRMC_RB 25 to set Common Parameter - DL RMC - Number of RB to 25.
[SCC-1] Execute DLIMCS1 5 to set Common Parameter - DL RMC - MCS Index 1 to 5.
[SCC-1] Execute DLIMCS2 6 to set Common Parameter - DL RMC - MCS Index 2 to 6.
. [SCC-1] Execute DLIMCS3 7 to set Common Parameter - DL RMC - MCS Index 3to 7.
<When TDD CA>
9. [PCC] Execute DLIMCS4_SCC1 8 to set Call Processing Parameter - Carrier aggregation SCC-1 - DL RMC -
MCS Index 4 to 8.
10. [SCC-1] Execute DLIMCS4 8 to set Common Parameter - DL RMC - MCS Index 4 to 8.

® N o v

3. Changing PCC UL RB Allocation and MCS Index

1. [PCC] Execute ULRMC_RB 20 to set Common Parameter - UL RMC - Number of RB to 20.

2. [PCC] Execute ULRB_START 5 to set Common Parameter - UL RMC - Starting RB to 5.

3. [PCC] Execute ULIMCS 6 to set Common Parameter - UL RMC - MCS Index to 6.

<When DL CA without UL CA>

4. [SCC-1] Execute ULRMC_RB_PCC 20 to set Call Processing Parameter - Carrier aggregation PCC - UL RMC -
Number of RB to 20.

5.  [SCC-1] Execute ULRB_START_PCC 5 to set Call Processing Parameter - Carrier aggregation PCC - UL RMC
- Starting RB to 5.

6. [SCC-1] Execute ULIMCS_PCC 6 to set Call Processing Parameter - Carrier aggregation PCC - UL RMC -
MCS Index to 6.

4. Changing SCC-1 UL RB Allocation and MCS Index

1. [SCC-1] Execute ULRMC_RB 20 to set Common Parameter - UL RMC - Number of RB to 20.
2. [SCC-1] Execute ULRB_START 5 to set Common Parameter - UL RMC - Starting RB to 5.
3. [SCC-1] Execute ULIMCS 6 to set Common Parameter - UL RMC - MCS Index to 6.
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2.2.8.2. MT8821C

1. Changing PCC DL RB Allocation and MCS Indexes

Execute DLRMC_RB 25 to set Common Parameter - DL RMC - Number of RB to 25.
Execute DLIMCS1 5 to set Common Parameter - DL RMC - MCS Index 1 to 5.
Execute DLIMCS2 6 to set Common Parameter - DL RMC - MCS Index 2 to 6.

. Execute DLIMCS3 7 to set Common Parameter - DL RMC - MCS Index 3 to 7.
<When TDD CA>

5. Execute DLIMCS4 8 to set Common Parameter - DL RMC - MCS Index 4 to 8.

Call A

2. Changing SCC-1 DL RB Allocation and MCS Indexes

Execute DLRMC_RB_SCC1 25 to set Common Parameter - SCC-1 - DL RMC - Number of RB to 25.
Execute DLIMCS1_SCC1 5 to set Common Parameter - SCC-1 - DL RMC - MCS Index 1 to 5.
Execute DLIMCS2_SCC1 6 to set Common Parameter - SCC-1 - DL RMC - MCS Index 2 to 6.

4. Execute DLIMCS3_SCC1 7 to set Common Parameter - SCC-1 - DL RMC - MCS Index 3 to 7.
<When TDD CA>

5. Execute DLIMCS4_SCC1 8 to set Common Parameter - SCC-1 - DL RMC - MCS Index 4 to 8.

wn =

3. Changing PCC UL RB Allocation and MCS Index

Execute ULRMC_RB 20 to set Common Parameter - UL RMC - Number of RB to 20.
Execute ULRB_START 5 to set Common Parameter - UL RMC - Starting RB to 5.

Execute ULIMCS 6 to set Common Parameter - UL RMC - MCS Index to 6.

Execute ULRMC_MOD QPSK to set Common Parameter - UL RMC - Modulation to QPSK.

PwN -~

4. Changing SCC-1 UL RB Allocation and MCS Index

Execute ULRMC_RB_SCC1 1 to set Common Parameter - SCC-1 - UL RMC - Number of RB to 1.

Execute ULRB_START_SCC1 49 to set Common Parameter - SCC-1 - UL RMC - Starting RB to 49.
Execute ULIMCS_SCC1 5 to set Common Parameter - SCC-1 - UL RMC - MCS Index to 5.

Execute ULRMC_MOD_SCC1 QPSK to set Common Parameter - SCC-1 - UL RMC - Modulation to QPSK.
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2.3. 3DLCA

The following test procedure has some differences between the MT8820C and MT8821C.
This chapter explains each test procedure for the MT8820C and MT8821C, respectively.

For the MT8820C, the measurement procedure explained in this chapter is an example where [PCC], [SCC-1] and
[SCC-2] are used as Primary Cell, Secondary Cell 1 and Secondary Cell 2, respectively, for LTE-Advanced FDD DL CA
connection. Refer to the operation manual for details of the GPIB commands and manual operations. Colored
characters are GPIB commands.

Operation Description
Operation for PCC [PCC]
Operation for SCC-1 [SCC-1]
Operation for SCC-2 [SCC-2]
Operation for all SCCs [SCC-1/2]
Operation for all CCs [PCC/SCC]

2.3.1. Connection Diagram
2.3.1.1. Connection Diagram for MT8820C 3DL/1UL CA

MT8820C
Phonel:PCC, Phone2:5CC-1
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Figure 2.3.1-1 Connection Diagram for 3DL/1UL CA, Rx Test
(MT8820C with PPM HW and MT8820C with SPM HW, using dividers)
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Figure 2.3.1-2 Connection Diagram for 3DL/1UL CA, Rx Test
(MT8820Cs with SPM HW, using dividers)



2.3.1.2. Connection Diagram for MT8821C 3DL/1UL CA

231.21. Connection using Main Connector
This example shows the connection diagram for the 3DL/1UL CA condition. The DL signals of PCC, SCC1 and SCC2
are combined by the internal combiners of MT8821C and output at Main1 connector of Phone1.

MT8821C

=0 “| RX(p/s)

Divider DUT

.
e leard

= > TRX(p/s)
=

<Connection Diagram>

ofHE BDE) @ -0

touting(Phonel)

<Internal Routing Diagram>

Figure 2.3.1-3 Connection Diagram and Internal Routing Diagram for 3DL /UL CA, Tx and Rx Test
(MT8821C, using dividers)

[Routing setting procedure]
1.  Execute TXOUT 1, MAIN to set the output connector System Config - Routing(Phone1) - Tx1 to Main.
2. Execute TXOUT 2, MAIN to set the output connector System Config - Routing(Phone1) - Tx2 to Main.
3. Execute TXOUT 3, MAIN to set the output connector System Config - Routing(Phone1) - Tx3 to Main.
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23122 Connection using Main Connector (Rx diversity)

This example shows the connection diagram for the 3DL/1UL CA and Rx diversity condition. The DL signals of PCC,
SCC1 and SCC2 are combined by the internal combiners of MT8821C and output at both Main1 connector of
Phone1 and Main1 connector of Phone2.

MT8821C
o RX(p/5)
§ T g
e
g DUT
g (P TRX(p/s)

<Connection Diagram>

touting(Phonel)

touting(Phone

<Internal Routing Diagram>

Figure 2.3.1-4 Connection Diagram for 3DL/1UL CA, Tx and Rx Test
(MT8821C, antenna configuration set to Rx Diversity)
[Routing setting procedure]

1.  Execute ANTCONFIG RX_DIVERSITY to set Common Parameter - Antenna Configuration to Rx Diversity.
Execute TXOUT 1, MAIN to set the output connector System Config - Routing(Phone1) - Tx1 to Main.
Execute TXOUT 2, MAIN to set the output connector System Config - Routing(Phone1) - Tx2 to Main.
Execute TXOUT 3, MAIN to set the output connector System Config - Routing(Phone1) - Tx3 to Main.
Execute TXOUT_P2 1, MAIN to set the output connector System Config - Routing(Phone2) - Tx1 to Main.
Execute TXOUT_P2 2, MAIN to set the output connector System Config - Routing(Phone2) - Tx2 to Main.
Execute TXOUT_P2 3, MAIN to set the output connector System Config - Routing(Phone2) - Tx3 to Main.
Note: When Both the Phone1 and Phone2 LTE measurement software are active, Receiver Diversity can be

selected at the Phone1 side only.
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231.23. Connection using Aux Connector
This example shows the connection diagram for the 3DL/1UL CA condition using Aux connectors. The DL signal of
PCC is output at Aux1, that of SCC-1 is output at Aux2, and that of SCC2 is output at Aux3.

MT8821C
RX(p/s)

=ol
[

DUT

Divider
Divider = [&————»| Divider

TRX(p/s)

=y

Toﬂ!mm-mﬁ

<Connection Diagram>

touting(Phonel)

<Internal Routing Diagram>

Figure 2.3.1-5 Connection Diagram and Internal Routing Diagram for 3DL CA and 1UL CA, Tx and Rx Test
(MT8821C, using Aux connectors)

[Routing setting procedure]
1.  Execute TXOUT 1, AUX to set the output connector System Config - Routing(Phone1) - Tx1 to Aux1.
2. Execute TXOUT 2, AUX to set the output connector System Config - Routing(Phone1) - Tx2 to Aux2.
Execute TXOUT 3, AUX to set the output connector System Config - Routing(Phone1) - Tx3 to Aux3.

3.
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2.3.2. Synchronizing Frame Timing among 3 Cells
This chapter is only for the MT8820C.
The frame timing among three cells must be synchronized when connecting with LTE-Advanced (CA) LTE-Advanced
FDD DL CA 3CCs. Use three MT8820C units to connect with LTE-Advanced (CA) LTE-Advanced FDD DL CA 3CCs.

However, when making SISO measurement, the connection can be made using two MT8820C units (one of the two
units includes ParallelPhone measurement option).

<Using two MT8820C units (one of two units includes ParallelPhone measurement option)>

1.

ok wWwnN

Connect the two MT8820C units as shown in the figure below.

mPhonel: PCC

Call Proc. 1/0-1

So oo
agaonana

Call Proc. 1/0-1

10 MHz Buff|Out

10 MHz/13 MHz|Ref In

[

E hbaoauan

Mai

z52 Oz || Phone2: scc-1
Y ={=] -
f== == UE

n2 Mainl

Input/Output Input/Output RF In/Out (" jf

iy

L
L
&
o

Input/Output

BNC cable
D-sub 15pin cable J1249

Connection Example for FDD DL CA 3CCs SISO Testing (using two MT8820C units)

[SCC-1] Execute ENTERSYNC INT_SLAVE to set the frame timing synchronization processing slave status.
[SCC-2] Execute ENTERSYNC EXT_SLAVE to set the frame timing synchronization processing slave status.
[PCC] Execute ENTERSYNC MASTER to perform frame timing synchronization processing.

[SCC-1/2] Execute ENTERSYNC? to query the call processing status.

[SCC-1/2] Check that the response of step 5 is 1 (synchronization established).
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<Using three MT8820C units>

1. Connect three MT8820C units as shown in the figure below.

Call Proc. 1/0-1 E-E-
—— | © S
Master ZE

() g @@
= — .

10 MHz|Buff Out Mainl
Input/Output

PCC

10 MHz/13 MHz Ref In

scc-1
call Proc. 1/0-1|22
) Mainl
10 MHz|Buff Out InputOutput

10 MHzI%'?, MHz Ref In
( SCC-2

as
Call Proc. 1/0-1 EE-
EE oo

Slave (— 606006 000
(L LD lJMain1
Input/Output
Slave (not connect)
BNC cable _—
Synchronous cable J1606A
Master Slave 1 Slave 2

Phone-1 _ Phone-1 Phone-1

L I KMaster . k fII Slave ! e I Slave

‘ /
10 MHz Buff Out Call Proc. I/0-1

10 MHz/13 MHz Ref In

Slave (not connected)

BNC cable
Synchronous cable J1606A

Connection Example for FDD DL CA 3CCs Testing (using three MT8820C units)

[SCC-1/2] Execute REF 10MHZEXT to Ref. Frequency to 10 MHz (EXT).

[SCC-1/2] Execute ENTERSYNC EXT_SLAVE to set the frame timing synchronization processing slave status.
[PCC] Execute ENTERSYNC MASTER to perform frame timing synchronization processing.

[SCC-1/2] Execute ENTERSYNC? to query the call processing status.

[SCC-1/2] Check that the response of step 5 is 1 (synchronization established).
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2.3.3. Initial Condition Setting

The initial conditions must be set before measurement.
An example of the following settings is shown below.

Component Channel FDD TDD Channel
Carrier Bandwidth
PCC UL Channel | 18200 (Band1) 38000 (Band38) 10 MHz
DL Channel | 200 (Band1) 38000 (Band38)
SCC-1 DL Channel | 2525 (Band5) 39150 (Band40) 20 MHz
SCC-2 DL Channel | 4450 (Band10) | 39500 (Band40) 10 MHz

2.3.3.1. MT8820C

2331.1. Setting Example 1 (FDD)

vk whN =

_

12.

13.
14.
15.
16.

17.
18.
19.
20.
21.

22.

A

[PCC/SCC] Execute PRESET to set the default parameters.

[PCC] Execute CHCODING RMC_DL_CA_PCC to set Channel Coding to RMC (DL CA - PCC).
[SCC-1] Execute CHCODING RMC_DL_CA _SCC to set Channel Coding to RMC (DL CA - SCC).
[SCC-2] Execute CHCODING RMC_DL_CA _SCC to set Channel Coding to RMC (DL CA - SCC).
[PCC/SCC] Execute DLSCC 2 to set the number of SCC to 2.

[PCC] Execute CALLPROC ON to set Call Processing to On.

[PCC] Execute DLCHAN 300 to set UL Channel and DL Channel to 18300 and 300, respectively.

[PCC] Execute DLCHAN_SCC1 2525 to set DL Carrier aggregation SCC-1 - DL Channel to 2525.

[PCC] Execute DLCHAN_SCC2 4450 to set DL Carrier aggregation SCC-2 - DL Channel to 4450.

[PCC] Execute BANDWIDTH 10MHZ to set Channel Bandwidth to 10 MHz.

[PCC] Execute BANDWIDTH_SCC1 20MHZ to set DL Carrier aggregation SCC-1 - Channel Bandwidth to 20
MHz.

[PCC] Execute BANDWIDTH_SCC2 10MHZ to set DL Carrier aggregation SCC-2 - Channel Bandwidth to 10
MHz.

[SCC-1] Execute CALLPROC OFF to set Call Processing to Off.

[SCC-1] Execute ULCHAN_PCC 18300 to set DL Carrier aggregation PCC - UL Channel to 18300.

[SCC-1] Execute DLCHAN 2525 to set DL Channel to 2525.

[SCC-1] Execute BANDWIDTH_PCC 10MHZ to set DL Carrier aggregation PCC - Channel Bandwidth to 10
MHz.

[SCC-1] Execute BANDWIDTH 20MHZ to set Channel Bandwidth to 20 MHz.

[SCC-2] Execute CALLPROC OFF to set Call Processing to Off.

[SCC-2] Execute ULCHAN_PCC 18300 to set DL Carrier aggregation PCC - UL Channel to 18300.

[SCC-2] Execute DLCHAN 4450 to set DL Channel to 4450.

[SCC-2] Execute BANDWIDTH_PCC 10MHZ to set DL Carrier aggregation PCC - Channel Bandwidth to 10
MHz.

[SCC-2] Execute BANDWIDTH 10MHZ to set Channel Bandwidth to 10 MHz.
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2331.2. SettingExample 2(TDD)

The procedure at Chapter 2.3.3.1.1 is used, substituting the following steps to set Uplink/Downlink Configuration
and Special Subframe Configuration.

7.
8.
9.

14.
15.

19.
20.

23.
24.

[PCC] Execute DLCHAN 38000 to set DL Channel and UL Channel to 38000 simultaneously.
[PCC] Execute DLCHAN_SCC1 39150 to set DL Carrier aggregation SCC-1 - DL Channel to 39150.
[PCC] Execute DLCHAN_SCC2 39500 to set DL Carrier aggregation SCC-2 - DL Channel to 39500.

[SCC-1] Execute ULCHAN_PCC 38000 to set DL Carrier aggregation PCC - UL Channel to 38000.
[SCC-1] Execute DLCHAN 39150 to set DL Channel to 39150.

[SCC-2] Execute ULCHAN_PCC 38000 to set DL Carrier aggregation PCC - UL Channel to 38000.
[SCC-2] Execute DLCHAN 39500 to set DL Channel to 39500.

[PCC/SCC] Execute TDDULDLCONF 1 to set TDD Uplink/Downlink Configuration to 1.
[PCC/SCC] Execute TDDSSFCONF 4 to set TDD Special Subframe Configuration to 4.

NOTE 1: Set the same value as Uplink/Downlink Configuration in PCC and SCC.
NOTE 2: Set the same value as Special Subframe Configuration in PCC and SCC.

2.3.3.2. MT8821C
23321. SettingExample 1(FDD)

23.
24.
25.

26.
27.

28.
20.
30.
31.
32.

Execute PRESET to set the default parameters.
Execute CHCODING RMC_DL_CA_PCC to set Common Parameter - Channel Coding to RMC (DL CA).
Execute DLSCC 2 to set Call Processing Parameter - Number of DL SCC to 2.

Execute CALLPROC ON to set Common Parameter - Call Processing to On.

Execute DLCHAN 300 to set Common Parameter - UL Channel and DL Channel to 18300 and 300,
respectively.

Execute DLCHAN_SCC1 2525 to set Common Parameter - SCC-1 - DL Channel to 2525.

Execute DLCHAN_SCC2 4450 to set Common Parameter - SCC-2 - DL Channel to 4450.

Execute BANDWIDTH 10MHZ to set Common Parameter - Channel Bandwidth to 10 MHz.

Execute BANDWIDTH_SCC1 20MHZ to set Common Parameter - SCC-1 - Channel Bandwidth to 20 MHz.
Execute BANDWIDTH_SCC2 10MHZ to set Common Parameter - SCC-2 - Channel Bandwidth to 10 MHz.

23322 Setting Example2(TDD)

The procedure at Chapter 2.3.3.2.1 is used, substituting the following steps to set Uplink/Downlink Configuration
and Special Subframe Configuration.

5.
6.
7.

11.
12.

Execute DLCHAN 38000 to set Common Parameter - DL Channel and UL Channel to 38000 simultaneously.
Execute DLCHAN_SCC1 39150 to set Common Parameter - SCC-1 - DL Channel to 39150.
Execute DLCHAN_SCC2 39500 to set Common Parameter - SCC-2 - DL Channel to 39500.

Execute TDDULDLCONF 1 to set Common Parameter - TDD Uplink/Downlink Configuration to 1.
Execute TDDSSFCONF 4 to set Common Parameter - TDD Special Subframe Configuration to 4.

NOTE 1: Set the same value as Uplink/Downlink Configuration in PCC and SCC.
NOTE 2: Set the same value as Special Subframe Configuration in PCC and SCC.
NOTE 3: The differential UL/DL Configuration on each CC is not supported.



2.3.4. Location Registration
This performs UE location registration after setting the initial conditions (22.3.3).

2.3.4.1. MT8820C

1. Connect the UE and MT8820C.

[SCC-1/2] Execute LVL OFF to set SCC-1/2 output to Off.

[PCC] Execute CALLSO to clear the call processing status.

[PCC] Execute CALLSTAT? to query the call processing status is 1 (= idle).

Turn on the UE power.

[PCC] Execute CALLSTAT? to query the call processing status is 2 (= Idle(Regist)).
(If not 2 (= Idle(Regist)), repeat step 6.)

7. [SCC-1/2] Execute LVL ON to set SCC-1/2 output to On.

A

2.3.4.2. MT8821C

1. Connect the UE and MT8821C.

Execute CALLPROC ON to set Common Parameter - Call processing to ON.
Execute CALLSO to clear call processing status.

Execute CALLSTAT? to confirm the call processing status is 1 (= Idle).

Turn on the UE power.

Execute CALLSTAT? to confirm the call processing status is 2 (= Idle (Regist)).
Repeat step 6 when the checked status is not 2 (= Idle (Regist)).

ok wWwN

2.3.5. Test Mode Connection and Disconnection

Refer to chapter 2.1.4.
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2.3.6. Inter-Frequency Handover

For SCC-2, the following steps are added to the procedure in Chapter 2.2.6.
This chapter describes an example for FDD.

2.3.6.1. MT8820C

<Changing SCC-2 channel>

5.
6.

[SCC-2] Execute DLCHAN 400 to set Common Parameter - DL Channel to 400.
[PCC] Execute DLCHAN_SCC2 400 to set Call Processing Parameter - Carrier aggregation SCC-2 - DL
Channel to 400.

NOTE: Change SCC-2 Channel before the PCC Channel. If the PCC Channel is changed first,
the UE might lose sight of SCC-2.

<Changing PCC channel, SCC-1 channel and SCC-2 channel at same time>

Cell Channel (before) Channel (after)
PCC 300 102
SCC-1 498 300
SCC-2 102 498

1.
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[PCC] Execute ACT_SCC1 OFF to set Call Processing Parameter - Carrier Aggregation SCC-1 Activation to
off.

[PCC] Execute ACT_SCC2 OFF to set Call Processing Parameter - Carrier Aggregation SCC-2 Activation to
off.

[SCC-1] Execute DLCHAN 300 to set Common Parameter - DL Channel to 300.

[SCC-2] Execute DLCHAN 498 to set Common Parameter - DL Channel to 498.

[PCC] Execute DLCHAN 102, 300, 498 to set Common Parameter - UL Channel and DL Channel to 18102
and 102, respectively.

Moreover, set SCC-1 DL Channel to 300 and SCC-2 DL Channel to 498.

[SCC-1] Execute ULCHAN_PCC 18102 to set DL Carrier aggregation PCC - UL Channel to 18102.

[SCC-2] Execute ULCHAN_PCC 18102 to set DL Carrier aggregation PCC - UL Channel to 18102.

[PCC] Execute ACT_SCC1 ON to set SCC-1 Activation to on.

[PCC] Execute ACT_SCC2 ON to set SCC-2 Activation to on.

2.3.6.2. MT8821C

<Changing SCC-2 channel>

1.
2.

Execute DLCHAN_SCC2 400 to set Common Parameter - SCC-2 - DL Channel to 400.
Execute CALLSTATIC? to confirm the call processing stationary status is 6 (= Connected).

< Changing PCC channel, SCC-1 channel and SCC-2 channel at same time >

Cell Channel (before) Channel (after)
PCC 300 102
SCC-1 498 300
SCC-2 102 498

1.

2.

Execute DLCHAN 102, 300, 498 to set Common Parameter - UL Channel and DL Channel to 18102 and 102,
respectively. Moreover, set Common Parameter - SCC-1 DL Channel to 300 and SCC-2 DL Channel to 498.
Execute CALLSTATIC? to confirm the call processing stationary status is 6 (= Connected).



2.3.7. Bandwidth Handover

For SCC-2, the following steps are added to the procedure in Chapter 2.2.7.
This chapter describes an example to set parameters in the following table.

Parameter Setting Value
Channel Bandwidth | PCC 20 MHz
SCC-1 15 MHz
SCC-2 10 MHz

2.3.7.1. MT8820C

<Changing SCC-2 Bandwidth>
1. [PCC] Execute BANDWIDTH_SCC2 10MHZ to set DL Carrier aggregation SCC-2 - Channel Bandwidth to 10
MHz.
2.  [SCC-2] Execute BANDWIDTH 10MHZ to set Channel Bandwidth to 10 MHz.

2.3.7.2. MT8821C

<Changing SCC-2 Bandwidth>
1. Execute BANDWIDTH_SCC2 10MHZ to set Common Parameter - SCC-2 - Channel Bandwidth to 10 MHz.
2.  Execute CALLSTATIC? to confirm the call processing stationary status is 6 (= Connected).
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2.3.8. Changing DL/UL RB Allocation and MCS Index of Each CCs
The change procedure for DL/UL RB allocation and MCS Index for PCC and SCC is same as 2CA (refer to Chapter
2.2.8). This chapter focuses on SCC-2 and describes how to change the SCC-2 DL RB allocation and MCS Index.

2.3.8.1. MT8820C

1. Changing SCC-2 DL RB Allocation and MCS Indexes

For SCC-2, the following steps are added to the procedure in Chapter 2.2.8.
This chapter describes an example where the Channel Bandwidth is 10 MHz.

1. [PCC] Execute DLIMCS1_SCC2 11 to set DL Carrier aggregation SCC-2 - DL RMC - MCS Index 1 to 11.
2. [PCC] Execute DLIMCS2_SCC2 12 to set DL Carrier aggregation SCC-2 - DL RMC - MCS Index 2 to 12.

3. [PCC] Execute DLIMCS3_SCC2 13 to set DL Carrier aggregation SCC-2 - DL RMC - MCS Index 3 to 13.
4. [SCC-2] Execute DLRMC_RB 25 to set DL RMC - Number of RB to 25.

5. [SCC-2] Execute DLIMCS1 11 to set DL RMC - MCS Index 1 to 11.

6. [SCC-2] Execute DLIMCS2 12 to set DL RMC - MCS Index 2 to 12.

7. [SCC-2] Execute DLIMCS3 13 to set DL RMC - MCS Index 3 to 13.

<When TDD CA>
8. [PCC] Execute DLIMCS1_SCC4 8 to set DL Carrier aggregation SCC-2 - DL RMC - MCS Index 4 to 8.
9. [SCC-1] Execute DLIMCS4 8 to set DL RMC - MCS Index 4 to 8.

2.3.8.2. MT8821C

1. Changing SCC-2 DL RB Allocation and MCS Indexes

For SCC-2, the following steps are added to the procedure in Chapter 2.2.8
This chapter describes an example where the Channel Bandwidth is 10 MHz.

1. Execute DLIMCS1_SCC2 11 to set Common Parameter - SCC-2 - DL RMC - MCS Index 1 to 11.
2. Execute DLIMCS2_SCC2 12 to set Common Parameter - SCC-2 - DL RMC - MCS Index 2 to 12.
3. Execute DLIMCS3_SCC2 13 to set Common Parameter - SCC-2 - DL RMC - MCS Index 3 to 13.

<When TDD CA>
4. Execute DLIMCS4_SCC2 8 to set Common Parameter - SCC-2 - DL RMC - MCS Index 4 to 8.



2.4.4DL CA
The following test procedures can be used for the MT8821C only.

2.4.1. Connection Diagram
2.4.1.1. Connection Diagram for MT8821C 4DL/1UL CA
24.1.1.1.  Connection using Main Connector

This example shows the connection diagram for 4DL/1UL CA. The DL signals of PCC, SCC1 SCC2 and SCC3 are
combined by the internal combiners of MT8821C and output at Main1 connector of Phone1.

MT8821C

O | RX(p/s)

Divider DUT

>| TRX(p/s)

=

<Connection Diagram>

oHE D 0 -04

Routing(Phonel)

<Internal Routing Diagram>

Figure 2.4.1-1 Connection Diagram and Internal Routing Diagram for 4DL /UL CA, Tx and Rx Test
(MT8821C, using divider)

[Routing setting procedure]

1.

2.
3.
4.

Execute TXOUT 1, MAIN to set the output connector System Config - Routing(Phone1) - Tx1 to Main.
Execute TXOUT 2, MAIN to set the output connector System Config - Routing(Phone1) - Tx2 to Main.
Execute TXOUT 3, MAIN to set the output connector System Config - Routing(Phone1) - Tx3 to Main.
Execute TXOUT 4, MAIN to set the output connector System Config - Routing(Phone1) - Tx4 to Main.
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24.1.1.2.  Connection using Main Connector (Rx diversity)

This example shows the connection diagram for 4DL/TUL CA and Rx diversity. The DL signals for PCC, SCC1 SCC2
and SCC3 are combined by the internal combiner of MT8821C and output at both Main1 connector of Phone1 and
Main1 connector of Phone2.

MT8821C
o RX(p/5)
§ T g
e
g DUT
g (P TRX(p/s)

<Connection Diagram>

Routing(Phonel)

Louting(Phone

<Internal Routing Diagram>

Figure 2.4.1-2 Connection Diagram for 4DL/1UL CA, Tx and Rx Test
(MT8821C, antenna configuration set to Rx Diversity)
[Routing setting procedure]
Execute ANTCONFIG RX_DIVERSITY to set Common Parameter - Antenna Configuration to Rx Diversity.
Execute TXOUT 1, MAIN to set the output connector System Config - Routing(Phone1) - Tx1 to Main.
Execute TXOUT 2, MAIN to set the output connector System Config - Routing(Phone1) - Tx2 to Main.
Execute TXOUT 3, MAIN to set the output connector System Config - Routing(Phone1) - Tx3 to Main.
Execute TXOUT 4, MAIN to set the output connector System Config - Routing(Phone1) - Tx4 to Main.
Execute TXOUT_P2 1, MAIN to set the output connector System Config - Routing(Phone2) - Tx1 to Main.
Execute TXOUT_P2 2, MAIN to set the output connector System Config - Routing(Phone2) - Tx2 to Main.
Execute TXOUT_P2 3, MAIN to set the output connector System Config - Routing(Phone2) - Tx3 to Main.
Execute TXOUT_P2 4, MAIN to set the output connector System Config - Routing(Phone2) - Tx4 to Main.
TE: When Both the Phone1 and Phone2 LTE measurement software are active, Rx Diversity can be selected at
the Phone1 side only.

QUVWXONOUAWN=
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241.1.3.  Connection using Aux Connector

This example shows the connection diagram for 4DL/1UL CA using Aux connectors. The DL signal for PCC is output
at Aux1, that for SCC-1 is output at Aux2, that for SCC-2 is output at Aux3, and that for SCC3 is output at Aux4.

MT8821C

zell|

il=3

Divider

Divider = [&————»| Divider

=
:
&

=y

<Connection Diagram>

louting(Phonel)

<Internal Routing Diagram>

RX(p/s)

DUT

TRX(p/s)

Figure 2.4.1-3 Connection Diagram and Internal Routing Diagram for 4DL CA and 1UL CA, Tx and Rx Test

(MT8821C, using Aux connectors)

[Routing setting procedure]

1.  Execute TXOUT 1, AUX to set the output connector System Config - Routing(Phone1) - Tx1 to Aux1.
2.  Execute TXOUT 2, AUX to set the output connector System Config - Routing(Phone1) - Tx2 to Aux2.
3. Execute TXOUT 3, AUX to set the output connector System Config - Routing(Phone1) - Tx3 to Aux3.
4.

Execute TXOUT 4, AUX to set the output connector System Config - Routing(Phone1) - Tx4 to Aux4.
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2.4.2. Initial Condition Setting

The initial conditions must be set before measurement.
An example of the following settings is shown below.

Component Channel FDD TDD Channel
Carrier Bandwidth
PCC UL Channel | 18300 (Band1) 38000 (Band38) 10 MHz
DL Channel | 300 (Band1) 38000 (Band38)
SCC-1 DL Channel | 2525 (Band5) 39150 (Band40) 20 MHz
SCC-2 DL Channel | 4450 (Band10) | 39500  (Band40) 10 MHz
SCC-2 DL Channel | 444 (Band10) | 38144 (Band40) 20 MHz

2.4.2.1. MT8821C
2421.1. Setting Example 1 (FDD)

v

o N

11.
12.

Execute PRESET to set the default parameters.
Execute CHCODING RMC_DL_CA_PCC to set Common Parameter - Channel Coding to RMC (DL CA).
Execute DLSCC 3 to set Call Processing Parameter - Number of DL SCC to 3.

Execute CALLPROC ON to set Common Parameter - Call Processing to On.

Execute DLCHAN 300 to set Common Parameter - UL Channel and DL Channel to 18300 and 300,
respectively.

Execute DLCHAN_SCC1 2525 to set Common Parameter - SCC-1 - DL Channel to 2525.

Execute DLCHAN_SCC2 4450 to set Common Parameter - SCC-2 - DL Channel to 4450.

Execute DLCHAN_SCC3 444 to set Common Parameter - SCC-3 - DL Channel to 444.

Execute BANDWIDTH 10MHZ to set Common Parameter - Channel Bandwidth to 10 MHz.

Execute BANDWIDTH_SCC1 20MHZ to set Common Parameter - SCC-1 - Channel Bandwidth to 20 MHz.
Execute BANDWIDTH_SCC2 10MHZ to set Common Parameter - SCC-2 - Channel Bandwidth to 10 MHz.
Execute BANDWIDTH_SCC3 20MHZ to set Common Parameter - SCC-3 - Channel Bandwidth to 20 MHz.

24212. Setting Example2(TDD)

The procedure described in Chapter 2.3.3.2.1 is used, but substituting the following steps to set Uplink/Downlink
Configuration and Special Subframe Configuration.

5.

~

13.
14.

Execute DLCHAN 38000 to set Common Parameter - DL Channel and UL Channel to 38000
simultaneously.

Execute DLCHAN_SCC1 39150 to set Common Parameter - SCC-1 - DL Channel to 39150.
Execute DLCHAN_SCC2 39500 to set Common Parameter - SCC-2 - DL Channel to 39500.
Execute DLCHAN_SCC3 38144 to set Common Parameter - SCC-3 - DL Channel to 38144.

Execute TDDULDLCONF 1 to set Common Parameter - TDD Uplink/Downlink Configuration to 1.
Execute TDDSSFCONF 4 to set Common Parameter - TDD Special Subframe Configuration to 4.

NOTE 1: Set the same value as Uplink/Downlink Configuration in PCC and SCC.
NOTE 2: Set the same value as Special Subframe Configuration in PCC and SCC.
NOTE 3: The differential UL/DL Configuration on each CC is not supported.



2.4.3. Location Registration

This performs UE location registration after setting the initial conditions (>2.4.2).
2.4.3.1. MT8821C
Connect the UE and MT8821C.

Execute CALLSO to clear the call processing status.

Execute CALLSTAT? to confirm the call processing status is 1 (= Idle).

Turn on the UE power.

Execute CALLSTAT? to confirm the call processing status is 2 (= Idle (Regist)).
Repeat step 6 when the checked status is not 2 (= Idle (Regist)).

ok wWN =

2.4.4. Test Mode Connection and Disconnection
Refer to Chapter 2.1.4.

Execute CALLPROC ON to set Common Parameter - Call processing to ON.
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2.4.5. Inter-Frequency Handover

For SCC-3, the following steps are added to the procedure in Chapter 2.3.6.
This chapter describes an example for FDD.

2.4.5.1. MT8821C

<Changing SCC-3 channel>
1. Execute DLCHAN_SCC3 400 to set Common Parameter - SCC-3 - DL Channel to 400.
2. Execute CALLSTATIC? to confirm the call processing stationary status is 6 (= Connected).

< Changing PCC channel, SCC-1 channel SCC-2 channel and SCC-3 channel at same time >

Cell Channel (before) Channel (after)
PCC 300 444
SCC-1 498 300
SCC-2 102 498
SCC-3 444 102

3. Execute DLCHAN 444, 300, 498, 102 to set Common Parameter - UL Channel and DL Channel to 18444
and 444, respectively. Moreover, set Common Parameter - SCC-1 DL Channel to 300, SCC-2 DL Channel
to 498 and SCC-3 DL Channel to 102.

4. Execute CALLSTATIC? to confirm the call processing stationary status is 6 (= Connected).



2.4.6. Bandwidth Handover

For SCC-3, the following steps are added to the procedure in Chapter 2.3.7
This chapter describes an example to set parameters in the following table.

Parameter Setting Value
Channel Bandwidth | PCC 20 MHz
SCC-1 15 MHz
SCC-2 10 MHz
SCC-3 10 MHz

2.4.6.1. MT8821C

<Changing SCC-3 Bandwidth>
3. Execute BANDWIDTH_SCC3 10MHZ to set Common Parameter - SCC-3 - Channel Bandwidth to 10 MHz.
4. Execute CALLSTATIC? to confirm the call processing stationary status is 6 (= Connected).
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2.4.7. Changing DL/UL RB Allocation and MCS Index of Each CCs

The change procedure for DL/UL RB allocation and MCS Index for PCC and SCC is the same as 2CA/3CA (refer to
Chapter 2.2.8 and 2.3.8). This chapter focuses on SCC-3 and describes how to change the SCC-3 DL RB allocation
and MCS Index.

2.4.7.1. MT8821C

1. Changing SCC-3 DL RB Allocation and MCS Indexes

For SCC-3, the following steps are added to the procedure in Chapter 2.3.8
This chapter describes an example where the Channel Bandwidth is 10 MHz.

1. Execute DLIMCS1 SCC3 11 to set Common Parameter - SCC-3 - DL RMC - MCS Index 1 to 11.
2. Execute DLIMCS2 SCC3 12 to set Common Parameter - SCC-3 - DL RMC - MCS Index 2 to 12.
3. Execute DLIMCS3_SCC3 13 to set Common Parameter - SCC-3 - DL RMC - MCS Index 3 to 13.

<When TDD CA>
4. Execute DLIMCS4_SCC3 8 to set Common Parameter - SCC-3 - DL RMC - MCS Index 4 to 8.



3. TRX Measurements (Fundamental Measurements)

This chapter describes how to test TRX measurement using GPIB remote control software commands. For details of
GPIB commands and manual operation, refer to the LTE operation manual. GPIB commands are in red bold. At
Normal UE, the UE power class is assumed to be Class3. At HPUE, the UE power class is assumed to be Class1.

Before starting TRX measurement, do the following to ensure the call processing status is connected.
1. Initial Condition Setting(=>2.1.2)
2. Broadcast Information Update(>2.1.5)
3. Location registration(>2.1.3)
4. Test Mode Connection(=>2.1.4)
Then, set the average count for each measurement items to 20 times, except for special conditions.

3.1. TX Measurements
The following test procedures can be used for both the MT8820C and MT8821C.

3.1.1. UE Maximum Output Power (6.2.2)

This chapter describes UL measurement examples where (Modulation, RB) is (QPSK, 1), or (QPSK, PartialRB)

[Pass/Fail evaluation limits value setting]
1.  Execute PWR_AVG 20 to set the average count of power measurement to 20 times.
2. Execute TP_MAXPWR_LL 20.3 to set TX1 - Max. Power (QPSK/1RB/PartialRB) Pass/Fail lower limit to 20.3 dBm.
3. Execute TP_MAXPWR_UL 25.7 to set TX1 - Max. Power (QPSK/1RB/PartialRB) Pass/Fail upper limit to 25.7 dBm.

[(QPSK, 1RB) measurements]
4, Execute TESTPRM TX_MAXPWR_Q_1 to set Test Parameter to TX1 - Max. Power (QPSK/1RB).
Execute ULRB_POS MIN to set UL RB Position to Min (#0).
Execute SWP to measure the power.
Execute POWER? AVG to read the TX power measurement result.
Execute POWERPASS? to check that the TX power measurement Pass/Fail judgment is Pass.
Execute ULRB_POS MAX to set UL RB Position to Max (#max).
10.  Execute steps 6 to 8.

W oeNo W,

[(QPSK, PartialRB) measurements]
4. Execute TESTPRM TX_MAXPWR_Q _P to set Test Parameter to TX1 - Max. Power (QPSK/PartialRB).
5. Execute steps 5to 9.

NOTE 1: At 1RB allocation, Min (#0), Mid (#Nrb/2), and Max (#max) used in this application note
each correspond to RB #0, RB #[Ngs" /2] and RB #max, respectively, described in TS 36.521-1.

NOTE 2: At PartialRB allocation Min (#0) and Max (#max) used in this application note
each correspond to RB #0 and RB# (max +1 - RB allocation),respectively, described in TS 36.521-1.

NOTE 3: The 1RB allocation UL RB Position is divided as follows:

When BWchanner > Arc, Min (#0) and Max (#max)
When BWChannel - ATC: Min (#0)
When BWcnanner = (Fur_nigh = Fut_iow). Min (#0), Mid (#Nrb/2) and Max (#max)

NOTE 4: The UL RB Position of PartialRB allocation is Min (#0).

NOTE 5: The usual Pass/Fail evaluation value is set to the Band 1 default value described in TS36.521-1.
Since the evaluation value differs according to the Band, set the evaluation value described in
7536.521-1 Table 6.2.2.5-1 at:
oTP_MAXPWR_LL
oTP_MAXPWR_UL
For the Pass/Fail evaluation values, refer to Chapter 3.7.4 Test Parameter Limit in the operation
manual.
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Power M "B {Mes=. Count : 2

T¥ Power 23,07 23,07 palis cbm 20 3to 25,7 dBm
Channe! Power 73.06 23,086 PRl CiEm

Figure 3.1.1-1 Example of Measurement Result when Test Parameter is TX1 - Max. Power (QPSK/1RB) (MT8820C)

e Power Measurement - ~/ Pass ( 20/ 20)
Avg. Max. Min. Limit

TX Power 2241 2248 22.36dBm
Channel Power 22.30 22.38 2222 dBm

Figure 3.1.1-2 Example of Measurement Result when Test Parameter is TX1 - Max. Power (QPSK/1RB) (MT8821C)

3.1.2. UE Maximum Output Power for HPUE (6.2.2_1)

The measurement can be performed using the same procedure as Chapter 3.1.1, except the Pass/Fail evaluation
limits value settings.

[Pass/Fail evaluation limits value setting]
1. Execute PWR_AVG 20 to set the average count for power measurement to 20 times.
2. Execute TP_MAXPWR_LL 27.3 to set TX1 - Max. Power (QPSK/1RB/PartialRB) Pass/Fail lower limit to 27.3
dBm.
3. Execute TP_MAXPWR_UL 33.7 to set TX1 - Max. Power (QPSK/1RB/PartialRB) Pass/Fail upper limit to 33.7
dBm.



3.1.3. Maximum Power Reduction (MPR) (6.2.3)

This chapter describes UL measurement examples where (Modulation, RB) is (QPSK, FullRB), (16QAM, PartialRB), or
(16QAM, FullRB).

[Pass/Fail evaluation limits value setting]

1. Execute PWR_AVG 20 to set the average count of power measurement to 20 times.
Execute TP_MPR1_LL 19.3 to set TX1 - Max. Power (QPSK/FullRB) Pass/Fail lower limit to 19.3 dBm.
Execute TP_MPR1_UL 25.7 to set TX1- Max. Power (QPSK/FullRB) Pass/Fail upper limit to 25.7 dBm.
Execute TP_MPR2_LL 19.3 to set TX1 - Max. Power (16 QAM/PartialRB) Pass/Fail lower limit to 19.3 dBm.
Execute TP_MPR2_UL 25.7 to set TX1 - Max. Power (16QAM/PartialRB) Pass/Fail upper limit to 25.7 dBm.
Execute TP_MPR3_LL 18.3 to set TX1 - Max. Power (16 QAM/FullRB) Pass/Fail lower limit to 18.3 dBm.
Execute TP_MPR3_UL 25.7 to set TX1 - Max. Power (16 QAM/FullRB) Pass/Fail upper limit to 25.7 dBm.

Nouhs~wnN

[(QPSK, FullRB) measurements]
8. Execute TESTPRM TX_MAXPWR_Q_F to set Test Parameter to TX1 - Max. Power (QPSK/FullRB).
9. Execute SWP to measure the power.

10. Execute POWER? AVG to read the TX power measurement result.

11.  Execute POWERPASS? to check that the TX power measurement Pass/Fail judgment is Pass.

[(16QAM, PartialRB) measurements]

12. Execute TESTPRM TX_MAXPWR_16_P to set Test Parameter to TX1 - Max. Power (16QAM/PartialRB).
13. Execute ULRB_POS MIN to set UL RB Position to Min (#0).

14.  Execute steps 9to 11.

[(16QAM, FullRB) measurements]

15. Execute TESTPRM TX_MAXPWR_16_F to set Test Parameter to TX1 - Max. Power (16QAM/FullRB).
16.  Execute steps 9to 11.

NOTE 1: The UL RB Position for PartialRB allocation is Min (#0).

NOTE 2: The usual Pass/Fail evaluation value is set to the Band 1 default value described in TS36.521-1.

Since the evaluation value differs according to the Band, set the evaluation value described in
7536.521-1 Table 6.2.3.5-1 at:

oTP_MPR1_LL
oTP_MPR1_UL
oTP_MPR2_LL
oTP_MPR2_UL
eTP_MPR3_LL
eTP_MPR3_UL

For the Pass/Fail evaluation values, refer to Chapter 3.7.4 Test Parameter Limit in the operation manual.

Count

dEm 19, 31to 25, 7 dEm
cEm

Figure 3.1.3-1 Example of Measurement Result when Test Parameter is TX1 - Max. Power (QPSK/FullRB) (MT8820C)

@ Power Measurement - ~/ Pass ( 20/ 20)

Avg. Max. Min. Limnit

TX Power 2062 2065 20.54 dBm
Channel Power 2061 2064 20.53 dBm

Figure 3.1.3-2 Example of Measurement Result when Test Parameter is TX1 - Max. Power (16QAM/FullRB) (MT8821C)
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3.1.4. Maximum Power Reduction (MPR) for HPUE (6.2.3 1)

The measurement can be performed using the same procedure as Chapter 3.1.3 except the Pass/Fail evaluation
limits value setting.

[Pass/Fail evaluation limits value setting]

1.

NouhswnN

Execute PWR_AVG 20 to set the average count of power measurement to 20 times.

Execute TP_MPR1_LL 26.3 to set TX1 - Max. Power (QPSK/FullRB) Pass/Fail lower limit to 26.3 dBm.
Execute TP_MPR1_UL 33.7 to set TX1- Max. Power (QPSK/FullRB) Pass/Fail upper limit to 33.7 dBm.
Execute TP_MPR2_LL 26.3 to set TX1 - Max. Power (16QAM/PartialRB) Pass/Fail lower limit to 26.3 dBm.
Execute TP_MPR2_UL 33.7 to set TX1 - Max. Power (16QAM/PartialRB) Pass/Fail upper limit to 33.7 dBm.
Execute TP_MPR3_LL 25.3 to set TX1 - Max. Power (16 QAM/FullRB) Pass/Fail lower limit to 25.3 dBm.
Execute TP_MPR3_UL 33.7 to set TX1 - Max. Power (16 QAM/FullRB) Pass/Fail upper limit to 33.7 dBm.



3.1.5. Maximum Power Reduction (MPR) for Multi-Cluster PUSCH (6.2.3 2)

This chapter describes the measurement examples for the following conditions.
First example: Channel Bandwidth = 20 MHz, UL Modulation is 16QAM,
UL Number of RB and Starting RB of Cluster1 is 4,0 respectively, and
UL Number of RB and Starting RB of Cluster2 is 92,8 respectively.
Second example: Channel Bandwidth = 20MHz, UL Modulation is 16QAM,
UL Number of RB and Starting RB of Cluster1 is 92,0 respectively and
UL Number of RB and Starting RB of Cluster2 is 4,96 respectively.

[Pass/Fail evaluation limits value setting for first example]

1. Execute PWR_AVG 20 to set the average count of power measurement to 20 times.

2. Execute TP_MPR2_LL 19.3 to set TX1 - Max. Power (16QAM/PartialRB) Pass/Fail lower limit to 19.3 dBm.
3. Execute TP_MPR2_UL 25.7 to set TX1 - Max. Power (16QAM/PartialRB) Pass/Fail upper limit to 25.7 dBm.

[(16QAM, PartialRB) measurements for first example]

4. Execute TESTPRM TX_MAXPWR_16_P to set Test Parameter to TX1 - Max. Power (16QAM/PartialRB).

5. Execute CHCONFIG PUSCH_MULTI to set Common Parameter - RMC Configuration to PUSCH(Multi
Cluster).

6. Execute ULRB_MULTI 4,0,92,8 to set Common Parameter - UL RMC - 15* PUSCH Number of RB to 4, 15t
PUSCH Starting RB to 0, 2"Y PUSCH Number of RB to 92, and 2" pUSCH Starting RB to 8.

7. Execute SWP to measure the power.

8. Execute POWER? AVG to read the TX power measurement result.

9. Execute POWERPASS? to check that the TX power measurement Pass/Fail judgment is Pass.

[Pass/Fail evaluation limits value setting for second example]

10. Execute PWR_AVG 20 to set the average count of power measurement to 20 times.

11. Execute TP_MPR2_LL 19.3 to set TX1 - Max. Power (16 QAM/PartialRB) Pass/Fail lower limit to 19.3 dBm.
12. Execute TP_MPR2_UL 25.7 to set TX1 - Max. Power (16 QAM/PartialRB) Pass/Fail upper limit to 25.7 dBm.

[(16QAM, PartialRB) measurements for second example]

13. Execute TESTPRM TX_MAXPWR_16_P to set Test Parameter to TX1 - Max. Power (16 QAM/PartialRB).

14. Execute CHCONFIG PUSCH_MULTI to set Common Parameter - RMC Configuration to PUSCH(Multi
Cluster).

15. Execute ULRB_MULTI 92,0,4,96 to set Common Parameter - UL RMC - 15* PUSCH Number of RB to 92, 15t
PUSCH Starting RB to 0, 2"Y PUSCH Number of RB to 4, and 2"4 pUSCH Starting RB to 96.

16. Execute steps 7 to 9.

NOTE 1: The usual Pass/Fail evaluation value is set to the Band 1 default value described in TS36.521-1.
Since the evaluation value differs according to the Band, set the evaluation value described in
7536.521-1 Table 6.2.3 2.5-1 or Table 6.2.3 2.5-2 at:

oTP_MPR2_LL
«TP_MPR2_UL

For the Pass/Fail evaluation values, refer to Chapter 3.7.4 Test Parameter Limit in the operation manual.
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3.1.6. Configured UE transmitted Output Power (6.2.5)
This chapter describes a UL measurement example where (Modulation, RB) is (QPSK, PartialRB).

[Pass/Fail evaluation limits value setting]

1.  Execute PWR_AVG 20 to set the average count of Power measurement to 20 times.

2. Execute TP_CONFPWR1_TOL 7.7 to set TX2 - Configured UE transmitted Output Power (Test Point 1)
Pass/Fail Judgment.

3. Execute TP_CONFPWR2_TOL 6.7 to set TX2 - Configured UE transmitted Output Power (Test Point 2)
Pass/Fail Judgment.

4., Execute TP_CONFPWR3_TOL 5.7 to set TX2 - Configured UE transmitted Output Power (Test Point 3)
Pass/Fail Judgment.

[Measurements]
5 Execute TESTPRM TX_CONF_PWR1 to set Test Parameter to TX2 - Configured Power (Test Point 1).
6. Execute SWP to measure power.
7. Execute POWER? AVG to read the TX Power measurement result.
8. Execute POWERPASS? to check that the TX Power measurement Pass/Fail judgment is Pass.
9. Execute TESTPRM TX_CONF_PWR2 to set Test Parameter to TX2 - Configured Power (Test Point 2).
10.  Execute steps 6 to 8.
11.  Execute TESTPRM TX_CONF_PWRS3 to set Test Parameter to TX2 - Configured Power (Test Point 3).
12.  Execute steps 6 to 8.

NOTE 1: The UL RB Position of PartialRB allocation is Min (#0).

NOTE 2: The Pass/Fail evaluation value is initialized as described in TS36.521-1 Table 6.2.5.5-1 and used
when the Carrier Frequency is 3 GHz or less. When the Carrier Frequency exceeds 3 GHz, set
oTP_CONFPWR1_TOL 8.0
oTP_CONFPWR2_TOL 7.0
oTP_CONFPWR3_TOL 6.0

as described in TS36.521-1 Table 6.2.5.5-1.
For the Pass/Fail evaluation values, refer to Chapter 3.7.4 Test Parameter Limit in the operation manual.

Power e (Meas. Count : F20)

NUEL IEGEE BB cEn -17. 7to -2, 3 dEm
Channel Power -10. 950 -10. 55§ -10. SopeaEny

Figure 3.1.6-1 Example of Measurement Result when Test Parameter is TX2 - Configured Power (Test Point 1)
(MT8820C)

( 20/ 20)
Lirnit

TX Power

[¥=]

e}
~ |~
[=n]

Channel Power

Figure 3.1.6-2 Example of Measurement Result when Test Parameter is TX2 - Configured Power (Test Point 1)
(MT8821C)



3.1.7. Configured UE transmitted Output Power for HPUE (6.2.5_1)

The measurement can be performed using the same procedure as in Chapter 3.1.5.
For Test Point 4, add the following steps to the procedure.

13.  Execute MAXULPWR 20 to set p-Max value to 20.
14.  Execute steps 6 to 8.

3.1.8. Minimum Output Power (6.3.2)

This chapter describes a UL measurement example where (Modulation, RB) is (QPSK, FullRB).

[Pass/Fail evaluation limits value setting]
1.  Execute PWR_AVG 20 to set the average count of Power measurement to 20 times.
2.  Execute TP_MINPWR_UL -39.0 to set TX1 - Min. Power Pass/Fail judgment.

[Measurements]
3. Execute TESTPRM TX_MINPWR to set Test Parameter to TX1 - Min. Power.
4 Execute SWP to measure the power.
5. Execute CHPWR? AVG to read the Channel Power measurement result.
6. Execute CHPWRPASS? to check that the Channel Power measurement Pass/Fail judgment is Pass.

NOTE 1: The Pass/Fail evaluation value is initialized as described in TS36.521-1 Table 6.3.2.5-1 and used

when the Carrier Frequency is 3 GHz or less. When the Carrier Frequency exceeds 3 GHz,
oTP_MINPWR_UL -38.7

as described in TS36.521-1 Table 6.3.2.5-1.

For the Pass/Fail evaluation values, refer to Chapter 3.7.4 Test Parameter Limit in the operation manual.

Power ==ty (Meaz. Count :

T¥ Power ~50. 0] 60, 06§ —60. 10Q8E
hannel Power -60. 0Ol 60, OTj  -60. 11)sEy

( 20/ 20)
Min. Lirnit

TX Power 43. 43. -43.69 dBm
Channel Power 43.6 43. -43.69 dBm

Figure 3.1.8-2 Example of Measurement Result when Test Parameter is TX1 - Min. Power (MT8821C)
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3.1.9. General ON/OFF time mask (6.3.4.1)

[Pass/Fail evaluation limits value setting]

1.
2.

Execute TP_OFFPWR_UL -48.5 to set TX2 - General Time Maskof Off Power Pass/Fail judgment.
Execute TP_TMASK_GEN_TOL 7.5 to set TX2 - General Time Maskof On Power Pass/Fail judgment.

[Measurements]

3.

COLRNOULA

Execute TESTPRM TX_GEN_TMASK to set Test Parameter to TX2 - General Time Mask.
Execute PT_WDR ON to enable Power Template wide dynamic range measurement.

Execute SWP to measure Power Template.

Execute ONPWR? AVG to read the On Power measurement result.

Execute ONPWRPASS? to check that the On Power measurement Pass/Fail judgment is Pass.
Execute OFFPWR_BEFORE? AVG to read the Off Power (Before) measurement result.

Execute OFFPWR_AFTER? AVG to read the Off Power (After) measurement result.

Execute OFFPWRPASS? to check that the Off Power measurement Pass/Fail judgment is Pass.

NOTE 1: The Pass/Fail evaluation value is initialized as described in TS36.521-1 Table 6.3.4.1.5-1 and used

when the Carrier Frequency is 3 GHz or less. When the Carrier Frequency exceeds 3 GHz, set:
oTP_OFFPWR_UL -48.2
oTP_TMASK GEN_TOL 7.8

as described in T536.521-1 Table 6.3.4.1.5-1.
For the Pass/Fail evaluation values, refer to Chapter 3.7.4 Test Parameter Limit in the operation manual.

Power Templ ate § ;. Count 1/ 17
'

On  Power ATH . Y| dbm -15. 1 to -1, 1dEm

O0ff Power (Before) 410 ) R ciEm 4 —48,5dBm
Off Power (&fter) B4 . ST clEm 4 —48,5dBm

Figure 3.1.9-1 Example of Measurement Result when Test Parameter is TX2 - General Time Mask (MT8820C)

On Power -9.69 -9.69 -9.69 dBm

Off Power (Before) -57.68 -57.68 -57.68 dBm
Off Power (After) -76.85 -76.35 .

Figure 3.1.9-2 Example of Measurement Result when Test Parameter is TX2 - General Time Mask (MT8821C)



3.1.10. PRACH time mask (6.3.4.2.1)

[Pass/Fail evaluation limits value setting]
1. Execute TP_OFFPWR_UL -48.5 to set Idle/Call - PRACH Time Mask of Off Power Pass/Fail judgment.
2. Execute TP_TMASK_PRACH_TOL 7.5 to set Idle/Call - PRACH Time Mask of On Power Pass/Fail judgment.

[Measurements]
3. Execute TESTPRM IDLE_ PRACH TMASK to set Test Parameter to Idle/Call - PRACH Time Mask.
4. Execute SWPANDPG when call processing is Idle (Regist) and SWP when Connected to measure Power
Template (PRACH).
Execute ONPWR? AVG to read the On Power measurement result.
Execute ONPWRPASS? to check the On Power measurement Pass/Fail judgment is Pass.
Execute ONPWRPASS? to check the On Power measurement Pass/Fail judgment is Pass.
Execute OFFPWR_AFTER? AVG to read the Off Power (After) measurement result.
Execute OFFPWRPASS? to check that the Off Power measurement Pass/Fail judgment is Pass.

oo N W,

NOTE 1: The Pass/Fail evaluation value is initialized as described in TS36.521-1 Table 6.3.4.2.1.5-1 and
used when the Carrier Frequency is 3 GHz or less. When the Carrier Frequency exceeds 3 GHz, set:
oTP_OFFPWR_UL -48.2
oTP_TMASK_PRACH_TOL 7.8

as described in TS36.521-1 Table 6.3.4.2.1.5-1.
For the Pass/Fail evaluation values, refer to Chapter 3.7.4 Test Parameter Limit in the operation manual.

(Mea=. Count : 1/

On  Power , . . 3 f.

1)

0ff Power
Off Power

Figure 3.1.10-1 Example of Measurement Result when Test Parameter is Idle/Call - PRACH Time Mask (MT8820C)

Limit
On Power -1.51 -1.51 dBm

Off Power (Before) -64.34 -64.34 dBm
Off Power (After) -64.37 -64.37 dBm

Figure 3.1.10-2 Example of Measurement Result when Test Parameter is Idle/Call - PRACH Time Mask (MT8821C)
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3.1.11. SRS time mask (6.3.4.2.2)

[Pass/Fail evaluation limits value setting]
1. Execute TP_OFFPWR_UL -48.5 to set TX3 - SRS Time Mask of Off Power Pass/Fail judgment.
2. Execute TP_TMASK_SRS_TOL 7.5 to set TX3 - SRS Time Mask of On Power Pass/Fail judgment.

[Measurements]
3. Execute TESTPRM TX_ SRS TMASK to set Test Parameter to Idle/Call - SRS Time Mask.
Execute SWP to measure Power Template (SRS).
Execute ONPWR? AVG to read the On Power measurement result.
Execute ONPWRPASS? to check the On Power measurement Pass/Fail judgment is Pass.
Execute OFFPWR_BEFORE? AVG to read the Off Power (Before) measurement result.
Execute OFFPWR_AFTER? AVG to read the Off Power (After) measurement result.]
Execute OFFPWRPASS? to check that the Off Power measurement Pass/Fail judgment is Pass.

WooNoU A

NOTE 1: The Pass/Fail evaluation value is initialized as described in TS36.521-1 Table 6.3.4.2.2.5-1 and
used when the Carrier Frequency is 3 GHz or less. When the Carrier Frequency exceeds 3 GHz, set:
oTP_OFFPWR_UL -48.2
oTP_TMASK SRS_TOL 7.8

as described in TS36.521-1 Table 6.3.4.2.2.5-1.
For the Pass/Fail evaluation values, refer to Chapter 3.7.4 Test Parameter Limit in the operation manual.

Power Template (Meas. Count : 1)

Limit

On Power . . 4.9 dBm

0ff Powe
0ff Powe

Figure 3.1.11-1 Example of Measurement Result when Test Parameter is Idle/Call - SRS Time Mask (MT8820C)

Avg. Man. Min.
On Power -1.96 -1.96 -1.96 dBm

Off Power (Before) -76.86 -76.86 -76.86 dBm
Off Power (After) L NE] NLYE -76.73 dBm

Figure 3.1.11-2 Example of Measurement Result when Test Parameter is Idle/Call - SRS Time Mask (MT8821C)



3.1.12. Power Control Absolute power tolerance (6.3.5.1)

[Pass/Fail evaluation limits value setting]
1. Execute TP_PCTABS_TOL 10.0 to set TX3 - Absolute Power (Test Point1) Pass/Fail judgment.

[Measurements]

2.  Execute TESTPRM TX_PCTABS1 to set Test Parameter to TX3 - Absolute Power (Test Point1).
Execute SWP to measure Power Control Tolerance (Absolute Power).
Execute PCTPWR? to read the Absolute Power (dBm) measurement result.
Execute PCTPASS? to check that the Absolute Power measurement Pass/Fail judgment is Pass.
Execute TESTPRM TX_PCTABS2 to set Test Parameter to TX3 - Absolute Power (Test Point2).
Execute steps 3 to 5.

NowuhsWw

NOTE 1: The Pass/Fail evaluation value is initialized as described in TS36.521-1 Table 6.3.5.1.5-1 and used
when the Carrier Frequency is 3 GHz or less. When the Carrier Frequency exceeds 3 GHz, set:
oTP_PCTABS_TOL 10.4

as described in T536.521-1 Table 6.3.5.1.5-1.
For the Pass/Fail evaluation values, refer to Chapter 3.7.4 Test Parameter Limit in the operation manual.

Power Control Tolerance

fAhsolute Power clBm ; Emt 10.0dB

Figure 3.1.12-1 Example of Measurement Result when Test Parameter is TX3 - Absolute Power (Test Point1)
(MT8820C)

Lirnit

Absolute Power -10.84 dBm

Figure 3.1.12-2 Example of Measurement Result when Test Parameter is TX3 - Absolute Power (Test Point1)
(MT8821C)
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3.1.13. Power Control Relative power tolerance (6.3.5.2)

N A~WN =

_—e A
ouscWN = O

Execute TESTPRM TX_PCTREL_UP_A to set Test Parameter to TX3 - Relative Power (Ramping UP A).
Execute SWP to measure Power Control Tolerance (Relative Power).

Execute PCTPWR? to read the Relative Power (dB) measurement result.

Execute PCTPASS? to check that the Relative Power measurement Pass/Fail judgment is Pass.

Execute TESTPRM TX_PCTREL_UP_B to set Test Parameter to TX3 - Relative Power (Ramping UP B).
Execute steps 2 to 4.

Execute TESTPRM TX_PCTREL_UP_C to set Test Parameter to TX3 - Relative Power (Ramping UP C).
Execute steps 2 to 4.

Execute TESTPRM TX_PCTREL_DOWN_A to set Test Parameter to TX3 - Relative Power (Ramping Down A).
Execute steps 2 to 4.

Execute TESTPRM TX_PCTREL_DOWN_B to set Test Parameter to TX3 - Relative Power (Ramping Down B).
Execute steps 2 to 4.

Execute TESTPRM TX_PCTREL_DOWN_C to set Test Parameter to TX3 - Relative Power (Ramping Down C).
Execute steps 2 to 4.

Execute TESTPRM TX_PCTREL_ALT to set Test Parameter to TX3 - Relative Power (Alternating).

Execute steps 2 to 4.

y db 1,

04
i 13, 11l
eption 1) dB
| dB

Figure 3.1.13-1 Example of Measurement Result when Test Parameter is TX3 - Relative Power (Ramping UP A)

(MT8820C)

Relative Power (Worst Value) 0.00 dB
(Before RE Change 1.19 dB)
(After RB Change 0.00 dB)

(RB Change) 1436 dB
(Exception 1) 5.57 dB
(Exception 2) -0.03 dB

Figure 3.1.13-2 Example of Measurement Result when Test Parameter is TX3 - Relative Power (Ramping UP A)

(MT8821C)



3.1.14. Aggregate Power Control tolerance (6.3.5.3)

1. Execute TESTPRM TX_PCTAGG_PUSCH to set Test Parameter to TX3 - Aggregate Power (PUSCH Sub-test).

2. Execute SWP to measure Power Control Tolerance (Aggregate Power).

3.  Execute PCTPWR? to read the Aggregate Power (dB) measurement result.

4. Execute PCTPASS? to check that the Aggregate Power measurement Pass/Fail judgment is Pass.

5. Execute TESTPRM TX_PCTAGG_PUCCH to set Test Parameter to TX3 - Aggregate Power (PUCCH Sub-test).

6. Execute steps 2 to 4.

Power Control Tol =
dE 0,00 dEt 4.2dB

Figure 3.1.14-1 Example of Measurement Result when Test Parameter is TX3 - Aggregate Power (PUSCH Sub-test)

(MT8820C)

Limit
Aggregate Power (Worst Value) 0.02 dB

Figure 3.1.14-2 Example of Measurement Result when Test Parameter is TX3 - Aggregate Power (PUSCH Sub-test)
(MT8821C)

3.1.15. Power Control Absolute power tolerance for HPUE (6.3.5.1_1.1)

This measurement can be performed using the same procedure as in Chapter 3.1.12, and adding the following step
after Step 2 and 6.

Execute NOMPUSCH power -85 to set p0-NominalPUSCH to -85

3.1.16. Power Control Relative power tolerance for HPUE (6.3.5.2_1.2)

This measurement can be performed using the same procedure as in Chapter 3.1.13, and adding the following step
after Step 9.

Execute ILVL 26.0 to set Input Level to 26.0dBm

3.1.17. Aggregate power control tolerance for HPUE (6.3.5_1.3)

This measurement can be performed using the same procedure as in Chapter 3.1.14.
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3.1.18. Frequency Error (6.5.1)

This chapter describes a UL measurement example for where (Modulation, RB) is (QPSK, FullRB).

Execute MOD_AVG 20 to set the average count of Modulation Analysis to 20 times.

Execute TESTPRM RX_SENS to set Test Parameter to RX - Ref. Sens./Freq. Error.

Execute SWP to perform Modulation Analysis measurement.

Execute WORST_CARRFERR? HZ to read the Carrier Frequency Error (Hz) measurement result.
Execute WORST_CARRFERR? PPM to read the Carrier Frequency Error (ppm) measurement result.
Execute CARRFERRPASS? to check that the Carrier Frequency Error Pass/Fail judgment is Pass.

ounhkwnN =

Modul ation &n ‘Mea=z. Count :
Cartier Freguency 1949, 999557 Ik

Carrier Freguency Ereor

ppm % 0,1 ppm+ 15, 0 Hz
Figure 3.1.18-1 Example of Measurement Result when Test Parameter is RX - Ref. Sens./Freq. Error (MT8820C)

e Modulation Analysis - ~/ Pass ( 20/ 20) View

Avg.
Carrier Frequency 1978.999996 MHz

Avg. Max. Min.
Carrier Frequency Error -0.0036 0.0056 -0.0114 kHz
0.00 0.00 -0.01 ppm

Figure 3.1.18-2 Example of Measurement Result when Test Parameter is RX - Ref. Sens./Freq. Error (MT8821C)




3.1.19. Error Vector Magnitude (EVM) - PUSCH (6.5.2.1)

This chapter describes UL measurement examples where (Modulation, RB) is (QPSK, PartialRB), (QPSK, FullRB),
(16QAM, PartialRB) or (16QAM, FullRB).

1. Execute MOD_AVG 20 to set the average count of Modulation Analysis to 20 times.

[(QPSK, PartialRB) measurements]
2. Execute TESTPRM TX_MAXPWR_Q P to set Test Parameter to TX1 - Max. Power (QPSK/PartialRB).
Execute ULRB_POS MIN to set UL RB Position to Min (#0).
Execute SWP to measure Modulation Analysis.
Execute EVM? AVG to read the EVM measurement result.
Execute EVMPASS? to check that the EVM Pass/Fail judgment is Pass.
Execute RSEVM? AVG to read the Reference Signal EVM measurement result.
Execute RSEVMPASS? to check that the Reference Signal EVM Pass/Fail judgment is Pass.
Execute ULRB_POS MAX to set UL RB Position to Max (#max).
Execute steps 4 to 8.
Execute TESTPRM TX_M40DBM_Q P to set Test Parameter to TX1 - EVM/IBE/LEAK @ -40 dBm
(QPSK/PartialRB)
12.  Execute steps 3 to 10.

SeVLWXXNOUL AW

_

[(QPSK, FullRB) measurements]

13. Execute TESTPRM TX_MAXPWR_Q _F to set Test Parameter to TX1 - Max. Power (QPSK/FullRB).

14.  Execute steps 4 to 8.

15. Execute TESTPRM TX_M40DBM_Q_F to set Test Parameter to TX1 - EVM @ -40 dBm (QPSK/Full RB).
16.  Execute steps 4 to 8.

[(16QAM, PartialRB) measurements]

17. Execute TESTPRM TX_MAXPWR_16_P to set Test Parameter to TX1 - Max. Power (16QAM/PartialRB).
18.  Execute steps 3 to 10.

19. Execute TESTPRM TX_M40DBM_16_P to set Test Parameter to TX1 - EVM @ -40 dBm (16QAM/Partial RB).
20. Execute steps 3to 10.

[(16QAM, FullRB) measurements]
21.  Execute TESTPRM TX_MAXPWR_16_F to set Test Parameter to TX1 - Max. Power (16QAM/FullRB).
22.  Execute steps 4to 8.

23. Execute TESTPRM TX_M40DBM_16_F to set Test Parameter to TX1 - EVM @ -40 dBm (16 QAM/Full RB).

24.  Execute steps 4to 8.

NOTE 1: The UL RB Position for PartialRB allocation is Min (#0) or Max (#max).
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3.1.20. Error Vector Magnitude (EVM) - PUCCH (6.5.2.1)

Execute MOD_AVG 20 to set the average count of Modulation Analysis to 20 times.
Execute TESTPRM TX_ PUCCH_MAX to set Test Parameter to TX2 - PUCCH EVM @MAX.
Execute SWP to measure Modulation Analysis.

Execute EVM? AVG to read the EVM measurement result.

Execute EVMPASS? to check that the EVM Pass/Fail judgment is Pass.

Execute TESTPRM TX PUCCH_M40DBM to set Test Parameter to TX2 - PUCCH EVM/IBE @ -40 dBm.
Execute steps 3 to 5.

Mocu | =tion éna :
Carrier Fregusncy 25835, 000002 eyl

Noupwbn =

Carrier Freguency Error

B
EYM ) . . 2

Q Modulation Analysis - ~/ Pass ( 20/ 20) \View

Avg.
Carrier Frequency 1978.999996 MHz

Avg. Maox. Min.
Carrier Frequency Error -0.0038 0.0011 -0.0111 kHz
0.00 0.00 -0.01 ppm
EVM 1.60 1.83 1.21 %(rms)

Figure 3.1.20-2 Example of Measurement Result when Test Parameter is TX2 - PUCCH EVM @ MAX (MT8821C)




3.1.21. Error Vector Magnitude (EVM) - PRACH (6.5.2.1)

—_

Execute TESTPRM IDLE_PRACHEVM1 to set Test Parameter to Idle - PRACH EVM (Test Point1).

2. Execute SWPANDPG when call processing is Idle (Regist) and SWP when processing is Connected to
measure Modulation Analysis (PRACH).

3. Execute EVM? AVG to read the EVM measurement result.

4.  Execute EVMPASS? to check that the EVM Pass/Fail judgment is Pass.

5. Execute TESTPRM IDLE_PRACHEVM2 to set Test Parameter to Idle/Call - PRACH EVM (Test Point2).

6. Execute steps 2 to 4.

Mocu | ation & =
Cartier Fregusncy PR HMHZ

(MT8820C)

e Modulation Analysis - /" Pass

Avg.

Carrier Frequency 1979.000006 MHz
Avg. Manx. Min.

Carrier Frequency Error 0.0058 0.0058 0.0058 kHz
0.00 0.00 0.00 ppm

EVM 274 274 2.74 %(rms)

Figure 3.1.21-2 Example of Measurement Result when Test Parameter is Idle/Call - PRACH EVM (Test Point1)
(MT8821C)
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3.1.22. PUSCH-EVM with exclusion period (6.5.2.1A)

Measures using the 10 MHz Channel Bandwidth defined in the measurement standards.

Set the average measurement count to 16 times because the average for 16 timeslots is described in the
standards.

This chapter describes the measurement examples for UL (Modulation) is (QPSK) or (16QAM).

1. Execute BANDWIDTH 10MHZ to set Channel Bandwidth to 10 MHz.
2. Execute MOD_AVG 16 to set the average count of Modulation Analysis to 16 times.

[(QPSK) measurements]
3. Execute TESTPRM TX_EVMEXP_Q to set Test Parameter to TX3 - EVM with Exclusion Period (QPSK).
4. Execute SWP to measure Modulation Analysis.
5. Execute EVM? AVG to read the EVM measurement result.
6. Execute EVMPASS? To check that the EVM Pass/Fail judgment is Pass.

[(16QAM) measurements]
7. Execute TESTPRM TX_EVMEXP_16 to set Test Parameter to TX3 - EVM with Exclusion Period (16QAM).
8.  Execute steps 4 to 6.

odul ation & (Meas. Count @ 16/ 18)
Carrier Freguency EEEMEEEEEY MHz

Figure 3.1.22-1 Example of Measurement Result when Test Parameter is TX3 - EVM with Exclusion Period (QPSK)

(MT8820C)
Limit
Carrier Frequency Error -0.0030 0.0045 -0.0081 kHz
0.00 0.00 0.00 ppm
EVM 215 3.62 1.60 %(rms)
Reference Signal EVM 2.29 3.80 1.37 %(rms) Il II
Peak Vector Error 10.80 18.62 5.77% e
SF 2 Slot4
Figure 3.1.22-2 Example of Measurement Result when Test Parameter is TX3 - EVM with Exclusion Period (QPSK)
(MT8821C)



3.1.23. Carrier leakage (6.5.2.2)

This chapter describes a UL measurement example where (Modulation, RB) is (QPSK, PartialRB).

_

—_—
N

SoweNU WM =

Execute MOD_AVG 20 to set the average count of Modulation Analysis to 20 times.
Execute TESTPRM TX ODBM to set Test Parameter to TX1 - IBE/LEAK @ 0 dBm.
Execute ULRB_POS MIN to set UL RB Position to Min (#0).

Execute SWP to measure Modulation Analysis.

Execute CARRLEAK? MAX to read the Carrier Leakage measurement result.

Execute CARRLEAKPASS? to check that the Carrier Leakage Pass/Fail judgment is Pass.
Execute ULRB_POS MAX to set UL RB Position to Max (#max)

Execute steps 4 to 6.

Execute TESTPRM TX_M30DBM to set Test Parameter to TX1 - IBE/LEAK @ -30 dB.
Execute steps 3 to 8.

Execute TESTPRM TX_M40DBM_Q_P to set Test Parameter to TX1 - EVM/IBE/LEAK @ -40 dBm
(QPSK/PartialRB).

Execute steps 3 to 8.

NOTE 1: The UL RB Position of PartialRB allocation is Min (#0) or Max (#max).

3.1.24. In-band emissions for non allocated RB - PUSCH (6.5.2.3)

This chapter describes a UL measurement example where (Modulation, RB) is (QPSK, PartialRB).

N AWM=

Execute MOD_AVG 20 to set the average count of Modulation Analysis to 20 times.
Execute TESTPRM TX_ODBM to set Test Parameter to TX1 - IBE/LEAK @ 0 dBm.

Execute ULRB_POS MIN to set UL RB Position to Min (#0).

Execute SWP to measure Modulation Analysis.

Execute INBANDE_GEN? MAX to read the In-band Emissions (General) measurement result.
Execute INBANDE_IMG? MAX to read the In-band Emissions (IQ Image) measurement result.

Execute INBANDE_LEAK? MAX to read the In-band Emissions (Carrier Leakage) measurement result.

Execute INBANDEPASS? to check that the In-band Emissions Pass/Fail judgment is Pass.
Execute ULRB_POS MAX to set UL RB Position to Max (#max).

Execute steps 4 to 8.

Execute TESTPRM TX_M30DBM to set Test Parameter to TX1 - IBE/LEAK @ -30 dBm.

Execute steps 3 to 10.

Execute TESTPRM TX_M40DBM_Q P to set Test Parameter to TX1 - EVM/IBE/LEAK @ -40 dBm
(QPSK/PartialRB).

Execute steps 3 to 10.

NOTE 1: The UL RB Position for PartialRB allocation is Min (#0) or Max (#max).
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Yiew

Frog,
TaZ, 000000
Frog, Mz, Min, Limit
-0, 00010 0, 0031 -0, 0052
0,00 -0,01
1,68 2,62 1,08
1.77 2.5 0,95
14, 10 19, 05 100, 07
0,74 1,20 0,55
1,08 1.61 0,76
0, 900748 O, 9909550 0, 90045
-31.7 -31. 630 -31.83
-43. 8 -42 5TR| -44. 84
-36. 3 -35. 96| -36. 88
-5i. 0 54, 47Q| 57,40
0,55 0,56 0,54
-0, 40 -0, 37 -0, 48
0,95 1,00 0,92

Figure 3.1.24-1 Example of Measurement Result when Test Parameter is TX1 - EVM/IBE/LEAK @ -40 dBm
(QPSK/PartialRB) (MT8820C)

e Modulation Analysis - ~/ Pass

Avg.
-0.0021

0.00
EVM 3.18
Reference Signal EVM 3.10
Peak Vector Error EENE
Phase Error 138
Magnitude Error 2.01
Rho 0.99908
-36.27

Carrier Frequency Error

Carrier Leakage

In-Band Emissions
-36.92
-40.64
-49.42

General
IQ Image

Carrier Leakage

Figure 3.1.24-2 Example of Measurement Result when Test Parameter is TX1 - IBE/LEAK @ 0 dBm (QPSK/PartialRB) (MT8821C)

Max.
0.0051
0.00
6.12
6.15
30.95
291
3.79
0.99940
-36.02

-36.06
-40.03
-48.62

( 20/ 20) View

Min. Limit
-0.0111 kHz
-0.01 ppm
2.37 %(rms)
1.91 %{rms)
17.62%
1.08 deg.(rms)
1.47 %6(rms)

-38.21dB
-41.12 dB
-50.31 dBc



3.1.25. In-band emissions for non allocated RB - PUCCH (6.5.2.3)

Execute MOD_AVG 20 to set the average count of Modulation Analysis to 20 times.

Execute TESTPRM TX PUCCH_ODBM to set Test Parameter to TX2 - PUCCH IBE @ 0 dBm.

Execute SWP to measure Modulation Analysis.

Execute INBANDE_GEN? MAX to read the In-band Emissions (General) measurement result.

Execute INBANDE_IMG? MAX to read the In-band Emissions (IQ Image) measurement result.
Execute INBANDE_LEAK? MAX to read the In-band Emissions (Carrier Leakage) measurement result.
Execute INBANDEPASS? to check that the In-band Emissions Pass/Fail judgment is Pass.

Execute TESTPRM TX PUCCH_M30DBM to set Test Parameter to TX2 - PUCCH IBE @ -30 dBm.
Execute steps 3to 7.

Execute TESTPRM TX_PUCCH_M40DBM to set Test Parameter to TX2 - PUCCH EVM/IBE @ -40 dBm.
Execute steps 3to 7.

SoVwONOU R WN =

_

NOTE 1: The UL RB Position for PartialRB allocation is Min (#0) or Max (#max).

Miew
(L=
TEZ, 000001

Frg Mai, Min, Limit
0,00058  0,00548 -0, 0030

0,00 0.01 0,00

1.42 1.62 1.11

2.8 3. 62 2,03
0,54 0.7 0,43
0,95 1.16 0,7
0, 52052 O, 90555y 0, 5997
—35. 448 -39, 56Q -39.37T

=42, 198 41,034 -44.14
-37. 910 -57.8TQ -37.96
-69. 5 -66. 240 -T1 33

0,13 0,20 0,08
-0, 03 -0, 08 -0, 13
0,22 0,33 0. 16

Figure 3.1.25-1 Example of Measurement Result when Test Parameter is TX2 - PUCCH IBE @ 0 dBm (MT8820C)
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e Modulation Analysis - ~ Pass

Carrnier Frequency Error

EVM

Peak Vector Error

Phase Error

Magnitude Error

Rho

Carrier Leakage

In-Band Emissions
General
I) Image
Carrier Leakage

Spectrum Flatness
23MHz (R1 +)
=3MHz (R1 -}
=3MHz (RP1)

Avg.
-0.0023
0.00
1.83
3.79
0.75
1.29
0.99967
-36.62

-40.57
-40.93
-68.29

0.19
-0.14

33
ot

Max.
0.0034
0.00
207
4.88
0.39
1.57
0.99981
-36.00

-38.21
-40.85
-66.79

0.29
-0.09
048

( 20/

Min.
-0.0068 kHz
0.00 ppm
1.39 %(rms)
2.59%
0.56 deg.(rms)
0.95 %({rms)
0.99958

-37.24 dBc

-4219 dB
-41.04 dB
-70.45 dBc

0.14dB
-0.19 dB
0.24 dB(p-p)

20)

View

Lirnit

Figure 3.1.25-2 Example of Measurement Result when Test Parameter is TX2 - PUCCH IBE @ 0 dBm (MT8821C)



3.1.26. EVM equalizer spectrum flatness (6.5.2.4)

This chapter describes a UL measurement example where (Modulation, RB) is (QPSK, FullRB).

Cal

Execute MOD_AVG 20 to set the average count of Modulation Analysis to 20 times.

Execute TESTPRM TX_MAXPWR_Q _F to set Test Parameter to TX1 - Max. Power (QPSK/FullRB).

Execute SWP to measure Modulation Analysis.

Execute SPECFLAT_RP1? MAX to read the MAX Spectrum Flatness (Spectrum Flatness > 3 MHz (PR1))

measurement result.

Execute SPECFLAT_RP2? MAX to read the MAX Spectrum Flatness (Spectrum Flatness < 3 MHz (PR2))

measurement result.

Execute SPECFLAT_RP12? MAX to read the MAX Spectrum Flatness (Spectrum Flatness RP12) measurement

result.

Execute SPECFLAT_RP21? MAX to read the MAX Spectrum Flatness (Spectrum Flatness RP21) measurement

result.

Execute SPECFLATPASS? to check that the Spectrum Flatness Pass/Fail judgment is Pass.

Wi e
Frog,
2535, 000007
Erg Mz, Min.
000658 0.0119% 0.0018
0,00 0,00 0,00
2.0 3.65 2,02
3.03 3,84 1.76
400, 87 55,70 14,83
1.22 1.68 0,95
1.70 2,47 1.07
0, 99921Q 0, 920504 0, 20350
49, 35) -47.24f -53.57
78,43 98,687 g8, 75
=44 02 42, 430 -49.68
0,24 0,31 0,19
-0, 33 - -0, 42
0,57 0,64 0,52

Limit

Figure 3.1.26-1 Example of Measurement Result when Test Parameter is TX1 - Max. Power (QPSK/FullRB)
(MT8820C)
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e Modulation Analysis - /" Pass ( 20/ 20) View
Avg.
Carrier Frequency 1978.9999594 MHz
Avg. Max. Min.
Carrier Frequency Error -0.0057 0.0020 -0.0135 kHz
0.00 0.00 -0.01 ppm
EVM 3.91 437 3.30 %{rms)
Reference Signal EVM 3.62 4.45 2.79 %(rms)
Peak Vector Error 24.75 29.60 18.05 %
Phase Error 1.93 215 1.70 deg.(rms)
Magnitude Error 2.01 244 1.61 %({rms)
Rho 0.99850 0.99886 0.99822
Carrier Leakage -40.95 -38.49 -42.81 dBc
IQ Imbalance 100.21 10049 99.84 %(I/Q)
-60.04 -53.70 -78.30dB
Spectrum Flatness
=3MHz (R1 +) 0.28 0.35 0.20 dB
>3MHz (R1 -) -0.11 -0.03 -0.16 dB
>3MHz (RP1) 0.39 0.50 0.29 dB(p-p)
<3MHz (R2 +) 0.41 0.54 0.31dB
<3MHz (R2 -) -0.35 -0.28 -0.48dB
<3MHz (RP2) 0.76 0.88 0.68 dB(p-p)
RP12 0.63 0.76 0.53 dB
il 0.52 0.65 0.41 dB
Figure 3.1.26-2 Example of Measurement Result when Test Parameter is TX1 - Max. Power (QPSK/FullRB)

(MT8821C)
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3.1.27. Occupied bandwidth (6.6.1)

This chapter describes a UL measurement example where (Modulation, RB) is (QPSK, FullRB).

Execute OBW_AVG 20 to set the average count of Occupied Bandwidth to 20 times.

Execute TESTPRM TX_MAXPWR_Q _F to set Test Parameter to TX1 - Max. Power (QPSK/FullRB).
Execute SWP to measure the Occupied Bandwidth.

Execute OBW? to read the OBW measurement result.

Execute OBWPASS? to check that the OBW Pass/Fail judgment is Pass.

ukhwnN =

ed Bandwidth ‘Mea=., Count

DB PR MHz < 5.0 MHz

pper Freguency Rl MHz
; - e MH=z
15950, 005y e

Figure 3.1.27-1 Example of Measurement Result when Test Parameter is TX1 - Max. Power (QPSK/FullRB)
(MT8820C)

e Occupied Bandwidth - </ Pass ( 20/ 20) View

OBW 4.455 MHz
Upper Frequency 2.228 MHz

Lower Frequency -2.228 MHz
Center(Upper+Lower)/2 1979.000 MHz

Figure 3.1.27-2 Example of Measurement Result when Test Parameter is TX1 - Max. Power (QPSK/FullRB)
(MT8821C)
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3.1.28. Spectrum Emission Mask (6.6.2.1)

This chapter describes UL measurement examples where (Modulation, RB) is (QPSK, PartialRB), (QPSK, FullRB),
(16QAM, PartialRB), or (16QAM, FullRB).

[Pass/Fail evaluation limits value setting]

1. Execute SEM_AVG 20 to set the average count of Spectrum Emission Mask to 20 times.

2.  Execute TP_SEM5MHZ_1 -13.5 to set the Pass/Fail judgment of Spectrum Emission Mask Frequency Range
0-1MHz.

3. Execute TP_SEM5MHZ_2 -8.5 to set the Pass/Fail judgment of Spectrum Emission Mask Frequency Range 1
-5 MHz.

4. Execute TP_SEM5MHZ_3 -11.5 to set the Pass/Fail judgment of Spectrum Emission Mask Frequency Range
5-6 MHz.

5. Execute TP_SEM5MHZ_4 -23.5 to set the Pass/Fail judgment of Spectrum Emission Mask Frequency Range
6-10 MHz.

[(QPSK, PartialRB) measurements]
6. Execute TESTPRM TX_MAXPWR_Q P to set Test Parameter to TX1 - Max. Power (QPSK/PartialRB).
7. Execute ULRB_POS MIN to set UL RB Position to Min (#0).
8.  Execute SWP to measure the Spectrum Emission Mask.
9. Execute SEMPASS? to check that the SEM Pass/Fail judgment is Pass.
10. Execute ULRB_POS MAX to set UL RB Position to Max (#max).
11.  Execute steps 8 to 9.

[(QPSK, FullRB) measurements]
12. Execute TESTPRM TX_MAXPWR_Q_F to set Test Parameter to TX1 - Max. Power (QPSK/FullRB).
13.  Execute steps 8 to 9.

[(16QAM, PartialRB) measurements]
14. Execute TESTPRM TX_MAXPWR_16_P to set Test Parameter to TX1 - Max. Power (16 QAM/PartialRB)).
15.  Execute steps 7 to 11.

[(16QAM, FullRB) measurements]
16. Execute TESTPRM TX_MAXPWR_16_F to set Test Parameter to TX1 - Max. Power (16 QAM/FullRB).
17.  Execute steps 8 to 9.

NOTE 1: The PartialRB allocation UL RB Position is divided as follows:

When Test Frequency is Low range, Max (#max)
When Test Frequency is Mid range, Min (#0) and Max (#max)
When Test Frequency is High range, Min (#0)

NOTE 2: The Pass/Fail evaluation value is initialized as described in TS36.521-1 6.6.2.1.5, 6.6.2.2.5 and
used when the Carrier Frequency is 3 GHz or less. When the Carrier Frequency exceeds 3 GHz, set:
oTP_SEM**MHZ_1
oTP_SEM**MHZ_2
oTP_SEM**MHZ_3
oTP_SEM**MHZ_4

as described in T$36.521-1 6.6.2.1.5, 6.6.2.2.5. (** = 1.4, 3, 5, 10, 15, 20).
For the Pass/Fail evaluation values, refer to Chapter 3.7.4 Test Parameter Limit in the operation manual.



Lower
0.0 to 1.0MHz
1.0 to 5.0 MHz
0 to 5.0 MHz
6.0 to 10,0 MHz
e
0.0 to 1.0 MHz
1.0 to 5,0 MHz
5.0 to 5.0 MHz
5.0 to 10,0 MHz
Templ ate Judgement

Figure 3.1.28-1 Example of Measurement Result when Test Parameter is TX1 - Max. Power (QPSK/PartialRB)
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(MT8820C)

e Spectrum Emission Mask - </ Pass

Worst Value of Each Frequency Range

Frequency Range

Lower
0to 1MHz
1to 5MHz
5to 6BMHz
6 to 10MHz
Upper
0to 1MHz
1to 5SMHz
5to bBMHz
6 to 10MHz

Template Judgement

Figure 3.1.28-2 Example of Measurement Result when Test Parameter is TX1 - Max. Power (QPSK/PartialRB)

Level

-31.75dBm
-24.94 dBm
-32.11dBm
-35.66 dBm

-30.97 dBm
-23.59 dBm
-31.57dBm
-35.55dBm

Pass

Mask Margin

-18.25dB
-16.44 dB
-20.61 dB
-12.16dB

-17.47 dB
-15.09 dB
-20.07 dB
-12.05dB

(MT8821C)

Count
Freguency

-0.01
-1.50
-3, 30
-G, 50

0,95
2,00
8,50
8,50

( 20/ 20) View

Frequency

-0.015 MHz
-1.500 MHz
-5.500 MHz
-6.500 MHz

0.015 MHz
1.500 MHz
5.500 MHz
6.500 MHz
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3.1.29. Spectrum Emission Mask for Multi-Cluster PUSCH (6.6.2.1_1)

This chapter describes measurement examples for the following conditions.
First example: Channel Bandwidth = 20 MHz, UL Modulation is 16QAM,
UL Number of RB and Starting RB of Cluster1 is 4,0 respectively and
UL Number of RB and Starting RB of Cluster2 is 4,96 respectively.
Second example: Channel Bandwidth = 20 MHz, UL Modulation is 16QAM,
UL Number of RB and Starting RB of Cluster1 is 92,0 respectively and
UL Number of RB and Starting RB of Cluster2 is 4,96 respectively.

[Pass/Fail evaluation limits value setting]

1. Execute SEM_AVG 20 to set the average count of Spectrum Emission Mask to 20 times.

2.  Execute TP_SEM5MHZ_1 -13.5 to set the Pass/Fail judgment of Spectrum Emission Mask Frequency Range
0-1MHz.

3. Execute TP_SEM5MHZ_2 -8.5 to set the Pass/Fail judgment of Spectrum Emission Mask Frequency Range 1
-5 MHz.

4. Execute TP_SEM5MHZ_3 -11.5 to set the Pass/Fail judgment of Spectrum Emission Mask Frequency Range
5-6 MHz.

5. Execute TP_SEM5MHZ_4 -23.5 to set the Pass/Fail judgment of Spectrum Emission Mask Frequency Range
6-10 MHz.

[(16QAM, PartialRB) measurements for first example]
6. Execute TESTPRM TX_MAXPWR_16_P to set Test Parameter to TX1 - Max. Power (16 QAM/PartialRB)).
7.  Execute CHCONFIG PUSCH_MULTI to set Common Parameter - RMC Configuration to PUSCH(Multi
Cluster).
8. Execute ULRB_MULTI 4,0,4,96 to set Common Parameter - UL RMC - 1°* PUSCH Number of RB to 4, 1%
PUSCH Starting RB to 0, 2" PUSCH Number of RB to 4, and 2" PUSCH Starting RB to 96.
9. Execute SWP to measure Spectrum Emission Mask.
10.  Execute SEMPASS? to check that the SEM Pass/Fail judgment is Pass.

[(16QAM, PartialRB) measurements for second example]

11. Execute ULRB_MULTI 92,0,4,96 to set Common Parameter - UL RMC - 15* PUSCH Number of RB to 92, 15t
PUSCH Starting RB to 0, 2"Y PUSCH Number of RB to 4, and 2" pUSCH Starting RB to 96.

12.  Execute steps 9 and 10.

NOTE 1: The Pass/Fail evaluation value is initialized as described in TS36.521-1 6.6.2.1.5, 6.6.2.2.5 and used when
the Carrier Frequency is 3 GHz or less. When the Carrier Frequency exceeds 3 GHz, set:
oTP_SEM**MHZ_1
oTP_SEM**MHZ_2
oTP_SEM**MHZ_3
oTP_SEM**MHZ 4

as described in TS36.521-1 6.6.2.1.5, 6.6.2.2.5. (**=1.4, 3, 5, 10, 15, 20).
For the Pass/Fail evaluation values, refer to chapter 3.7.4 Test Parameter Limit in the operation manual.



3.1.30. Adjacent Channel Leakage Power Ratio (6.6.2.3)

This chapter describes UL measurement examples where (Modulation, RB) is (QPSK, PartialRB), (QPSK, FullRB),
(16QAM, PartialRB) or (16QAM, FullRB).

[Pass/Fail evaluation limits value setting]
1. Execute ACLR_AVG 20 to set the average count of Adjacent Channel Power to 20 times.
2. Execute TP_ACLR_E -36.2 to set E-UTRA Pass/Fail limit value to -36.2 dB.
3.  Execute TP_ACLR_U1 -32.2 UTRAxcLr1 to set Pass/Fail limit value to -32.2 dB.
4. Execute TP_ACLR_U2 -35.2 UTRA,crs to set Pass/Fail limit value to -35.2 dB.

[(QPSK, PartialRB) measurements]
5. Execute TESTPRM TX_MAXPWR_Q_P to set Test Parameter to TX1 - Max. Power (QPSK/PartialRB).
Execute ULRB_POS MIN to set UL RB Position to Min (#0).
Execute SWP to measure the Adjacent Channel Power.
Execute MODPWRPASS? to check that the ACLR Pass/Fail judgment is Pass.
Execute ULRB_POS MAX to set UL RB Position to Max (#max).
Execute steps 7 to 8.

©CWYw N

[(QPSK, FullRB) measurements]

11.  Execute TESTPRM TX_MAXPWR_Q _F to set Test Parameter to TX1 - Max. Power (QPSK/FullRB).
12.  Execute steps 7 to 8.

[(16QAM, PartialRB) measurements]

13. Execute TESTPRM TX_MAXPWR_16_P to set Test Parameter toTX1 - Max. Power (16QAM/PartialRB)).
14.  Execute steps 6 to 10.

[(16QAM, FullRB) measurements]

15.  TESTPRM TX_MAXPWR_16_F to set Test Parameter to TX1 - Max. Power (16QAM/FullRB).
16.  Execute steps 7 to 8.

NOTE 1: The PartialRB allocation UL RB Position is divided as follows:
When Test Frequency is Low range, Max (#max)
When Test Frequency is Mid range, Min (#0) and Max (#max)
When Test Frequency is High range, Min (#0)

NOTE 2: At HPUE measurement, set a value that does not affect the decision limit for
UTRAcirs and UTRA 1z, because they are not defined by 3GPP.

Power (Mea=z. Count :

t Freguency Power

E-UTRA

—oWHz -34, 020 -35. 448 34,77
aMHz -45, 100 -47 55 -45.31

UTRA
—10MHz
-OMHz
aMHz
10MHz

Figure 3.1.30-1 Example of Measurement Result when Test Parameter is TX1 - Max. Power (QPSK/PartialRB)
(MT8820C)
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e Adjacent Channel Power - " Pass ( 20/ 20) View

Offset Frequency Power
Avg.

E-UTRA
-5MHz -40.49 dB
SMHz -39.15dB
UTRA
-10MHz -56.10 dB
-5MHz -41.22 dB
SMHz -39.85 dB
10MHz -55.65 dB

Figure 3.1.30-2 Example of Measurement Result when Test Parameter is TX1 - Max. Power (QPSK/PartialRB)
(MT8821C)
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3.1.31. Adjacent Channel Leakage Power Ratio for HPUE (6.6.2.3_1)

This measurement can be performed using the same procedure as in Chapter 3.1.30, except the Pass/Fail
evaluation limits value setting.

[Pass/Fail evaluation limits value setting]

1.
2.
3.

Execute TP_ACLR _E -36.2 to set E-UTRA Pass/Fail limit to -36.2 dB.
Execute TP_ACLR_U1 0 UTRAxcir1 to set Pass/Fail limit to 0 dB.
Execute TP_ACLR_U2 0 UTRAxcir1 to set Pass/Fail limit to 0 dB.

3.1.32. Adjacent Channel Leakage Power Ratio for Multi-Cluster PUSCH (6.6.2.3_2)

This chapter describes measurement examples for following conditions.
First example: Channel Bandwidth = 20 MHz, UL Modulation is 16QAM,

UL Number of RB and Starting RB of Cluster1 is 4,0 respectively and
UL Number of RB and Starting RB of Cluster2 is 4,96 respectively.

Second example: Channel Bandwidth = 20 MHz, UL Modulation is 16QAM,

UL Number of RB and Starting RB of Cluster1 is 92,0 respectively and
UL Number of RB and Starting RB of Cluster2 is 4,96 respectively.

[Pass/Fail evaluation limits value setting]

1.

2.
3.
4.

Execute ACLR_AVG 20 to set the average count of Adjacent Channel Power to 20 times.
Execute TP_ACLR_E -36.2 to set E-UTRA Pass/Fail limit value to -36.2 dB.

Execute TP_ACLR_U1 -32.2 UTRAxcr to set Pass/Fail limit value to -32.2 dB.

Execute TP_ACLR_U2 -35.2 UTRAxcr to set Pass/Fail limit value to -35.2 dB.

[(16QAM, PartialRB) measurements for first example]

5.
6.

Execute TESTPRM TX_MAXPWR_16_P to set Test Parameter toTX1 - Max. Power (16QAM/PartialRB)).
Execute CHCONFIG PUSCH_MULTI to set Common Parameter - RMC Configuration to PUSCH(Multi
Cluster).

Execute ULRB_MULTI 4,0,4,96 to set Common Parameter - UL RMC - 15 PUSCH Number of RB to 4, 15t
PUSCH Starting RB to 0, 2"Y PUSCH Number of RB to 4, and 2"Y pUSCH Starting RB to 96.

Execute SWP to measure the Adjacent Channel Power.

Execute MODPWRPASS? to check that the ACLR Pass/Fail judgment is Pass.

[(16QAM, PartialRB) measurements for second example]

1.

2.

Execute ULRB_MULTI 92,0,4,96 to set Common Parameter - UL RMC - 1°* PUSCH Number of RB to 92, 1%
PUSCH Starting RB to 0, 2" PUSCH Number of RB to 4, and 2" PUSCH Starting RB to 96.
Execute steps 8 and 9.
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3.1.33. Additional Maximum Power Reduction (A-MPR) (6.2.4)

Because there are no test parameters supporting Additional Maximum Power Reduction tests and Additional
Spectrum Emission Mask tests, select the basic parameter (TX1 - Max. Power (QPSK/FullRB)) and set parameters
and standard values required for the test individually.

This chapter describes UL measurement examples where (Modulation, RB) are (QPSK, PartialRB), (QPSK, FullRB),
(16QAM, PartialRB) or(16QAM, FullRB) when additionalSpectrumEmission is NS_03 and Test Frequency is Mid range.

N~ WN =

Execute BAND 2 to set Operating Band to 2.

Execute PWR_AVG 20 to set the average count of Power Measurement to 20 times.

Execute SEM_AVG 20 to set the average count of Spectrum Emission Mask to 20 times.
Execute TESTPRM TX_MAXPWR_Q_F to set Test parameter to TX1 - Max. Power (QPSK/FullRB).
Execute ALLMEASITEMS_OFF to set all fundamental measurement items to OFF.

Execute PWR_MEAS ON to set Power measurement to ON.

Execute SEM_MEAS ON to set Spectrum Emission Mask measurement to ON.

Execute SIB2_NS NS_03 to set additionalSpectrumEmission to NS_03.

[(QPSK, PartialRB) measurements]

9.
10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.

Execute ULRMC_MOD QPSK to set UL RMC modulation to QPSK.

Execute ULRMC_RB 8 to set UL RB number to 8.

Execute ULRB_POS MIN to set UL RB Position to Min (#0).

Execute TP_MPR1_UL 25.7 to set TX Power measurement Pass/Fail upper limit to 25.7 dBm.
Execute TP_MPR1_LL 19.3 to set TX Power measurement Pass/Fail lower limit 19.3 dBm.
Execute SWP to measure the power.

Execute POWER? AVG to read the Tx Power measurement result.

Execute POWERPASS? to check the measurement result is PASS.

Execute SEMPASS? to check the SEM result is PASS.

Execute ULRB_POS MAX to set UL RB Position to Max (#max).

Execute step 14 to 17.

Execute ULRMC_RB 6 to set UL RB number to 6.

Execute ULRB_POS MIN to set UL RB Position to Min (#0).

Execute TP_MPR1_UL 25.7 to set TX Power measurement Pass/Fail upper limit to 25.7 dBm.
Execute TP_MPR1_LL 20.3 to set TX Power measurement Pass/Fail lower limit 20.3 dBm.
Execute step 14 to 17.

Execute ULRB_POS MAX to set UL RB Position to Max (#max).

Execute steps 14 to 17.

[(QPSK, FullRB) measurements]

27.
28.
20.
30.

Execute ULRMC_RB 25 to set UL RB number to 25.

Execute TP_MPR1_UL 25.7 to set TX Power measurement Pass/Fail upper limit to 25.7 dBm.
Execute TP_MPR1_LL 18.33 to set TX Power measurement Pass/Fail lower limit to 18.3 dBm.
Execute steps 14 to 17.

[(16QAM, PartialRB) measurements]

31.
32.
33.
34.
35.
36.
37.
38.

Execute ULRMC_MOD 16QAM to set UL RMC modulation method to 16QAM.

Execute ULRMC_RB 8 to set UL RB number to 8.

Execute ULRB_POS MIN to set UL RB Position to Min (#0).

Execute TP_MPR1_UL 25.7 to set TX Power measurement Pass/Fail upper limit to 25.7 dBm.
Execute TP_MPR1_LL 18.3 to set TX Power measurement Pass/Fail lower limit to 18.3 dBm.
Execute steps 14 to 17.

Execute ULRB_POS MAX to set UL RB Position to Max (#max).

Execute steps 14 to 17.



[(16QAM, FullRB) measurements]

39.
40.
41.
42.

Execute ULRMC_RB 25 to set UL RB number to 25.

Execute TP_MPR1_UL 25.7 to set TX Power measurement Pass/Fail upper limit to 25.7 dBm.
Execute TP_MPR1_LL 16.8 to set TX Power measurement Pass/Fail lower limit to 16.8 dBm.
Execute steps 14 to 17.

NOTE 1: The UL RB Position for PartialRB allocation is divided as follows:

When Test Frequency is Low range, Max (#max)
When Test Frequency is Mid range, Min (#0) and Max (#max)
When Test Frequency is High range, Min (#0)

NOTE 2: There is no need to set separately because the Pass/Fail evaluation value for Spectrum Emission
Mask measurement changes in accordance with the additionalSpectrumEmission setting.

NOTE 3: The usual Pass/Fail evaluation value is set to the Band 1 default value described in TS36.521-1.
Since the evaluation value differs according to the Band, set the evaluation value described in
7536.521-1 Table 6.2.4.5-1 at:

TP_MPR1_LL

TP_MPR1_UL

For the Pass/Fail evaluation values, refer to Chapter 3.7.4 Test Parameter Limit in the
operation manual.

3.1.34. Additional Maximum Power Reduction (A-MPR) for HPUE (6.2.4_1)

Because there are no test parameters supporting Additional Maximum Power Reduction for HPUE test, select the
basic parameter (TX1 - Max. Power (QPSK/FullRB)) and set parameters and the pass/fail evaluation limits for each
test condition/requirement.

This chapter describes UL measurement examples where (Modulation, RB) are (QPSK, PartialRB), (QPSK, FullRB),
(16QAM, PartialRB) or (16QAM, FullRB) when additionalSpectrumEmission is NS_06 and Test Frequency is Mid range.

N AWM=

Execute BAND 14 to set Operating Band to 2.

Execute PWR_AVG 20 to set the average count of power measurement to 20 times.

Execute SEM_AVG 20 to set the average count of Spectrum Emission Mask to 20 times.
Execute TESTPRM TX_MAXPWR_Q_F to set Test parameter to TX1 - Max. Power (QPSK/FullRB).
Execute ALLMEASITEMS_OFF to set fundamental measurement items to OFF at one time.
Execute PWR_MEAS ON to set Power measurement to ON.

Execute SEM_MEAS ON to set Spectrum Emission Mask measurement to ON.

Execute SIB2_NS NS_06 to set additionalSpectrumEmission to NS_06.

[(QPSK, PartialRB) measurements]

9.
10.
11.
12.
13.
14.
15.
16.
17.
18.
19.

Execute ULRMC_MOD QPSK to set UL RMC modulation to QPSK.

Execute ULRMC_RB 8 to set UL RB number to 8.

Execute ULRB_POS MIN to set UL RB Position to Min (#0).

Execute TP_MPR1_UL 33.7 to set TX Power measurement Pass/Fail upper limit to 33.7 dBm.
Execute TP_MPR1_LL 26.3 to set TX Power measurement Pass/Fail lower limit to 26.3 dBm.
Execute SWP to measure the power.

Execute POWER? AVG to read the TX Power measurement result.

Execute POWERPASS? to check the measurement result is PASS.

Execute SEMPASS? to check the SEM result is PASS.

Execute ULRB_POS MAX to set UL RB Position to Max (#max).

Execute step 14 to 17.
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[(QPSK, FullRB) measurements]

20.
21.
22.
23.

Execute ULRMC_RB 25 to set UL RB number to 25.

Execute TP_MPR1_UL 33.7 to set TX Power measurement Pass/Fail upper limit to 33.7 dBm.
Execute TP_MPR1_LL 26.3 to set TX Power measurement Pass/Fail lower limit to 26.3 dBm.
Execute steps 14 to 17.

[(16QAM, PartialRB) measurements]

24.
25.
26.
27.
28.
20.
30.
31.

Execute ULRMC_MOD 16QAM to set UL RMC modulation method to 16QAM.

Execute ULRMC_RB 8 to set UL RB number to 8.

Execute ULRB_POS MIN to set UL RB Position to Min (#0).

Execute TP_MPR1_UL 33.7 to set TX Power measurement Pass/Fail upper limit to 33.7 dBm.
Execute TP_MPR1_LL 26.3 to set TX Power measurement Pass/Fail lower limit to 26.3 dBm.
Execute steps 14 to 17.

Execute ULRB_POS MAX to set UL RB Position to Max (#max).

Execute steps 14 to 17.

NOTE 1: The UL RB Position for PartialRB allocation is divided as follows:

When Test Frequency is Low range, Max (#max)
When Test Frequency is Mid range, Min (#0) and Max (#max)
When Test Frequency is High range, Min (#0)

NOTE 2: There is no need to set separately because the Pass/Fail evaluation value for Spectrum Emission
Mask measurement changes in accordance with the additionalSpectrumEmission setting.

NOTE 3: The usual Pass/Fail evaluation value is set to the Band 1 default value described in TS36.521-1.
Since the evaluation value differs according to the Band, set the evaluation value described in
7536.521-1 Table 6.2.4_1.5-1 at:

TP_MPR1_LL

TP_MPR1_UL

For the Pass/Fail evaluation values, refer to Chapter 3.7.4 Test Parameter Limit in the
operation manual.

3.1.35. Additional Spectrum Emission Mask (6.6.2.2)

This measurement can be performed using the same procedure as in Chapter 3.1.33.



3.2. RX Measurements
The following test procedure can be used for the MT8820C and MT8821C.

3.2.1. Reference sensitivity level (7.3)

Execute TESTPRM RX_SENS to set Test Parameter to RX - Ref. Sens./Freq. Error.

Execute ULRB_START 0 to set Common Parameter - UL RMC - Starting RB to 0.

Execute TPUT_SAMPLE 10000 to set Rx Measurement Parameter - Throughput - Number of Samples to 10000.
Execute TPUT_EARLY ON to set Rx Measurement Parameter - Throughput - Early Decision to On.
Execute SWP to measure the Throughput.

Execute TPUT? PER to read the Throughput measurement result (%).

Execute TPUTPASS? to check that the Throughput measurement Pass/Fail judgment is Pass.

Nousrwd-=

NOTE 1: Perform step 3 to locate UL RMC - Number of RB as close as possible to the DL as described in
T536.521-1 Table 7.3.3-2 Note 1. When the Operation Band is 20 or 31, execute the following as
described in Note 3/4.

eFor Operation Band 20 and Channel Bandwidth 15 MHz: ULRB_START 11
eFor Operation Band 20 and Channel Bandwidth 20 MHz: ULRB_START 16
eFor Operation Band 31 and Channel Bandwidth 3 MHz: ULRB_START 9
eFor Operation Band 31 and Channel Bandwidth 5 MHz: ULRB_START 10

Throughput

095.0 %

Error Count
OTH
Transmi tted/Sample 10000 Block

L
Throughput 2216 A 100, 003

Figure 3.2.1-1 Example of Measurement Result when Test Parameter is RX - Ref. Sens./Freq. Error (MT8820C)

e Throughput - ~/ Pass

Measurement Status

DL

Throughput 1961 (= 100.00 %)
(Code Word 0 — (= — %)

(Code Word 1 — (= -—— %)
Block Error Rate 0.0000
0.00E+000

Error Count
(NACK DTX 0)
Transmitted/Sample 67 / 2000 Block

Figure 3.2.1-2 Example of Measurement Result when Test Parameter is RX - Ref. Sens./Freq. Error (MT8821C)
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3.2.2. Maximum input level (7.4)

wN =

Nou A

Execute TESTPRM RX_MAX to set Test Parameter to RX - Max. Input Level.

Execute ULRB_START 0 to set Common Parameter - UL RMC - Starting RB to 0.

Execute TPUT_SAMPLE 10000 to set Rx Measurement Parameter - Throughput - Number of Sample to
10000.

Execute TPUT_EARLY ON to set Rx Measurement Parameter - Throughput - Early Decision to On.
Execute SWP to measure the Throughput.

Execute TPUT? PER to read the Throughput measurement result (%).

Execute TPUTPASS? to check that the Throughput measurement Pass/Fail judgment is Pass.

NOTE 1: When the Carrier Frequency exceeds 3 GHz, set:
«Output Level -26.0 dBm
as described in TS36.521-1 Table 7.4.5-1.

NOTE 2: Perform step 3 to locate UL RMC - Number of RB as close as possible to the DL as described in
7536.521-1 Table 7.3.3-2 Note 1. When the Operation Band is 20 or 31, execute the following as
described in Note 3/4.

eFor Operation Band 20 and Channel Bandwidth 15 MHz: ULRB_START 11
eFor Operation Band 20 and Channel Bandwidth 20 MHz: ULRB_START 16
oFor Operation Band 31 and Channel Bandwidth 3 MHz: ULRB_START 9
oFor Operation Band 31 and Channel Bandwidth 5 MHz: ULRB_START 10

Figure 3.2.2-1 Example of Measurement Result when Test Parameter is RX - Max. Input Level (MT8820C)

e Throughput - ~/ Pass

Measurement Status

DL

Throughput 12611 (= 100.00 %)
(Code Word 0 -— (= -—- 3%)

(Code Word 1 e (= —— %)
Block Error Rate 0.0000

0.00E+000

Error Count 0
(NACK 0 DTX 0)
Transmitted/Sample Y 2000 Block

Figure 3.2.2-2 Example of Measurement Result when Test Parameter is RX - Max. Input Level (MT8821C)



3.2.3. Spurious emissions (7.9)

Perform Rx spurious emission tests using an external spectrum analyzer.

ounhkwnN =

Connect the MT8821C, spectrum analyzer and UE.

Execute CALLDROP OFF to set Call Processing Parameter - Call Drop function to OFF.
Execute ULRMC_RB 0 to set Common Parameter - UL RMC - Number of RB to 0.

Execute DLRMC_RB 0 to set Common Parameter - DL RMC - Number of RB to 0.

Measure the Rx spurious emissions using the spectrum analyzer.

Check that maximum level at each frequency bandwidth is lower than the standardized value.

NOTE 1: Refer to 3GPP TS36.508 Annex A, Figure A.8 for the connection between the MT8821C,
spectrum analyzer and UE.
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3.3. TX Measurements for CA

3.3.1. TX Measurements for Inter-band CA

Inter-band UL CA measurement is not specified in 3GPP TS 36.521-1, therefore Rel-8 measurement procedures are
applied to PCC and SCC in this Application NOTE.

The following test procedures are different between the MT8820C and MT8821C.
This chapter explains each test procedure for the MT8820C and MT8821C.

3.3.1.1. UE Maximum Output Power

33.1.1.1. MT8820C
[Acceptable Value Setting]
1. [PCC/SCC] Execute PWR_AVG 20 to set the average count for Power Measurement to 20
2. [PCC/SCC] Execute TP_MAXPWR_LL 20.3 to set TX1 - Max. Power (QPSK/1RB/PartialRB) Pass/Fail lower
limit to 20.3 dBm.
3. [PCC/SCC] Execute TP_MAXPWR_UL 25.7 to set TX1 - Max. Power (QPSK/1RB/PartialRB) Pass/Fail upper
limit to 25.7 dBm.

[(QPSK, 1RB) measurements]
4, [PCC/SCC] Execute TESTPRM TX_MAXPWR_Q_1 to set Test Parameter to TX1 - Max. Power
(QPSK/1RB).
[PCC/SCC] Execute ULRMC_RB 1 to set UL RMC - Number of RB to 1.
[PCC/SCC] Execute ULRB_POS MIN to set UL RB Position to Min(#0).
[PCC/SCC] Execute SWP to measure the Power.
[PCC/SCC] Execute POWER? AVG to read the TX power measurement result.
[PCC/SCC] Execute POWERPASS? to check that the TX power measurement Pass/Fail judgment is Pass.

CWYWNOW

[(QPSK, PartialRB) measurements]

11. [PCC/SCC] Execute TESTPRM TX_MAXPWR_Q_P to set Test Parameter to TX1 - Max. Power
(QPSK/PartialRB).

12.  Execute steps 7 to 9.

33112 MT8821C
[Acceptable Value Setting]
1. Execute PWR_AVG 20 to set the average count for Power Measurement to 20
2.  Execute TP_MAXPWR_LL 20.3 to set TX1 - Max. Power (QPSK/1RB/PartialRB) Pass/Fail lower limit to 20.3
dBm.
3.  Execute TP_MAXPWR_UL 25.7 to set TX1 - Max. Power (QPSK/1RB/PartialRB) Pass/Fail upper limit to 25.7
dBm.

[(QPSK, 1RB) measurements]
1. Execute TESTPRM TX_MAXPWR_Q_1 to set Test Parameter to TX1 - Max. Power(QPSK/1RB).
Execute ULRB_POS MIN to set PCC UL RB Position to Min(#0).
Execute ULRB_POS_SCC1 MIN to set SCC-1 UL RB Position to Min(#0).
Execute SWP to measure the Power.
Execute POWER? AVG,PCC to read the PCC TX power measurement result.
Execute POWERPASS? PCC to check that the PCC TX power measurement Pass/Fail judgment is Pass.
Execute POWER? AVG,SCC1 to read the SCC-1 TX power measurement result.
Execute POWERPASS? SCC1 to check that the SCC-1 TX power measurement Pass/Fail judgment is Pass.

O Nk~ WN

NOTE 1: The tolerance (lower limit) is relaxed by 1.5dB for transmission bandwidths confined within Fy; ;o
and Fy; jon + 4 MHz or Fy;_pigh - 4 MHz and Fy;_pigp.

NOTE 2: The Band 1 tolerance value defined in TS36-521-1 is set as the initial value for Pass/Fail
judgment.
The following Pass/Fail judgment values change depending on the bands.
oTP_MAXPWR_LL



oTP_MAXPWR_UL
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3.3.1.2. Maximum Power Reduction (MPR)

This chapter describes the measurement examples for when the UL (Modulation, RB) is (QPSK, FullRB) or (16QAM,
FullRB).

33.1.21. MT8820C
[Acceptable Value Setting]
1. [PCC/SCC] Execute PWR_AVG 20 to set average count of Power measurement to 20.
2. [PCC/SCC] Execute TP_MPR1_LL 19.3 to set TX1 - Max. Power (QPSK/FullRB) Pass/Fail lower limit to 19.3

dBm.

3. [PCC/SCC] Execute TP_MPR1_UL 25.7 to set TX1 - Max. Power (QPSK/FullRB) Pass/Fail upper limit to 25.7
dBm.

4, [PCC/SCC] Execute TP_MPR2_LL 19.3 to set TX1 - Max. Power (16QAM/PartialRB) Pass/Fail lower limit to
19.3 dBm.

5. [PCC/SCC] Execute TP_MPR2_UL 25.7 to set TX1 - Max. Power (16QAM/PartialRB) Pass/Fail upper limit to
25.7 dBm.

6. [PCC/SCC] Execute TP_MPR3_LL 18.3 to set TX1 - Max. Power (16QAM/FullRB) Pass/Fail lower limit to 18.3
dBm.

7. [PCC/SCC] Execute TP_MPR3_UL 25.7 to set TX1 - Max. Power (16QAM/FullRB) Pass/Fail upper limit to
25.7 dBm.

[(QPSK, FullRB) measurements]
8. [PCC/SCC] Execute TESTPRM TX_MAXPWR_Q F to set Test Parameter to TX1 - Max. Power(QPSK/FullRB).
9. [PCC/SCC] Execute SWP to measure the power.

10. [PCC/SCC] Execute POWER? AVG to read the TX power measurement result.

11. [PCC/SCC] Execute POWERPASS? to check that the TX power measurement Pass/Fail judgment is Pass.

[(16QAM, PartialRB) measurements]

12. [PCC/SCC] Execute TESTPRM TX_MAXPWR_16_P to set Test Parameter to TX1 - Max. Power
(16QAM/PartialRB).

13. [PCC/SCC] Set UL RMC - Number of RB and Starting RB.

14.  Execute steps 9to 11.

[(16QAM, FullRB ) measurements]

15.  [PCC/SCC] Execute TESTPRM TX_MAXPWR_16_F to set Test Parameter to TX1 - Max. Power
(16QAM/FullRB).

16.  Execute steps 9to 11.

33122 MT8821C
[Acceptable Value Setting]

1. Execute PWR_AVG 20 to set average count of Power measurement to 20.
Execute TP_MPR1_LL 19.3 to set TX1 - Max. Power (QPSK/FullRB) Pass/Fail lower limit to 19.3 dBm.
Execute TP_MPR1_UL 25.7 to set TX1 - Max. Power (QPSK/FullRB) Pass/Fail upper limit to 25.7 dBm.
Execute TP_MPR2_LL 19.3 to set TX1 - Max. Power (16QAM/PartialRB) Pass/Fail lower limit to 19.3 dBm.
Execute TP_MPR2_UL 25.7 to set TX1 - Max. Power (16QAM/PartialRB) Pass/Fail upper limit to 25.7 dBm.
Execute TP_MPR3_LL 18.3 to set TX1 - Max. Power (16 QAM/FullRB) Pass/Fail lower limit to 18.3 dBm.
Execute TP_MPR3_UL 25.7 to set TX1 - Max. Power (16QAM/FullRB) Pass/Fail upper limit to 25.7 dBm.

NouhswWwN

[(QPSK, FullRB) measurements]
8. Execute TESTPRM TX_MAXPWR_Q F to set Test Parameter to TX1 - Max. Power(QPSK/FullRB).
9. Execute SWP to measure the power.
10. Execute POWER? AVG,PCC to read the PCC TX power measurement result.
11.  Execute POWERPASS? PCC to check that the PCC TX power measurement Pass/Fail judgment is Pass.
12.  Execute POWER? AVG,SCC1 to read the SCC-1 TX power measurement result.
13.  Execute POWERPASS? SCC1 to check that the SCC-1 TX power measurement Pass/Fail judgment is Pass.

[(16QAM, PartialRB) measurements]

14. Execute TESTPRM TX_MAXPWR_16_P to set Test Parameter to TX1 - Max. Power(16QAM/PartialRB).
15. Set PCC and SCC-1 UL RMC - Number of RB and Starting RB.

16.  Execute steps 9to 13.



[(16QAM, FullRB ) measurements]
Execute TESTPRM TX_MAXPWR_16_F to set Test Parameter to TX1 - Max. Power(16 QAM/FullRB).
Execute steps 9 to 13.

17.
18.

NOTE 1:

The Band 1 tolerance value defined in TS36.521-1 is set as the initial value for Pass/Fail judgment.
The following Pass/Fail judgment values are set according to the Configuration ID.

oTP_MPR1_LL

oTP_MPR1_UL

oTP_MPR2_LL

oTP_MPR2_UL

oTP_MPR3_LL

oTP_MPR3_UL
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3.3.1.3. Additional Maximum Power Reduction (A-MPR)

This chapter describes the measurement examples when for UL (Modulation, RB) is (QPSK, PartialRB), (QPSK,
FullRB), (16QAM, PartialRB) or (16QAM, FullRB), additionalSpectrumEmission is NS_01 and Test Frequency is Mid
range.

33.131. MT8820C

[PCC/SCC] Execute PWR_AVG 20 to set the average count of Power Measurement to 20 times.
[PCC/SCC] Execute SEM_AVG 20 to set the average count of Spectrum Emission Mask to 20 times.
[PCC/SCC] Execute SIB2_NS NS_01 to set additionalSpectrumEmission to NS_01.

[PCC/SCC] Execute TESTPRM TX_MAXPWR_Q_F to set Test Parameter to TX1 - Max. Power(QPSK/FullRB).
[PCC/SCC] Execute ALLMEASITEMS_OFF to set all fundamental measurement items to OFF.

[PCC/SCC] Execute PWR_MEAS ON to set Power Measurement to ON.

[PCC/SCC] Execute SEM_MEAS ON to set Spectrum Emission Mask Measurement to ON.

NouswWwbN=

[(QPSK, PartialRB/FullRB) measurements]

8. [PCC/SCC] Set UL RMC-Number of RB and Starting RB.

9. [PCC/SCC] Execute TP_MPR1_UL 25.7 to set TX Power measurement Pass/Fail upper limit to 25.7 dBm.
10. [PCC/SCC] Execute TP_MPR1_LL 19.3 to set TX Power measurement Pass/Fail lower limit to 19.3 dBm.
11.  [PCC/SCC] Execute SWP to measure the power.

12.  [PCC/SCC] Execute POWER? AVG to read the TX Power measurement result.
13. [PCC/SCC] Execute POWERPASS? to check that the TX Power Pass/Fail judgment is Pass.
14. [PCC/SCC] Execute SEMPASS? to check that SEM Pass/Fail judgment is Pass.

[(16QAM, PartialRB/FullRB) measurements]

15.  [PCC/SCC] Execute TESTPRM TX_MAXPWR_16_F to set Test Parameter to TX1 - Max. Power
(16QAM/FulIRB).

16.  Execute steps 8 to 14.

33132 MT8821C

Execute PWR_AVG 20 to set the average count of Power Measurement to 20 times.

Execute SEM_AVG 20 to set the average count of Spectrum Emission Mask to 20 times.
Execute SIB2_NS NS_01 to set additionalSpectrumEmission to NS_01.

Execute TESTPRM TX_MAXPWR_Q _F to set Test Parameter to TX1 - Max. Power(QPSK/FullRB).
Execute ALLMEASITEMS_OFF to set all fundamental measurement items to OFF.

Execute PWR_MEAS ON to set Power Measurement to ON.

Execute SEM_MEAS ON to set Spectrum Emission Mask Measurement to ON.

NoupwnN-=

[(QPSK, PartialRB/FullRB) measurements]

8. Set PCC and SCC-1 UL RMC-Number of RB and Starting RB.

9. Execute TP_MPR1_UL 25.7 to set TX Power measurement Pass/Fail upper limit to 25.7 dBm.
10. Execute TP_MPR1_LL 19.3 to set TX Power measurement Pass/Fail lower limit to 19.3 dBm.
11.  Execute SWP to measure the power.

12. Execute POWER? AVG,PCC to read the PCC TX Power measurement result.

13. Execute POWERPASS? PCC to check that the PCC TX Power Pass/Fail judgment is Pass.
14.  Execute SEMPASS? PCC to check that the PCC SEM Pass/Fail judgment is Pass.

15.  Execute POWER? AVG,SCC1 to read the SCC-1 TX Power measurement result.

16.  Execute POWERPASS? SCC1 to check that the SCC-1 TX Power Pass/Fail judgment is Pass.
17.  Execute SEMPASS? SCC1 to check that the SCC-1 SEM Pass/Fail judgment is Pass.

[(16QAM, PartialRB/FullRB) measurements]
18. Execute TESTPRM TX_MAXPWR_16_F to set Test Parameter to TX1 - Max. Power(16QAM/FullRB).
19.  Execute steps 8to 17.

NOTE 1: The Band 1 tolerance value defined in TS36.521-1 is set as the initial value for Pass/Fail judgment.
The following Pass/Fail judgment values are set according to the Configuration ID.
oTP_MPR1_LL
oTP_MPR1_UL



3.3.1.4. Configured UE Transmitted Output Power

33.141. MT8820C
[Acceptable Value Setting]

1.

[PCC/SCC] Execute PWR_AVG 20 to set the average count of Power measurement to 20 times.

2. [PCC/SCC] Execute TP_CONFPWR1_TOL 7.7 to set TX2 - Configured UE transmitted Output Power (Test
Point 1) Pass/Fail Judgment.
3. [PCC/SCC] Execute TP_CONFPWR2_TOL 6.7 to set TX2 - Configured UE transmitted Output Power (Test
Point 2) Pass/Fail Judgment.
4, [PCC/SCC] Execute TP_CONFPWR3_TOL 5.7 to set TX2 - Configured UE transmitted Output Power (Test
Point 3) Pass/Fail Judgment.
[Measurements]
5. [PCC/SCC] Execute TESTPRM TX_CONF_PWR1 to set Test Parameter to TX2 - Configured Power (Test
Point 1).
6. [PCC/SCC] Execute SWP to measure the power.
7. [PCC/SCC] Execute POWER? AVG to read the TX Power measurement result.
8. [PCC/SCC] Execute TESTPRM TX_CONF_PWR2 to set Test Parameter to TX2 - Configured Power (Test
Point 2).
9. Execute steps6to7.
10. [PCC/SCC] Execute TESTPRM TX_CONF_PWRS3 to set Test Parameter to TX2 - Configured Power (Test

11.

Point 3).
Execute steps 6 to 7.

33142 MT8821C
[Acceptable Value Setting]

1.

Execute PWR_AVG 20 to set the average count of Power measurement to 20 times.

2. Execute TP_CONFPWR1_TOL 7.7 to set TX2 - Configured UE transmitted Output Power (Test Point 1)
Pass/Fail Judgment.
3. Execute TP_CONFPWR2_TOL 6.7 to set TX2 - Configured UE transmitted Output Power (Test Point 2)
Pass/Fail Judgment.
4. Execute TP_CONFPWR3_TOL 5.7 to set TX2 - Configured UE transmitted Output Power (Test Point 3)
Pass/Fail Judgment.
[Measurements]
5.  Execute TESTPRM TX_CONF_PWR1 to set Test Parameter to TX2 - Configured Power(Test Point 1).
6. Execute SWP to measure the power.
7. Execute POWER? AVG,PCC to read the PCC TX Power measurement result.
8. Execute POWER? AVG,SCC1 to read the SCC-1 TX Power measurement result.
9. Execute TESTPRM TX_CONF_PWR2 to set Test Parameter to TX2 - Configured Power(Test Point 2).
10.  Execute steps 6 to 8.
11.  Execute TESTPRM TX_CONF_PWRS3 to set Test Parameter to TX2 - Configured Power(Test Point 3).
12.  Execute steps 6 to 8.

NOTE 1: The tolerance (lower limit) is relaxed by 1.5dB for transmission bandwidths confined within Fy, i,
and Fy; jon + 4 MHz or Fy;_pigh - 4 MHz and Fy;_pigp.

NOTE 2: The relief requirement ATy . is applied to each band for Inter-band CA
Refer to 7536.521-1 Table 6.2.5.3-2 for ATy .

The following conditions are applied to compatible UEs with more than one Inter-band CA
Configuration.

For carrier frequency f < 1 GHz: mean value of AT, . in compatible Band Configuration
For carrier frequency > 1 GHz: maximum value of AT,g . in compatible Band Configuration
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3.3.1.5. Minimum Output Power

33.151. MT8820C

[Acceptable Value Setting]
1. [PCC/SCC] Execute PWR_AVG 20 to set the average count of Power measurement to 20 times.
2. [PCC/SCC] Execute TP_MINPWR_UL -39.0 to set TX1 - Min. Power Pass/Fail judgment.

[Measurements]
3. [PCC/SCC] Execute TESTPRM TX_MINPWR to set Test Parameter to TX1 - Min. Power.
4. [PCC/SCC] Execute SWP to measure the power.
5. [PCC/SCC] Execute CHPWR? AVG to read the Channel Power measurement result.
6. [PCC/SCC] Execute CHPWRPASS? to check that the Channel Power measurement Pass/Fail judgment is Pass.

33152 MT8821C

[Acceptable Value Setting]
1. Execute PWR_AVG 20 to set the average count of Power measurement to 20 times.
2. Execute TP_MINPWR_UL -39.0 to set TX1 - Min. Power Pass/Fail judgment.

[Measurements]
3. Execute TESTPRM TX_MINPWR to set Test Parameter to TX1 - Min. Power.
Execute SWP to measure the power.
Execute CHPWR? AVG,PCC to read the PCC Channel Power measurement result.
Execute CHPWRPASS? PCC to check that the PCC Channel Power measurement Pass/Fail judgment is Pass.
Execute CHPWR? AVG,SCC1 to read SCC-1 Channel Power measurement result.
Execute CHPWRPASS? SCC1 to check that the SCC-1 Channel Power measurement Pass/Fail judgment is
Pass.

© N Uk

NOTE 1: Pass/Fail judgment values differ depending on the Carrier Frequency f.

f<3.0GHz
3.0GHz < f <4.2GHz

-39 dBm (initial value)

;<
:£-38.7dBm

3.3.1.6. UE Transmit OFF Power
Refer to Chapter 3.3.1.7



3.3.1.7. General ON/OFF Time Mask

33.1.71. MT8820C
[Acceptable Value Setting]

1. [PCC/SCC] Execute TP_OFFPWR_UL -48.5 to set TX2 - General Time Mask Off Power Pass/Fail judgment.

2. [PCC/SCC] Execute TP_TMASK GEN_TOL 7.5 to set TX2 - General Time Mask On Power Pass/Fail
judgment.

[Measurements]

3. [PCC/SCC] Execute TESTPRM TX_GEN_TMASK to set Test Parameter to TX2 - General Time Mask.
[PCC/SCC] Execute PT_WDR ON to enable Power Template Wide Dynamic Range measurement.

[PCC/SCC] Execute SWP to measure the Power Template.
[PCC/SCC] Execute ONPWR? AVG to read the On Power measurement result.

[PCC/SCC] Execute OFFPWR_BEFORE? AVG to read the Off Power (Before) measurement result.
[PCC/SCC] Execute OFFPWR_AFTER? AVG to read the Off Power (After) measurement result.

©C0V RNV A
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33172 MT8821C
[Acceptable Value Setting]
1.  Execute TP_OFFPWR_UL -48.5 to set TX2 - General Time Mask Off Power Pass/Fail judgment.

2.  Execute TP_TMASK_GEN_TOL 7.5 to set TX2 - General Time Mask On Power Pass/Fail judgment.

[Measurements]
3. Execute TESTPRM TX_GEN_TMASK to set Test Parameter to TX2 - General Time Mask.
4. Execute PT_WDR ON to enable Power Template Wide Dynamic Range measurement.
5.  Execute SWP to measure the Power Template.
6. Execute ONPWR? AVG,PCC to read the PCC On Power measurement result.
7
8

Execute ONPWRPASS? PCC to check that the PCC On Power measurement Pass/Fail judgment is Pass.

. Execute OFFPWR_BEFORE? AVG,PCC to read the PCC Off Power (Before) measurement result.
9. Execute OFFPWR_AFTER? AVG,PCC to read the PCC Off Power (After) measurement result.

10. Execute OFFPWRPASS? PCC to check that the PCC Off Power measurement Pass/Fail judgment is Pass.

11.  Execute ONPWR? AVG,SCC1 to read the SCC-1 On Power measurement result.

12.  Execute ONPWRPASS? SCC1 to check that the the SCC-1 On Power measurement Pass/Fail judgment is Pass.

13. Execute OFFPWR_BEFORE? AVG,SCC1 to read the SCC-1 Off Power (Before) measurement result.
14. Execute OFFPWR_AFTER? AVG,SCC1 to read the SCC-1 Off Power (After) measurement result.

15.  Execute OFFPWRPASS? SCC to check that the the SCC-1 Off Power measurement Pass/Fail judgment is Pass.

NOTE 1: Pass/Fail judgment values for Transmitted Off Power differ depending on the Carrier Frequency f

f<3.0GHz
3.0GHz < f < 4.2GHz

-48.5 dBm (initial value)

. <L
:£-48.2dBm

[PCC/SCC] Execute ONPWRPASS? to check that the On Power measurement Pass/Fail judgment is Pass.

[PCC/SCC] Execute OFFPWRPASS? to check that the Off Power measurement Pass/Fail judgment is Pass.
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3.3.1.8. Power Control Absolute Power Tolerance

33.1.81. MT8820C
[Acceptable Value Setting]

1. [PCC/SCC] Execute TP_PCTABS_TOL 10.0 to set TX3 - Absolute Power (Test Point1) Pass/Fail judgment.
[Measurements]

2. [PCC/SCC] Execute TESTPRM TX_PCTABS1 to set Test Parameter toTX3 - Absolute Power (Test Point1).

3. [PCC/SCC] Execute SWP to measure the Power Control Tolerance (Absolute Power).

4, [PCC/SCC] Execute PCTPWR? to read the Absolute Power (dBm) measurement result.

5. [PCC/SCC] Execute PCTPASS? to check that the Absolute Power measurement Pass/Fail judgment is Pass.

6. [PCC/SCC] Execute TESTPRM TX_PCTABS2 to set Test Parameter to TX3 - Absolute Power (Test Point2).

7. Execute step 3to 5.

33182 MT8821C
[Acceptable Value Setting]

1.

Execute TP_PCTABS_TOL 10.0 to set TX3 - Absolute Power (Test Point1) Pass/Fail judgment.

[Measurements]

2.

We N AW

Execute TESTPRM TX_PCTABS1 to set Test Parameter to TX3 - Absolute Power (Test Point1).

Execute SWP to measure the Power Control Tolerance (Absolute Power).

Execute PCTPWR? PCC to read the PCC Absolute Power (dBm) measurement result.

Execute PCTPASS? PCC to check that the PCC Absolute Power measurement Pass/Fail judgment is Pass.
Execute PCTPWR? SCC1 to read the SCC-1 Absolute Power (dBm) measurement result.

Execute PCTPASS? SCC1 to check that the SCC-1 Absolute Power measurement Pass/Fail judgment is Pass.
Execute TESTPRM TX_PCTABS2 to set Test Parameter to TX3 - Absolute Power (Test Point2).

Execute step 3to 7.

NOTE 1: The Pass/Fail judgment value for Expected Measured Power differs depending the Carrier

Frequency f.
f<3.0GHz :<10.0 dBm (as the initial value)
3.0GHz < f<4.2GHz :<10.4dBm



3.3.1.9. Power Control Relative Power Tolerance

33.1.9.1. MT8820C

[Measurements]
1. [PCC/SCC] Execute TESTPRM TX_PCTREL_UP_A to set Test Parameter to TX3 - Relative Power(Ramping
Up A).
2.  [PCC/SCC] Execute SWP to measure the Power Control Tolerance (Relative Power).
3. [PCC/SCC] Execute PCTPWR? to read the Relative Power (dB) measurement result.
4. [PCC/SCC] Execute PCTPASS? to check that the Relative Power measurement Pass/Fail judgment is Pass.
5. [PCC/SCC] Execute TESTPRM TX_PCTREL_UP_B to set Test Parameter to TX3 - Relative Power(Ramping Up
B).
6. Execute steps 2 to 4.
7. [PCC/SCC] Execute TESTPRM TX_PCTREL_UP_C to set Test Parameter to TX3 - Relative Power(Ramping Up
C).
8.  Execute steps 2 to 4.
9. [PCC/SCC] Execute TESTPRM TX_PCTREL_DOWN_A to set Test Parameter to TX3 - Relative
Power(Ramping Down A).
10.  Execute steps 2 to 4.
11. [PCC/SCC] Execute TESTPRM TX_PCTREL_DOWN_B to set Test Parameter to TX3 - Relative
Power(Ramping Down B).
12.  Execute steps 2 to 4.
13. [PCC/SCC] Execute TESTPRM TX_PCTREL_DOWN_C to set Test Parameter to TX3 - Relative
Power(Ramping Down C).
14.  Execute steps 2 to 4.
15. [PCC/SCC] Execute TESTPRM TX_PCTREL_ALT to set Test Parameter to TX3 - Relative Power(Alternating).
16.  Execute steps 2 to 4.
33192 MT8821C
[Measurements]
1. Execute TESTPRM TX_PCTREL_UP_A to set Test Parameter to TX3 - Relative Power (Ramping Up A).
2.  Execute SWP to measure the Power Control Tolerance (Relative Power).
3. Execute PCTPWR? PCC to read the PCC Relative Power (dB) measurement result.
4. Execute PCTPASS? PCC to check that the PCC Relative Power measurement Pass/Fail judgment is Pass.
5. Execute PCTPWR? SCC1 to read the SCC-1 Relative Power (dB) measurement result.
6. Execute PCTPASS? SCC1 to check that the SCC-1 Relative Power measurement Pass/Fail judgment is Pass.
7. Execute TESTPRM TX_PCTREL_UP_B to set Test Parameter to TX3 - Relative Power (Ramping Up B).
8.  Execute steps 2 to 6.
9. Execute TESTPRM TX_PCTREL_UP_C to set Test Parameter to TX3 - Relative Power (Ramping Up C).
10.  Execute steps 2 to 6.
11. Execute TESTPRM TX_PCTREL_DOWN_A to set Test Parameter to TX3 - Relative Power(Ramping Down A).
12.  Execute steps 2 to 6.
13. Execute TESTPRM TX_PCTREL_DOWN_B to set Test Parameter to TX3 - Relative Power(Ramping Down B).
14.  Execute steps 2 to 6.
15. Execute TESTPRM TX_PCTREL_DOWN_C to set Test Parameter to TX3 - Relative Power(Ramping Down C).
16.  Execute steps 2 to 6.
17.  Execute TESTPRM TX_PCTREL_ALT to set Test Parameter to TX3 - Relative Power(Alternating).
18.  Execute steps 2 to 6.

NOTE 1: The tolerance for RB Change subframe is varied for transmission bandwidths confined within
FULJow and FULJow +4 MHz or FULﬁhigh -4 MHz and FULﬁhigh-
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3.3.1.10. Aggregate Power Control Tolerance

33.1.10.1. MT8820C

[Measurements]

1. [PCC/SCC] Execute TESTPRM TX_PCTAGG_PUSCH to set Test Parameter to TX3 - Aggregate Power (PUSCH
Sub-test).

2. [PCC/SCC] Execute SWP to measure the Power Control Tolerance (Aggregate Power).

3. [PCC/SCC] Execute PCTPWR? to read the Aggregate Power (dB) measurement result.

4. [PCC/SCC] Execute PCTPASS? to check that the Aggregate Power measurement Pass/Fail judgment is Pass.

5. [PCC/SCC] Execute TESTPRM TX_PCTAGG_PUCCH to set Test Parameter to TX3 - Aggregate Power
(PUCCH Sub-test).

6. [PCC] Execute SWP to measure the Power Control Tolerance (Aggregate Power).

7. [PCC] Execute PCTPWR? to read the Aggregate Power (dB) measurement result.

8.  [PCC] Execute PCTPASS? to check that the Aggregate Power measurement Pass/Fail judgment is Pass.

33.1.102 MT8821C

[Measurements]
1. Execute TESTPRM TX_PCTAGG_PUSCH to set Test Parameter to TX3 - Aggregate Power (PUSCH Sub-test).
2.  Execute SWP to measure the Power Control Tolerance (Aggregate Power).
3. Execute PCTPWR? PCC to read the PCC Aggregate Power (dB) measurement result.
4. Execute PCTPASS? PCC to check that the PCC Aggregate Power measurement Pass/Fail judgment is Pass.
5.  Execute PCTPWR? SCC1 to read the SCC-1 Aggregate Power (dB) measurement result.
6. Execute PCTPASS? SCC1 to check that the SCC-1 Aggregate Power measurement Pass/Fail judgment is Pass.
7. Execute TESTPRM TX_PCTAGG_PUCCH to set Test Parameter to TX3 - Aggregate Power (PUCCH
Sub-test).
8.  Execute SWP to measure the Power Control Tolerance (Aggregate Power).
9. Execute PCTPWR? PCC to read the PCC Aggregate Power (dB) measurement result.
10. Execute PCTPASS? PCC to check that the PCC Aggregate Power measurement Pass/Fail judgment is Pass.

3.3.1.11. Frequency Error

33.1.11.1. MT8820C
[Measurements]

1.
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[PCC/SCC] Execute MOD_AVG 20 to set the average count of Modulation Analysis to 20 times.

[PCC/SCC] Execute TESTPRM RX_SENS to set Test Parameter to RX - Ref. Sens./Freq. Error.

[PCC/SCC] Set UL RMC - Number of RB.

[PCC/SCC] Execute SWP to measure the Modulation Analysis.

[PCC/SCC] Execute WORST_CARRFERR? HZ to read the Carrier Frequency Error (Hz) measurement result.
[PCC/SCC] Execute WORST_CARRFERR? PPM to read the Carrier Frequency Error (ppm) measurement result.
[PCC/SCC] Execute CARRFERRPASS? To check that the Carrier Frequency Error Pass/Fail judgment is Pass.

33.1.11.2 MT8821C
[Measurements]

1.
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Execute MOD_AVG 20 to set the average count of Modulation Analysis to 20 times.

Execute TESTPRM RX_SENS to set Test Parameter to RX - Ref. Sens./Freq. Error.

Set UL RMC - Number of RB.

Execute SWP to measure the Modulation Analysis.

Execute WORST_CARRFERR? HZ,PCC to read the PCC Carrier Frequency Error (Hz) measurement result.
Execute WORST_CARRFERR? PPM,PCC to read the PCC Carrier Frequency Error (ppm) measurement result.
Execute CARRFERRPASS? PCC to check that the PCC Carrier Frequency Error Pass/Fail judgment is Pass.
Execute WORST_CARRFERR? HZ,SCC1 to read the SCC-1 Carrier Frequency Error (Hz) measurement result.
Execute WORST_CARRFERR? PPM,SCC1 to read the SCC-1 Carrier Frequency Error (ppm) measurement
result.

10. Execute CARRFERRPASS? SCC1 to check that the SCC-1 Carrier Frequency Error Pass/Fail judgment is Pass.



3.3.1.12. Error Vector Magnitude (EVM)

This chapter describes measurement examples for UL (Modulation, RB) (QPSK, PartialRB), (QPSK, FullRB), (16QAM,
PartialRB) and (16QAM, FullRB).

33.1.121. MT8820C
1. [PCC/SCC] Execute MOD_AVG 20 to set the average count of Modulation Analysis to 20 times.

[(QPSK, PartialRB/FullRB) measurements]
2.  [PCC/SCC] Execute TESTPRM TX_MAXPWR_Q F to set Test Parameter to TX1 - Max. Power (QPSK/FullRB).
[PCC/SCC] Set UL RMC - Number of RB and Starting RB.
[PCC/SCC] Execute SWP to measure the Modulation Analysis.
[PCC/SCC] Execute EVM? AVG to read the EVM measurement result.
[PCC/SCC] Execute EVMPASS? to check that the EVM Pass/Fail judgment is Pass.
[PCC/SCC] Execute RSEVM? AVG to read the Reference Signal EVM measurement result.
[PCC/SCC] Execute RSEVMPASS? to check that the Reference Signal EVM Pass/Fail judgment is Pass.
[PCC/SCC] Execute TESTPRM TX_M40DBM_Q _F to set Test Parameter to TX1 - EVM/IBE/LEAK @ -40 dBm
(QPSK/FullRB).
10.  Execute steps 3 to 8.

WooNoOU AW

[(16QAM, PartialRB/FullRB) measurements]

11.  [PCC/SCC] Execute TESTPRM TX_MAXPWR_16_F to set Test Parameter to TX1 - Max. Power
(16QAM/FullRB).

12.  Execute steps 3 to 8.

13. [PCC/SCC] Execute TESTPRM TX_M40DBM_16_F to set Test Parameter to TX1 - EVM @ -40 dBm
(16QAM/FullRB).

14.  Execute steps 3 to 8.

331122 MT8821C
1.  Execute MOD_AVG 20 to set the average count of Modulation Analysis to 20 times.

[(QPSK, PartialRB/FullRB) measurements]
2.  Execute TESTPRM TX_MAXPWR_Q F to set Test Parameter to TX1 - Max. Power (QPSK/FullRB).
3. SetPCC and SCC-1 UL RMC - Number of RB and Starting RB.
4. Execute SWP to measure the Modulation Analysis.
5. Execute EVM? AVG,PCC to read the PCC EVM measurement result.
6. Execute EVMPASS? PCC to check that the PCC EVM Pass/Fail judgment is Pass.
7.  Execute RSEVM? AVG,PCC to read the PCC Reference Signal EVM measurement result.
8. Execute RSEVMPASS? PCC to check that the PCC Reference Signal EVM Pass/Fail judgment is Pass.
9. Execute EVM? AVG,SCC1 to read the SCC-1 EVM measurement result.
10. Execute EVMPASS? SCC1 to check that the SCC-1 EVM Pass/Fail judgment is Pass.
11.  Execute RSEVM? AVG,SCC1 to read the SCC-1 Reference Signal EVM measurement result.
12.  Execute RSEVMPASS? SCC1 to check that the SCC-1 Reference Signal EVM Pass/Fail judgment is Pass.
13. Execute TESTPRM TX_M40DBM_Q F to set Test Parameter to TX1 - EVM/IBE/LEAK @ -40 dBm
(QPSK/FullRB).
14.  Execute steps 3 to 12.

[(16QAM, PartialRB/FullRB) measurements]

15. Execute TESTPRM TX_MAXPWR_16_F to set Test Parameter to TX1 - Max. Power (16QAM/FullRB).

16.  Execute steps 3 to 12.

17. Execute TESTPRM TX_M40DBM_16_F to set Test Parameter to TX1 - EVM @ -40 dBm (16QAM/FullRB).
18.  Execute steps 3 to 12.

NOTE 1: The Input Level may vary depending on the Carrier Frequency f under the TX1 - EVM/IBE/LEAK @ -
40dBm (16QAM/FullRB) condition.

f<3.0GHz :-36.8dBm + 3.2dB
3.0GHz < f <4.2GHz :-36.5dBm * 3.5dB
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3.3.1.13. Carrier Leakage

33.1.13.1. MT8820C
[Measurements]

1. [PCC/SCC] Execute MOD_AVG 20 to set the average count of Modulation Analysis to 20 times.
[PCC/SCC] Execute TESTPRM TX_ODBM to set Test Parameter to TX1 - IBE/LEAK @ 0 dBm.
[PCC/SCC] Set UL RMC - Number of RB and Starting RB.

[PCC/SCC] Execute SWP to measure the Modulation Analysis.

[PCC/SCC] Execute CARRLEAK? MAX to read the Carrier Leakage measurement result.

[PCC/SCC] Execute CARRLEAKPASS? to check that the Carrier Leakage Pass/Fail judgment is Pass.
[PCC/SCC] Execute TESTPRM TX_M30DBM to set Test Parameter to TX1 - IBE/LEAK @ -30 dBm.

Execute steps 3 to 6.

[PCC/SCC] Execute TESTPRM TX_M40DBM_Q_P to set Test Parameter to TX1 - EVM/IBE/LEAK @ -40 dBm
(QPSK/PartialRB).

10. Execute steps 3 to 6.
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331132 MT8821C
[Measurements]
1.  Execute MOD_AVG 20 to set the average count of Modulation Analysis to 20 times.
Execute TESTPRM TX_ODBM to set Test Parameter to TX1 - IBE/LEAK @ 0 dBm.
Set PCC and SCC-1 UL RMC - Number of RB and Starting RB.
Execute SWP to measure the Modulation Analysis.
Execute CARRLEAK? MAX,PCC to read the PCC Carrier Leakage measurement result.
Execute CARRLEAKPASS? PCC to check that the PCC Carrier Leakage Pass/Fail judgment is Pass.
Execute CARRLEAK? MAX,SCC1 to read the SCC-1 Carrier Leakage measurement result.
Execute CARRLEAKPASS? SCC1 to check that the SCC-1 Carrier Leakage Pass/Fail judgment is Pass.
Execute TESTPRM TX_M30DBM to set Test Parameter to TX1 - IBE/LEAK @ -30 dBm.
Execute steps 3 to 8.
Execute TESTPRM TX_M40DBM_Q P to set Test Parameter to TX1 - EVM/IBE/LEAK @ -40 dBm
(QPSK/PartialRB).
Execute steps 3 to 8.

—_—
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3.3.1.14. In-band Emissions for non-allocated RB

33.1.14.1. MT8820C
[Acceptable Value Setting]

1. [PCC/SCC] Execute MOD_AVG 20 to set the average count of Modulation Analysis to 20 times.
2. [PCC/SCC] Execute TP_INBANDE_GEN_D -57.0 to set General Pass/Fail judgment of TX1 - IBE/LEAK @
0dBm.
[Measurements]
3. [PCC/SCC] Execute TESTPRM TX_ODBM to set Test Parameter to TX1 - IBE/LEAK @ 0 dBm.
4. [PCC/SCC] Set UL RMC - Number of RB and Starting RB.
5. [PCC/SCC] Execute SWP to measure the Modulation Analysis.
6. [PCC/SCC] Execute INBANDE_GEN? MAX to read the In-Band Emissions (General) measurement result.
7. [PCC/SCC] Execute INBANDE_IMG? MAX to read the In-Band Emissions (I1Q Image) measurement result.
8. [PCC/SCC] Execute INBANDE_LEAK? MAX to read the In-Band Emissions (Carrier Leakage) measurement
result.
9. [PCC/SCC] Execute INBANDEPASS? to check that the In-Band Emissions Pass/Fail judgment is Pass.
10. [PCC/SCC] Execute TESTPRM TX_M30DBM to set Test Parameter to TX1 - IBE/LEAK @ -30 dBm.
11.  Execute steps 4 to 9.
12. [PCC/SCC] Execute TESTPRM TX_M40DBM_Q_P to set Test Parameter to TX1 - EVM/IBE/LEAK @ -40 dBm
(QPSK/PartialRB).
13.  Execute steps 4 to 9.

33.1.14.2 MT8821C
[Acceptable Value Setting]

1. Execute MOD_AVG 20 to set the average count of Modulation Analysis to 20 times.
2. Execute TP_INBANDE_GEN_D -57.0 to set General Pass/Fail judgment of TX1 - IBE/LEAK @ 0dBm.
[Measurements]
3. Execute TESTPRM TX_ODBM to set Test Parameter to TX1 - IBE/LEAK @ 0 dBm.
4. SetPCC and SCC-1 UL RMC - Number of RB and Starting RB.
5.  Execute SWP to measure the Modulation Analysis.
6. Execute INBANDE_GEN? MAX,PCC to read the PCC In-Band Emissions (General) measurement result.
7. Execute INBANDE_IMG? MAX,PCC to read the PCC In-Band Emissions (IQ Image) measurement result.
8. Execute INBANDE_LEAK? MAX,PCC to read the PCC In-Band Emissions (Carrier Leakage) measurement
result.
9. Execute INBANDEPASS? PCC to check that the PCC In-Band Emissions Pass/Fail judgment is Pass.
10. Execute INBANDE_GEN? MAX,SCC1 to read the SCC -1In-Band Emissions (General) measurement result.
11.  Execute INBANDE_IMG? MAX,SCC1 to read the SCC-1 In-Band Emissions (IQ Image) measurement result.
12. Execute INBANDE_LEAK? MAX,SCC1 to read the SCC-1 In-Band Emissions (Carrier Leak) measurement
result.
13.  Execute INBANDEPASS? SCC1 to check that the SCC-1 In-Band Emissions Pass/Fail judgment is Pass.
14. Execute TESTPRM TX_M30DBM to set Test Parameter to TX1 - IBE/LEAK @ -30 dBm.
15.  Execute steps 4 to 13.
16. Execute TESTPRM TX_M40DBM_Q_P to set Test Parameter to TX1 - EVM/IBE/LEAK @ -40 dBm
(QPSK/PartialRB).
17.  Execute steps 4 to 13.
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3.3.1.15. Occupied Bandwidth

33.1.15.1. MT8820C
[Measurements]

1.
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[PCC/SCC] Execute OBW_AVG 20 to set the average count for Occupied Bandwidth to 20 times.
[PCC/SCC] Execute TESTPRM TX_MAXPWR_Q_F to set Test Parameter to TX1 - Max. Power (QPSK/FullRB).
[PCC/SCC] Execute SWP to measure the Occupied Bandwidth (OBW).

[PCC/SCC] Execute OBW? to read the OBW measurement result.

[PCC/SCC] Execute OBWPASS? to check that the OBW Pass/Fail judgment is Pass.

33.1.152 MT8821C
[Measurements]

1.
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Execute OBW_AVG 20 to set the average count for Occupied Bandwidth to 20 times.

Execute TESTPRM TX_MAXPWR_Q _F to set Test Parameter to TX1 - Max. Power (QPSK/FullRB).
Execute SWP to measure Occupied Bandwidth (OBW).

Execute OBW? PCC to read the PCC OBW measurement result.

Execute OBWPASS? PCC to check that the PCC OBW Pass/Fail judgment is Pass.

Execute OBW? SCC1 to read the SCC-1 OBW measurement result.

Execute OBWPASS? SCC1 to check that the SCC-1 OBW Pass/Fail judgment is Pass.



3.3.1.16. Spectrum Emission Mask

33.1.16.1. MT8820C
[Acceptable Value setting]
1. [PCC/SCC] Execute SEM_AVG 20 to set the average count of Spectrum Emission Mask to 20 times.
2. [PCC/SCC] Execute TP_SEM5MHZ_1 -13.5 to set Pass/Fail judgment of Spectrum Emission Mask
Frequency Range 0 - 1 MHz.
3. [PCC/SCC] Execute TP_SEM5MHZ_2 -8.5 to set Pass/Fail judgment of Spectrum Emission Mask Frequency
Range 1 - 5 MHz.
4, [PCC/SCC] Execute TP_SEM5MHZ_3 -11.5 to set Pass/Fail judgment of Spectrum Emission Mask
Frequency Range 5 - 6 MHz.
5. [PCC/SCC] Execute TP_SEM5MHZ_4 -23.5 to set Pass/Fail judgment of Spectrum Emission Mask
Frequency Range 6 - 10 MHz.

[(QPSK, PartialRB/FullRB) Measurements]
6. [PCC/SCC] Execute TESTPRM TX_MAXPWR_Q F to set Test Parameter to TX1 - Max. Power (QPSK/FullRB).
7. [PCC/SCC] Set UL RMC-Number of RB and Starting RB.
8. [PCC/SCC] Execute SWP to measure the Spectrum Emission Mask.
9. [PCC/SCC] Execute SEMPASS? to check that the SEM Pass/Fail judgment is Pass.

[(16QAM, PartialRB/FullRB) Measurements]

10. [PCC/SCC] Execute TESTPRM TX_MAXPWR_16_F to set Test Parameter to TX1 - Max. Power
(16QAM/FulIRB).

11.  Execute steps 7 to 9.

33.1.162 MT8821C
[Acceptable Value setting]
1. Execute SEM_AVG 20 to set the average count of Spectrum Emission Mask to 20 times.
2.  Execute TP_SEM5MHZ_1 -13.5 to set Pass/Fail judgment of Spectrum Emission Mask Frequency Range 0
-1 MHz.
3. Execute TP_SEM5MHZ_2 -8.5 to set Pass/Fail judgment of Spectrum Emission Mask Frequency Range 1 -
5 MHz.
4, Execute TP_SEM5MHZ_3 -11.5 to set Pass/Fail judgment of Spectrum Emission Mask Frequency Range 5
- 6 MHz.
5. Execute TP_SEM5MHZ_4 -23.5 to set Pass/Fail judgment of Spectrum Emission Mask Frequency Range 6
- 10 MHz.

[(QPSK, PartialRB/FullRB) Measurements]
6. Execute TESTPRM TX_MAXPWR_Q F to set Test Parameter to TX1 - Max. Power (QPSK/FullRB).
7. Set PCC and SCC-1 UL RMC-Number of RB and Starting RB.
8.  Execute SWP to measure the Spectrum Emission Mask.
9. Execute SEMPASS? PCC to check that the PCC SEM Pass/Fail judgment is Pass.
10.  Execute SEMPASS? SCC1 to check that the SCC-1 SEM Pass/Fail judgment is Pass.

[(16QAM, PartialRB/FullRB) Measurements]
11. Execute TESTPRM TX_MAXPWR_16_F to set Test Parameter to TX1 - Max. Power (16 QAM/FullRB).
12.  Execute steps 7 to 10.

3.3.1.17. Additional Spectrum Emission Mask
Refer to Chapter 3.3.1.3
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3.3.2. TX Measurements for Intra-band Contiguous CA

This chapter explains the test procedure for Intra-band Contiguous CA measurement specified in 3GPP TS 36.521-
1.

Not all Intra-band Contiguous CA measurements are supported by MT8820C. Refer to Table 3.3-1 for the list of
supported measurement items.

Additionally, the MT8820C has the following limitations for Intra-band contiguous CA measurement.
*  Supports test execution through remote commands only.
. Certain measurement items require manual computation of results.
. Does not support Pass/Fail judgement for some measurement items, requiring user to manually
determine whether measurement results is Pass or Fail.

3.3.2.1. UE Maximum Output Power for CA (intra-band contiguous DL CA and UL CA) (6.2.2A.1)

3321.1. MT8820C
This measurement item is not supported by MT8820C.
Refer to Chapter 1.2.



33212 MT8821C

This subsection describes UL measurement examples for Intra-band Contiguous UL CA where (Modulation, RB) is

(QPSK, 1) or (QPSK, PartialRB)
First example: PCC Ngg = 100, SCC Ngg = 25, Ngg_alioc = 1

PCC and SCC RB allocations(Lcrg@RBgtart) are P_1@0 and S_0@0, respectively

Second example: PCC Ngg = 100, SCC Ngg = 100, Ngg_alioc = 18

PCC and SCC RB allocations(Lcrg@RBsgtart) are P_18@0 and S_0@0, respectively

[Pass/Fail evaluation limit value setting]

1.
2.

Execute PWR_AVG 20 to set the average count for Power Measurement to 20

Execute TP_MAXPWR_LL 20.3, CONTCC to set TX1 - Max. Power (QPSK/1RB/PartialRB) Pass/Fail lower
limit for Intra-band Contiguous UL CA to 20.3 dBm.

Execute TP_MAXPWR_UL 25.7, CONTCC to set TX1 - Max. Power (QPSK/1RB/PartialRB) Pass/Fail upper
limit for Intra-band Contiguous UL CA to 25.7 dBm.

[(QPSK, 1RB) measurements]

4.
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Execute TESTPRM TX_MAXPWR_Q_1 to set Test Parameter to TX1 - Max. Power (QPSK/1RB).
Execute ULRB_POS MIN to set UL RB Position to Min(#0).

Execute ULRMC_RB_SCC1 0 to set Common Parameter - SCC-1 - UL RMC - Number of RB to 0.
Execute SWP to measure the power.

Execute POWER? AVG to read the TX power measurement result.

Execute POWERPASS? to check that the TX power measurement Pass/Fail judgment is Pass.

[(QPSK, PartialRB) measurements]

10.
11.

Execute TESTPRM TX_MAXPWR_Q_P to set Test Parameter to TX1 - Max. Power (QPSK/PartialRB).
Execute step 6 to 9.

NOTE 1: The tolerance (lower limit) is relaxed by 1.5dB for transmission bandwidths confined within Fy, i,

and FUL_IOW +4 MHz or FUL_high -4 MHz and FUL_high-

NOTE 2: The Band 1 tolerance value defined in TS36-521-1 is set as the initial value for Pass/Fail
judgment.
The Pass/Fail judgment value varies depending on the band.
The following judgment values are set in accordance with T5S36.521-1 Table 6.2.2A.1.5-1.
oTP_MAXPWR_LL
oTP_MAXPWR_UL

Refer to 3.7.4 Test Parameter Limit in the operation manual for Pass/Fail Judgment values.
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3.3.2.2. Maximum Power Reduction (MPR) for CA (intra-band contiguous DL CA and UL CA)
(6.2.3A.1)

33221. MT8820C
This measurement item is not supported by MT8820C.
Refer to Chapter 1.2.

33222 MT8821C
This chapter describes UL measurement examples for Intra-band contiguous UL CA measurement where
(Modulation, RB) is (QPSK, FullRB), (16QAM, PartialRB), or (16QAM, FullRB).
First example: PCC Ngg = 100, SCC Ngg = 25, NRg_ailoc = 125, Modulation = QPSK
PCC and SCC RB allocations (Lcrg@RBsart) are P_100@0 and S_25@0, respectively
Second example: PCC Ngg = 100, SCC Ngg = 100, Ngg_aiioc = 18, Modulation = 16QAM
PCC and SCC RB allocations (Lcrg@RBstart) are P_18@0 and S_0@0, respectively
Third example: PCC Ngg = 100, SCC Ngg = 100, Ngg_aiioc = 200, Modulation = 16QAM
PCC and SCC RB allocations (Lcrg@RBstart) are P_100@0 and S_100@0, respectively

[Pass/Fail evaluation limits value setting]

1. Execute PWR_AVG 20 to set the average count of Power measurement to 20 times.

2. Execute TP_MPR1_LL 18.3, CONTCC to set TX1 - Max. Power (QPSK/FullRB) Pass/Fail lower limit for Intra-
band Contiguous UL CA to 18.3 dBm.

3. Execute TP_MPR1_UL 25.7, CONTCC to set TX1 - Max. Power (QPSK/FullRB) Pass/Fail upper limit for
Intra-band Contiguous UL CA to 25.7 dBm.

4. Execute TP_MPR2_LL 19.3, CONTCC to set TX1 - Max. Power (16QAM/PartialRB) Pass/Fail lower limit for
Intra-band Contiguous UL CA to 19.3 dBm.

5. Execute TP_MPR2_UL 25.7, CONTCC to set TX1 - Max. Power (16QAM/PartialRB) Pass/Fail upper limit for
Intra-band Contiguous UL CA to 25.7 dBm.

6. Execute TP_MPR3_LL 16.8, CONTCC to set TX1 - Max. Power (16QAM/FullRB) Pass/Fail lower limit for
Intra-band Contiguous UL CA to 16.8 dBm.

7. Execute TP_MPR3_UL 25.7, CONTCC to set TX1 - Max. Power (16QAM/FullRB) Pass/Fail upper limit for
Intra-band Contiguous UL CA to 25.7 dBm.

[(QPSK, FullRB) measurements]
8. Execute TESTPRM TX_MAXPWR_Q F to set Test Parameter to TX1 - Max. Power (QPSK/FullRB).
9. Execute SWP to measure the power.

10. Execute POWER? AVG to read the TX power measurement result.

11.  Execute POWERPASS? to check that the TX power measurement Pass/Fail judgment is Pass.

[(16QAM, PartialRB) measurements]

12. Execute TESTPRM TX_MAXPWR_16_P to set Test Parameter to TX1 - Max. Power (16QAM/PartialRB).
13. Execute ULRMC_RB 18 to set Common Parameter - UL RMC - Number of RB to 18.

14. Execute ULRMC_RB_SCC1 0 to set Common Parameter - SCC-1 - UL RMC - Number of RB to 0.

15.  Execute steps 9to 11.

[(16QAM, FullRB ) measurements]
16. Execute TESTPRM TX_MAXPWR_16_F to set Test Parameter to TX1 - Max. Power (16QAM/FullRB).
17.  Execute steps 9to 11.

NOTE 1: The tolerance for MPR measurement differs depending on the Configuration ID at TS36.521-1 Table
6.2.3A.1.5-1.

NOTE 2: The Band 1 tolerance value defined in TS36-521-1 is set as the initial value for Pass/Fail
judgment.
The following Pass/Fail judgment values are set according to the Configuration ID.
oTP_MPR1_LL
oTP_MPR1_UL
oTP_MPR2_LL
oTP_MPR2_UL
oTP_MPR3_LL
oTP_MPR3_UL
Refer to 3.7.4 Test Parameter Limit in the operation manual for the Pass/Fail judgment values.



3.3.2.3. Additional Maximum Power Reduction (A-MPR) for CA (intra-band contiguous DL CA and
UL CA) (6.2.4A.1)

33231. MT8820C
This measurement item is not supported by MT8820C.
Refer to Chapter 1.2.

33232 MT8821C
This chapter describes UL measurement examples for Intra-band contiguous UL CA measurement where
(Modulation, RB) is (QPSK, PartialRB), (QPSK, FullRB), or (16QAM, PartialRB) and Test Frequency is Mid range.

First example: additionalSpectrumEmission is NS_01

PCC Ngrg = 75, SCC Nrg = 75, NRB_aIIoc =1, Modulation = QPSK

PCC and SCC RB allocations (Lcrg@RBgart) are P_1@0 and S_0@0, respectively
Second example: additionalSpectrumEmission is NS_04,

PCC Ngrg = 100, SCC Ngg = 50, NRB_aIIoc =18, Modulation = 16QAM

PCC and SCC RB allocations (Lcrg@RBsart) are P_0@0 and S_18@0, respectively

Execute PWR_AVG 20 to set to measure Power average count of Power Measurement to 20 times.
Execute SEM_AVG 20 to set to measure Power average count of Spectrum Emission Mask to 20 times.
Execute SIB2_NS NS_01 set to Call Processing Parameter - additionalSpectrumEmission to NS_01.
Execute TESTPRM TX_MAXPWR_Q _F to set Test Parameter to TX1 - Max. Power (QPSK/FullRB).
Execute ALLMEASITEMS_OFF to set all fundamental measurement items to OFF.

Execute PWR_MEAS ON to set Power Measurement to ON.

Execute SEM_MEAS ON to set Spectrum Emission Mask Measurement to ON.

Nounpwn =

[(QPSK, PartialRB/FullRB) measurements]
8. Execute ULRMC_RB 18 to set Common Parameter - UL RMC - Number of RB to 18.
9. Execute ULRB_START 0 to set Common Parameter - UL RMC - Starting RB to 0.
10. Execute ULRMC_RB_SCC1 0 to set Common Parameter - SCC-1 - UL RMC - Number of RB to 0.
11.  Execute ULRB_START_SCC1 0 to set Common Parameter - SCC-1 UL RMC - Starting RB to 0.
12.  Execute TP_MPR1_UL 25.7 to set TX Power measurement Pass/Fail upper limit to 25.7 dBm (refer to
TS36.521-1 Table 6.2.4A.1.5-1 to 6).
13. Execute TP_MPR1_LL 5.3 to set TX Power measurement Pass/Fail lower limit 5.3 dBm (refer to TS36.521-1
Table 6.2.4A.1.5-1 through to 6).
14.  Execute SWP to measure the power.
15. Execute POWER? AVG to read the TX Power measurement result.
16.  Execute POWERPASS? to check that the TX Power Pass/Fail judgment is Pass.
17.  Execute SEMPASS? to check that the SEM Pass/Fail judgment is Pass.
18.  Execute steps 8 to 17 after changing the Configuration ID by referring to TS36.521-1 Table 6.2.4A.1.4.1-1.

[(16QAM, PartialRB) measurements]

19.  Execute SIB2_NS NS_04 set to Call Processing Parameter - additionalSpectrumEmission to NS_04.

20. Execute TESTPRM TX_MAXPWR_16_P to set Test Parameter toTX1 - Max. Power (16QAM/PartialRB).

21.  Execute ULRMC_RB 0 to set Common Parameter - UL RMC - Number of RB to 0.

22. Execute ULRMC_RB_SCC1 15 to set Common Parameter - SCC-1 - UL RMC - Number of RB to 15.

23.  Execute ULRB_START_SCC1 0 to set Common Parameter - SCC-1 - UL RMC - Starting RB to 0.

24.  Execute TP_MPR2_UL 25.7 to set TX Power measurement Pass/Fail upper limit to 25.7 dBm (refer to
TS36.521-1 Table 6.2.4A.1.5-1 to 6).

25. Execute TP_MPR2_LL 20.3 to set TX Power measurement Pass/Fail lower limit to 20.3 dBm ( refer to
TS36.521-1 Table 6.2.4A.1.5-1 to 6).

26. Execute steps 14to 17.

27. Execute steps 8 to 17 after changing the Configuration ID by referring to TS36.521-1 Table 6.2.4A.1.4.1-4.

NOTE 1: The tolerance for A-MPR measurement differs depending on the Configuration ID in TS36.521-1 Table
6.2.4A.1.5-1 through 6.
The Band 1 determination value defined at TS36.521-1 is set as the Pass/Fail judgment default value.
Therefore, re-input is required after the Configuration ID for:
oTP_MPR1_LL
oTP_MPR1_UL
Refer to 3.7.4 Test Parameter Limit in the operation manual for Pass/Fail judgment values.
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3.3.2.4. Configured UE transmitted Output Power for CA (intra-band contiguous DL CA and UL CA)
(6.2.5A.1)

33241. MT8820C
This measurement item is not supported by MT8820C.
Refer to Chapter 1.2.

33242 MT8821C
[Pass/Fail evaluation limits value setting]

1.

Execute PWR_AVG 20 to set the average count of Power measurement to 20 times.

2. Execute TP_CONFPWR1_TOL 7.7,CONTCC to set TX2 - Configured UE transmitted Output Power (Test
Point 1) Pass/Fail Judgment for Contiguous CC.
3. Execute TP_CONFPWR2_TOL 6.7,CONTCC to set TX2 - Configured UE transmitted Output Power (Test
Point 2) Pass/Fail Judgment for Contiguous CC.
4, Execute TP_CONFPWR3_TOL 5.7,CONTCC to set TX2 - Configured UE transmitted Output Power (Test
Point 3) Pass/Fail Judgment for Contiguous CC.
[Measurements]
5.  Execute TESTPRM TX_CONF_PWR1 to set Test Parameter toTX2 - Configured Power (Test Point 1).
6. Execute ULRMC_RB_SCC1 0 to set Common Parameter - SCC-1 - UL RMC - Number of RB to 0.
7.  Execute SWP to measure the power.
8. Execute POWER? AVG to read the TX Power measurement result.
9. Execute TESTPRM TX_CONF_PWR2 to set Test Parameter to TX2 - Configured Power (Test Point 2).
10.  Execute steps 6 to 8.
11.  Execute TESTPRM TX_CONF_PWRS3 to set Test Parameter to TX2 - Configured Power (Test Point 3).
12. Execute 6to 8.

NOTE 1: The tolerance (lower limit) is relaxed by 1.5dB for transmission bandwidths confined within Fy, i,
and Fy; jon + 4 MHz or Fy; pigh - 4 MHz and Fy;_pign.

NOTE 2: Pass/Fail judgment values vary depending on the Carrier Frequency f.

f-3.0GHz :pMax +7.7 dBm (at Test Point 1)
:pMax +6.7 dBm (at Test Point 2)
:pMax 5.7 dBm (at Test Point 3)
3.0 GHz<f<4.2 GHz :pMax +8.0 dBm (at Test Point 1)
:pMax £7.0 dBm (at Test Point 2)
:pMax £6.0 dBm (at Test Point 3)



3.3.2.5. Minimum Output Power for CA (intra-band contiguous DL CA and UL CA) (6.3.2A.1)

33251. MT8820C
This measurement item is not supported by MT8820C.
Refer to Chapter 1.2.

33252 MT8821C
This subsection describes an example of intra-band measurement.

[Pass/Fail evaluation limits value setting]
1. Execute PWR_AVG 20 to set the average count of Power measurement to 20 times.
2.  Execute TP_MINPWR_UL -39.0, PCC to set TX1 - Min. Power Pass/Fail judgment for PCC.
3.  Execute TP_MINPWR_UL -39.0, SCC1 to set TX1 - Min. Power Pass/Fail judgment for SCC-1.

[Measurements]
4. Execute TESTPRM TX_MINPWR to set Test Parameter to TX1 - Min. Power.
Execute SWP to measure the power.
Execute CHPWR? AVG, PCC to read the Channel Power measurement result for PCC.
Execute CHPWR? AVG, SCC1 to read the Channel Power measurement result for SCC-1.

O ® N o

Pass.

10.  Execute CHPWRPASS? to check that the Channel Power measurement Pass/Fail judgment for all CCs is Pass.

NOTE 2: Pass/Fail judgment values differ depending on the Carrier Frequency f.

f<3.0GHz
3.0GHz < f <4.2GHz

-39 dBm (as the initial value)

0 <
:£-38.7dBm

Execute CHPWRPASS? PCC to check that the Channel Power measurement Pass/Fail judgment for PCC is Pass.
Execute CHPWRPASS? SCC-1 to check that the Channel Power measurement Pass/Fail judgment for SCC-1 is
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3.3.2.6. UE Transmit OFF power for CA (intra-band contiguous DL CA and UL CA) (6.3.3A.1)

Refer to Chapter 3.3.2.7.

3.3.2.7. General ON/OFF time mask for CA (intra-band contiguous DL CA and UL CA) (6.3.4A.1.1)

33271. MT8820C
This measurement item is not supported by MT8820C.
Refer to Chapter 1.2.

33272 MT8821C
This subsection describes an example of intra-band measurement.

[Pass/Fail evaluation limits value setting]
1.  Execute TP_OFFPWR_UL -48.5, PCC to set TX2 - General Time Maskof Off Power Pass/Fail judgment for PCC.
2. Execute TP_TMASK_GEN_TOL 7.5, PCC to set TX2 - General Time Maskof On Power Pass/Fail judgment for PCC.
3.  Execute TP_OFFPWR_UL -48.5, SCC1 to set TX2 - General Time Maskof Off Power Pass/Fail judgment for SCC1.
4.  Execute TP_TMASK_GEN_TOL 7.5, SCC1 to set TX2 - General Time Maskof On Power Pass/Fail judgment for SCC1.

[Measurements]
5. Execute TESTPRM TX_GEN_TMASK to set Test Parameter to TX2 - General Time Mask.
6. Execute PT_WDR ON to enable Power Template Wide Dynamic Range measurement.
7. Execute SWP to measure the Power Template.
The following procedure is for validating the PCC result.
8. Execute ONPWR? AVG, PCC to read the On Power measurement result for PCC.
9. Execute ONPWRPASS? PCC to check that the On Power measurement Pass/Fail judgment for PCC is Pass.
10. Execute OFFPWR_BEFORE? AVG, PCC to read the Off Power (Before) measurement result for PCC.
11.  Execute OFFPWR_AFTER? AVG, PCC to read the Off Power (After) measurement result for PCC.
12.  Execute OFFPWRPASS? PCC to check that the Off Power measurement Pass/Fail judgment for PCC is Pass.
The following procedure is for validating the SCC-1 result.
13. Execute ONPWR? AVG, SCC1 to read the On Power measurement result for SCC-1.
14. Execute ONPWRPASS? SCC1 to check that the On Power measurement Pass/Fail judgment for SCC-1 is Pass.
15. Execute OFFPWR_BEFORE? AVG, SCC1 to read the Off Power (Before) measurement result for SCC-1.
16. Execute OFFPWR_AFTER? AVG, SCC1 to read the Off Power (After) measurement result for SCC-1.
17. Execute OFFPWRPASS? SCC1 to check that the Off Power measurement Pass/Fail judgment for SCC-1 is
Pass.

NOTE: Pass/Fail judgment values for Transmitted Off Power differ depending on the Carrier Frequency f.

f<3.0GHz: <-48.5 dBm (initial value)
3.0GHz < f<4.2 GHz: <-48.2 dBm



3.3.2.8. Power Control Absolute power tolerance for CA (intra-band contiguous DL CA and UL CA)
(6.3.5A.1.1)

33281. MT8820C
This measurement item is not supported by MT8820C.
Refer to Chapter 1.2.

33282 MT8821C
This subsection describes an example of intra-band measurement.

[Pass/Fail evaluation limits value setting]

1. Execute TP_PCTABS_TOL 10.0, PCC to set TX3 - Absolute Power (Test Point1/2) Pass/Fail judgment for PCC.

2. Execute TP_PCTABS_TOL 10.0, SCC1 to set TX3 - Absolute Power (Test Point1/2) Pass/Fail judgment for
SCC-1.

[Measurements]
3. Execute TESTPRM TX_PCTABS1 to set Test Parameter toTX3 - Absolute Power (Test Point1).
Execute SWP to measure Power Control Tolerance(Absolute Power).
Execute PCTPWR? PCC to read the Absolute Power (dBm) measurement result for PCC.
Execute PCTPWR? SCC1 to read the Absolute Power (dBm) measurement result for SCC-1.
Execute PCTPASS? PCC to check that the Absolute Power measurement Pass/Fail judgment for PCC is Pass.
Execute PCTPASS? SCC1 to check that the Absolute Power measurement Pass/Fail judgment for SCC-1 is
Pass.
9. Execute PCTPASS? to check that the Absolute Power measurement Pass/Fail judgment for all CCs is Pass.
10. Execute TESTPRM TX_PCTABS2 to set Test Parameter to TX3 - Absolute Power (Test Point2).
11. Execute steps 4 to 9.

© N Uk

NOTE:  The Pass/Fail judgment value for Expected Measured Power differs depending on the Carrier

Frequency f.
f<3.0GHz: <10.0 dBm (initial value)
3.0GHz < f<4.2 GHz: <10.4 dBm
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3.3.2.9. Power Control Relative power tolerance for CA (intra-band contiguous DL CA and UL CA)
(6.3.5A.2.1)

33291. MT8820C
This measurement item is not supported by MT8820C.
Refer to Chapter 1.2.

33292 MT8821C
This subsection describes an example of intra-band measurement.

[Pass/Fail evaluation limits value setting]

1.

Execute TP_PCTREL_RMP_TOL 1.7, PCC to set TX3 - Relative Power (Ramping Up/Down) Pass/Fail tolerance
of subframes before/after RB change for PCC.

2. Execute TP_PCTREL_RMP_TOL 1.7, SCC1 to set TX3 - Relative Power (Ramping Up/Down) Pass/Fail
tolerance of subframes before/after RB change for SCC-1.
3. Execute TP_PCTREL_RMP_CNG_TOL1 4.7, PCC to set TX3 - Relative Power (Ramping Up/Down) RB Change
Pass/Fail tolerance for PCC.
4, Execute TP_PCTREL_RMP_CNG_TOL1 4.7, SCC1 to set TX3 - Relative Power (Ramping Up/Down) RB Change
Pass/Fail tolerance for SCC-1.
5. Execute TP_PCTREL_RMP_CNG_TOL2 5.7, PCC to set TX3 - Relative Power (Ramping Up/Down) RB Change
Pass/Fail tolerance for PCC.
6. Execute TP_PCTREL_RMP_CNG_TOL2 5.7, SCC1 to set TX3 - Relative Power (Ramping Up/Down) RB Change
Pass/Fail tolerance for SCC-1.
7. Execute TP_PCTREL_RMP_CNG_TOL3 6.7, PCC to set TX3 - Relative Power (Ramping Up/Down/Down) RB
Change Pass/Fail tolerance for PCC.
8. Execute TP_PCTREL_RMP_CNG_TOL3 6.7, SCC1 to set TX3 - Relative Power (Ramping Up/Down/Down) RB
Change Pass/Fail tolerance for SCC-1.
9. Execute TP_PCTREL_RMP_E 6.7, PCC to set TX3 - Relative Power (Ramping Up/Down) tolerance of the
Exception points for PCC.
10. Execute TP_PCTREL_RMP_E 6.7, SCC1 to set TX3 - Relative Power (Ramping Up/Down) tolerance of the
Exception points for SCC-1.
11. Execute TP_PCTREL_ALT_TOL 6.7, PCC to set TX3 - Relative Power (Alternating) Pass/Fail tolerance for PCC.
12. Execute TP_PCTREL_ALT_TOL 6.7, SCC1 to set TX3 - Relative Power (Alternating) Pass/Fail tolerance for
SCC-1.
[Measurements]
1. Execute TESTPRM TX_PCTREL_UP_A to set Test Parameter toTX3 - Relative Power (Ramping Up A).
2.  Execute SWP to measure Power Control Tolerance (Relative Power).
3. Execute PCTPWR? PCC to read the Relative Power (dB) measurement result for PCC.
4. Execute PCTPWR2? PCC to read the Relative power (dB) measurement result at RB Change for PCC.
5.  Execute PCTPASS? PCC to check that the Relative Power measurement Pass/Fail judgment for PCC is Pass.
6. Execute PCTPWR? SCC1 to read the Relative Power (dB) measurement result for SCC-1.
7.  Execute PCTPWR2? SCC1 to read the Relative power (dB) measurement result at RB Change for SCC-1 .
8.  Execute PCTPASS? SCC1 to check that the Relative Power measurement Pass/Fail judgment for SCC-1 is
Pass.
9. Execute PCTPASS? to check that the Relative Power measurement Pass/Fail judgment for all CCs is Pass.
10. Execute TESTPRM TX_PCTREL_UP_B to set Test Parameter to TX3 - Relative Power (Ramping Up B).
11.  Execute steps 2to 9.
12.  Execute TESTPRM TX_PCTREL_UP_C to set Test Parameter to TX3 - Relative Power (Ramping Up C).
13.  Execute steps 2to 9.
14.  Execute TESTPRM TX_PCTREL_DOWN_A to set Test Parameter to TX3 - Relative Power (Ramping Down
A).
15. Execute steps 2to 9.
16.  Execute TESTPRM TX_PCTREL_DOWN_B to set Test Parameter toTX3 - Relative Power (Ramping Down B).
17.  Execute steps 2to 9.
18.  Execute TESTPRM TX_PCTREL_DOWN_C to set Test Parameter to TX3 - Relative Power (Ramping Down
Q).
19.  Execute steps 2 to 9.



20. Execute TESTPRM TX_PCTREL_ALT to set Test Parameter toTX3 - Relative Power (Alternating).
21.  Execute steps 2 to 9 except4 and 7.

NOTE 1: The tolerance of RB Change subframe is varied for transmission bandwidths confined within
FUL_IaW and FUL_Iow +4 MHz or FUL_high -4 MHz and FUL_high-
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3.3.2.10. Aggregate power control tolerance for CA (intra-band contiguous DL CA and UL CA)
(6.3.5A.3.1)

3.3.210.1. MT8820C
This measurement item is not supported by MT8820C.
Refer to Chapter 1.2.

332102 MT8821C
This subsection describes an example of intra-band measurement.

[Measurements]

1.

ok WwnN

~

10.
11.

Execute TESTPRM TX_PCTAGG_PUSCH to set Test Parameter to TX3 - Aggregate Power (PUSCH Sub-test).
Execute SWP to measure Power Control Tolerance (Aggregate Power).

Execute PCTPWR? PCC to read the Aggregate Power (dB) measurement result for PCC.

Execute PCTPASS? PCC to check that the Aggregate Power measurement Pass/Fail judgment for PCC is Pass.
Execute PCTPWR? SCC1 to read the Aggregate Power (dB) measurement result for SCC-1.

Execute PCTPASS? SCC1 to check that the Aggregate Power measurement Pass/Fail judgment for SCC-1 is
Pass.

Execute PCTPASS? to check that the Aggregate Power measurement Pass/Fail judgment for all CCs is Pass.
Execute TESTPRM TX_PCTAGG_PUCCH to set Test Parameter to TX3 - Aggregate Power (PUCCH Sub-
test).

Execute SWP to measure the Power Control Tolerance (Aggregate Power).

Execute PCTPWR? to read the Aggregate Power (dB) measurement result.

Execute PCTPASS? to check that the Aggregate Power measurement Pass/Fail judgment is Pass.



3.3.2.11. Frequency error for CA (intra-band contiguous DL CA and UL CA) (6.5.1A.1)

332.11.1. MT8820C
This measurement item is not supported by MT8820C.
Refer to Chapter 1.2.

33211.2 MT8821C
[Measurements]

NoupwnN-=

w0 ®

10.

11.

12.

Execute MOD_AVG 20 to set the average count of Modulation Analysis to 20 times.

Execute TESTPRM RX_SENS to set Test Parameter to RX - Ref. Sens./Freq. Error.

Execute TPUT_MEAS OFF to set Throughput Measurement to OFF.

Set UL RMC - Number of RB by according to TS36.521-1 Table 6.5.1A.1.4.1-1.

Execute SWP to measure the Modulation Analysis.

Execute WORST_CARRFERR? HZ,PCC to read the Carrier Frequency Error (Hz) measurement result for PCC.
Execute WORST_CARRFERR? PPM,PCC to read the Carrier Frequency Error (ppm) measurement result for
PCC.

Execute CARRFERRPASS? PCC to check that the Carrier Frequency Error Pass/Fail judgment for PCC is Pass.
Execute WORST_CARRFERR? HZ,SCC1 to read the Carrier Frequency Error (Hz) measurement result for SCC-
1.

Execute WORST_CARRFERR? PPM,SC1 to read the Carrier Frequency Error (ppm) measurement result for
SCC-1.

Execute CARRFERRPASS? SCC1 to check that the Carrier Frequency Error Pass/Fail judgment of SCC-1 is
Pass.

Execute CARRFERRPASS? to check that the Carrier Frequency Error Pass/Fail judgment for all CCs is Pass.
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3.3.2.12. Error Vector Magnitude (EVM) for CA (intra-band contiguous DL CA and UL CA) (6.5.2A.1-1)

332.12.1. MT8820C
This measurement item is not supported by MT8820C.
Refer to Chapter 1.2.

332122 MT8821C
This subsection describes UL measurement examples for intra-band measurement where (Modulation, RB) is

(QPSK, PartialRB), (QPSK, FullRB), (16QAM, PartialRB) or (16QAM, FullRB).

First example: PCC Ngg = 100, SCC Ngg =50, Ngg_aiioc = 12, Modulation = QPSK

PCC and SCC RB allocations (Lcrg@RBstart) are P_12@0 and S_0@0, respectively
Second example: PCC Ngg = 100, SCC Ngg = 50, Ngg aioc = 100, Modulation = QPSK,

PCC and SCC RB allocations (Lcrg@RBstart) are P_100@0 and S_0@0 respectively
Third example: PCC Ngg =50, SCC Ngg = 100, Ngg_aji0c = 12, Modulation = 16QAM

PCC and SCC RB allocations (Lcrg@RBstart) are P_12@0 and S_0@0, respectively
Fourth example: PCC Ngg = 100, SCC Ngg = 100, Ngg alioc = 100, Modulation = 16QAM

PCC and SCC RB allocations (Lcrg@RBstart) are P_100@0 and S_0@0, respectively

1.  Execute MOD_AVG 20 to set the average count of Modulation Analysis to 20 times.

For Intra-band measurement, the Carrier Leakage Frequency Parameter must be set properly set before the start
of the measurement sequence. For more information, see Annex B.2.
[Carrier Leakage Frequency Setting]

2. Execute IBEM_CLFR CFR to set Carrier Leakage Frequency to at Carrier Frequency Center.

[(QPSK, PartialRB) measurements]

3. Execute TESTPRM TX_MAXPWR_Q P to set Test Parameter to TX1 - Max. Power (QPSK/PartialRB).

4 Execute ULRMC_RB 12 to set Common Parameter - UL RMC - Number of RB to 12.

5. Execute ULRB_START 0 to set Common Parameter - UL RMC - Starting RB to 0.

6. Execute ULRMC_RB_SCC1 0 to set Common Parameter - SCC-1 - UL RMC - Number of RB to 0.

7 Execute ULRB_START_SCC1 0 to set Common Parameter - SCC-1 UL RMC - Starting RB to 0.

8.  Execute SWP to measure Modulation Analysis.

9. Execute EVM? AVG (or EVM? AVG,PCC) to read the EVM measurement result.
10. Execute EVMPASS? (or EVMPASS? PCC) to check that the EVM Pass/Fail judgment is Pass.
11.  Execute RSEVM? AVG (or RSEVM? AVG,PCC) to read the Reference Signal EVM measurement result.
12.  Execute RSEVMPASS? (or RSEVMPASS? PCC) to check that the Reference Signal EVM Pass/Fail judgment is Pass.
13.  Execute TESTPRM TX_M40DBM_Q P to set Test Parameter to TX1 - EVM/IBE/LEAK @ -40 dBm (QPSK/PartialRB).
14.  Execute steps 4 to 12.

[(QPSK, FullRB) measurements]

15. Execute TESTPRM TX_MAXPWR_Q_F to set Test Parameter toTX1 - Max. Power (QPSK/FullRB).

16. Execute ULRMC_RB_SCC1 0 to set Common Parameter - SCC-1 - UL RMC - Number of RB to 0.

17.  Execute ULRB_START_SCC1 0 to set Common Parameter - SCC-1 UL RMC - Starting RB to 0.

18.  Execute SWP to measure Modulation Analysis.

19. Execute EVM? AVG (or EVM? AVG,PCC) to read the EVM measurement result.

20. Execute EVMPASS? (or EVMPASS? PCC) to check that the EVM Pass/Fail judgment is Pass.

21.  Execute RSEVM? AVG (or RSEVM? AVG,PCC) to read the Reference Signal EVM measurement result.

22.  Execute RSEVMPASS? (or RSEVMPASS? PCC) to check that the Reference Signal EVM Pass/Fail judgment is Pass.

23. Execute TESTPRM TX_M40DBM_Q _F to set Test Parameter to TX1 - EVM/IBE/LEAK @ -40 dBm
(QPSK/FullRB).

24.  Execute steps 16 to 22.

[(16QAM, PartialRB) measurements]

25. Execute TESTPRM TX_MAXPWR_16_P to set Test Parameter toTX1 - Max. Power (16QAM/PartialRB).

26. Execute steps4to 12.

27.  Execute TESTPRM TX_M40DBM_16_P to set Test Parameter to TX1 - EVM/IBE/LEAK @ -40 dBm (16QAM/PartialRB).
28. Execute steps 4to 12.

[(16QAM, FullRB) measurements]

29. Execute TESTPRM TX_MAXPWR_16_F to set Test Parameter toTX1 - Max. Power (16QAM/FullRB).

30. Execute steps 16 to 22.

31. Execute TESTPRM TX_M40DBM_16_F to set Test Parameter to TX1 - EVM @ -40 dBm (16QAM/FullRB).



32. Execute steps 16 to 22.

NOTE 1: The input Level may vary depending on the Carrier Frequency f under TX1 - EVM/IBE/LEAK @ -
40dBm (16QAM/FullRB) condition.

f<3.0GHz :-36.8dBm + 3.2dB
3.0GHz < f<4.2GHz :-36.5dBm * 3.5dB
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3.3.2.13. Carrier leakage for CA (intra-band contiguous DL CA and UL CA) (6.5.2A.2-1)

33213.1. MT8820C
This measurement item is not supported by MT8820C.
Refer to Chapter 1.2.

332132 MT8821C
This subsection describes an example of intra-band measurement.
Example: PCC Ngg = 100, SCC Ngg =50, Ngg_aiioc = 12, Modulation = QPSK
PCC and SCC RB allocations (Lcrg@RBstart) are P_18@0 and S_0@0, respectively

For Intra-band measurement, Carrier Leakage Frequency Parameter must be set properly before the start of the
measurement sequence. For more information, see Annex B.2.

[Carrier Leakage Frequency Setting]

1. Execute IBEM_CLFR CFR to set Carrier Leakage Frequency to at Carrier Frequency Center.

[Measurements]
2. Execute MOD_AVG 20 to set the average count of Modulation Analysis to 20 times.
3.  Execute TESTPRM TX_ODBM to set Test Parameter to TX1 - IBE/LEAK @ 0 dBm.
4. Execute ULRMC_RB_PCC 18 to set Common Parameter - PCC - UL RMC - Number of RB to 18.
(For other Configuration ID setting, set UL RMC - Number of RB and Starting RB according to TS36.521-1
Table 6.5.2A.2.1.4.1-1.)
Execute ULRMC_RB_SCC1 0 to set Common Parameter - SCC-1 - UL RMC - Number of RB to 0.
Execute SWP to measure the Modulation Analysis.
Execute CARRLEAK? MAX (or CARRLEAK? MAX,PCC) to read the Carrier Leakage measurement result.
Execute CARRLEAKPASS? (or CARRLEAKPASS? PCC) to check that the Carrier Leakage Pass/Fail judgment is
Pass.
9. Execute TESTPRM TX_M30DBM to set Test Parameter to TX1 - IBE/LEAK @ -30 dBm.
10.  Execute steps 4 to 8.
11. Execute TESTPRM TX_M40DBM_Q _P to set Test Parameter toTX1 - EVM/IBE/LEAK @ -40 dBm
(QPSK/PartialRB).
12.  Execute steps 4 to 8.

NOTE 1: The input level varies depending on the Carrier Frequency f under the TX1-IBE/LEAK @ 0dBm
condition.

f<3.0GHz: 3.2dBm +3.2 dB
3.0 GHz < f<4.2 GHz: 3.5 dBm +3.5 dB

NOTE 2: The input level varies depending on the Carrier Frequency f under TX1-IBE/LEAK @ -30dBm
condition.

f<3.0GHz: -26.8 dBm +3.2 dB
3.0 GHz < f<4.2 GHz: -26.5 dBm * 3.5 dB

NOTE 3: The input level varies depending on the Carrier Frequency f under the TX1-EVM/IBE/LEAK @ -
40dBm condition.

f<3.0GHz: -36.8 dBm +3.2dB
3.0GHz < f < 4.2 GHz: -36.5 dBm +3.5dB
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3.3.2.14. In-band emissions for non allocated RB for CA (intra-band contiguous DL CA and UL CA)
(6.5.2A.3-1)

332.14.1. MT8820C
This measurement item is not supported by MT8820C.
Refer to Chapter 1.2.

332142 MT18821C
This subsection describes an example of intra-band measurement.
Example: PCC Ngg = 100, SCC Ngg = 50, Ngg_alioc = 12, Modulation = QPSK
PCC and SCC RB allocations (Lcrg@RBgart) are P_12@0 and S_0@0, respectively

For Intra-band measurement, the Carrier Leakage Frequency Parameter must be set properly set before the start
of measurement sequence. For more information, see Annex B.2.
[Carrier Leakage Frequency Setting]

1. Execute IBEM_CLFR CFR to set Carrier Leakage Frequency to at Carrier Frequency Center.

[Pass/Fail evaluation limits value setting]
2. Execute MOD_AVG 20 to set the average count of Modulation Analysis to 20 times.
3. Execute TP_INBANDE_GEN_A -29.2 (or TP_INBANDE_GEN_A -29.2, PCC) to set General Pass/Fail judgment of
TX1 - IBE/LEAK @ 0/-30/-40 dBm for PCC.
4. Execute TP_INBANDE_GEN_B -24.2 (or TP_INBANDE_GEN_B -24.2, PCC) to set General Pass/Fail judgment of
TX1 - IBE/LEAK @ 0/-30/-40 dBm for PCC.
5. Execute TP_INBANDE_GEN_C -2.2 (or TP_INBANDE_GEN_C -2.2, PCC) to set General Pass/Fail judgment of
TX1 - IBE/LEAK @ 0/-30/-40 dBm for PCC.
6. Execute TP_INBANDE_GEN_D -56.2 (or TP_INBANDE_GEN_D -56.2, PCC) to set General Pass/Fail judgment of
TX1 - IBE/LEAK @ 0/-30/-40 dBm for PCC.
7. Execute TP_INBANDE_IMG -24.2 (or TP_INBANDE_IMG -24.2, PCC) to set General Pass/Fail judgment of TX1
- IBE/LEAK @ 0/-30/-40 dBm for PCC.
8. Execute TP_INBANDE_LEAK 0DBM -24.2 (or TP_INBANDE_LEAK_ODBM -24.2, PCC) to set General Pass/Fail
judgment of TX1 - IBE/LEAK @ 0 dBm for PCC.
9. Execute TP_INBANDE_LEAK_M30DBM -19.2 (or TP_INBANDE_LEAK_M30DBM -19.2, PCC) to set General
Pass/Fail judgment of TX1 - IBE/LEAK @ -30 dBm for PCC.
10. Execute TP_INBANDE_LEAK_M40DBM -9.2 (or TP_INBANDE_LEAK_M40DBM -9.2, PCC) to set General
Pass/Fail judgment of TX1 - IBE/LEAK @ -40 dBm for PCC.
11.  Execute TP_INBANDE_GEN_A -29.2, SCC1 to set General Pass/Fail judgment of TX1 - IBE/LEAK @ 0/-30/-40
dBm for SCC-1.
12.  Execute TP_INBANDE_GEN_B -24.2, SCC1 to set General Pass/Fail judgment of TX1 - IBE/LEAK @ 0/-30/-40
dBm for SCC-1.
13.  Execute TP_INBANDE_GEN_C -2.2, SCC1 to set General Pass/Fail judgment of TX1 - IBE/LEAK @ 0/-30/-40
dBm for SCC-1.
14. Execute TP_INBANDE_GEN_D -57.0, SCC1 to set General Pass/Fail judgment of TX1 - IBE/LEAK @ 0/-30/-40
dBm for SCC-1.
15.  Execute TP_INBANDE_IMG -24.2, SCC1 to set General Pass/Fail judgment of TX1 - IBE/LEAK @ 0/-30/-40
dBm for SCC-1.
16. Execute TP_INBANDE_LEAK ODBM -24.2, SCC1 to set General Pass/Fail judgment of TX1 - IBE/LEAK @ 0
dBm for SCC-1.
17. Execute TP_INBANDE_LEAK_M30DBM -19.2, SCC1 to set General Pass/Fail judgment of TX1 - IBE/LEAK @ -
30 dBm for SCC-1.
18.  Execute TP_INBANDE_LEAK_M40DBM -9.2, SCC1 to set General Pass/Fail judgment of TX1 - IBE/LEAK @ -40
dBm for SCC-1.

[Measurements for test configuration of first example]

19. Execute TESTPRM TX_ODBM to set Test Parameter to TX1 - IBE/LEAK @ 0 dBm.

20. Execute ULRMC_RB 12 to set Common Parameter - UL RMC - Number of RB to 12.
(For other Configuration ID setting, set Common Parameter - UL RMC - Number of RB and Starting RB
according to TS36.521-1 Table 6.5.2A.3.1.4.1-1.)

21. Execute ULRMC_RB_SCC1 0 to set Common Parameter - SCC-1 - UL RMC - Number of RB to 0.

22.  Execute SWP to measure the Modulation Analysis.

23. Execute INBANDE_GEN? MAX (or INBANDE_GEN? MAX, PCC) to read the In-band Emissions (General)
measurement result of PCC (allocated component carrier).

24,  Execute INBANDE_IMG? MAX (or INBANDE_IMG? MAX, PCC) to read the In-band Emissions (IQ Image)
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25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

measurement result of PCC (allocated component carrier).

Execute INBANDE_LEAK? MAX (or INBANDE_LEAK? MAX, PCC) to read the In-band Emissions (Carrier
Leakage) measurement result of PCC (allocated component carrier).

Execute INBANDEPASS? (or INBANDEPASS? PCC) to check that the In-band Emissions Pass/Fail judgment of
PCC (allocated component carrier) is Pass.

Execute INBANDE_GEN? MAX, SCC1 to read the In-band Emissions (General) measurement result of SCC-1
(not allocated component carrier).

Execute INBANDE_IMG? MAX, SCC1 to read the In-band Emissions (IQ Image) measurement result of SCC-1
(not allocated component carrier).

Execute INBANDE_LEAK? MAX, SCC1 to read the In-band Emissions (Carrier Leakage) measurement result
of SCC-1 (not allocated component carrier).

Execute INBANDEPASS? SCC1 to check that the In-band Emissions Pass/Fail judgment of SCC-1 (not
allocated component carrier) is Pass.

Execute TESTPRM TX_M30DBM to set Test Parameter to TX1 - IBE/LEAK @ -30 dBm.

Execute steps 20 to 30.

Execute TESTPRM TX_M40DBM_Q_P to set Test Parameter to TX1 - EVM/IBE/LEAK @ -40 dBm
(QPSK/PartialRB).

Execute steps 20 to 30.



3.3.2.15. Occupied bandwidth for CA (intra-band contiguous DL CA and UL CA) (6.6.1A.1)

3.3215.1. MT8820C
This measurement item is not supported by MT8820C.
Refer to Chapter 1.2.

332152 MT8821C
This subsection describes an example of intra-band measurement.

[Measurements]

1.

vk wn

Execute OBW_AVG 20 to set the average count for Occupied Bandwidth to 20 times.

Execute TESTPRM TX_MAXPWR_Q _F to set Test Parameter to TX1 - Max. Power (QPSK/FullRB).

Execute SWP to measure the Occupied Bandwidth (OBW).
Execute OBW? to read the OBW measurement result.
Execute OBWPASS? to check that the OBW Pass/Fail judgment is Pass.
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3.3.2.16. Spectrum Emission Mask for CA (intra-band contiguous DL CA and UL CA) (6.6.2.1A.1)

33.216.1. MT8820C
This measurement item is not supported by MT8820C.
Refer to Chapter 1.2.

332162 MT8821C
This subsection describes examples of inter-band measurement.
First Example: BWchannel ca iS 39.8 MHz,

PCC Ngrg = 100, SCC Ngrg = 100, NRB_aIIoc =200, Modulation = QPSK,
PCC and SCC RB allocations (Lcrg@RBgart) are P_100@0 and S_100@0, respectively

Second Example:  BWchannel ca IS 39.8 MHz,

PCC Ngrg = 100, SCC Ngrg = 100, NRB_aIIoc =18, Modulation = QPSK,
PCC and SCC RB allocations (Lcrg@RBstart) are P_18@0 and S_0@0, respectively

Third Example: BWchannel ca IS 29.9 MHz,

PCC NRB =100, SCC NRB =50, NRB?aIIoc =150, Modulation = 16QAM,
PCC and SCC RB allocations (Lcrg@RBsta) are P_100@0 and S_50@0, respectively

Fourth Example:  BWchannel ca iS 29.9 MHz,

PCC Ngg = 100, SCC Ngg = 50, Ngg_alioc = 12, Modulation = 16QAM,
PCC and SCC RB allocations (Lcrg@RBsart) are P_12@0 and S_0@0, respectively

[Pass/Fail evaluation limits value setting for BWchannel_ca 39.8 MHz]

1.
2.

Execute SEM_AVG 20 to set the average count of Spectrum Emission Mask to 20 times.

Execute TP_SEM_CONTCC_1 -22.5 to set the Pass/Fail judgment for Spectrum Emission Mask Frequency
Range 0 - 1 MHz.

Execute TP_SEM_CONTCC _2 -8.5 to set the Pass/Fail judgment for Spectrum Emission Mask Frequency
Range 1 -5 MHz.

Execute TP_SEM_CONTCC _3 -11.5 to set the Pass/Fail judgment for Spectrum Emission Mask Frequency
Range 5 - 39.8 MHz.

Execute TP_SEM_CONTCC _4 -23.5 to set the Pass/Fail judgment for Spectrum Emission Mask Frequency
Range 39.8 - 44.8 MHz.

[(QPSK, FullRB) Measurements for BWchannel ca 39.8 MHZ]

6.
7.
8.

9.
10.
11.

Execute TESTPRM TX_MAXPWR_Q_F to set Test Parameter to TX1 - Max. Power (QPSK/FullRB).
Execute ULRMC_RB 100 to set Common Parameter - UL RMC - Number of RB to 100.

Execute ULRMC_RB_SCC1 100 to set Common Parameter - SCC-1 - UL RMC - Number of RB to 100.
(For other Configuration ID setting, Set Common Parameter - PCC/SCC-1 -- UL RMC-Number of RB and
Starting RB according to TS36.521-1 Table 6.6.2.1A.1.4.1-1.)

Execute SWP to measure Spectrum Emission Mask.

Execute TTL_WORST_SEM_LV? to check the spectrum worst value level.

Execute SEMPASS? to check that the SEM Pass/Fail judgment is Pass.

[(QPSK, PartialRB) Measurements for BWchannel ca 39.8 MHz]

12.
13.
14.
15.

16.

Execute TESTPRM TX_MAXPWR_Q _P to set Test Parameter to TX1 - Max. Power (QPSK/PartialRB).
Execute ULRMC_RB 18 to set Common Parameter - UL RMC - Number of RB to 18.

Execute ULRB_START 0 to set Common Parameter - UL RMC - Starting RB to 0.

Execute ULRMC_RB_SCC1 0 to set Common Parameter - SCC-1 - UL RMC - Number of RB to 0.

(For other Configuration ID setting, Set Common Parameter - PCC/SCC-1 - UL RMC-Number of RB and
Starting RB according to TS36.521-1 Table 6.6.2.1A.1.4.1-1.)

Execute steps 9to 11.

[Pass/Fail evaluation limits value setting for BWchannel_ca 29.9 MHz]

1.
2.

Execute SEM_AVG 20 to set the average count of Spectrum Emission Mask to 20 times.

Execute TP_SEM_CONTCC_1 -21.0 to set the Pass/Fail judgment for Spectrum Emission Mask Frequency
Range 0 - 1 MHz.

Execute TP_SEM_CONTCC _2 -8.5 to set the Pass/Fail judgment for Spectrum Emission Mask Frequency
Range 1 -5 MHz.

Execute TP_SEM_CONTCC _3 -11.5 to set the Pass/Fail judgment for Spectrum Emission Mask Frequency
Range 5 - 24.95 MHz.



5.

Execute TP_SEM_CONTCC _4 -23.5 to set the Pass/Fail judgment for Spectrum Emission Mask Frequency
Range 24.95 - 34.9 MHz.

[(16QAM, FullRB) Measurements for BWchannel ca 29.9 MHZ]

6.
7.
8.

Execute TESTPRM TX_MAXPWR_16_F to set Test Parameter to TX1 - Max. Power (16QAM/FullRB).
Execute ULRMC_RB 100 to set Common Parameter - UL RMC - Number of RB to 100.

Execute ULRMC_RB_SCC1 100 to set Common Parameter - SCC-1 - UL RMC - Number of RB to 100.
(For other Configuration ID setting, Set Common Parameter - PCC/SCC-1 - UL RMC-Number of RB and
Starting RB according to TS36.521-1 Table 6.6.2.1A.1.4.1-1.)

Execute steps 9to 11.

[(16QAM, PartialRB) Measurements for BWchannel ca 29.9MHZz]

1.
2.
3.

Execute TESTPRM TX_MAXPWR_16_P to set Test Parameter to TX1 - Max. Power (16QAM/PartialRB).
Execute ULRMC_RB 12 to set Common Parameter - UL RMC - Number of RB to 12.

Execute ULRMC_RB_SCC1 0 to set Common Parameter - SCC-1 - UL RMC - Number of RB to 0.

(For other Configuration ID setting, set Common Parameter - PCC/SCC-1 UL RMC-Number of RB and Starting
RB according to TS36.521-1 Table 6.6.2.1A.1.4.1-1.)

Execute steps 9to 11.

3.3.2.17. Additional Spectrum Emission Mask for CA (intra-band contiguous DL CA and UL CA)
(6.6.2.2A.1)
Refer to Chapter 3.3.2.3.
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3.3.2.18. Adjacent Channel Leakage power Ratio for CA (intra-band contiguous DL CA and UL CA)
(6.6.2.3A.1)

3.3.218.1. MT8820C
This measurement item is not supported by MT8820C.
Refer to Chapter 1.2.

332182 MT8821C
This subsection describes an example of intra-band measurement.

[Measurements]

1. Execute ACLR_AVG 20 to set the average count for Adjacent Channel Leakage Ratio to 20 times.
Execute TESTPRM TX_MAXPWR_Q_F to set Test Parameter to TX1 - Max. Power (QPSK/FullRB).
Execute SWP to measure the Adjacent Channel Power.

Execute TTL_MODPWR? to read the ACLR measurement result.
Execute MODPWRPASS? to check that the ACLR Pass/Fail judgment is Pass.

vk wn
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3.4. RX Measurements for CA

The following test procedures are different between the MT8820C and MT8821C.
This chapter explains each test procedure for the MT8820C and MT8821C.

3.4.1. Reference sensitivity level for CA (intra-band contiguous DL CA and UL CA) (7.3A.1)
3.4.1.1. MT8820C

1. [PCC/SCC] Execute TESTPRM RX_SENS to set Test Parameter to RX - Ref. Sens./Freq. Error.
2. [PCC] Execute ULRB_START 0 to set UL RMC - Starting RB to 0.
3. [PCC] Execute DLIMCS1_SCC1 5 to set Call Processing Parameter - Carrier aggregation SCC-1 - DL RMC -
MCS Index 1 to 5.
4. [PCC] Execute DLIMCS2_SCC1 -1 to set Call Processing Parameter - Carrier aggregation SCC-1 - DL RMC -
MCS Index 2 to N/A.
5. [PCC] Execute DLIMCS3_SCC1 5 to set Call Processing Parameter - Carrier aggregation SCC-1 - DL RMC -
MCS Index 3 to 5.
<When TDD CA>
6. [PCC] Execute DLIMCS4_SCC1 5 to set Call Processing Parameter - Carrier aggregation SCC-1 - DL RMC -
MCS Index 4 to 5.
[PCC] Execute TPUT SAMPLE 10000 to set the Throughput measurement sample count to 10000.
[PCC] Execute TPUT_EARLY ON to set Early Decision to On.
[PCC] Execute TPUT_EARLY_TARCC PCC_SCC to set Target CC to PCC+SCC.
[PCC] Execute SWP to measure the Throughput.
[PCC] Execute TPUTPASS? to check that the Throughput measurement Pass/Fail judgment is Pass.

—_—
SO w®N

NOTE: Since Carrier aggregation SCC-1 - DL RMC - MCS Index 1 to 4 depends on the Channel Bandwidth,

set the value in TS36.521-1 Table A.3.2-1 or A.3.2-2.

3.4.1.2. MT8821C

Execute TESTPRM RX_SENS to set Test Parameter to RX - Ref. Sens./Freq. Error.

Execute MOD_MEAS OFF to set Modulation Analysis Measurement to OFF.

Execute ULRB_START 0 to set Common Parameter - UL RMC - Starting RB to 0.

Execute TPUT SAMPLE 10000 to set Rx Measurement Parameter - Throughput - Number of Sample to
10000.

Execute TPUT_EARLY ON to set Rx Measurement Parameter - Throughput - Early Decision to On.

AN =

o w

Target CC to PCC+SCC.
7.  Execute SWP to measure the Throughput.
Execute TPUT? PER to read the Throughput measurement result (%)
9. Execute TPUTPASS? to check that the Throughput measurement Pass/Fail judgment is Pass.

®

NOTE: Since PCC/SCC1 UL RMC - Number of RB depends on the Operation Band, set the value in
7536.521-1 Table 7.3A.1.4.1-1 and 7.3A.1.3-1.

3.4.2. Reference sensitivity level for CA (intra-band contiguous DL CA without UL CA)
(7.3A.2)

Refer to Chapter 3.4.1.

NOTE: Since PCC/SCC1 UL RMC - Number of RB depends on the Operation Band, set the value in
7536.521-1 Table 7.3A.2.4.1-1.

Execute TPUT_EARLY_TARCC PCC_SCC to set Rx Measurement Parameter - Throughput - Early Decision -
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3.4.3. Reference sensitivity level for CA (inter-band DL CA without UL CA) (7.3A.3)

This measurement can be performed using the same procedure as in Chapter 3.4.1 by substituting the following
steps.

10. Execute DLCHAN 6075,300 to set Common Parameter - UL and DL Channel for PCC to 24075 and 6075,
and switch PCC and SCC Channel.
(This example is for Band1 and 19.)

11.  Execute steps 1to 7.

NOTE 1: Since PCC/SCC1 UL RMC - Number of RB depends on the Operation Band, set the value in
7536.521-1 Table 7.3A.2.4.1-1.

NOTE 2: When the test case is 7.3A.3, perform step 6 to locate UL RMC - Number of RB as close as
possible to the DL as described in TS36.521-1 Table 7.3A.3.5-2 NOTE 4.

NOTE 3: When the test case is 7.3A.3, perform step 6 to locate UL RMC - Number of RB as close as
possible to the SCC DL as described in TS36.521-1 Table 7.3A.3.5-2 NOTE 1. When Band
Combination is 4A-17A, execute the following as described in TS36.521-1 Table 7.3A.3.5-2 NOTE

eFor Channel Bandwidth 5 MHz: ULRB_START 9
eFor Channel Bandwidth 10 MHz: ULRB_START 17

3.4.4. Reference sensitivity level for CA (intra-band non-contiguous DL CA without UL CA)
(7.3A.4)

Refer to chapter 3.4.1.

NOTE 1: Since PCC/SCC1 UL RMC - Number of RB depends on the Operation Band, set the value in
7536.521-1 Table 7.3A.4.4.1-1.

NOTE 2: When the test case is 7.3A.4, perform step 6 to locate UL RMC - Number of RB as close as
possible to the DL as described in TS36.521-1 Table 7.3A.4.5-2 NOTE 4.



3.4.5. Maximum input level for CA (intra-band contiguous DL CA and UL CA) (7.4A.1)
This chapter describes a measurement example for intra-band measurement.
Example: PCC Ngg = 100, SCC Ngg = 50, Ngg_aiioc = 50,

PCC and SCC DL allocations (Lcrg@RBstart) are P_100@0 and S_50@0, respectively.
PCC and SCC UL allocations (Lcrg@RBstart) are P_50@0 and S_0@0, respectively.

3.4.5.1. MT8820C

1.
2.
3.

10.
11.
12.

[PCC/SCC] Execute TESTPRM RX_MAX to set Test Parameter to RX - Max. Input Level.

[SCC-1] Execute ULRMC_RB 0 to set Common Parameter - UL RMC - Number of RB to 0.

[SCC-1] Execute OLVL_SCC1 -28.7 to set Common Parameter - Output Level(Total) to -28.7 dBm (-25.7+

1 OLog(NRB,C/NRBIargestBW))~

[PCC] Execute DLIMCS1_SCC1 27 to set Call Processing Parameter - Carrier aggregation SCC-1 - DL RMC -
MCS Index 1 to 27.

[PCC] Execute DLIMCS2_SCC1 -1 to set Call Processing Parameter - Carrier aggregation SCC-1- DL RMC -
MCS Index 2 to N/A.

[PCC] Execute DLIMCS3_SCC1 26 to set Call Processing Parameter - Carrier aggregation SCC-1 - DL RMC -
MCS Index 3 to 26.

[PCC] Execute TPUT_SAMPLE 10000 to set Rx Measurement Parameter - Throughput - Number of
Sample to 10000.

[PCC] Execute TPUT_EARLY ON to set Rx Measurement Parameter - Throughput - Early Decision to On.
[PCC] Execute TPUT_EARLY_TARCC PCC_SCC to set Rx Measurement Parameter - Throughput - Early
Decision - Target CC to PCC+SCC.

[PCC] Execute SWP to measure the Throughput.

[PCC] Execute TPUT? PER to read the Throughput measurement result (%).

[PCC] Execute TPUTPASS? to check that the Throughput measurement Pass/Fail judgment is Pass.

NOTE: Since Carrier aggregation SCC-1 - DL RMC - MCS Index 1 to 4 depends on the Channel Bandwidth,

set the value in TS36.521-1 Table A.3.2-3 or A.3.2-4.

3.4.5.2. MT8821C

1.
2.
3.

v

®© N

Execute TESTPRM RX_MAX to set Test Parameter to RX - Max. Input Level.

Execute ULRMC_RB_SCC1 0 to set Common Parameter - SCC-1 - UL RMC - Number of RB to 0.

Execute OLVL_SCC1 -28.7 to set Common Parameter - SCC-1 - Output Level(Total) to -28.7 dBm (-25.7+
1 OLOg(NRB,c/N RBIargestBW))-

Execute TPUT_SAMPLE 10000 to set Rx Measurement Parameter - Throughput - Number of Sample to
10000.

Execute TPUT_EARLY ON to set Rx Measurement Parameter - Throughput - Early Decision to On.
Execute TPUT_EARLY_TARCC PCC_SCC to set Rx Measurement Parameter - Throughput - Early Decision -
Target CC to PCC+SCC.

Execute SWP to measure the Throughput.

Execute TPUT? PER to read the Throughput measurement result (%).

Execute TPUTPASS? to check that the Throughput measurement Pass/Fail judgment is Pass.

NOTE 1: Since UL RMC - Number of RB/Starting RB depends on the CA Configuration, set the Number of
RB/Starting RB value foreach CC according to 7536.521-1 Table 7.4A.1.4.1-1 and Table 7.3A.1.3-
1.

NOTE 2: The output power for each CC depends on Transmission Bandwidth and the Carrier Frequency f
as described in T536.521-1.

Power in largest transmission bandwidth CC
f<3.0GHz: -25.7 dBm
3.0 GHz<f<4.2 GHz: -26.0 dBm
Power in each other CC
f<3.0GHz: -25.7 + 10Log(Ngg,/Nrsiargestsw) dBmM
3.0 GHz < f < 4.2 GHz: -26.0 + 10L0g(Ng o/Ngsiargestsw) dBm
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3.4.6. Maximum input level for CA (intra-band contiguous DL CA without UL CA) (7.4A.2)
Refer to Chapter 3.4.5 except for step 2.

NOTE 1: Since UL RMC - Number of RB/Starting RB depends on the CA Configuration, set the Number of
RB/Starting RB value for each CC according to TS36.521-1 Table 7.4A.2.4.1-1 and Table
7.3A.1.3-1.

NOTE 2: The output power for each CC depends on the Transmission Bandwidth and the Carrier
Frequency f as described in TS36.521-1.

Power in largest transmission bandwidth CC
f<3.0GHz: -25.7 dBm
3.0 GHz < f<4.2 GHz: -26.0 dBm
Power in each other CC
fS 3.0 GHz: -25.7 + 10Log(NRB,c/NRBIurgestBW) dBm
3.0 GHz <f$ 4.2 GHz: -26.0 + 10Log(NRB,c/NRBIurgestBW) dBm

3.4.7. Maximum input level for CA (inter-band DL CA without UL CA) (7.4A.3)

This chapter describes the measurement examples for intra-band measurement.
Example: PCC DL Channel =300 (Band1), SCC DL Channel is 6075

PCC NRB = 100, SCC NRB = 50, NRB_aIIoc = 50,
PCC and SCC DL allocations (Lcrg@RBgart) are P_100@0 and S_50@0, respectively.
PCC and SCC UL allocations (Lcrg@RBs,t) are P_100@0 and S_0@0, respectively.

This measurement can be performed using the same procedure as in Chapter 3.4.6, by substituting the following

steps.

1.
2.
3.

Execute TESTPRM RX_MAX to set Test Parameter to RX - Max. Input Level.

Execute ULRMC_RB 50 to set Common Parameter - UL RMC - Number of RB to 50.

Execute TPUT_SAMPLE 10000 to set Rx Measurement Parameter - Throughput - Number of Sample to
10000.

Execute TPUT_EARLY ON to set Rx Measurement Parameter - Throughput - Early Decision to On.
Execute TPUT_EARLY_TARCC SCC to set Rx Measurement Parameter - Throughput - Early Decision -
Target CC to SCC.

Execute SWP to measure the Throughput.

Execute TPUTPASS? to check that the Throughput measurement Pass/Fail judgment is Pass.

Execute DLCHAN 6075,300 to set UL and DL Channel for PCC to 24075 and 6075, and switch the PCC and
SCC Channel.

Execute steps 6 to 7.

3.4.8. Maximum input level for CA (intra-band non-contiguous DL CA without UL CA)
(7.4A.4)

This measurement can be performed using the same procedure as in Chapter 3.4.6, by substituting the following

steps.
10.

11.
12.
13.
14.

15.

Execute TPUT_EARLY_TARCC SCC to set Rx Measurement Parameter - Throughput - Early Decision -
Target CC to SCC.

Execute SWP to measure the Throughput.

Execute TPUT? PER to read the Throughput measurement result (%).

Execute TPUTPASS? to check that the Throughput measurement Pass/Fail judgment is Pass.

Execute DLCHAN 0,300 to set UL and DL Channel for PCC to 18000 and 0, and switch the PCC and SCC
Channel.

Execute steps 11 to 13.



3.5. RX Measurements for 3DL CA

3.5.1. Throughput Measurement Example
3.5.1.1. MT8820C

Synchronize the frame timing between 3 cells (2.3.2)

Perform Initial Condition setting. (>2.3.3)

Perform UE Location registration. (22.3.4)

Connect to Test Mode.(=>2.3.5)

[PCC] Execute TPUT_MEAS ON to set Throughput Measurement to On.

[PCC] Execute SWP to measure the power.

[PCC] Execute TPUT? PCC to confirm the PCC Throughput measurement result.
[PCC] Execute TPUT? SCC1 to confirm the SCC1 Throughput measurement result.
[PCC] Execute TPUT? SCC2 to confirm the SCC2 Throughput measurement result.
[PCC] Execute TPUT_BLERCNTNACK? PCC to confirm the PCC Error Count (NACK).
[PCC] Execute TPUT_BLERCNTNACK? SCC1 to confirm the SCC1 Error Count (NACK).
[PCC] Execute TPUT_BLERCNTNACK? SCC2 to confirm the SCC2 Error Count (NACK).
[PCC] Execute TPUT_BLERCNTDTX? PCC to confirm the PCC Error Count (DTX).
[PCC] Execute TPUT_BLERCNTDTX? SCC1 to confirm the SCC1 Error Count (DTX).
[PCC] Execute TPUT_BLERCNTDTX? SCC2 to confirm the SCC2 Error Count (DTX).
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Figure 3.5.1-1 Example of FDD DL CA 3CCs Throughput Measurement Result (MT8820C)

3.5.1.2. MT8821C

1.
2.
3.

Perform Initial Condition setting. (>2.3.3)
Perform UE Location registration. (22.3.4)
Connect to Test Mode.(=2.3.5)
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Execute TPUT_MEAS ON to set Throughput Measurement to On.

Execute SWP to measure the power.

Execute TPUT? PCC to confirm the PCC Throughput measurement result.
Execute TPUT? SCC1 to confirm the SCC1 Throughput measurement result.
Execute TPUT? SCC2 to confirm the SCC2 Throughput measurement result.

9. Execute TPUT_BLERCNTNACK? PCC to confirm the PCC Error Count (NACK).
10. Execute TPUT_BLERCNTNACK? SCC1 to confirm the SCC1 Error Count (NACK).
11. Execute TPUT_BLERCNTNACK? SCC2 to confirm the SCC2 Error Count (NACK).
12. Execute TPUT_BLERCNTDTX? PCC to confirm the PCC Error Count (DTX).

13. Execute TPUT_BLERCNTDTX? SCC1 to confirm the SCC1 Error Count (DTX).
14. Execute TPUT_BLERCNTDTX? SCC2 to confirm the SCC2 Error Count (DTX).
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Figure 3.5.1-2 Example of FDD DL CA 3CCs Throughput Measurement Result (MT8821C)
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3.6. RX Measurements for 4DL CA
This feature is supported only by the MT8821C.

3.6.1. Throughput Measurement Example
1. Perform Initial Condition setting. (->2.4.2)
Perform UE Location registration. (©2.4.3)
Connect to Test Mode.(=2.4.4)
Execute TPUT_MEAS ON to set Throughput Measurement to On.
Execute SWP to measure the power.
Execute TPUT? PCC to confirm the PCC Throughput measurement result.
Execute TPUT? SCC1 to confirm the SCC1 Throughput measurement result.
Execute TPUT? SCC2 to confirm the SCC2 Throughput measurement result.

9. Execute TPUT? SCC3 to confirm the SCC3 Throughput measurement result.
10. Execute TPUT_BLERCNTNACK? PCC to confirm the PCC Error Count (NACK).
11. Execute TPUT_BLERCNTNACK? SCC1 to confirm the SCC1 Error Count (NACK).
12. Execute TPUT_BLERCNTNACK? SCC2 to confirm the SCC2 Error Count (NACK).
13. Execute TPUT_BLERCNTNACK? SCC3 to confirm the SCC3 Error Count (NACK).
14. Execute TPUT_BLERCNTDTX? PCC to confirm the PCC Error Count (DTX).

15. Execute TPUT_BLERCNTDTX? SCC1 to confirm the SCC1 Error Count (DTX).
16. Execute TPUT_BLERCNTDTX? SCC2 to confirm the SCC2 Error Count (DTX).
17. Execute TPUT_BLERCNTDTX? SCC3 to confirm the SCC3 Error Count (DTX).
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Figure 3.6.1-1 Example of FDD DL CA 4CCs Throughput Measurement Result (MT8821C)
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3.7. RX Measurements for MT8821C UL CA 2CCs

The MT8821C can measure the UL uplink throughput for the Total, PCC, and SCC-1 for UL CA,and display the
measurement results on Phonel.

3.7.1. Restrictions

There are some restrictions as follows when SCC UL Throughput Measurement is enabled.
® Phone 2 cannot be used.

® SCC-1 UL Throughput and TX cannot be measured simultaneously.
»  Set all measurement items except throughput to OFF.

3.7.2. Required options

option name units remarks
MT8821C-008 LTE Measurement Hardware 2 for SCC UL Throughput Measurement
MT8821C-012 Parallel Phone Measurement Hardware 1 for SCC UL Throughput Measurement
MT8821C-025 2" RF for Phonel 1 for DL 2CA/ UL 2CA
MT8821C-026 3 RF for Phonel 1 for DL 3CA/ UL 2CA
MT8821C-027 4™ RF for Phonel for DL 4CA/ UL 2CA
MT8821C-028 2" RF for Phone2 1 for DL 2CA MIMO / UL 2CA
MT8821C-029 3 RF for Phone2 1 for DL 3CA MIMO / UL 2CA
MT8821C-030 4" RF for Phone2 for DL 4CA MIMO / UL 2CA
MX88211xC LTE FDD or TDD Measurement Software 1
MX88211xC-021 | LTE-Advanced FDD or TDD DL CA 1 for DL 2CA

Measurement Software
MX88211xC-022 | LTE-Advanced FDD or TDD UL CA 1 for UL 2CA

Measurement Software
MX88211xC-031 | LTE-Advanced FDD or TDD DL 3CA 1 for DL 3CA

Measurement Software
MX88211xC-041 | LTE-Advanced FDD or TDD DL 4CA 1 for DL 4CA

Measurement Software




3.7.3. Connection Diagram

MT8821C

Divider

oHE LY @ -0

RX(p/s)

DUT

TRX(p/s)

N

|

MT8821C

\ 4

RX(p/s)

DUT

TRX(p/s)

oHE LY @ -0

N

|

\ 4

Figure 3.7.3-2 Connection Diagram of SCC UL Throughput (DL MIMO)

NOTE :
Input the PCC and SCC— 1 uplink signal to both of Phone1 and 2.

For DL MIMO, connect the input and output of Phone2 to different terminals.

3.7.4. UL Throughput Measurement
This chapter describes the procedure for this method.

Example: FDD DL 3CA MIMO / UL 2CA

3.7.4.1. Parameter settings

No. Procedure Remote Command
1. Load LTE software at Phonel and 2. STDLOAD2 LTE
2. Perform Preset Enter Sync at Phone 1. PRESET SYNC

Refer to 3.1 Preset Enter Sync (v30.10).

3. Set to Main2 at Phone2 DL terminal so MT8821C receives SCC-1 uplink signal
by Mainl.

DLTPSEL P2 2

4. Set the following parameters.
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Parameters PCC SCC- SCC- Remote Command

1 2
Common General Call Processing On CALLPROC ON
Frequency Frame Structure FDD FDD FDD FRAMETYPE FDD
FRAMETYPE SCCl FDD
FRAMETYPE SCC2 FDD
Operation Band 1 3 5 BAND 1
BAND SCC2 3
BAND SCC3 5
UL Channel 18300 19575 20525 | ULCHAN 18300,19575,20525
DL Channel 300 1575 2525 DLCHAN 300,1575,2525
Channel Bandwidth 20MHz 10MHz 10MHz | BANDWIDTH 20MHZ, 10MHZ, 20MHz
Level External Loss "™ on EXTLOSSW ON
Main UL 5dB N°TE2 ULEXTLOSS 5
Main UL (Phone2) 5dB N°TE2 ULEXTLOSS P2 5
Main DL 5dB NOTE2 DLEXTLOSS 5
Main DL (Phone2, 2™ 5dB N DLEXTLOSS P2 5
Antenna)
Signal Channel Coding RMC (DL/UL CA) CHCODING RMC DLUL CA PCC
Antenna Configuration 2x2 MIMO (Open Loop) ANTCONFIG OPEN LOOP
Call Carrier Number of DL SCC 2 DLSCC 2
Processing Aggregation
RX Throughput SCC UL Throughput On UL _TPUT SCC_MEAS ON
Measurement Measurement "
Fundamental Measurement Power Measurement Off PWR MEAS OFF
Measurement Item Power Template Off PWRTEMP MEAS OFF
Occupied Bandwidth Off OBW_MEAS OFF
Spectrum Emission Mask Off SEM MEAS OFF
Adjacent Channel Power Off ACLR MEAS OFF
Modulation Analysis Off MOD MEAS OFF
Throughput On TPUT MEAS ON
CQl Off CQI MEAS OFF
NOTE 1:

When External Loss is set to Common, set to Common External Loss — Phone2.

NOTE 2 :
Set to the appropriate value for test environment.

NOTE 3:
Set SCC UL Throughput Measurement later than Channel Coding.When SCC UL Throughput
Measurement is set,the Frame timing for Phone1 synchronizes automatically with Phone2.
(When PRESET SYNC is executed, it is already synchronized with the Phone1 and 2 Frame timing.)




3.7.4.2. Call Connection

No. Call Connection Procedure Remote Command
1. | Turn on UE power. -
2. Wait until position registration is completed. CALLSTAT? (= 2)
Call Processing Status = Idle (Regist)
3. | Connect in Test Mode. CALLSA
> Call Start
4. Confirm call connected. CALLSTAT? (= 6)

Call Processing Status = Connected

3.7.4.3. Measurement

No. Call Connection Procedure Remote Command
1. Perform measurement. SNGLS

> Single SWP

> Continuous
2. Wait until measurement completed. SWP? (= 0)

Measurement Status = End
3. Open throughput result screen. RLSTAREA

Measurement tab > Numeric > Throughput MEASTAB, FMEAS, NUM, TPUT
4. Confirm uplink error free throughput. UL TPUT?

UL_TPUT? PCC
UL _TPUT? ScCl
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3.8. Test Parameters Supporting 3GPP Test Items

Table 3.8-1 to Table 3.8-5 show the relationship between 3GPP TS36.521-1 defined test items and test parameters.
Set test parameters matching each test item to test.
No. in Table 3.8-1 to Table 3.8-5 corresponds to No. in Table 3.9-1 to Table 3.9-6.

Table 3.8-1: 3GPP Test Items and Test Parameters (1/5)

3GPP Test Item No. Test Parameter

. 4  TX1 - Max. Power (QPSK/1RB)
6.2.2 UE Maximum Output Power

5 | TX1 - Max. Power (QPSK/PartialRB)

4 | TX1 - Max. Power (QPSK/1RB
6.2.2_1 Maximum Output Power for HPUE Q )

5 | TX1 - Max. Power (QPSK/PartialRB)
6.2.2A.1 UE Maximum Output Power for CA 4 | TX1 - Max. Power (QPSK/1RB)
(intra-band contiguous DL CA and UL CA) 5  TX1 - Max. Power (QPSK/PartialRB)

6 | TX1 - Max. Power (QPSK/FullRB)
6.2.3 Maximum Power Reduction (MPR) 7  TX1 - Max. Power (16QAM/PartialRB)

8 TX1 - Max. Power (16QAM/FullRB)

6 | TX1 - Max. Power (QPSK/FullRB)
6.2.3_1 Maximum Power Reduction (MPR) for HPUE 7 | TX1 - Max. Power (16QAM/PartialRB)

8 | TX1 - Max. Power (16 QAM/FullRB)

6 TX1 - Max. Power (QPSK/FullRB)
6.2.3A.1 Maximum Power Reduction (MPR) for CA 7 | TX1 - Max. P 160AM/PartialRB
(intra-band contiguous DL CA and UL CA) - Max. Power (16Q artialRB)

8 | TX1 - Max. Power (16 QAM/FullRB)
6.2.4 Additional Maximum Power Reduction (A-MPR) 6 | TX1 - Max. Power (QPSK/FullRB)
6.2.4_1 Additional Maximum Power Reduction

6 | TX1 - Max. Power (QPSK/FullRB)

(A-MPR) for HPUE

6.2.4A.1 Additional Maximum Power Reduction (A-MPR)

for CA (intra-band contiguous DL CA and UL CA) 6 | TX1 - Max. Power (QPSK/FulIRB)

17 | TX2 - Configured Power (Test Point 1

6.2.5 Configured UE Transmitted Output Power 18 | TX2 - Configured Power (Test Point 2

19 | TX2 - Configured Power (Test Point 3

17 | TX2 - Configured Power (Test Point 1

6.2.5_1 Configured UE Transmitted Output Power for

HPUE
19 | TX2 - Configured Power (Test Point 3

17 | TX2 - Configured Power (Test Point 1

6.2.5A.1 Configured UE Transmitted Output Power for CA

(intra-band contiguous DL CA and UL CA) 18 | TX2 - Configured Power (Test Point 2

( )
( )
( )
( )
18 | TX2 - Configured Power (Test Point 2)
( )
( )
( )
( )

19 | TX2 - Configured Power (Test Point 3

6.3.2 Minimum Output Power 9  TX1 - Min. Power

6.3.2A.1 Minimum Output Power for CA
(intra-band contiguous DL CA and UL CA)

9  TX1 - Min. Power

6.3.4.1 General ON/OFF time mask 16 = TX2 - General Time Mask

6.3.4A.1.1 General ON/OFF Time Mask for CA
(intra-band contiguous DL CA and UL CA)

16  TX2 - General Time Mask

6.3.4.2.1 PRACH time mask 1 | Idle/Call - PRACH Time Mask

6.3.4.2.2 SRS time mask 43 | TX3 - SRS Time Mask




Table 3.8-2: 3GPP Test Items and Test Parameters (2/5)

3GPP Test Item

No.

Test Parameter

6.3.5.1 Power Control Absolute power tolerance

24

TX3 - Absolute Power (Test Point1)

25

TX3 - Absolute Power (Test Point2)

6.3.5_1.1 Power Control Absolute power tolerance for
HPUE

24

TX3 - Absolute Power (Test Point1)

25

TX3 - Absolute Power (Test Point2)

6.3.5A.1.1 Power Control Absolute power tolerance
for CA (intra-band contiguous DL CA and UL CA)

24

TX3 - Absolute Power (Test Point1)

25

TX3 - Absolute Power (Test Point2)

6.3.5.2 Power Control Relative power tolerance

32

TX3 - Relative Power (Ramping Up A)

33

TX3 - Relative Power (Ramping Up B)

34

TX3 - Relative Power (Ramping Up C)

35

TX3 - Relative Power (Ramping Down A)

36

TX3 - Relative Power (Ramping Down B)

37

TX3 - Relative Power (Ramping Down C)

38

TX3 - Relative Power (Alternating)

6.3.5_1.2 Power Control Relative Power Tolerance for
HPUE

32

TX3 - Relative Power (Ramping Up A)

33

TX3 - Relative Power (Ramping Up B)

34

TX3 - Relative Power (Ramping Up Q)

35

TX3 - Relative Power (Ramping Down A)

36

TX3 - Relative Power (Ramping Down B)

37

TX3 - Relative Power (Ramping Down C)

38

TX3 - Relative Power (Alternating)

6.3.5A.2.1 Power Control Relative Power Tolerance for
CA (intra-band contiguous DL CA and UL CA)

32

TX3 - Relative Power (Ramping Up A)

33

TX3 - Relative Power (Ramping Up B)

34

TX3 - Relative Power (Ramping Up C)

35

TX3 - Relative Power (Ramping Down A)

36

TX3 - Relative Power (Ramping Down B)

37

TX3 - Relative Power (Ramping Down C)

38

TX3 - Relative Power (Alternating)

6.3.5.3 Aggregate power control tolerance

39

TX3 - Aggregate Power (PUSCH Sub-test)

40

TX3 - Aggregate Power (PUCCH Sub-test)

6.3.5_1.3 Aggregate power control tolerance for
HPUE

39

TX3 - Aggregate Power (PUSCH Sub-test)

40

TX3 - Aggregate Power (PUCCH Sub-test)

6.3.5A.3.1 Aggregate power control tolerance (for CA
(intra-band contiguous DL CA and UL CA)

39

TX3 - Aggregate Power (PUSCH Sub-test)

40

TX3 - Aggregate Power (PUCCH Sub-test)
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Table 3.8-3: 3GPP Test Items and Test Parameters (3/5)

3GPP Test Item

No.

Test Parameter

6.5.1 Frequency Error

44

RX - Ref. Sens./Freq.Error

6.5.1A.1  Frequency

Error

for CA

contiguous DL CA and UL CA)

(intra-band

44

RX - Ref. Sens./Freq.Error

6.5.2.1 Error Vector Magnitude (EVM) - PUSCH

TX1 - Max. Power (QPSK/PartialRB)

N (oo

(
TX1 - Max. Power (QPSK/FullRB)
TX1 - Max. Power (16QAM/PartialRB)

TX1 - Max. Power (16QAM/FullRB)

TX1 - EVM/IBE/LEAK @ -40 dBm (QPSK/PartialRB)

13

TX1 - EVM @ -40 dBm (QPSK/Full RB)

14

TX1 - EVM @ -40 dBm (16QAM/Partial RB)

15

TX1 - EVM @ -40 dBm (16QAM/Full RB)

6.5.2.1 Error Vector Magnitude (EVM) - PUCCH

20

TX2 - PUCCH EVM @ Max.

23

TX2 - PUCCH EVM/IBE @ -40 dBm

6.5.2.1 Error Vector Magnitude (EVM) - PRACH

Idle/Call - PRACH EVM (Test Point1)

Idle/Call - PRACH EVM (Test Point2)

6.5.2.1A PUSCH-EVM with exclusion period

41

TX3 - EVM with Exclusion Period (QPSK)

42

TX3 - EVM with Exclusion Period (16QAM)

6.5.2.2 Carrier leakage

10

TX1 - IBE/LEAK @ 0 dBm

11

TX1 - IBE/LEAK @ -30 dBm

12

TX1 - EVM/IBE/LEAK @ -40 dBm (QPSK/PartialRB)

6.5.2.3 in-band emissions
for Non-allocated RB
PUSCH

General

10

TX1 - IBE/LEAK @ 0 dBm

11

TX1 - IBE/LEAK @ -30 dBm

12

TX1 - EVM/IBE/LEAK @ -40 dBm (QPSK/PartialRB)

- | IQ Image

10

TX1 - IBE/LEAK @ 0 dBm

11

TX1 - IBE/LEAK @ -30 dBm

12

TX1 - EVM/IBE/LEAK @ -40 dBm (QPSK/PartialRB)

Carrier
Leakage

10

TX1 - IBE/LEAK @ 0 dBm

11

TX1 - IBE/LEAK @ -30 dBm

12

TX1 - EVM/IBE/LEAK @ -40 dBm (QPSK/PartialRB)

6.5.2.3 In-band emissions
for Non-allocated RB
PUCCH

General

21

TX2 - PUCCH IBE @ 0 dBm

22

TX2 - PUCCH IBE @ -30 dBm

23

TX2 - PUCCH EVM/IBE @ -40 dBm

- | IQ Image

21

TX2 - PUCCH IBE @ 0 dBm

22

TX2 - PUCCH IBE @ -30 dBm

23

TX2 - PUCCH EVM/IBE @ -40 dBm

Carrier
Leakage

21

TX2 - PUCCH IBE @ 0 dBm

22

TX2 - PUCCH IBE @ -30 dBm

23

TX2 - PUCCH EVM/IBE @ -40 dBm

6.5.2.4 EVM equalizer spectrum flatness

TX1 - Max. Power (QPSK/FullRB)




Table 3.8-4: 3GPP Test Items and Test Parameters (4/5)

3GPP Test Item No. Test Parameter

5 | TX1 - Max. Power (QPSK/PartialRB)

6 TX1 - Max. Power (QPSK/FullRB)

7  TX1 - Max. Power (16QAM/PartialRB)
6.5.2A.1.1 Error Vector Magnitude (EVM) for CA 8 | TX1 - Max. Power (16 QAM/FullRB)
(intra-band contiguous DL CA and UL CA) 12 | TX1 - EVM/IBE/LEAK @ -40 dBm (QPSK/PartialRB)

13 | TX1 - EVM @ -40 dBm (QPSK/Full RB)
14 | TX1 - EVM @ -40 dBm (16QAM/Partial RB)
15 | TX1 - EVM @ -40 dBm (16QAM/Full RB)
10 | TX1 - IBE/LEAK @ 0 dBm
6.5.2A.2.1 Carrier leakage for CA (intra-band
) 11 | TX1 - IBE/LEAK @ -30 dBm
contiguous DL CA and UL CA)
12 | TX1 - EVM/IBE/LEAK @ -40 dBm (QPSK/PartialRB)
10 | TX1 - IBE/LEAK @ 0 dBm
General 11 | TX1 -IBE/LEAK @ -30 dBm
12 | TX1 - EVM/IBE/LEAK @ -40 dBm (QPSK/PartialRB)
6.5.2A.3.1 In-band emissions
10 | TX1 -IBE/LEAK @ 0 dBm
for Non-allocated RB for CA
. . IQ Image 11 | TX1 - IBE/LEAK @ -30 dBm
(intra-band contiguous DL -
12 | TX1 - EVM/IBE/LEAK @ -40 dBm (QPSK/PartialRB)
CA and UL CA)
10 | TX1-IBE/LEAK @ 0 dBm
Carrier
11 | TX1-IBE/LEAK @ -30 dBm
Leakage
12 | TX1 - EVM/IBE/LEAK @ -40 dBm (QPSK/PartialRB)
6.6.1 Occupied bandwidth 6 TX1 - Max. Power (QPSK/FullRB)
6.6.1A.1 Occupied bandwidth for CA (intra-band
] 6 | TX1 - Max. Power (QPSK/FullRB)
contiguous DL CA and UL CA)

5 | TX1 - Max. Power (QPSK/PartialRB)

o 6 | TX1 - Max. Power (QPSK/FullRB)
6.6.2.1 Spectrum Emission Mask X

7  TX1 - Max. Power (16QAM/PartialRB)

8 TX1 - Max. Power (16QAM/FullRB)

5 | TX1 - Max. Power (QPSK/PartialRB)
6.6.2.1A.1 Spectrum Emission Mask for CA (intra-band 6 TX1 - Max. Power (QPSK/FullRB)
contiguous DL CA and UL CA) 7  TX1 - Max. Power (16QAM/PartialRB)

8 | TX1 - Max. Power (16 QAM/FullRB)
6.6.2.2 Additional Spectrum Emission Mask 6 TX1 - Max. Power (QPSK/FullRB)
6.6.2.2A.1 Additional Spectrum Emission Mask for CA
. . 6 | TX1 - Max. Power (QPSK/FullRB)
(intra-band contiguous DL CA and UL CA)

5 | TX1 - Max. Power (QPSK/PartialRB)

. . 6 | TX1 - Max. Power (QPSK/FullRB)
6.6.2.3 Adjacent Channel Leakage power Ratio X
7  TX1 - Max. Power (16QAM/PartialRB)
8 | TX1 - Max. Power (16 QAM/FullRB)
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Table 3.8-5: 3GPP Test Items and Test Parameters (5/5)

3GPP Test Item No. Test Parameter
5 | TX1 - Max. Power (QPSK/PartialRB)
6.6.2.3_1 Adjacent Channel Leakage power Ratio for 6 | TX1 - Max. Power (QPSK/FullRB)
HPUE 7  TX1 - Max. Power (16QAM/PartialRB)
8 TX1 - Max. Power (16QAM/FullRB)
5 | TX1 - Max. Power (QPSK/PartialRB)
6.6.2.3A.1 Adjacent Channel Leakage power Ratio for 6 | TX1 - Max. Power (QPSK/FullRB)
CA (intra-band contiguous DL CA and UL CA) 7 | TX1 - Max. Power (16QAM/PartialRB)
8 TX1 - Max. Power (16QAM/FullRB)
7.3 Reference sensitivity level 44 | RX - Ref. Sens./Freq.Error
7.3A Reference sensitivity level for CA 44 | RX - Ref. Sens./Freq.Error
7.4 Maximum input Level 45 | RX - Max. Input Level
7.4A Maximum input level for CA 45 | RX - Max. Input Level




3.9. Remote Commands List Limiting Pass/Fail Judgment

Remote commands limiting Pass/Fail judgment when selecting Test Parameter are shown in Table 3.9-1 to Table
3.9-6
No. in Table 3.8-1 to Table 3.8-5 corresponds to No. in Table 3.9-1 to Table 3.9-6

Remote Commands for UL CA Tx measurement are available in MT8821C only.

Table 3.9-1: Remote Commands List Limiting Pass/Fail Judgment (1/6)

Channel
3GPP Test Item No. Bandwidth Remote Command
(MHz)
. TP_MAXPWR_LL
6.2.2 UE Maximum Output Power 4,5 | - TP_MAXPWR_UL
. TP_MAXPWR_LL
6.2.2_1 Maximum Output Power for HPUE 4,5 | - TP_MAXPWR_UL
6.2.2A.1 UE Maximum Output Power for CA a5 | TP_MAXPWR_LL limit, CONTCC *'
(intra-band contiguous DL CA and UL CA) ! TP_MAXPWR_UL limit, CONTCC *'
6 TP_MPR1_LL
TP_MPR1_UL
. . TP_MPR2_LL
6.2.3 Maximum Power Reduction (MPR) 7 | - TP_MPR2_UL
8 TP_MPR3_LL
TP_MPR3_UL
6 TP_MPR1_LL
TP_MPR1_UL
. . TP_MPR2_LL
6.2.3_1 Maximum Power Reduction (MPR) for HPUE |7 | = - TP_MPR2_UL
8 TP_MPR3_LL
TP_MPR3_UL
6 | TP_MPR1_LL limit, CONTCC *'
TP_MPR1_UL limit, CONTCC *'
6.2.3A.1 Maximum Power Reduction (MPR) for CA 7 TP_MPR2_LL limit, CONTCC *'
(intra-band contiguous DL CA and UL CA) TP_MPR2_UL limit, CONTCC *'
8 TP_MPR3_LL limit, CONTCC *'
TP_MPR3_UL limit, CONTCC *'
6.2.4 Additional Maximum Power Reduction 6 | TP_MPR1_UL
(A-MPR) TP_MPR1_LL
6.2.4_1 Additional Maximum Power Reduction 6 | TP_MPR1_UL
(A-MPR) for HPUE TP_MPR1_LL
6.2.4A.1 Additional Maximum Power Reduction o
. . TP_MPR1_UL limit, CONTCC *'
(A-MPR) for CA (intra-band contiguous DL CAand |6 | - TP_MPR1_LL limit, CONTCC *'
UL CA)
17 TP_CONFPWR1_TOL
6.2.5 Configured UE Transmitted Output Power 18 | - TP_CONFPWR2_TOL
19 TP_CONFPWR3_TOL
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Table 3.9-2: Remote Commands List Limiting Pass/Fail Judgment (2/6)

Channel
3GPP Test Item No. Bandwidth Remote Command
(MHz)
17 | - TP_CONFPWR1_TOL
6.2.5_1 Configured UE transmitted Output power for 18 TP_CONFPWR2_TOL
HPUE
19 TP_CONFPWR3_TOL
17 | TP_CONFPWR1_TOL limit,
CONTCC*'
6.2.5A.1 Configured UE Transmitted Output power for 18 TP_CONFPWR2_TOL limit,
CA (intra-band contiguous DL CA and UL CA) CONTCC*
19 TP_CONFPWR3_TOL limit,
CONTCC*
6.3.2 Minimum Output Power 9 | - TP_MINPWR_UL
6.3.2A.1 Minimum Output Power for CA g | TP_MINPWR_UL limit, PCC *'
(intra-band contiguous DL CA and UL CA) TP_MINPWR_UL limit, SCC1 *'
. TP_TMASK_GEN_TOL
6.3.4.1 General ON/OFF time mask 16 | - TP_OFFPWR UL
TP_TMASK_GEN_TOL limit, PCC *'
6.3.4A.1.1 General ON/OFF time mask for CA 16 | TP_OFFPWR_UL limit, PCC *'
(intra-band contiguous DL CA and UL CA) TP_TMASK_GEN_TOL limit, SCC1 *'
TP_OFFPWR_UL limit, SCC1 *'
. TP_TMASK_PRACH_TOL
6.3.4.2.1 PRACH time mask I TP_OFFPWR UL
. TP_TMASK_SRS_TOL
6.3.4.2.2 SRS time mask 43 | - TP_OFFPWR UL
6.3.5.1 Power Control Absolute power tolerance 24,25 | - TP_PCTABS_TOL
6.3.5_1.1 Power Control Absolute power tolerance for 2425 | TP_PCTABS_TOL
HPUE
6.3.5A.1.1 Power Control Absolute power tolerance 2425 | TP_PCTABS_TOL limit, PCC *'
for CA (intra-band contiguous DL CA and UL CA) ! TP_PCTABS_TOL limit, SCC1 *'
32
33 TP_PCTREL_RMP_TOL
34 TP_PCTREL_RMP_CNG_TOL1
TP_PCTREL_RMP_CNG_TOL2
6.3.5.2 Power Control Relative power tolerance 35 | - TP_PCTREL_RMP_CNG_TOL3
TP_PCTREL_RMP_E
36
37
38 TP_PCTREL_ALT_TOL




Table 3.9-3: Remote Commands List Limiting Pass/Fail Judgment (3/6)

Channel
3GPP Test Item No. Bandwidth Remote Command
(MHz)
32
33
TP_PCTREL_RMP_TOL
34 TP_PCTREL_RMP_CNG_TOL1
6.3.5_1.2 Power Control Relative Power Tolerance for TP_PCTREL_RMP_CNG_TOL2
HPUE e TP_PCTREL_RMP_CNG_TOL3
TP_PCTREL_RMP_E
36
37
38 TP_PCTREL_ALT_TOL
TP_PCTREL_RMP_TOL limit, PCC*'
32 TP_PCTREL_RMP_CNG_TOL1 limit,
pPCC*
33 TP_PCTREL_RMP_CNG_TOL2 limit,
PCC*
TP_PCTREL_RMP_CNG_TOL3 limit,
34 PCC*!

TP_PCTREL_RMP_E limit, SCC1 *'
6.3.5A.2.1 Power Control Relative power tolerance 35 | IF-PCTREL-RMP-TOL limit, SCC1
for CA (intra-band contiguous DL CA and UL CA) TP_PCTREL_RMP_CNG_TOL1 limit,

SCC1*

36 TP_PCTREL_RMP_CNG_TOL2 limit,

SCC1 *

TP_PCTREL_RMP_CNG_TOL3 limit,

37 sccr
TP PCTRFL RMP F limit SCC1 *
38 TP_PCTREL_ALT_TOL limit, PCC *'
TP_PCTREL_ALT_TOL limit, SCC1 *'
39 TP_PCTAGG_PUSCH_TOL
6.3.5.3 Aggregate Power control tolerance @~ @ —mMM -
40 TP_PCTAGG_PUCCH_TOL
6.3.5_1.3 Aggregate Power control tolerance for e TP_PCTAGG_PUSCH_TOL
HPUE 40 TP_PCTAGG_PUCCH_TOL
6.3.5A.3.1 Aggregate power control tolerance for 39 | - TP_PCTAGG_PUSCH_TOL
CA (intra-band contiguous DL CA and UL CA) 40 TP_PCTAGG_PUCCH_TOL
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Table 3.9-4: Remote Commands List Limiting Pass/Fail Judgment (4/6)

Channel
3GPP Test Item No. Bandwidth Remote Command
(MHz)
TP_FERR_PPM
6.5.1 Frequency Error 4 | - TP_FERR_HZ
6.5.1A.1 Frequency Error for CA (intra-band a4 | TP_FERR_PPM
contiguous DL CA and UL CA) TP_FERR_HZ
?261 3 TP_EVM_QPSK
! TP_RSEVM_QPSK
6.5.2.1 Error Vector Magnitude (EVM) - PUSCH a0
6.5.2.1A PUSCH-EVM with exclusion period 78
1'4 1 5 TP_EVM_16QAM
! TP_RSEVM_16QAM
42
6.5.2.1 Error Vector Magnitude (EVM) - PUCCH 20,23 | - TP_EVM_PUCCH
6.5.2.1 Error Vector Magnitude (EVM) - PRACH 2,3 | - TP_EVM_PRACH
10 TP_CARRLEAK_ODBM
6.5.2.2 Carrier Leakage mo | TP_CARRLEAK_M30DBM
12 TP_CARRLEAK_M40DBM
TP_INBANDE_GEN_A
10,11, TP_INBANDE_GEN_B
General 12 21 TP_INBANDE_GEN_C
. 22 23 TP_INBANDE_GEN_D
6.5.2.3 In-band Emissions '
for non allocated RB IQImage | | - TP_INBANDE_IMG
- PUSCH/PUCCH 10, 21 TP_INBANDE_LEAK_ODBM
Carrier Leakage | 11,22 TP_INBANDE_LEAK_M30DBM
12,23 TP_INBANDE_LEAK_M40DBM
TP_SPECFLAT1_PP
. TP_SPECFLAT1_RD
6.5.2.4 EVM equalizer spectrum flatness 6 | - TP_SPECFLAT2 PP
TP_SPECFLAT2_RD
TP_EVM_QPSK limit, PCC*’
5,6, TP_RSEVM_QPSK limit, PCC *’
12,13 TP_EVM_QPSK limit, SCC1 *’
6.5.2A.1.1 Error Vector Magnitude (EVM) for A| | TP_RSEVM_QPSK limit, SCC1 *'
(intra-band contiguous DL CA and UL CA) TP_EVM_16QAM limit, PCC *'
7,8, TP_RSEVM_16QAM limit, PCC *
14,15 TP_EVM_16QAM limit, SCC1 *'
TP_RSEVM_16QAM limit, SCC1 *’
10 TP_CARRLEAK_ODBM
6.5.2A.2.1 Carrier leakage for CA (intra-band contiguous DL 1M TP_CARRLEAK_M30DBM
CA and UL CA)
12 TP_CARRLEAK_M40DBM




Table 3.9-5: Remote Commands List Limiting Pass/Fail Judgment (5/6)

3GPP Test Item

No.

Channel
Bandwidth
(MHz)

Remote Command

6.5.2A.3.1

emissions

in-band

for non allocated RB for
CA (intra-band
contiguous DL CA and UL
CA)

General

IQ Image

10, 11,
12,21,
22,23

Carrier Leakage

10, 21

11, 22

12,23

TP_INBANDE_GEN_A limit, PCC*'
TP_INBANDE_GEN_B limit, PCC*'
TP_INBANDE_GEN_C limit, PCC*'
TP_INBANDE_GEN_D limit, PCC *’
TP_INBANDE_GEN_A limit, SCC1 *’
TP_INBANDE_GEN_B limit, SCC1 *’
TP_INBANDE_GEN_C limit, SCC1 *’
TP_INBANDE_GEN_D limit, SCC1 *'

TP_INBANDE_IMG limit, PCC *’
TP_INBANDE_IMG limit, SCC1 *'

TP_INBANDE_LEAK ODBM  limit,
PCC*

TP_INBANDE_LEAK ODBM limit,
Scct *

TP_INBANDE_LEAK_M30DBM
limit, PCC *’
TP_INBANDE_LEAK_M30DBM
limit, SCC1 *'

TP_INBANDE_LEAK_M40DBM
limit, PCC
TP_INBANDE_LEAK_M40DBM
limit, SCC1

6.6.1 Occupied bandwidth

1.4

TP_OBW_1.4MHZ

TP_OBW_3MHZ

TP_OBW_5MHZ

10

TP_OBW_10MHZ

15

TP_OBW_15MHZ

20

TP_OBW_20MHZ

6.6.1A.1 Occupied bandwidth for CA (intra-band

contiguous DL CA and UL CA)

TP_OBW_CONTCC

6.6.2.1 Spectrum Emission Mask

Y
© o

1.4

TP_SEM1.4MHZ_1
TP_SEM1.4MHZ_2
TP_SEM1.4MHZ_3
TP_SEM1.4MHZ_4

TP_SEM3MHZ_1
TP_SEM3MHZ_2
TP_SEM3MHZ_3
TP_SEM3MHZ_4

TP_SEM5MHZ_1
TP_SEM5MHZ_2
TP_SEM5MHZ_3
TP_SEM5MHZ_4

171



172

Table 3.9-6: Remote Commands List Limiting Pass/Fail Judgment (6/6)

3GPP Test Item

No.

Channel
Bandwidth
(MHz)

Remote Command

6.6.2.1 Spectrum Emission Mask

~Nw
0 o

10

TP_SEM10MHZ_1
TP_SEM10MHZ_2
TP_SEM10MHZ_3
TP_SEM10MHZ_4

15

TP_SEM15MHZ_1
TP_SEM15MHZ_2
TP_SEM15MHZ_3
TP_SEM15MHZ_4

20

TP_SEM20MHZ_1
TP_SEM20MHZ_2
TP_SEM20MHZ_3
TP_SEM20MHZ_4

6.6.2.1A.1 Spectrum Emission Mask for CA (intra-band
contiguous DL CA and UL CA)

N w
0 o

TP_SEM_CONTCC_1 *’
TP_SEM_CONTCC_2 *’
TP_SEM_CONTCC_3 *’
TP_SEM_CONTCC_4 *’
TP_SEM_CONTCC_5 *’
TP_SEM_CONTCC_6 *’

6.6.2.2 Additional Spectrum Emission Mask

TP_MPR1_UL
TP_MPR1_LL

6.6.2.2A.1 Additional Spectrum Emission Mask for CA
(intra-band contiguous DL CA and UL CA)

TP_MPR1_UL limit, CONTCC *'
TP_MPR1_LL limit, CONTCC *'

6.6.2.3 Adjacent Channel Leakage power Ratio

~Nw
0 o

TP_ACLR_E

TP_ACLR_U1
TP_ACLR_U2
TP_ACLR_LL

6.6.2.3_1 Adjacent Channel Leakage power Ratio for
HPUE

~Nw
0 o

TP_ACLR_E

TP_ACLR_U1
TP_ACLR_U2
TP_ACLR_LL

6.6.2.3A.1 Adjacent Channel Leakage power Ratio for
CA (intra-band contiguous DL CA and UL CA)

~Nw
0 o

TP_ACLR_E limit, CONTCC *'

TP_ACLR_U1 limit, CONTCC*'
TP_ACLR_U2 limit, CONTCC *'
TP_ACLR_LL limit, CONTCC*'

7.3 Reference sensitivity level

TP_REFSENS

7.3A Reference sensitivity level for CA

44

TP_REFSENS

7.4 Maximum input level

45

TP_MAXINPT

7.4A Maximum input level for CA

45

TP_MAXINPT

*1: Available on MT8821C only




4. BAND 13 SUPPLEMENTARY RF CONFORMANCE MEASUREMENT

The following test procedure can be used with both the MT8820C and MT8821C.

4.1. PUCCH OVER-PROVISIONING FUNCTIONAL TEST (2.7)
Check whether the allocated PUCCH performs the correct ACK/NACK report. Test at 10 MHz.

Cal

©®Nowum

9.
10.
11.
12.
13.
14.

Execute BANDWIDTH 10MHZ to set Common Parameter - Channel Bandwidth to 10 MHz.

Connect to Test Mode.(=2.1.4)

Execute TESTPRM RX_SENS to set Test Parameter to RX - Ref. Sens./Freq. Error.

Execute TPUT_SAMPLE 10000 to Rx Measurement Parameter - Throughput - Number of Sample to
10000.

Execute DLRMC_RB 50 to set Common Parameter - DLRMC - Number of RB to 50.

Execute CHCONFIG PUCCH to set Common Parameter - RMC Configuration to PUCCH.

Execute OLVL -91.0 to set Common Parameter - Output Level to -91.0 dBm.

Execute SIB2_NS NS_07 to set Call Processing Parameter - additional SpectrumEmission to NS_07.
Execute NRBCQI 26 to set Call Processing Parameter - nRB-CQI to 26.

Execute SWP to measure the Throughput.

Execute TPUT? PER to read Throughput measurement result (%).

Execute TPUTPASS? to check that the Throughput measurement Pass/Fail judgment is Pass.

Execute NRBCQI 28 to set Call Processing Parameter - nRB-CQI to 28.

Execute steps 10 to 12.

4.2. SPURIOUS EMISSIONS WITH TX GATING (2.9)

Perform spurious emission tests using an external spectrum analyzer. Inputting the MT8821C frame signal to an
external spectrum analyzer using the MN8110 hardware option supports spurious emission measurements
synchronized with Tx Gating.

NOTE 1: Use Call Proc I/0 for MT8821C and MN8110 connection.
NOTE 2: Use Frame Trigger Output connector for MN8110 output.
NOTE 3: Set Trigger source to External and Gate Length to 1 ms.

Trigger In ——
a = (\O /)
o g oo
\ ° T o0
MN8110 dE S e
yy Frame Trigger ||~ g 58 S5
@6 - =
Call Proc 1/0 Spectrum
— Analyzer
-
O/
oo

Do aro
0oooooooo
pooooooD o
0o
0l0I00

A 4

|

Splitter [&———
Airlink

=

MT8820C

Figure 4.2-1 Setup for Spurious Emissions with Tx Gating Test
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Connect the MT8821C, MN8110, spectrum analyzer and UE.

Connect to Test Mode.(>2.1.4)

Execute CHCONFIG PUSCH_2 to set Common Parameter - RMC Configuration to PUSCH (per 2 subframe).
Execute DLRMC_RB 0 to set Common Parameter - DLRMC Number of RB to 0.

Measure spurious emissions using the spectrum analyzer.

Check that the maximum level of the frequency bandwidth does not exceed the test specifications limit.

ok wWwN =

Bef Level 0.10dBa DET _Sasple |
1048/ | Trade-Tine

F:1.950 000 000GHz

Time domain

Bef Level 6.00dBn
1048/

er 1.950 00GH=z Span 20, 004H=z
Frequency domain

Ref Level b5.00dBa DET Pos Peak
10dB/ Trace-A

Start 9.0kHz Stop 160.0kHz
Spurious emissions

Figure 4.2-2 Spurious Emissions Measurement with Tx Gating Test
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5. IP Data Transfer Test

5.1. IP Data Transfer Test for Non CA (single cell)

The IP data transfer between an application server connected to the MT8820C/MT8821C and the UE can be tested
by installing the 12C/13C-006 IP Data Transfer option in the MT8820C. Furthermore, adding the 12C/13C-011
FDD/TDD 2x2 MIMO DL option supports the Downlink 2x2MIMO IP Data Transfer Test.

The following test procedure is based on hands-on operation. Refer to the LTE measurement software operation

manual for the basic operation and remote commands.

5.1.1. Connection Diagram
5.1.1.1. Layer Configuration

User Application

TCP/UDP

P

Ethernet

User Application

» TCP/UDP

P
«

«— p

IP

4— FEthernet

PDCP

RRC/RLC/MAC

Physical Layer

Figure 5.1.1-1 Layer Configuration

> |P

<4— PDCP

<4—» RRC/RLC/MAC

<4— Physical Layer

5.1.1.2. Connection Diagram for IP Data Verification using MT8820C

Application
Server PC1

Client Server PC

[n]

a O

192.168.20.10

opoopooo’”

RX

DUT

TRX

192.168.20.11

Figure 5.1.1-2 Connection Diagram for IP Data Transfer
(MT8820C, using external server, antenna configuration set to 2x2 MIMO)
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5.1.1.3. Connection Diagram for IP Data Verification using MT8821C

o 10/100/1000Base-T1 MT8821C
Application .

Server PC1 --OW

= DUT
5 RX(p/s)
) TRX(p/s)

192.168.20.10

192.168.20.11

Figure 5.1.1-3 Connection Diagram for IP Data Transfer
(MT8821C, using external server, antenna configuration set to 2x2 MIMO)
MT8821C

10/100/1000Base-T1

Application Server1 (192.168.20.10)

DUT

l

RX(p/s)
TRX(p/s)

oHE B2 © - Eﬁ
@_@fﬁ&lm "
L@mﬂw DJ

<Front>
192.168.20.11

10/100/1000Base-T1 -,
\

/
Application Server1 (192.168.20.10) /

<Rear>

Figure 5.1.1-4 Connection Diagram for IP Data Transfer
(MT8821C, using internal server, antenna configuration set to 2x2 MIMO)

<Required Equipment>
® | TE mobile terminal supporting IP connection
RF cable to connect MT8821C and LTE mobile terminal
Application server PC with LAN adapter supporting 1000Base-TX

°
°
® Client PC (if DUT is modem type or using tethering function)
® Crossover cable to connect MT8821C and application server
°

UDP/TCP Throughput measurement software (installed in application server and client PCs)*"

*1: This test uses the open-source software Iperf to measure throughput. It can be downloaded from the Internet.
After downloading, copy the execute file (Iperf.exe) to the root of the C: drives in the application server and client PCs.

* Windows is registered trademark of Microsoft Corporation in the USA and other countries.
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NOTES:

There is no need to connect the server PC and MT8820C with a router when testing IP data transfer
using IPv6. Connect the server PC and MT8820C as shown above.

The IPv6 address is assigned automatically to the UE in use. A UE not supporting automatic IPvé
address assignment uses the IP address set at IPv6Client IP Address of the MT8820C.

Check that the UE supports IPv6 before testing IP data transfer using IPv6. Connect the UE and
MT8820C to check the PDN Type on the UE Report screen. The UE supports IPv6 when either IPv4v6
or IPv6 is displayed in PDN Type on the UE Report screen.

Figure 5.1.1-5 UE Report Screen (MT8820C)

UE Report

IMSI(DEC)
IMEI

UE Category
PDN Type

Figure 5.1.1-6 UE Report Screen (MT8821C)
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5.1.2. Application Server Connection and Setting

With the MT8820C/MT8821C powered-down (OFF), use a crossover Ethernet cable to connect the
1000Base-TX/100Base-TX/10Base-T port on the back panel of the MT8820C/MT8821C to the application server.

Figure 5.1.2-1 1000Base-TX Port (MT8820C)

10/100/1000Base-T1
\

N
\

Q @

Application
Server PC1

Figure 5.1.2-2 7000Base-TX Port (MT8821C)
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5.1.2.1. IPv4
Setting TCP/IP of Application Server PC.

1.

2.

Open the Local Area Connection Properties window at the application server PC and put a checkmark in the

Internet Protocol (TCP/IP) checkbox.

Choose [Use the following IP address] and set [IP address] and [Subnet mask] as follows:
192.168.20.10

IP address:

General

Networking | Sharing

Connect using:

l_-'l" Intel{R) 82577LM Gigabit Metwork Connection

This connection uses the following items:

% Cliert for Microsoft Networks
BQOS Packet Scheduler

BF“E and Printer Sharing for Microsoft Netwarks
W s j

S |riemet Protocal Versio P/IP
%[ i Link-Layer Topology Discovery Mapper 1/0 Driver
& Link-Layer Topology Discovery Responder

Description

Transmission Control Protocol/Intemet Protocal. The default
wide area network protocol that provides communication
across diverse interconnected networks.

ok || Ccancel |

Figure 5.1.2.1-1 Local Area Network Connection Properties

col (TCP/IP) Properties window.

You can get IP settings assigned automatically if your network supports
this capability. Otherwise, you need to ask your network administrator
for the appropriate IP settings.

(7) Obtain an IP address automatically

@) Use the following IP address:
IP address: 192 . 168 .
Subnet mask: 255,255 .

Default gateway: 192 . 168 .

Obtain DNS server address automatically
@) Use the following DNS server addresses:

Preferred DNS server:

Alternate DNS server:

[ validate settings upon exit

Figure 5.1.2.1-2 Internet Protocol (TCP/IP) Properties Window

Subnet mask: 255.255.255.0
Click [OK] to close the Internet Protocol (TCP/IP) Properties window.
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5.  Select the [Advanced] tab at the Local Area Connection Properties window and disable the Windows firewall.

T R - T

Customize settings for each type of network
You can modify the firewall settings for each type of network location that you use.
What are network locations?
Home or work (private) network location settings
01 Turn on Windows Firewall
& Block all incoming connections, including those in the list of allowed programs

Notify me when Windows Firev a_H blocks a new program

@4 @ Turn off Windows Firewall (not recommended)

Public network location settings
0\ “) Turn on Windows Firewall

Block all incoming connec

ons, including those in the st of allowed programs

Notify me when Windows Firewall blocks a new program

@“ @ Turn off Windows Firewall (not recommended)

Cancel

Figure 5.1.2.1-3 Advanced Tab of Local Area Network Connection Properties Window

6. Click [OK] to close the window.
7. Start the MT8821C.
8. Select and load the LTE measurement software to Phone1.
9. After loading, start the LTE measurement software on Phone1.
10.  When testing in a 2x2MIMO environment, select and load the LTE measurement software on to Phone2 as

well.
11.  After loading, start the LTE measurement software on Phone2.
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5.1.2.2. IPv6

51221.

Windows XP

The following procedure is only for a Windows XP PC in which TCP/IP Version 6 is not installed.

1.

Open the Local Area Connection properties screen of the server/client PC and uncheck the following items.

Microsoft Client for Network
Microsoft File and Printer sharing for Network

QoS Packet Scheduler

2.

3.

- Local Area Connection Properties

General | Advanced |

Connectusing:
B8 Intel(R) B2577LM Gigabit Netwark Conne

This connection uses the following iterns:

O %Clientfor Microsoft Networks
O @File and Printer Sharing for Microsoft Metworks

. o ermnet Protocaol L TLEE]

] ’ Uninstall

l Install...

Description
Cluality of Service Packet Scheduler. This component provides

netwark traffic contral, including rate-of-flow and prioritization

SEMVICES.

Show icon in notification area when connected
MNotify me when this connection has limited or no connectivity

[ Ok ] l Cancel ]

Figure 5.1.2.2.1-1 Local Area Connection Properties Screen (Windows XP)

Click the [Install] button to open the following Network Component Type Selection screen.

Select Network Component Type

Click the type of network component you want to install:

Bl ciient
‘ =] S opyice

Description

A protocol is a language your computer uses to
communicate with other computers.

Add. ||| Cancel

Figure 5.1.2.2.1-2 Network Component Type Selection Screen (Windows XP)

Select [Protocol] and click the [Add] button to open the following Network Protocol Selection screen.
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Select Network Protocol

:.:H,:¥= Click the Network Protocol that wou want to install. then click QK. If you hawe an
installation disk for this component, click Hawe Disk.

Metwaork Protocal:
j icrogoft TC ion B
# Metwork Monitor Driver
[ﬁ'NWLink IPX{SP=MetBI0s Compatible Transport Protocaol

ﬂ This driver is digitally signed. l

: e Haeve Disk... I
Tell me why driver sighing is important

0]4 J I Cancel I

Figure 5.1.2.2.1-3 Network Protocol Selection Screen (Windows XP)
4. Select [Microsoft TCP/IP version 6] and click the [OK] button to complete the TCP/IP version 6 installation.
5. Open the Windows Command Prompt application.

6. Run the “ipconfig” command to check the server PC IP configuration.

Command Prompt

o-Interface:

tfix

Figure 5.1.2.2.1-4 Server PC IP Configuration Screen

7.  Run the “netsh int ipv6 show int” command and confirm the Index No. (Idx) allocated to the Local Area
Connection. This Index No. is required at the next step to set the IP address.
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e Command Prompt

Met  MTL

Figure 5.1.2.2.1-5 Query Result for Index No. Screen
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8. Run the “netsh int ipv6 set address 5 2001::2” command to set the IP address.

The IP address set by this procedure is set to match the address set at [IPV6 Server IP Address] of the
MT8821C.

NOTE:

®  Places with contiguous 0s in the IPv6 Server IP Address captured at Index No IP Address of step 4 ‘netsh
int ipv6 set’ are abbreviated as::. For example IPv6 Server IP Address

2001:0000:0000:0000:0000:0000:0000:0002 displayed in the following screen is abbreviated to 2001::2

E Parameter
Server TP Addr
C I||-r|+ IP Adc

= .
|
- I
A, [ 20 !l
000 0000 0000 0000 0000 000

Figure 5.1.2.2.1-6 IPv6 Address Setting Screen

9.  Run the “ipconfig” command again to check that the IP address set at step 5 has been set correctly

e Command Prompt

Figure 5.1.2.2.1-7 Server PC IP Configuration after IP Address Setting
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51.222. Windows 7Mista

Set TCP/IP of Application Server PC.

NOTE:

® The TCP/IP version 6 installation procedure is not required.
® Disable the Windows firewall.

1. Open the Local Area Connection properties screen of the server/client PC and uncheck the following items.
®  Microsoft Client for Network

®  Microsoft File and Printer sharing for Network
® QoS Packet Scheduler

2. Double-click [Internet Protocol Version 6 (TCP/IPv6)] to open the Internet Protocol Version 6 (TCP/IPv6)
properties screen.

Metworking | Sharing

Connect using:

l-"‘ Intel{R) 82577LM Gigabit Metwork Connection

This connection uses the following items:

o& Client for Microsoft Networks
. SOOS Packet Scheduler

Wl s Link-Layer Topalogy DISCOVEI’}" Mapper 140 Driver
& |ink-Layer Topology Discovery Responder

Description

TCP/IP version &. The latest version of the intemet protocol
that provides communication across diverse interconnected
networks.

General

You can get IPvE settings assigned automatically if your network supports this capability.
Otherwise, you need to ask your network administrator for the appropriate IPvE settings.

"1 Obtain an IPv6& address automatically
(@ Use the following IPv6 address:

IPv6 address: 2001:0:0: 1002
Subnet prefix length: &4

Default gateway:

Obtain DNS server address automatically
(@ Use the following DNS server addresses:

Preferred DNS server:

Alternate DNS server:

["] validate settings upon exit
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Figure 5.1.2.2.2-2 Internet Protocol Version 6 (TCP/IPv6) Properties Screen (Windows 7)

3. Select [Use following IPv6 address] and set [IPv6 address] and [Subnet prefix length] as described below.
The IPv6 address set by this procedure matches the IP address set at [IPV6 Server IP Address ] of the

MT8821C.

To check [IPV6 Server IP Address ] of the MT8821C, refer to chapter 5.1.2.2.1
® IPv6 address: 2001::2
®  Subnet prefix length: 64
NOTE:

® Places in the address with contiguous Os are abbreviated as::. For example, IPv6 Server IP Address
2001:0000:0000:0000:0000:0000:0000:0002 is abbreviated to 2001::2.

4. Click [OK] and close the properties screen for Internet Protocol Version 6 (TCP/IPv6).

5.1.3. Client PC Connection and Setting

The client PC connection and setting depend on the mobile terminal. Set according to the connection method used.



5.1.4. Initial Condition Setting

The following illustrates how to set-up the measurement condition for Peak Data Rate.
TS36.306 4.1 defines a transmittable data size for the respective UE Categories.

5.1.4.1. MT8820C
51411, 1Pv4

1. Run [PRESET] to initialize the parameter settings.
2. Set[Uplink Channel] to 18300.
3. Set[Channel Bandwidth] to 20 MHz.

20MHz]

15300 EEgR| 1350 . Q00000 Gk
SN CH =Rl MHz
Operation Band

Figure 5.1.4.1.1-1 UL Channel/Channel Bandwidth Setting at Common Parameter Screen (MT8820C)

Frame Structure

Channel Bandwidth

UL
Channel

Frequency

Figure 5.1.4.1.1-2 UL Channel/Channel Bandwidth Setting at Common Parameter Screen (MT8821C)

4. Set[Channel Coding] to Packet.
5. Set[Antenna Configuration] to 2X2 MIMO (Closed Loop Multi Layer). To test a Single Antenna, set to Single.

Figure 5.1.4.1.1-3 Channel Coding/Antenna Configuration at Common Parameter Screen (MT8820C)

Channel Coding
Packet
Antenna Configuration
2%2 MIMO (Closed Loop Multi Layer)
Figure 5.1.4.1.1-4 Channel Coding/Antenna Configuration at Common Parameter Screen (MT8821C)

6. Set a UE Category.

RMC Co

M&C Padding Bits
Figure 5.1.4.1.1-5 UE Category Setting at Common Parameter Screen (MT8820C)
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RMC Configuration

UE Category

DTCH Data Pattern

Figure 5.1.4.1.1-6 UE Category Setting at Common Parameter Screen (MT8821C)

7.  Set UL/DL RMC - Number of RB to 100 with MCS Index in accordance with the following table for maximizing
the transmittable data size of the respective UE Categories.

UE Category Antenna Configuration MCS Index
uL DL
(1-4,6-9) (5) (0)
3 Single 23 28 28 28
2x2 MIMO (Closed Loop Multi Layer) 23 23 24 23
4 Single 23 28 28 28
2x2 MIMO (Closed Loop Multi Layer) 23 28 28 28

egation Level
Modul ation TEE Index
MCE Tndes 21
BAEIAH
0L RMC
Mumber of RE
starting RE egation Level
aUbf i = TI C-RNTI

|5 I S S |

Figure 5.1.4.1.1-7 MCS Index Setting at Common Parameter Screen (MT8820C)

& DpLRMC
MNumber of RB

Starting RB
MCS Index (All subframe)

MCS Index

& uLrMmC ’2
MNumber of RB MCS Index
24

Starting RB MCS Index
23
MCS Index MCS Index
23 1eQAM
B4QAM CH

Figure 5.1.4.1.1-8 MCS Index Setting at Common Parameter Screen (MT8821C)
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8. Set[Client IP Address] to 192.168.20.11.

arameter

o TP Adde

s

Figure 5.1.4.1.1-9 Client IP Address Setting at Call Processing Parameter Screen (MT8820C)

@ Packet

Server IP Address
Client IP Address 1
Client IP Address 2
Subnet Mask
Default Gateway

IPvE Server IP Address
IPv6 Client IP Address 1

IPv6 Client IP Address 2

Figure 5.1.4.1.1-10 Client IP Address Setting at Call Processing Parameter Screen (MT8821C)

9. Set[Throughput] at the Fundamental Measurement Parameter screen to On.

Power
FPower
Power

—
—+
—,

Of )

n Maszk
& jacent Channel Power

Modul tion Analy

(]
=+
—+

SRS+
—+

(o]
=+
—+

Figure 5.1.4.1.1-11 Throughput Measurement Setting at Fundamental Measurement Parameter Screen
(MT8820C)
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Q Measurement Item

Measurement Item

Power Measurement

Power Template

Power Control Tolerance

Occupied Bandwidth

Spectrum Emission Mask

Adjacent Channel Power

Modulation Analysis

Throughput

cqQl

Figure 5.1.4.1.1-12 Throughput Measurement Setting at Fundamental Measurement Parameter Screen
(MT8821C)
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51412 1Pv6

This measurement can be performed using the same procedure as in Chapter 5.1.4.1.1, by substituting the
following steps.

8. Set[IPv6 Server IP Address] to 2001::2.
9. Set[IPv6 Client IP Address] to 2001::1.

IPvE Cl Il—'r'|‘|' IF Adc

DDUD 000 0000 0002
) | o) 0 | 0 L

Figure 5.1.4.1.2-1 IPv6 Address Setting at Call Processing Parameter Screen (MT8820C)

@ Packet

Server IP Address
Client IP Address 1
Client IP Address 2

Subnet Mask

Default Gateway

IPv6 Server IP Address

IPv6 Client IP Address 1

IPv6 Client IP Address 2

Figure 5.1.4.1.2-2 IPv6 Address Setting at Call Processing Parameter Screen (MT8821C)
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5.1.5. Location Registration and Packet Connection
5.1.5.1. IPv4

Perform UE location registration and packet connection.

1. Connect the UE to the MT8821C.

2. Switch on the UE.

3. Wait for packet communication from the mobile terminal to be established.
The MT8820C/MT8821C Call Processing status changes from Idle->Registration->Connected.

4. Press[Single] to set Input level near to the Tx power measurement result.
Run the Ping command from the Command Prompt window of the client or application server to confirm the
IP connection. The following figure shows the result for the application server.

e Command Prompt

Figure 5.1.5.1-1 Ping Result at Application Server

5. Change [Starting RB], [Number of RB], and [MCS Index] at UL RMC and DL RMC of the Common Parameter
Setting screen to change the Transport Block Size (TBS).

L RMC
MNumber of EE
starting RB Fion Level

DL RMC
Mumber of RE

_BNTT C-RNTT

Figure 5.1.5.1-2 UL/DL RMC Settings at Common Parameter Setting Screen (MT8820C)
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& DLRMC
Number of RB

Starting RE

MCS Index (All subframe)

MCS Index
& uLrRMC -

Number of RB MCS Index
24

Starting RB MCS Index
23

MCS Index MCS Index

23 16QAM

64QAM CFI

Figure 5.1.5.1-3 UL/DL RMC Settings at Common Parameter Setting Screen (MT8821C)

6.  Press [Single] to confirm that the MT8821C downlink signal can be decoded at the UE by using the DL
Throughput and the Block Error Rate results of the Fundamental Measurement screen.
If there is an error, change the RMC settings or Level setting, and repeat steps 5 and 6.

Ut
s Ward
Word 1
;. Error Rate
0, QOE+()
Error Count

"r T

Tranzmi tt

Erraor Count/Receiwved i

Figure 5.1.5.1-4 Throughput Measurement Result for UE Category 3 at Fundamental Measurement Parameter
Screen (MT8820C)

Measurement Status
DL
Throughput 102048 100.00 %)
(Code Word O 51024 100.00 %))
(Code Word 1 51024 100.00 %))
Block Error Rate 0.0000
0.00E+000

Error Count 0
(NACK 0 DTX Q)
Transmitted/Sample 2000 / 2000 Block

UL
Throughput 51024 kbps (= 100.00 %)
Error Count/Received 0/ 1000

Figure 5.1.5.1-5 Throughput Measurement Result for UE Category 3 at Fundamental Measurement Parameter
Screen (MT8821C)
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Throughput

de Word 1
k. Error Rate

Error Count

Count/Received

Figure 5.1.5.1-6 Throughput Measurement Result for UE Category 4 at Fundamental Measurement Parameter
Screen (MT8820C)
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e Throughput

Measurement Status
DL
Throughput 149899 100.00 %)
(Code Word 0 74950 100.00 %))
(Code Word 1 74950 100.00 %))
Block Error Rate 0.0000
0.00E+000

Error Count 0

(NACK 0 DTX 0)
Transmitted/Sample 2000 f 2000 Block

UL
Throughput 51024 kbps (= 100.00 %)
Error Count/Received 0/ 1000

Figure 5.1.5.1-7 Throughput Measurement Result for UE Category 4 at Fundamental Measurement Parameter
Screen (MT8821C)

5.1.5.2. IPv6

This measurement can be performed using the same settings as in Chapter 5.1.5.1, by substituting the following
steps.

4. Open Command Prompt at the client PC and run the “ipconfig” command. As shown at the following
Command Prompt screen, the IPv6 address of the UE starts with the prefix 2001 and has a different
Interface ID from the Local Link address.

NOTES:
® Interface ID specifies the least-significant 64 bits of the IPv6 address.
® The IP address starting with 2007::xxxx:xxxx:Xxxx:xxxx at the Command Prompt screen shown below, is

called the global address. On the other hand, the IP address starting with fe80::XXXX:XXXX:XXXX:XXXX iS
called the local link address.

® A UE not supporting automatic IPv6 address assignment uses the IP address set at IPv6Client IP Address
of the MT8821C.
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& Command Promplt A=l E3

Figure 5.1.5.2-1 Client PC IP Configuration

5. Runthe Ping command at the Command Prompt screen of the server PC to confirm the connection status.

| & Command Prompt H[=] ES

Figure 5.1.5.2-2 Result of Pinging Client PC from Server PC
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5.1.6. TCP/UDP Throughput
5.1.6.1. IPv4

This chapter explains TCP/UDP throughput measurement using the Iperf software for downlink throughput tests.

Uplink throughput measurement is supported by switching the application server and client PCs.

1.

Figure 5.1.6.1-2 Screen after Running Iperf Command on Application Server and Result of UDP at UE Category 3

Open the Command Prompt window on the client PC and run [cd c:¥] to change to the directory with
Iperf.exe.

Run the following command to put the client PC into the wait status.

- UDP: [iperf -s -u -w 64K]

- TCP:[iperf-s -w 64K]

e+ Command Prompt

Figure 5.1.6.1-1 Screen after Running Iperf Command on Client PC

Open the Command Prompt window on the server PC and run [cd c:¥] to change to the directory with
Iperf.exe.

Run the following command to send data from the application server.

- UDP: [iperf-c 192.168.20.11 -b 100M -w -64K]

- TCP: [iperf-c 192.168.20.11 -w 64K]

100M in the above command is determined by the measurement results of the previously mentioned UE
Category 3 Throughput. For UE Category 4, use 150M.

The result is displayed in about 10 seconds.

e Command Prompt : .. - o ‘ i Iﬂﬂ

117 eort 5007
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Figure 5.1.6.1-3 Screen after Running Iperf Command on Application Server and Result of UDP at UE Category 4

6. Close the Command Prompt windows at the application server and client PCs.

5.1.6.2. IPv6

This measurement can be performed using the same procedure as in Chapter 5.1.6.1 using IPv6 Address for iperf
command and adding the -V option.



5.1.7. IP Data Transfer Test with Connected DRX

This chapter explains how to verify IP Data Transfer with Connected DRX. The connection diagram and setting of
Server/Client PCs are the same as chapter 5.1.

5.1.7.1. Initial Condition Setting

This example uses following parameters.

[Example of test condition]

Condition Value
longDRX-Cycle SF320
drxStartOffset 0
onDurationTimer PSF20
Drx-InactivityTimer PSF100
Drx-RetransmissonTimer | PSF16
shortDRX-Cycle Off
[Procedure]
1. Perform Initial Condition setting. (=5.1.4)
2. Execute DRXCYCLE SF320 to set Call Processing Parameter - DRX - longDRX-Cycle to SF320.
3.  Execute DRXSTART 0 to set Call Processing Parameter - DRX - drxStartOffset to 0.
4. Execute DRXONDURATION ON to set Call Processing Parameter - DRX - onDurationTimer to PSF20.
5.  Execute DRXINACTIVITY PSF100 to set Call Processing Parameter - DRX - Drx-InactivityTimer to PSF100.
6. Execute DRXRETRANS PSF16 to set Call Processing Parameter - DRX - Drx-RetransmissionTimer to PSF16.
7.  Execute SDRXCYCLE to set Call Processing Parameter - DRX - shortDRX-Cycle to OFF.
8. Execute SCHEDULING SRBSR to set Call Processing Parameter - Scheduling Type to Dynamic (SR/BSR).

5.1.7.2. Location Registration and Packet Connection

Refer to chapter 5.1.5.
After transitioning to the Connected state the UE enters the Connected DRX mode.

5.1.7.3. IP Data Transfer Test

Refer to chapter 5.1.6.

5.1.7.4. Reconfigure Connected DRX parameters

To reconfigure Connected DRX parameters, re-connect after changing parameters related to Connected DRX.

Example:
Changing longDRX-Cycle from SF320 to SF512.

[Procedure]
1. Execute CALLSO to ensure the call processing status is “Idle (Regist)".
2.  Execute CALLSTAT? to confirm the call processing status is 2 or 1 (= Idle (Regist) or Idle).
3.  Execute DRXCYCLE SF512 to set longDRX-Cycle to SF512.
4.  Execute CALLSA to ensure the call processing status is “Connected”.
5.  Execute CALLSTAT? to confirm the call processing status is 6 (= Connected).

After transitioning to the Connected state the UE enters the Connected DRX mode.
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5.1.8. RRC State Transition Test
5.1.8.1. Function Overview

This function makes the RRC State transition from the Connected to Idle state automatically when there is no IP
Data to be transmitted/received for a certain period of time (Inactivity Timer) while the RRC Status is Connected.

Inactivity Timer
®  Starts when there is no UL/DL Packet Data on the PDCP layer at some subframe timing
® Stops and resets when there is UL/DL Packet Data on the PDCP layer at some subframe timing

When the Inactivity Timer expires, the MT8821C sends the RRC Connection Release message to the UE and checks
that the RRC State (Call Status) transitions from Connected to Idle(Regist).

NOTE1: This function is enabled only when Channel Coding is Packet or Packet (DL CA PCC).

RRC State
Start Timer Reset Timer  Start Timer Expire Timer The period H
H H H | with IP data flow

: | | . i The period
Connected ; : Idle(Regist) | Withno IP data flow |

IP PacketFlow

»
>

time

Figure 5.1.8.1-1 Overview of RRC State Transition/Inactivity Timer

5.1.8.2. RRC State Transition Test Setting

This chapter explains the procedure for performing the RRC State Transition Test. The following is an example of
setting the Timer to 10 seconds.

[Procedure]
1.  Connect the UE and MT8821C.
2. Execute CHCODING PACKET to set Channel Coding to Packet.
3. Execute STATETRANSTEST ON to set Call Processing Parameter - RRC State Transition to ON.
4. Execute TRANS_TIMER1 10.0 to set Call Processing Parameter - Inactivity Timer to 10.0.
5.  Turnon the UE power.
6. Ensure the UE is in the Connected state.
7.  Packet communication is performed between the UE and MT8821C. (5.1.6)
8. 10 seconds after the packet communication ends, the Call Status transitions from Connected to Idle(Regist)
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5.2. IP Data Transfer Test for 2DL CA

For MT8820C, Release10 or later DL 2CA

The IP data transfer with the carrier aggregation can be tested by installing the MX882012C-026 LTE FDD DL CA IP
Data Transfer option (hereafter MX882012C-026 option) in the MT8820C. Furthermore, using two MT8820C units
with the MX882012C-026 option and the MX882012C-011 2x2 MIMO DL option (hereafter MX882012C-011 option)
installed supports the IP Data Transfer Test for data rates up to 300 Mbps for DL CA and 2x2 MIMO.

NOTE 1: For the MT8820C, to use the MX882012C-026 option, the MX882012C-006/021 option must be installed in
the MT8820C functioning as PCC. Also, the MX882012C-006 option must be installed in the MT8820C
functioning as SCC.

NOTE 2: To test DL CA IP Data Transfer, two application servers and two EPS bearers must be established because
two MT8820Cs are used and the UE should support Multiple PDN Connection.

The DL CA IP Data Transfer Test requires two application servers because this solution uses two MT8820Cs: connect
the first application server to the 1000Base-T/1 port of the MT8820C functioning as PCC, and connect the second
application server to that of the MT8820C functioning as SCC.

Furthermore, two EPS Bearers must be established to perform IP data communication with two IP data streams.
The MT8820C will establish the default EPS Bearer as the first EPS Bearer during Registration, and establishes the
second EPS Bearer by performing the Dedicated EPS Bearer Activation after ensuring Connected state.

The following figure shows the Layer-2 structure and an image of the IP data streams.

IP Packets IP Packets
From Application Serverl From Application Server2
(192.168.20.10) (192.168.20.100)

MT8820C
(PCQ)

MT8820C
(scc)

Default Bearer

PDCP |Security pte. |

RLC ARQ etk. | DTCH#0

Scheduling etc.|

MAC Multiplex

Dedicated Bearer

IE urity etc. |

DTCH#1 ARQ etc.

duling etc.

ultiplex

() 4

‘ UE (192.168.20.11) ‘

Figure 5.2-1 Layer-2 Structure and Image of IP Data Streams (MT8820C)

The MT8820C functioning as PCC communicates with the UE using the IP data path of the Default EPS Bearer. The
MT8820C functioning as SCC communicates with the UE using the IP data path of the Dedicated EPS Bearer. The
Dedicated EPS Bearer has a TFT Filter allowing transmission of IP packets only when the source address of the IP
packet from the application server matches the IP address setting of the TFT filter. (Therefore, the address of the
TFT filter must match the IP address of the application server connected to the MT8820C functioning as SCC).

IP peak data rates up to 300 Mbps can be verified by performing IP communication between the UE and two
application servers.

For MT8821C, Release10 or later DL 2CA
The IP data transfer with the carrier aggregation can be tested by installing the MX882112C-026 LTE FDD DL CA IP
Data Transfer option (hereafter MX882112C-026 option) in the MT8821C. Furthermore, using the MT8821C unit

201



with the MX882112C-011 2x2 MIMO DL option (hereafter MX882112C-011 option) installed supports the IP Data
Transfer Test for data rates up to 300 Mbps for DL CA and 2x2 MIMO.

NOTE 3: To use the MX882112C-026 option, the MX882112C-006/021 option must be installed.
NOTE 4: Throughput may be unsutaible when test IP Data Transfer Test in TCP/IP bi-direction.In this case, please
test Downlink and Uplink separatery.

IP Packets
From Application Serverl
(192.168.20.10)

MT8821C A |
(Pcc/sccl) TET !
Default Bearer |
| | i
|
| T l
: PDCP1 | Security ptc. :
: L |
[
: T I
| RLC ARQete. | DTCH#0 :
|
| AN |
: I i
|
: Scheduling etc. I
[
! | |
| MAC T/ e e—T [
| [ | :
| HARQ HARQ :
| IR |
|
: T v v I
| DLSCH DLSCH I
'l to CC1 to CC2 |

| UE (192.168.20.11) |

Figure 5.2-2 Layer-2 Structure and Image of IP Data Streams (MT8821C)
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5.2.1. Connection Diagram
5.2.1.1. Connection Diagram for IP Data Verification using MT8820C

Application
Server PC1
Main 1(PCC)

10/100/1000Base T1
Main 2(SCC)

MT8820C

192.168.20.11
(192.168.20.12)

DUT

192.168.20.10
Qo
dls 82
£ | == pga[0000]e pep

Application
Server PC2 ;
10/100/1000Base-T2
[ combier [—>] e/

Figure 5.2.1.1-1 Connection Diagram for 2DL CA IP Data Transfer

192.168.20.100
(MT8820C, ParallelPhone measurement, antenna configuration set to single)
Application
Server PC2

MT8820C(SCC)

Application MT8820C(PCC)
Server PC1
Call Proc1/O1 Call Procl/O1
= ==/ \([=
g ; \ =0,
E:é‘-. / 11249 N °
g &>
- ° =1=]
e 5] \
% 7
S| — g @ @0 6] 0 @ \ !
/ \ / \
i \ i Y
N N N 192.168.20.100
10/100/1000Base-T ONIHz Buff Out 10MHz RefIn 10/100/1000Base-T

192.168.20.10
)| Combinel" f€¢&—mm 00—
Combinel

TRX(p/s)

192.168.20.11

RX(p/s)
(192.168.20.12)

DUT

Figure 5.2.1.1-2 Connection Diagram for 2DL CA IP Data Transfer
(MT8820C, ParallelPhone, antenna configuration set to 2x2 MIMO)
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5.2.1.2. Connection Diagram for IP Data Verification using MT8821C

o 10/100/1000Base-T1 MT8821C
Application

Server PC1 \‘\‘ Fﬂ?g

DUT
RX(p/s)
TRX(p/s)

12
192.168.20.10 [{:/

192.168.20.11

Figure 5.2.1.2-1 Connection Diagram for 2DL CA IP Data Transfer
(using external server, antenna configuration set to single)

10/100/1000Base-T1 MT8821C

Application i
Server PC1 hY =-Ol_rw

_____ DUT

£ RX(p/s)

TRX(p/s)
192.168.20.10

oHE ) @ -0
I- T

192.168.20.11

Figure 5.2.1.2-2 Connection Diagram for 2DL CA IP Data Transfer
(using external server, antenna configuration set to 2x2 MIMO)

MT8821C
10/100/1000Base-T1 @

g

Application Serverl (192.168.20.10) ©
Bl
" DUT
E RX(p/s)
3 TRX(p/s)

<Front>
192.168.20.11

10/100/1000Base-T1
\

I
£

Application Server1l (192.168.20.10) #

<Rear>

Figure 5.2.1.2-3 Connection Diagram for 2DL CA IP Data Transfer
(using internal server, antenna configuration set to single)
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MT8821C

10/100/1000Base-T1

Application Serverl (192.168.20.10)

DUT
L—> | RX(p/s)
TRX(p/s)

oHE B 0 -0 Fﬁﬂ

<Front>
192.168.20.11

10/100/1000Base-T1

—T

/
I

Application Serverl (192.168.20.10)

<Rear>

Figure 5.2.1.2-4 Connection Diagram for 2DL CA IP Data Transfer
(using internal server, antenna configuration set to 2x2 MIMO)

<Required Equipment>

LTE mobile terminal supporting IP connection

RF cable to connect MT8821C and LTE mobile terminal

Application server PC with LAN adapter supporting 1000Base-TX

Client PC

Crossover cable to connect MT8821C and application server

USB cable*' to connect DUT and client PC (if DUT is modem type)

UDP/TCP Throughput measurement software (installed in application server and client PCs)**

*1: USB 3.0 is recommended.

*2: This test uses the open-source software Iperf to measure throughput. It can be downloaded from the Internet.
After downloading, copy the execute file (Iperf.exe) to the root of the C: drives in the application server and client PCs.

* Windows is registered trademark of Microsoft Corporation in the USA and other countries.
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5.2.2. Application Server Connection and Setting

5.2.2.1. Using External Application Server for MT8820C

With the MT8820C powered-down (Off), use the crossover Ethernet cable to connect the 1000Base-TX port on the
rear panel of the MT8820C to the application server.

When Phone1 is used as PCC and Phone2 is used as SCC-1 for IP data verification for 2DL CA SISO, connect the
1000Base-T1 port on the MT8820C rear panel to the Application Server PC1, and connect the 1000Base-T2 port on
the MT8820C rear panel to the Application Server PC2, respectively.

When using two MT8820Cs for IP data verification for 2DL CA 2x2 MIMO IP, connect the 1000Base-T1 port on the
rear panel of the MT8820C functioning as PCC to the Application Server PC1, and connect the 1000Base-T1 port on
the rear panel of the MT8820C working as SCC-1 to the Application Server PC2, respectively. For details of the
connection diagram, refer to Figure 5.2.1.1-1 or Figure 5.2.1.1-2 in Chapter 5.2.1.

Set the following IP addresses at each of the Application Servers (PC1/2). To set the IP addresses, refer to Chapter
5.1.2.

Application Server

Parameter

Setting

Application Server
PC1

IP Address

192.168.20.10

Subnet Mask

255.255.255.0

Default Gateway

192.168.20.1

Application Server
PC2

IP Address

192.168.20.100

Subnet Mask

255.255.255.0

Default Gateway

192.168.20.1

5.2.2.2. Using External Application Server for MT8821C

With the MT8821C powered-down (Off), use a crossover Ethernet cable to connect the 1000Base-TX port on the
rear panel of the MT8821C to the application server.

Connect the 1000Base-T1 port on the MT8821C rear panel to the Application Server PC1. For details of the
connection diagram, refer to Figure 5.2.1.2-1 or Figure 5.2.1.2-2 in Chapter 5.2.1.

Set the following IP addresses at each of the Application Servers (PC1/2). To set the IP addresses, refer to Chapter
5.1.2.

Parameter Setting

IP Address

192.168.20.10

Subnet Mask

255.255.255.0

Default Gateway

192.168.20.1




5.2.2.3. Using Internal Application Server of MT8821C

The MT8821C has two Network Interface Cards (hereafter, NIC) internally and these can be used as Application
Servers for IP data verification.

Connect the 1000Base-T1 port on the MT8821C rear panel to the Application Server PC1. For details of the
connection diagram, refer to Figure 5.2.1.2-3 or Figure 5.2.1.2-4 in Chapter 5.2.1.

The following IP addresses are assigned as initial values at Application Server PC1/2

Application Server Parameter Setting
Application Server1 | 1p Address 192.168.20.10
Subnet Mask 255.255.255.0
Default Gateway 192.168.20.1
Application Server2 | 1p Address 192.168.20.100
Subnet Mask 255.255.255.0
Default Gateway 192.168.20.1
5.2.23

1. Open the property window for “Network and Sharing Center” at the MT8821C and select “Application
Server1” or “Application Server2”.

Ky

e Q" :.: » Control Pan> All Control Panel ltems » Network and Sharing Center

Control Panel Home . . . . .
View your basic network information and set up connections

Change adapter settings [ i » See full map
Seae el A A L x (-
Ch o d shari 5
s et:.:gi Seaeet SN6201462726 Unidentified network Internet
(This computer)
View your active networks Connect or disconnect

Access type: No network access
Connections: | il Application Serverl
& Application Server2

& Unidentified network
Public network

Figure 5.2.2.3-1 MT8821C “Network and Sharing Center” Setting Screen
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2.  Select “Properties” at “Application Server1/2 Status”.

-
General

Connection
IPw4 Connectivity: Mo network access
IPvE Connectivity: Mo network access
Media State: Enabled
Duration: 1day 02:49:30
Speed: 1.0 Gbps

Activity
Sent — %! ——  Received
=
Packets: 138 | 0
[ I@Prm:narties [ I@Disal::lva l [ Diagnose l

Figure 5.2.2.3-2 MT8821C “Application Server Status” Setting Screen (Example shows Application Server1)

3. Select “Internet Protocol Version4 (TCP/IPv4)".

[ Application Serverl Properties | 23 |
—saaaaa— |
Metworking | Sharing
Connect using:

l_-'lf‘ Imtel(R) 1211 Gigabit Metwors Connection #2

This connection uses the following tems:

" Client for Microsoft Networks

Q File and Printer Sharing for Microsoft Networles

B 0105 Packet Scheduler

i Link-Layer Topology Discovery Mapper /0 Driver
& Link-Layer Topology Discovery Responder

- Reliable Multicast Protocol

Description

Transmission Control Protocol /Intemet Protocol. The default
wide area network protocol that provides communication
across diverse interconnected netwarks.

ok || cance |

Figure 5.2.2.3-3 MT8821C “Application Server Properties” Setting Screen (Example shows Application Server1)
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4. Atthe Properties screen, select “Use the following IP address” and set each parameter (IP address, Subnet
mask and Default gateway), then click “OK". Select “Internet Protocol Version4 (TCP/IPv4)".

Internet Protocel Version 4 (TCP/IPv4) Properties e
e — s

General

You can get IP settings assigned automatically if your network supports
this capability, Otherwise, you need to ask yvour network administrator
for the appropriate IP settings.

(7 Obtain an IP address automatically
i@ Use the following IP address:

| IF address: 192,168 . 20 . 10
Subnet mask: 255,255,255, 0
Default gateway: 192 . 1683 . 20 . 1

Obtain DNS server address automatically
(@) Use the following DNS server addresses:

Preferred DMS server:

Alternate DMS server:

[ validate settings upon exit

[ K ]I [ Cancel ]

Figure 5.2.2.3-4 MT8821C “Internet Protocol Version4 (TCP/IP) Properties” Setting Screen
(Example shows Application Server1)

5.  After completing the settings, close each setting screen.

5.2.3. Client PC Connection and Setting

The client PC connection and setting depend on the mobile terminal. Set according to the connection method used.

5.2.4. Synchronizing Frame Timing Between 2 Cells
For synchronizing frame timing, refer to Chapter 2.2.2.
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5.2.5. Initial Condition Settings

The following setting is an example of the peak data rate in UE Category 6.

[Example of test conditions]

Serv. Cell Parameter Setting
PCC Operation Band 1
DL Channel 300
UL Channel 18300
Bandwidth 20 MHz
Transmission Mode Transmission Mode3
(Antenna Configuration) | (2x2 MIMO (Open Loop))
DL Number of RB 100
DL MCS Index All 28
UL Number of RB 100
UL MCS Index 23
SCC Operation Band 1
DL Channel 498
UL Channel -
Bandwidth 20 MHz

Transmission Mode
(Antenna Configuration)

Transmission Mode3
(2x2 MIMO (Open Loop))

DL Number of RB

100

DL MCS Index All 28
UL Number of RB 100
UL MCS Index 23




5.2.5.1. MT8820C

[Procedure]
The PCC setting is indicated in red bold [PCC], and the SCC setting is indicated in blue bold [SCC].
[MT8820C PCC]
1. [PCC] Execute PRESET to set default parameter.
2. [PCC] Execute CALLPROC ON to set Call Processing to On.
3. [PCC] Execute BANDWIDTH 20MHZ to set Common Parameter - Channel Bandwidth to 20 MHz.
4 [PCC] Execute DLCHAN 300 to set Common Parameter - UL Channel and DL Channel to 18300 and 300,
respectively.
5. [PCC] Execute CHCODING PACKET_DL_CA_PCC to set Common Parameter - Channel Coding to Packet (DL
CA - PCC).
6. [PCC] Execute ANTCONFIG OPEN_LOOP to set Common Parameter - Antenna Configuration to 2x2MIMO
(Open Loop).
7. [PCC] Execute ULRMC_RB 100 to set Common Parameter - UL RMC - Number of RB to 100.
8. [PCC] Execute ULIMCS 23 to set Common Parameter - UL RMC - MCS Index to 23.
9. [PCC] Execute DLRB 100,0 to set Common Parameter - DL RMC - Number of RB to 100, and DL RMC -
Starting RB to 0.
10. [PCC] Execute DLIMCS1 28, DLIMCS2 28 and DLIMCS3 28 to set Common Parameter - DL RMC - MCS
Index1/2/3 to 28.
11. [PCC] Execute BANDWIDTH_SCC1 20MHZ to set Common Parameter - SCC1 - Channel Bandwidth to 20
MHz.
12. [PCC] Execute DLCHAN_SCC1 498 to set Common Parameter - SCC1 - DL Channel to 498.
13. [PCC] Execute DLRMC_RB_SCC1 100 to set Common Parameter - SCC1 - DL RMC - Number of RB to 100.
14. [PCC] Execute DLIMCS1_SCC1 28, DLIMCS2_SCC1 28 and DLIMCS3_SCC1 28 to set All of SCC1 - DL RMC -
MCS Index1/2/3 to 28.
Note: The above four procedures are for the SCC setting. Set these parameters to match the MT8820C
settings.
MT8820C (PCC) MT8820C (SCC)
Call Processing Parameter - SCC-1 - Channel Common Parameter - Channel Bandwidth
Bandwidth
Call Processing Parameter - SCC-1 - DL | Common Parameter - DL Channel
Channel
Call Processing Parameter - SCC-1 - DL RMC | Common Parameter - DL RMC - Number of RB
Number of RB
Call Processing Parameter - SCC-1 - DL RMC - | Common Parameter - DL RMC - MCS
MCS Index1/2/3 Index1/2/3
15.  [PCC] Execute SERVERIP 192,168,20,10 to set Call Processing Parameter - Packet - Server IP Address to
192.168.20.10.
16. [PCC] Execute CLIENTIP 192,168,20,11 to set Client IP Address 1 to 192.168.20.11.
17. [PCC] Execute CLIENTIP2 192,168,20,12 to set Client IP Address 2 to 192.168.20.12.
18. [PCC] Execute DEDEPSACT ON to set Dedicated EPS Bearer Activation to On.
19. [PCC] Execute LINKEPSID 5 to set Linked EPS Bearer Identity to 5. (Note 2)
20. [PCC] Execute TFTIPV4 192,168,20,100 to set TFT Remote IPv4 Address to 192.168.20.100.
21. [PCC] Execute TPUT_MEAS ON to set Throughput Measurement to On.

Note: Set Dedicated EPS Bearer Activation to On when verifying IP Data Transfer with carrier
aggregation.

Linked EP=

TFT Remote i ] | T
2001 Aoooo Boooo Binooo Moo Moo o000 Bio 100

Fig. 5.2.5.1-1 Parameter Setting for Dedicated EPS Bearer
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[MT8820C SCC]

22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.

35.
36.
37.
38.
39.
40.
41.

[SCC] Execute PRESET to set default parameters.

[SCC] Execute CALLPROC OFF to set Call Processing to Off.

[SCC] Execute BANDWIDTH 20MHZ to set Channel Bandwidth to 20 MHz.

[SCC] Execute DLCHAN 498 to DL Channel to 498.

[SCC] Execute CHCODING PACKET_DL_CA _SCC to set Channel Coding to Packet (DL CA - SCC).
[SCC] Execute ANTCONFIG OPEN_LOOP to set Antenna Configuration to 2x2MIMO (Open Loop).
[SCC] Execute DLRB 100,0 to set DL RMC - Number of RB to 100, and DL RMC - Starting RB to 0.
[SCC] Execute DLIMCS1 28, DLIMCS2 28 and DLIMCS3 28 to set All of DL RMC - MCS Index(x) to 28.
[SCC] Execute BANDWIDTH_PCC 20MHZ to set PCC - Channel Bandwidth to 20 MHz.

[SCC] Execute ULCHAN_PCC 18300 to set PCC - UL Channel to 18300.

[SCC] Execute ULRMCRB_PCC 100 to set PCC - UL RMC - Number of RB to 100.

[SCC] Execute ULRB_START_PCC 0 to set PCC - UL RMC - Starting RB to 0.

[SCC] Execute ULIMCS_PCC 23 to set PCC - MCS Index to 23.

Note: The above five procedures are necessary to receive the uplink signal at the MT8820C SCC.
Set the same parameters as the MT8820C functioning as PCC.

MT8820C (PCC) MT8820C (SCC)

Common Parameter - Channel Bandwidth Call Processing Parameter - PCC - Channel
Bandwidth

Common Parameter - UL Channel Call Processing Parameter - PCC - UL Channel

Common Parameter - UL RMC - Number of RB | Call Processing Parameter - PCC - UL RMC
Number of RB

Common Parameter - UL RMC - Starting RB Call Processing Parameter - PCC - UL RMC
Starting RB

Common Parameter - UL RMC - MCS Index Call Processing Parameter - PCC - UL RMC
MCS Index

[SCC] Execute SERVERIP 192,168,20,10 to set Server IP Address to 192.168.20.10.

[SCC] Execute CLIENTIP 192,168,20,11 to set Client IP Address to 192.168.20.11.

[SCC] Execute CLIENTIP2 192,168,20,12 to set Client IP Address 2 to 192.168.20.12.

[SCC] Execute DEDEPSACT ON to set Dedicated EPS Bearer Activation to On.

[SCC] Execute LINKEPSID 5 to set Linked EPS Bearer Identity to 5. (Note 2)

[SCC] Execute TFTIPV4 192.168.20.100 to set TFT Remote IPv4 Address to 192.168.20.100.
[SCC] Execute CALLSO to reset the internal configuration of the MT8820C SCC.

Note 1: Execute this procedure to ensure IP Data communication on the MT8820C SCC.

Note 2: Some UEs may request establishment of the second Default EPS Bearer by conveying a PDN
Connectivity Request message after checking the Connected state. To verify IP data communication with
this UE and communicate to the second EPS Bearer, execute following procedure instead of step19 and step
38.

19. [PCC] Execute LINKEPSID 6 to set Linked EPS Bearer Identity to 6.
38. [SCC] Execute LINKEPSID 6 to set Linked EPS Bearer Identity to 6.

The Dedicated EPS Bearer will be linked to the second Default EPS Bearer by these settings. The SCC using
the dedicated EPS Bearer as the IP data path will communicate with the second Default EPS Bearer's IP
address (Call Processing Parameter - Client IP Address2).

[Example of IP Data Path when Linked EPS Bearer Identity Set to 6]
The SCC can communicate with the second EPS Bearer’s IP address (Call Processing Parameter - Client IP
Address2).



Application Server PC1 Application Server PC2

(192.168.20.10) (192.168.20.100)
Default Bearer ~ Default Bearer Dedicated Bearer
(EPS ID=5) (EPS 1D=6) (Linked with EPS ID=6)
MT8820C - = e
MT8820C
(PC) || | |: TFT (scc)
Default Bearer L1 : : DTCH#2 Dedicated Bearer

I ! |
I : | :
| |
| | Security etc. | | Security gtc. | : | E urity etc. :
I Y | ! !
: | ARQ etc. | | ARQ et¢. | : : E RQ etc. |

|
f— e e '

|

|
: | Scheduling etc. | | : Scheduling etc. :
|

| | |
| ! ' |
P Multiplex \ | I [ Multiplex |
| | |
| ' | |
! HARQ | ! |: |

|
| ! |
| T v | \ A |
' pCcC | ' scc |

| UE (192.168.20.12) |

Fig. 5.2.5.1-2 IP Data Path (Linked EPS Bearer Identity = 6)
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5.2.5.2. MT8821C

[Procedure using GUI]
Set each parameter at Common Parameter (PCC/SCC-1), Call Processing Parameter, and Fundamental
Measurement Parameter.

Common Parameter - PCC

1.

CORNULAWDN

Execute Preset to set the default parameters.

Set Common Parameter - Call Processing to On.

Set Common Parameter - Frequency - Channel Bandwidth to 20 MHz.

Set Common Parameter - Frequency - UL Channel and DL Channel to 18300 and 300, respectively.
Set Common Parameter - Signal - Channel Coding to Packet (DL CA).

Set Common Parameter - Signal - Antenna Configuration to 2x2MIMO (Open Loop).

Set Common Parameter - Level - Output Level(EPRE) to -70.0 dBm/15 kHz.

Set Common Parameter - UL RMC - Number of RB to 100.

Set Common Parameter - UL RMC - MCS Index to 23.

Set Common Parameter - DL RMC - Number of RB to 100, and Common Parameter - DL RMC - Starting
RB to 0.

Set All of Common Parameter - DL RMC - MCS Index1/2/3 to 28.

UE Category




Call Processing Parameter
Set Call Processing Parameter - Carrier Aggregation - Number of DL SCC to 1.

Set Call Processing Parameter - Packet - Server IP Address to 192.168.20.10.

Set Call Processing Parameter - Packet - Client IP Address 1 to 192.168.20.11.

Set Call Processing Parameter - Packet - Client IP Address 2 to 192.168.20.12.

Set Call Processing Parameter - Packet - TFT Remote IPv4 Address to 192.168.20.100.

1.

vk wnN

° Carner Aggregation
Number of DL SCC

SCC DC1 Format 1A Length

SCell Measurement Cyde

Ml Measurement Cydle

Target CC for Swap HO

Common Parameter - SCC-1
Set Common Parameter - SCC1 - Channel Bandwidth to 20 MHz.

1.

2.
3.
4

Set Common Parameter - SCC1 - DL Channel to 498.

!

le Packet
Server IP Address
Chent IP Address 1
Chent IP Address 2

Subne

Default Gateway

IPv6 Chent IP

|
|
|
|
|
|
i
|
i
|
|
i
!
|
|
|
|
|

IPv6 Server IP Address

Address 1

| IPv6 Chent IP Address 2

|Dedicated EPS Bearer

Dedicated EPS Bearer

Activation

Linked EPS Bearer Identity

TFT Remote IPv4 Address

TFT Remote IPv6 Address

Set Common Parameter - SCC-1 - Output Level(EPRE) to -70.0 dBm/15 kHz.

Set Common Parameter - SCC1 - DL RMC - Number of RB to 100, and Common Parameter - SCC1 - DL

RMC - Starting RB to 0.
Set All of Common Parameter - SCC1 - DL RMC - MCS Index1/2/3 to 28.

Q Frequency

Frame Structure

Channel Bandwidth

UL

20 MHz

Channel

Frequency

DL

19

Channel

Frequency

2159

Operation Band

Frequency Separation

0 Level

Output Level

35.0 dBm
(EPRE)
65.8 dBm

AWGN

2nd Antenna)
dB

& uLRMC

RB Pos.

Number of RB

Starting RB

MCS Index

& DpLRMC

Number of RB
Starting RB

MCS Index (All subframe)

MCS Index
MCS Index
28

MCS Index

CH
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Fundamental Measurement Parameter
1. Set Fundamental Measurement Parameter - Throughput Measurement to On.

e Measurement Item

Measurement Item

Power Measurement

Power Template

Power Control Tolerance

Occupied Bandwidth

Spectrum Emission Mask

Adjacent Channel Power

Modulation Analysis

Throughput

cQ
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[Procedure using Remote Commands]

Cal

o

_

12.
13.
14.
15.
16.

17.

18.

19.

20.

21.

22.

A

Execute PRESET to set default parameter.

Execute CALLPROC ON to set Common Parameter - Call Processing to On.

Execute BANDWIDTH 20MHZ to set Common Parameter - Frequency - Channel Bandwidth to 20 MHz.
Execute DLCHAN 300 to set Common Parameter - Frequency - UL Channel and DL Channel to 18300 and
300.

Execute CHCODING PACKET_DL_CA_PCC to set Common Parameter - Signal - Channel Coding to Packet
(DL CA).

Execute ANTCONFIG OPEN_LOOP to set Common Parameter - Signal - Antenna Configuration to
2x2MIMO (Open Loop).

Execute DLSCC 1 to set Call Processing Parameter - Carrier Aggregation - Number of DL SCC to 1.
Execute OLVL_EPRE -70.0 to set Common Parameter - Level - Output Level(EPRE) to -70.0 dBm/15 kHz.
Execute ULRMC_RB 100 to set Common Parameter - UL RMC - Number of RB to 100.

Execute ULIMCS 23 to set Common Parameter - UL RMC - MCS Index to 23.

Execute DLRB 100,0 to set Common Parameter - DL RMC - Number of RB to 100, and Common Parameter
- DL RMC - Starting RB to 0.

Execute DLIMCS1 28, DLIMCS2 28 and DLIMCS3 28 to set All of Common Parameter - DL RMC - MCS
Index1/2/3 to 28.

Execute BANDWIDTH_SCC1 20MHZ to set Common Parameter - SCC1 - Channel Bandwidth to 20 MHz.
Execute DLCHAN_SCC1 498 to set Common Parameter - SCC1 - DL Channel to 498.

Execute OLVL_EPRE_SCC1 -70.0 to set Common Parameter - SCC-1 - Output Level(EPRE) to -70.0
dBm/15kHz.

Execute DLRB_SCC1 100,0 to set Common Parameter - SCC1 - DL RMC - Number of RB to 100, and
Common Parameter - SCC1 - DL RMC - Starting RB to 0.

Execute DLIMCS1_SCC1 28, DLIMCS2_SCC1 28 and DLIMCS3_SCC1 28 to set All of Common Parameter -
SCC1 - DL RMC - MCS Index1/2/3 to 28.

Execute SERVERIP 192,168,20,10 to set Call Processing Parameter - Packet - Server IP Address to
192.168.20.10.

Execute CLIENTIP 192,168,20,11 to set Call Processing Parameter - Packet - Client IP Address 1 to
192.168.20.11.

Execute CLIENTIP2 192,168,20,12 to set Call Processing Parameter - Packet - Client IP Address 2 to
192.168.20.12.

Execute TFTIPV4 192,168,20,100 to set Call Processing Parameter - Packet - TFT Remote IPv4 Address to
192.168.20.100.

Execute TPUT_MEAS ON to set Fundamental Measurement Parameter - Throughput Measurement to
Oon.
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5.2.6. Location Registration and Packet Connection
5.2.6.1. MT8820

1. [SCC] Execute LVL OFF to set SCell output power to off.
2. [PCC] Execute CALLSO to clear call processing.
3. [PCC] Execute CALLSTAT? to confirm the call processing status is 1 (= Idle).
4.  Turn on the UE power.
5. [PCC] Execute CALLSTAT? to confirm the call processing status is 6 (= Connected).
Repeat Polling query response when the checked status is not 6 (= Connected).
6. [SCC] Execute LVL ON to set SCell output power to On.
7. [PCC] Execute TPUT_SAMPLE 2000 to set the number of Throughput measurement samples to 2000.
8. [PCC] Execute SWP to perform the Throughput measurement.
9. [PCC] Execute TPUT? PER to read the Throughput measurement result (%).

If an error occurs, the reception state must to be optimized by changing the RMC setting by referring to
Chapter 5.2.5.

5.2.6.2. MT8821

Execute CALLSO to clear call processing.

Execute CALLSTAT? to confirm the call processing status is 1 (= Idle).

Turn on the UE power.

Execute CALLSTAT? to confirm the call processing status is 6 (= Connected).

Repeat Polling query response when the checked status is not 6 (= Connected).

Execute TPUT_SAMPLE 2000 to set the number of Throughput measurement samples to 2000.

Execute SWP to perform the Throughput measurement.

7. Execute TPUT? PER to read the Throughput measurement result (%).

If an error occurs, the DL transmission condition must be optimized by changing the output level or DL RMC
setting of each CC by referring to Chapter 5.2.5.

Bl S
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5.2.7. TCP/UDP Throughput
5.2.7.1. MT8820C

This chapter explains TCP/UDP throughput measurement using the Iperf software for downlink throughput tests.
Uplink throughput measurement is supported by switching the application server and client PCs.

1.

Open two Command Prompt windows on the Client PC and execute [cd c:¥] to change to the directory
containing Iperf.exe. (If the DUT is a smartphone, open the iperf application.)
Run the following commands to put the client PC into the wait status.

TCP: [iperf -s -i 2 -w 2M -p 50000]
UDP: [iperf-s -u -i 2 -w 2M -p 50000]

(If the DUT is smartphone, open the iperf application.)

TCP: [-s -i 2 -w 2M -p 50000]
UDP: [-s -u -i 2 -w 2M -p 50000]

Open the Command Prompt window on Application Server 1/2 and execute [cd c:¥] to change to the
directory containing Iperf.exe

[Case1: Linked EPS Bearer Identity = 5, Client IP Address = 192.168.20.11]

4,

5.

Run the following commands to send data from Application Server 1 and 2.

TCP: [iperf-c 192.168.20.11 -w 2M -t 100000 -i 1 -p 50000]
UDP: [iperf-c 192.168.20.11 -b 150M -w 2M -t 100000 -i 1 -p 50000]

The IP data throughput is displayed at the iperf application on the client server.

[Case2: Linked EPS Bearer Identity = 6, Client IPAddress2 = 192.168.20.12]

4.

5.

Run the following commands to send data from Application Server 1 and 2.

TCP: [iperf-c 192.168.20.12 -w 2M -t 100000 -i 1 -p 50000]
UDP: [iperf-c 192.168.20.12 -b 150M -w 2M -t 100000 -i 1 -p 50000]

The IP data throughput is displayed by the iperf application on the client server.

5.2.7.2. MT8821C

This chapter explains TCP/UDP throughput measurement using the Iperf software for downlink throughput tests.
Uplink throughput measurement is supported by switching the application server and client PCs.

1.

Note:

Open a Command Prompt windows on the Client PC and execute [cd c:¥] to change to the directory
containing Iperf.exe. (If the DUT is a smartphone, open the iperf application)
Run the following commands to put the client PC into the wait status.

TCP: [iperf-s -i 2 -w 2M -p 50000]
UDP: [iperf-s-u-i 2 -w 2M -p 50000]
(If the DUT is a smartphone, open the iperf application)

TCP: [-s -i 2 -w 2M -p 50000]

UDP: [-s-u -i 2 -w 2M -p 50000]
Open the Command Prompt window on Application Server 1 and execute [cd c:¥] to change to the directory
containing Iperf.exe
Run the following commands to send data from Application Server 1.

TCP: [iperf-c 192.168.20.11 -B 192.168.20.10 -w 2M -t 100000 -i 1 -p 50000]

UDP: [iperf-c 192.168.20.11 -B 192.168.20.10 -b 300M -w 2M -t 100000 -i 1 -p 50000]
The IP data throughput is displayed by the iperf application on the client server.
Refer to B.3, adjust the buffer size (“-w” option argument) to match the performance of the Application
Server and the data rate.
Change the port number (“-p” option argument) to match the Application Server. The same port number
may be used by other applications on the PC.
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5.3. IP Data Transfer Test for 3/4DL CA
This feature is supported only by the MT8821C.

For 3DL CA, the IP data transfer with carrier aggregation can be tested by installing the MX882012C-036 LTE FDD
DL CA 3CCs IP Data Transfer option (hereafter MX882112C-036 option) in the MT8821C. Furthermore, the installed
MX882012C-011 2x2 MIMO DL option (hereafter MX882112C-011 option) supports IP Data Transfer Test at data
rates up to 450 Mbps for 3DL CA and 2x2 MIMO.

For 4DL CA, the IP data transfer with carrier aggregation can be tested by installing the MX882012C-046 LTE FDD
DL CA 4CCs IP Data Transfer option (hereafter MX882112C-046 option) in the MT8821C. Furthermore, the installed
MX882012C-011 2x2 MIMO DL option (hereafter MX882112C-011 option) supports IP Data Transfer Test at data
rates up to 600 Mbps for 4DL CA and 2x2 MIMO.

NOTE 1: The MX882012C-006/021/026/031 option must be installed to use the MX882012C-036 option.

NOTE 2: The MX882012C-006/021/026/031/41 option must be installed to use the MX882012C-046 option.

NOTE 3: Testing the DL CA IP Data Transfer requires two application servers and two EPS bearers must be
established. The UE should support Multiple PDN Connection.

NOTE 4: Throughput may be unsutaible when test IP Data Transfer Test in TCP/IP bi-direction.In this case, please
test Downlink and Uplink separatery.

The DL CA IP Data Transfer Test requires two application servers because this solution uses two LTE HWs in the
MT8821C.

Furthermore, two EPS Bearers must be established to perform IP data communication with two IP data streams. The
MT8821C will establish the default EPS Bearer as the first EPS Bearer during the Registration procedure, and
establishes the second EPS Bearer by performing the Dedicated EPS Bearer Activation after confirming the Connected
state.

The following figure shows the Layer-2 structure and an image of the IP data streams.

IP Packets IP Packets
From Application Serverl From Application Server2
(192.168.20.10) (192.168.20.100)

MT8821C
(Pcc/sccl)

MT8821C
(scc2/scca)

Default Bearer

PDCP 1 | Security ptc. | | Security ptc. |

RLC ARQ et. |DTCH#0 ARQ efc. | DTCH#1

7

Dedicated Bearer

_(

| Scheduling etc. | | Heduling etc. |
| |
MAC { [ | Itattiptex | \/ | -M.uq.h.p.h,,_l \
| nard | [ mard || Hard | [ HARd |
& IR
T v v T v 7
DLSCH DLSCH DLSCH DLSCH
to CC1 to CC2 to CC3 to CC4

UE (192.168.20.11)

Figure 5.3-1 Layer-2 Structure and Image of IP Data Streams




The MT8821C functioning as PCC communicates with the UE using the IP data path of the Default EPS Bearer. The
MT8821C functioning as SCC communicates with the UE using the IP data path of the Dedicated EPS Bearer. The
Dedicated EPS Bearer has a TFT Filter allowing transmission of IP packets only when the source address of the IP
packet from the application server matches the IP address setting of the TFT filter. (Therefore, the address of the
TFT filter must match the IP address of the application server connected to the MT8821C functioning as SCC).

IP peak data rates up to 450 Mbps can be verified by performing IP communication between the UE and two
application servers.

The following chapter explains:
v Connecting MT8821Cs, application servers, and UE
v Setting application server PC
v Setting MT8821Cs
v' Verifying IP Data Throughput using iperf

5.3.1. Connection Diagram

Application
Server PC1

10/100/1000Base-T1 MT8821C

S

192.168.20.10

DUT

Application
Server PC2

TRX(p/s)

192.168.20.11
10/100/1000Base-T2 (192.168.20.12)

192.168.20.100

Figure 5.3.1-1 Connection Diagram for 3/4DL CA IP Data Transfer
(using external servers, antenna configuration set to single)

Application
Server PC1

10/100/1000Base-T1 MT8821C
o
=gl~g
192.168.20.10 ColEe
Applicati i puT
Spp |caP|(c:>2n © RX(p/s)
erver 3 ?:H TRX(p/S]
192.168.20.11
10/100/1000Base-T2 (192.168.20.12)

192.168.20.100

Figure 5.3.1-2 Connection Diagram for 3/4DL CA IP Data Transfer
(using external servers, antenna configuration set to 2x2 MIMO)
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Figure 5.3.1-3 Connection Diagram for 3/4DL CA IP Data Transfer
(using internal servers, antenna configuration set to single)
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Figure 5.3.1-4 Connection Diagram for 3/4DL CA IP Data Transfer
(using internal servers, antenna configuration set to 2x2 MIMO)
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<Required Equipment>

RF cable to connect MT8821C and LTE UE

Two application server PCs with LAN adapter supporting 1000Base-TX (if using external server)

Client PC (if DUT is modem type)

Two Ethernet cables (Crossover cables to connect MT8821C 1000Base-TX1/2 and application server1/2)
USB cable** to connect DUT and client PC (if DUT is modem type)

UDP/TCP Throughput measurement software (installed in application server and DUT)*'

*1: This test uses the open-source software Iperf to measure throughput. It can be downloaded from the
Internet. After downloading, copy the execute file (Iperf.exe) to the root of the C: drives in the application server
and client PCs.

*2 :USB 3.0 is recommended.

5.3.2. Application Server Connection and Setting

5.3.2.1. Using external Application Server for MT8821C

With the MT8821C powered-down (Off), connect the 1000Base-TX port 1 on the rear panel of the MT8821C to
Application Server 1 and the 1000Base-TX port 2 on the rear panel of the MT8821C to Application Server 2.
For the connection diagram, refer to Figure 5.3.1-1 or Figure 5.3.1-2 in Chapter 5.3.1.

Use the following address for Application server 2. Otherwise, use the same settings as in Chapter 5.1.2

IP Address: 192.168.20.100
SubnetMask: 255.255.255.0

The MT8821C has two internal network interface cards (hereafter, NIC) and these can be used as the Application
Server for IP data verification.

Connect the 1000Base-T1 port on the MT8821C rear panel to Application Server PC1, and connect the 1000Base-T2

port on the MT8821C rear panel to Application Server PC2. For the connection diagram, refer to Figure 5.3.1-3 or
Figure 5.3.1-4 in Chapter 5.3.1.
Assign the following IP addresses as the initial values for Application Server1/2.

Application Server Parameter Setting
Application Server1 | [p Address 192.168.20.10
Subnet Mask 255.255.255.0
Default Gateway 192.168.20.1
Application Server2 | [p Address 192.168.20.100
Subnet Mask 255.255.255.0
Default Gateway 192.168.20.1

Refer to Chapter 5.2.2.3 for the Application Server IP address settings.

5.3.3. Client PC Connection and Setting

The client PC connection and setting depend on the mobile terminal. Set according to the connection method used.
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5.3.4. Initial Condition Settings

The following settings are an example of the peak data rate in UE Category 9/11.

[Example of test conditions]

Serv. Cell Condition Value
PCC Operation Band 1
DL Channel 300
UL Channel 18300
Bandwidth 20 MHz
Transmission Mode Transmission Mode3
(Antenna Configuration) | (2x2 MIMO (Open Loop))
UE Category When3DLCA : 9
When4DLCA : 11
Output Level (Total) -35.0 dBm
DL Number of RB 100
DL MCS Index All 28
CFI 1
UL Number of RB 100
UL MCS Index 23
SCC-1 Operation Band 1
DL Channel 498
UL Channel -
Bandwidth 20 MHz
Output Level (Total) -35.0 dBm
DL Number of RB 100
DL MCS Index All 28
CFI 1
SCC-2 Operation Band 3
DL Channel 1575
UL Channel -
Bandwidth 20 MHz
Output Level(Total) -35.0 dBm
DL Number of RB 100
DL MCS Index All 28
CFI 1
SCC-3 Operation Band 3
DL Channel 1773
UL Channel -
Bandwidth 20 MHz
Output Level(Total) -35.0dBm
DL Number of RB 100
DL MCS Index All 28
CFI 1




[Procedure using GUI]J
Set each parameter at Common Parameter (PCC/SCC-1/SCC-2), Call Processing Parameter, and Fundamental
Measurement Parameter.

Common Parameter - PCC
1. Execute Preset to set default parameter.
Set Common Parameter - Call Processing to On.
Set Common Parameter - Frequency - Channel Bandwidth to 20 MHz.
Set Common Parameter - Frequency - UL Channel and DL Channel to 18300 and 300, respectively.
Set Common Parameter - Signal - Channel Coding to Packet (DL CA).
Set Common Parameter — Signal - Antenna Configuration to 2x2MIMO (Open Loop).
Set Common Parameter - Signal - UE Category to 9.
(When 4DL CA, Set Common Parameter — Signal - UE Category to 11.)
8. Set Common Parameter - Level - Output Level(Total) to -35.0 dBm.
9. Set Common Parameter — UL RMC — Number of RB to 100.
10. Set Common Parameter - UL RMC - MCS Index to 23.
11.  Set Common Parameter - DL RMC - Number of RB to 100, and Common Parameter - DL RMC -
Starting RB to 0.
12.  Set All of Common Parameter - DL RMC - MCS Index1/2/3 to 28.

® Genenal ® signal ® LR & oL rRMC

Test Parameter Input Level Channel Coding Number of RB

NouhswnN

Number of RB
Packet(DL CA)

Call Processing / X Starting RB -

2 . Starting RB

Scenario
MCS Index (All subframe)

e Frequency 65.8 dBrr rog MCS Index

Frame Structure

Channel Bandwidth

UL

Channel

28

MCS Index
28

MCS Index
28

MCS Index

Frequency DL (Phone2. 21 (Channel 2102 Gain CHl

DL
Channel
UE Category
Frequency
DTCH Data Pattern

Operation Band

Frequency Separation
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Call Processing Parameter
1. Set Call Processing Parameter - Carrier Aggregation - Number of DL SCC to 2.
(When 4DL CA, Set Call Processing Parameter - Carrier Aggregation - Number of DL SCC to 3.)
Set Call Processing Parameter - Packet - Server IP Address to 192.168.20.10.
Set Call Processing Parameter - Packet — Client IP Address 1 to 192.168.20.11.
Set Call Processing Parameter - Packet — Client IP Address 2 to 192.168.20.12.
Set Call Processing Parameter - Packet — TFT Remote IPv4 Address to 192.168.20.100.

vk wnN

Q Carrier Aggregation Q Packet
umber of DL SCC Server IP Address Dedicated EPS Bearer

Dedicated EPS Bearer
> DCI Format 1A Length Client IP Address 1 Activation

SCC-1 Chent IP Addre

Linked EPS Bearer Identity

Activation
Subnet Mask
TFT Remote IPv4 Address
SCell Measurement Cydle
Default Gateway
SCC-2 TFT Remote IPvb Address

Activation IPv6 Server [P Address

ement Cyde
' 1Pv6 Client IP Address 1
SCC-3
Activation
IPv6 Client IP Address 2
SCell Measurement Cydle

DN o 4
Target CC for Swap HO DNS er Addr

P-CSCF Address Response

Common Parameter - SCC-1
1. Set Common Parameter - SCC1 - Channel Bandwidth to 20 MHz.
2. Set Common Parameter — SCC1 - DL Channel to 498.
3. Set Common Parameter - SCC-1 - Output Level(Total) to -35.0 dBm.
4 Set Common Parameter - SCC1 - DL RMC - Number of RB to 100, and Common Parameter - SCC1 - DL
RMC - Starting RBto 0.
5. Set All of Common Parameter - SCC1 - DL RMC - MCS Index1/2/3 to 28.

° Frequency Q Level e UL RMC Q DL RMC

Frame Structure Qutput Level RB Pos. Number of RB

Channel Bandwidth (Total) Number of RB Starting RB
20 MHz 35.0 dBm
UL ( ) Starting RB MCS Index (All subframe)
Channel 65.8 dBm
18498 ch MCS Index MCS Index
Frequency : 28

1 969.800 000 MHz MCS Index

DL
Channel dB
AUX2 (Phone2, 2nd Antenna)
Frequenc dB
21 0
Operation Band

Frequency Separation




Common Parameter - SCC-2
1. Set Common Parameter - SCC2
2. Set Common Parameter - SCC2
3. Set Common Parameter - SCC2
4 Set Common Parameter - SCC2
DL RMC - Starting RB to 0.

Channel Bandwidth to 20 MHz.
DL Channel to 1575.
Output Level(Total) to -35.0 dBm.

DL RMC - Number of RB to 100, and Common Parameter - SCC2 -

5. Set All of Common Parameter - SCC2 - DL RMC - MCS Index1/2/3 to 28.

e Frequency

Frame Structure
Channel Bandwidth

DL
Channel

Frequency

& Level & DLRMC

Output Level Number of RB

(Total) Starting RB
-35.0 dBm

(EPRE) MCS Index (All subframe)
65.8 dBm

1575ch || AWGN MCS Index

dB 28

1842.500 000 MHz | External Loss MCS Index

Operation Band

Frequency Separation

Common Parameter - SCC-3
1. Set Common Parameter - SCC3
2.  Set Common Parameter - SCC3
3. Set Common Parameter - SCC3
4 Set Common Parameter - SCC3
DL RMC - Starting RB to 0.

AUX3 28

3 dB MCS Index
AUX3 (Phone2, 2nd Antenna) 28

dB MCS Index

CH

Channel Bandwidth to 20 MHz.
DL Channel to 1773.
Output Level(Total) to -35.0 dBm.

DL RMC - Number of RB to 100, and Common Parameter - SCC3 -

5. Set All of Common Parameter - SCC3 - DL RMC - MCS Index1/2/3 to 28.

e Frequency

Frame Structure
Channel Bandwidth

DL
Channel

S Level & DLRMC

Output Level Number of RB
(Total) Starting RB
-35.0 dBm
(EPRE) MCS Index (All subframe)
-65.8 dBm/15kHz

1773 ch . AWGN MCS Index

Frequency

Operation Band

Frequency Separation

dB 28

1 862.300 000 MHz | External Loss MCS Index
8

AUX4 2

dB MCS Index
AUX4 (Phone2, 2nd Antenna) 28

dB MCS Index

CH

28

227



Fundamental Measurement Parameter
1. Set Fundamental Measurement Parameter - Throughput Measurement to On.

e Measurement Item

Measurement Item

Power Measurement

Power Template

Power Control Tolerance

Occupied Bandwidth

Spectrum Emission Mask

Adjacent Channel Power

Modulation Analysis

Throughput

cQ
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[Procedure using remote commands]

—_

Execute PRESET to set default parameter.

2. Execute CALLPROC ON to set Common Parameter - Call Processing to On.

3. Execute CHCODING PACKET_DL_CA_PCC to set Common Parameter - Signal - Channel Coding to
Packet (DL CA).

4. Execute ANTCONFIG OPEN_LOOP to set Common Parameter - Signal - Antenna Configuration to
2x2MIMO (Open Loop).

5.  Execute UECAT CAT9 set Common Parameter - Signal - UE Category to 9.

(When 4DL CA, Execute UECAT CAT11 set Common Parameter - Signal - UE Category to 11.)

6. Execute DLSCC 2 to set Call Processing Parameter - Carrier Aggregation - Number of DL SCC to 2.
(When 4DL CA, Execute DLSCC 3 to set Call Processing Parameter - Carrier Aggregation - Number of
DLSCCto 3.

7. Execute BANDWIDTH 20MHZ to set Common Parameter - Frequency - Channel Bandwidth to 20 MHz.

8. Execute DLCHAN 300 to set Common Parameter - Frequency - UL Channel and DL Channel to 18300
and 300, respectively.

9. Execute OLVL_EPRE -70.0 to set Common Parameter - Level - Output Level(EPRE) to -70.0 dBm/15
kHz.

10. Execute ULRMC_RB 100 to set Common Parameter - UL RMC - Number of RB to 100.

11.  Execute ULIMCS 23 to set Common Parameter - UL RMC - MCS Index to 23.

12. Execute DLRB 100,0 to set Common Parameter - DL RMC - Number of RB to 100, and Common
Parameter - DL RMC - Starting RB to 0.

13. Execute BANDWIDTH_SCC1 20MHZ to set Common Parameter - SCC1 - Channel Bandwidth to 20 MHz.

14. Execute DLIMCS1 28, DLIMCS2 28 and DLIMCS3 28 to set All of Common Parameter - DL RMC - MCS
Index1/2/3 to 28.

15. Execute DLCHAN_SCC1 498 to set Common Parameter - SCC1 - DL Channel to 498.

16.  Execute OLVL_EPRE_SCC1-70.0 to set Common Parameter - SCC-1 - Output Level(EPRE) to -70.0 dBm/15
kHz.

17. Execute DLRB_SCC1 100,0 to set Common Parameter - SCC1 - DL RMC - Number of RB to 100, and
Common Parameter - SCC1 - DL RMC - Starting RB to 0.

18. Execute DLIMCS1_SCC1 28, DLIMCS2_SCC1 28 and DLIMCS3_SCC1 28 to set All of Common Parameter -
SCC1 - DLRMC - MCS Index1/2/3 to 28.

19. Execute BANDWIDTH_SCC2 20MHZ to set Common Parameter - SCC2 - Channel Bandwidth to 20 MHz.

20. Execute DLCHAN_SCC2 1575 to set Common Parameter - SCC2 - DL Channel to 1575.

21.  Execute OLVL_EPRE_SCC2-70.0 to set Common Parameter - SCC-2 - Output Level(EPRE) to -70.0 dBm/15
kHz.

22. Execute DLRB_SCC2 100,0 to set Common Parameter - SCC2 - DL RMC - Number of RB to 100, and
Common Parameter - SCC2 - DL RMC - Starting RB to 0.

23. Execute DLIMCS1_SCC2 28, DLIMCS2_SCC2 28 and DLIMCS3_SCC2 28 to set All of Common Parameter -
SCC2 - DL RMC - MCS Index1/2/3 to 28.

When 4DL CA, execute 24 to 28

24. Execute BANDWIDTH_SCC3 20MHZ to set Common Parameter - SCC3 - Channel Bandwidth to 20 MHz.

25. Execute DLCHAN_SCC3 1773 to set Common Parameter - SCC3 - DL Channel to 1575.

26.  Execute OLVL_EPRE_SCC3-70.0 to set Common Parameter - SCC3 - Output Level(EPRE) to -70.0 dBm/15
kHz.

27. Execute DLRB_SCC3 100,0 to set Common Parameter - SCC3 - DL RMC - Number of RB to 100, and
Common Parameter - SCC3 - DL RMC - Starting RB to 0.

28.  Execute DLIMCS1_SCC2 28, DLIMCS2_SCC2 28 and DLIMCS3_SCC2 28 to set All of Common Parameter -
SCC2 - DL RMC - MCS Index1/2/3 to 28.

29. Execute SERVERIP 192,168,20,10 to set Call Processing Parameter - Packet - Server IP Address to
192.168.20.10.

30. Execute CLIENTIP 192,168,20,11 to set Call Processing Parameter - Packet - Client IP Address 1 to
192.168.20.11.

31. Execute CLIENTIP2 192,168,20,12 to set Call Processing Parameter - Packet - Client IP Address 2 to
192.168.20.12.

32. Execute DEDEPSACT ON to set Call Processing Parameter - Packet - Dedicated EPS Bearer Activation to On.
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33.  Execute LINKEPSID 5 to set Call Processing Parameter - Packet - Linked EPS Bearer Identity to 5. (NOTE
1)

34. Execute TFTIPV4 192,168,20,100 to set Call Processing Parameter - Packet - TFT Remote IPv4 Address to
192.168.20.100.

35. Execute TPUT_MEAS ON to set Fundamental Measurement Parameter - Throughput Measurement to On.

NOTE 1:
Some UEs may request establishment of the second Default EPS Bearer by sending a PDN Connectivity
Request message after confirming the Connected state. To verify IP data communication with this UE and
communicate with the second EPS Bearer, execute following procedure instead of procedure No. 33.

33. Execute LINKEPSID 6 to set Call Processing Parameter - Packet - Linked EPS Bearer Identity to 6.

The Dedicated EPS Bearer will be linked to the second Default EPS Bearer by this setting. The SCC using the
Dedicated EPS Bearer as the IP data path will communicate with the second Default EPS Bearer IP address
(Call Processing Parameter - Client IP Address2).

[Example of IP Data Path when Linked EPS Bearer Identity set to 6]

SCC can communicate with the second EPS Bearer IP address (Call Processing Parameter - Client IP Address2).

IP Packets
From Application Serverl
(192.168.20.10)

This u-plane is
for second EPS bearer

IP Packets
From Application Server2
(192.168.20.100)

This u-plane is
for first EPS bearer
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. 20. (192.1p8.20.12)
MT8821C _2 1—F8—20—lli ————— ﬁ“ ——————————— Ap———- MT8821C
[EEIi) TFT TFT TFT (scc2)
Default Bearer Dedicated Bearer
. | | |
|
| T 1 T
: PDCP Security etc. Security| etc. Segurity etc.
: L &
| DTCH#0 T T DTCH#1 DTCH#2
|
| RLC ARQ etc. ARQ dtc. £
| L Z
| T T
: | Scheduling etc. | Schg
| | |
: MAC 1/ | Viatitex | \ @
|
| HARQ HARG
' I
|
| T v M \
|
| DLSCH DLSCH
' to CC1 to CC2

d

| UE (192.168.20.1

Figure 5.3.4-1 IP Data Path (Linked EPS Bearer Identity = 6)



5.3.5. Location Registration and Packet Connection

AN~

S

Execute CALLSO to clear call processing.

Execute CALLSTAT? to confirm the call processing status is 1 (= Idle).

Turn on the UE power.

Execute CALLSTAT? to confirm the call processing status is 6 (= Connected).
Repeat Polling query response when the checked status is not 6 (= Connected).
Execute TPUT_SAMPLE 2000 to set the number of Throughput measurement samples to 2000.

Execute SWP to perform the Throughput measurement.
Execute TPUT? PER to read the Throughput measurement result (%).

At an error, the DL transmission condition must be optimized by changing the output level or RMC setting of

each CC by referring to Chapter 5.3.4.

e Throughput

Measurement Status
DL
Throughput(Total)
PCC
Throughput
(Code Word 0
(Code Word 1
Block Error Rate

Error Count

(NACK

Transmitted/Sample
SCC-1
Throughput
(Code Word 0
(Code Word 1
Block Error Rate

Error Count

(NACK

Transmitted/Sample
SCC-2
Throughput
(Code Word 0

Fig. 10.6-1 Throughput Measurement Result Screen of DL CA (Fundamental Measurement)
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5.3.6. TCP/UDP Throughput

This chapter explains TCP/UDP throughput measurement using the Iperf software for downlink throughput tests.
Uplink throughput measurement is supported by switching the application server and client PCs.

1. Open two Command Prompt windows on the Client PC and execute [cd c:¥] to change to the directory
containing Iperf.exe. (If the DUT is a smartphone type, open the iperf application)

2. Run the following command to put the client PC into the wait status.

TCP: [iperf -s -w 2M -i 1 -p 50000]
UDP: [iperf-s -u-w 2M -i 1 -p 50000]

(If the DUT is a smartphone, open the iperf application)

TCP: [-s -w 2M -i 1 -p 50000]
UDP: [-s -u -w 2M -i 1 -p 50000]

3. Openthe Command Prompt window on Application Server 1/2 and execute [cd c:¥] to change to the
directory containing Iperf.exe.

[Case1:Linked EPS Bearer Identity = 5, Client IP Address = 192.168.20.11]
4.  Run the following commands to send data from Application Server 1 and 2.

TCP from Application Server1: [iperf -c 192.168.20.11 -B 192.168.20.10 -w 2M -t 100000 -i 1 -p 50000]
TCP from Application Server2: [iperf -c 192.168.20.11 -B 192.168.20.100 -w 2M -t 100000 -i 1 -p 50000]

UDP from Application Server1: [iperf-c 192.168.20.11 -B 192.168.20.10 -b 300M -w 2M -t 100000 -i 1 -p
50000]

UDP from Application Server2: [iperf-c 192.168.20.11 -B 192.168.20.100 -b 300M -w 2M -t 100000 -i 1 -p
50000]

[Case2:Linked EPS Bearer Identity = 6, Client IPAddress2 = 192.168.20.12]
4.  Run the following commands to send data from Application Server 1 and 2.

TCP from Application Server1: [iperf -c 192.168.20.12 -B 192.168.20.10 -w 2M -t 100000 -i 1 -p 50000]
TCP from Application Server2: [iperf -c 192.168.20.12 -B 192.168.20.100 -w 2M -t 100000 -i 1 -p 50000]

UDP from Application Server1: [iperf-c 192.168.20.12 -B 192.168.20.10 -b 300M -w 2M -t 100000 -i 1 -p
50000]

UDP from Application Server2: [iperf-c 192.168.20.12 -B 192.168.20.100 -b 300M -w 2M -t 100000 -i 1 -p
50000]

5. TheIP data throughput is displayed by the iperf application on the client server.

Note: Refer to B.3, adjust the buffer size (“-w” option argument) to match the performance of the Application
Server and the data rate.

Change the port number (“-p” option argument) to match the Application Server. The same port number
may be used by other applications on the PC.



6. RRM

The following test procedure can be used by both the MT8820C and MT8821C.

6.1. 1Port CS Fallback/Redirection

This chapter describes CS Fallback/Redirection to Inter-RAT at 1 Port.
Using CS Fallback/Redirection after completion of all measurements in LTE can shorten the switching time to
Inter-RAT.

The required options for CS Fallback/Redirection are shown below. Refer to Chapter 1.1.

LTE Inter-RAT

W-CDMA TD-SCDMA GSM CDMA2000/1xEV-DO
FDD MX882012C-016 - MX882012C-016 MX882012C-017
TDD MX882013C-016 MX882013C-018 MX882013C-016 or 018 MX882013C-017

6.1.1. CS Fallback to W-CDMA/Redirection to W-CDMA

This chapter describes an example where the LTE cell executes CS fallback to W-CDMA DL Channel 10700.

1. Execute STDSEL WCDMA to change the system to W-CDMA.

2. Execute PRESET_3GPP to perform W-CDMA initialization.

3. Execute DLCHAN 10700 to set the Common Parameter - Downlink Channel to 10700.

4. Execute INTEGRITY ON to set Call Processing Parameter - Integrity Protection to ON.

5. Execute REGMODE CS to set Call Processing Parameter - Registration Mode to CS.

6. Execute CONMODE CSFB to set Call Processing Parameter - Connection Mode to CS Fallback.
7. Execute LAC 0001 to set Call Processing Parameter - LAC to 0001.

8. Execute STDSEL LTE to change the system to LTE.

9.  Execute PRESET to perform LTE initialization.

10. Execute IRAT CSFB_WCDMA to set the destination at CS Fallback execution to W-CDMA.

11. Execute IRATW_CH 10700 to set Call Processing Parameter - Inter-RAT Mobility - W-CDMA - DL Channel to
the same value as the above W-CDMA Downlink Channels setting.

12. Execute IRAT_STDCNG ON to set automatic switching when CS Fallback is executed to change Standard

13. Perform the LTE connection. (=2.1.2, 2.1.3, 2.1.4)

14. Execute CSFB to set either CS Fallback or Redirection to W-CDMA.

15. Execute CALLSTAT? to query the call processing status is 7 (= Loop Mode 1).
(If not 7 (= Loop Mode 1), repeat step 15.)

For Redirection, the changes to the above procedure are shown below.
10. Execute IRAT REDIRECT_WCDMA to set the destination when Redirection is executed to W-CDMA.

15. Execute CALLSTAT? to query the call processing status is 2 (= Idle (Regist)).
(If not 2 (= Idle (Regist)), repeat step 15.)

NOTE:
®  W-CDMA LAC must be fixed to “0001".
® To perform CS Fallback/Redirection to W-CDMA at 1 Port, version 22.23 or later of the W-CDMA software
is required.
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6.1.2. CS Fallback to TD-SCDMA/Redirection to TD-SCDMA

This chapter describes an example where the LTE cell executes CS fallback to TD-SCDMA DL Channel 10054.

oarwDdR

© ® N

11.
12.
13.
14.

Execute STDSEL TDSCDMA to change the system to TD-SCDMA.

Execute PRESET to perform TD-SCDMA initialization.

Execute CHAN 10054 to set Common Parameter - Channel to 10054.

Execute INTEGRITY ON to set Call Processing Parameter - Integrity Protection to ON.
Execute REGMODE CS to set Call Processing Parameter - Registration Mode to CS.
Execute LAC 0001 to set Call Processing Parameter - LAC to 0001.

Execute STDSEL LTE to change the system to LTE.

Execute PRESET to perform LTE initialization.

Execute IRAT CSFB_TDSCDMA to set the destination at CS Fallback execution to TD-SCDMA.

Execute IRATW_CH 10054 to set Call Processing Parameter - Inter-RAT Mobility - W-CDMA - DL Channel to
the same value as the above TD-SCDMA Channels setting.

Execute IRAT_STDCNG ON to set automatic switching when CS Fallback is executed to change Standard.
Perform the LTE connection. (=2.1.2, 2.1.3, 2.1.4)

Execute CSFB to set CS Fallback or Redirection to TD-SCDMA.

Execute CALLSTAT? to query the call processing status is 7 (= Loop Mode 1).

(If not 7 (= Loop Mode 1), repeat step 14.)

For Redirection, the changes to the above procedure are shown below.

9.

14.

Execute IRAT REDIRECT_TDSCDMA to set the destination when Redirection is executed to TD-SCDMA.

Execute CALLSTAT? to query the call processing status is 2 (=Idle (Regist)).
(If not 2 (= Idle(Regist)), repeat step 14.)

NOTE:

® TD-SCDMA LAC must be fixed to “0001”
® To perform CS Fallback/Redirection to TD-SCDMA at 1 Port, version 22.25 or later of the TSCDMA
software is required.



6.1.3. CS Fallback to GSM/Redirection to GSM

This chapter describes an example where the LTE Cell executes CS fallback to GSM CCH Channel 1.

©X®NOOOA®DPR

10.
11.
12.
13.
14.

15.

Execute STDSEL GSM to change the system to GSM.

Execute PRESET to perform GSM initialization processing.

Execute SYSCMB DCS1800 to set Call Processing Parameter - System Combination to DCS1800.
Execute CTRLCH 1 to set Call Processing Parameter - CCH Channel to 1.

Execute CHAN 1 to set Call Processing Parameter - TCH Channel to 1.

Execute STDSEL LTE to change the system to LTE.

Execute PRESET to perform LTE initialization processing.

Execute IRAT CSFB_GSM to set the destination at CS Fallback execution to GSM.

Execute IRATG_BI DCS1800 to set Call Processing Parameter - Inter-RAT Mobility - GSM - Band Indicator to
DCS1800.

Execute IRATG_CH 1 to set the same values as the above GSM Channels settings.

Execute IRAT_STDCNG ON to set automatic switching when CS Fallback is executed to change Standard.
Perform the LTE connection. (=2.1.2, 2.1.3, 2.1.4)

Execute CSFB to set CS Fallback to GSM.

Execute CALLSTAT? to query the call processing status is 6 (= Termination).

(If not 6 (= Termination), repeat step 14.)

The UE responds to the Network call origination.

For Redirection, the changes to the above procedure are shown below.

8.

14.

Execute IRAT REDIRECT_GSM to set the destination when Redirection is executed to GSM.

Execute CALLSTAT? to query the call processing status is 1 (= Idle (Regist)).
(If not 1 (= Idle (Regist)), repeat step 14.)

NOTE:

® To perform CS Fallback/Redirection to GSM at 1 Port, version 22.18 or later of the GSM software is
required.
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6.1.4. CS Fallback to CDMA2000/Redirection to CDMA2000

This chapter describes an example where the LTE cell executes CS fallback to CDMA2000 Band Class is 0 and the
channel is 283.

NookowbdhpR
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10.

11.
12.
13.
14.

Execute STDSEL CDMA2K to switch the system to CDMA2000.

Execute PRESET to perform CDMA2000 initialization.

Execute PRESET to perform CDMA2000 initialization.

Execute CHAN 283,1X to set Channel to 283.

Execute STDSEL LTE to switch the system to LTE.

Execute PRESET to perform LTE initialization.

Execute PREREGIST 1XRTT to set Call Processing Parameter - Pre-Registration to 1xRTT for execution to
CDMA2000-1xRTT.

Execute IRAT CSFB_CDMAZ2000 to set the destination at CS Fallback execution to CDMA2000.

Execute IRATC BC 0 to set Call Processing Parameter - Inter-RAT Mobility - CDMA2000 - bandclass to the
same values as the above CDMA2000 Band class settings.

Execute IRATC CH 283 to set Call Processing Parameter - Inter-RAT Mobility - CDMA2000 - Channel to the
same values as the above CDMA2000 Channel settings.

Execute IRAT_STDCNG ON to set automatic switching when CS Fallback is executed to change Standard.
Perform LTE connection. (=2.1.2, 2.1.3, 2.1.4)

Execute CSFB to set CS Fallback or Redirection to CDMA2000.

Execute CALLSTAT? to query the call processing status is 6 (= Connected/Conversation).

(If not 6 (= Connected/Conversation), repeat step 14.)

For Redirection, the changes to the above procedure are shown below.

8. Execute IRAT REDIRECT _CDMAZ2000 to set the destination at CS Fallback execution to CDMA2000.
14. Execute CALLSTAT? to query the call processing status is 1(= Idle (Regist)).

(If not 1 (= Idle (Regist)), repeat step 14.)
NOTE:

® To perform CS Fallback/Redirection to CDMA2000 at 1 Port, version v22.24 or later of the CDMA2000
software version is required.



6.1.5. Redirection to 1xEV-DO

This chapter describes an example of redirection where 1xEV-DO Band Class is 0 and Channel is 283.
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Execute STDSEL CDMA2K to switch the system to CDMA2000.

Execute PRESET to perform CDMA2000 initialization.

Execute C2KSTD EV to set to 1xEV-DO.

Execute BANDCLASS 0,EV to set the Band class to 0.

Execute CHAN 283,EV to set Channel to 283.

Execute STDSEL LTE to change the system to LTE.

Execute PRESET to perform LTE initialization.

Execute IRAT REDIRECT_EVDO to set the destination at Redirection execution to 1xEV-DO.
Execute IRATC BC 0 to set the same values as the above CDMA2000 Band class settings.
Execute IRATC CH 283 to set the same values as the above CDMA2000 Channel settings.

Execute IRAT_STDCNG ON to set automatic switching when CS Fallback is executed to change Standard.

Perform LTE connection. (=2.1.2, 2.1.3, 2.1.4)

Execute CSFB to set Redirection to 1xEV-DO.

Execute CALLSTAT? to query the call processing status is 2 (= Idle (Session Opened)).
(If not 2 (= Idle (Session Opened)), repeat step 14.)

NOTE:

® To perform Redirection to 1xXEV-DO at 1 Port, version 22.24 or later of the CDMA2000 software is
required.
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6.2. Cell Reselection

This chapter outlines cell reselection and explains the operation procedure.

After completing location registration to a cell, the UE searches for the cell with stronger Rx sensitivity than that of
the registered cell based on the criteria of cell reselection. When a cell fulfills the cell reselection criteria, the UE

executes reselection to that cell.

6.2.1. Cell Selection Criterion

Srxlev and Squal are used for evaluation of cell selection and reselection and the following criteria must be fulfilled

for each standard.

6.2.1.1. E-UTRAN Case

Srxlev>0 AND Squal>0

Srxlev
Pcompensation

erlevmeas

(erlevmin + erlevminoffset)

Squal = Qqualmeas - (Qqualmin + Qqualminoffset)

Srxlev

Cell selection RX level value (dB)

Squal

Cell selection quality value (dB)

erlevmeas

Measured cell RX level value (RSRP)

Qqualmeas Measured cell quality value (RSRQ)
Qrxievmin Minimum required RX level in cell (dBm)
Qqualmin Minimum required quality level in cell (dB)

erlevminoffset

Offset to signalled Qevmin taken into account in Srxlev evaluation as result of
periodic search for higher-priority PLMN while camped normally in VPLMN.

Qqualminoffset

Offset to signalled Qquamin taken into account in Squal evaluation as result of
periodic search for higher-priority PLMN while camped normally in VPLMN.

Pcompensation

rnaX(PEMAX - PPowerCIass: 0) (dB)

PEMAX

Maximum TX power level UE may use when transmitting on uplink in cell
(dBm) defined as Pgyaxin [TS 36.101].

PPowerCIass

Maximum RF output power of UE (dBm) according to UE power class as
defined in [TS 36.101].

Since the MT8821C does not transmit Qquamin of SysteminformationBlockType1, the UE applies the value of negative

infinity for Qquamin. Therefore Squal > 0 is always satisfied.

- Refer to the Inter-RAT Cell Reselection criteria (6.2.3) for comparison with the MT8821C settings.
- These criteria are defined in 3GPP TS36.304 5.2.3.2.




6.2.1.2. UTRAN Case

for FDD cells: Srxlev>0 AND Squal >0

for TDD cells: Srxlev>0

Srxlev = erlevmeas - (erlevmin + erlevminoffset) - Pcompensation

Squal = Qqualmeas - (Qqualmin + Qqualminoffset)

Squal Cell Selection quality value (dB)
Applicable only to FDD cells
Srxlev Cell Selection RX level value (dB)
Qqualmeas Measured cell quality value. Quality of received signal expressed in CPICH Ec/NO

(dB) for FDD cells. CPICH Ec/NO is averaged. Applicable only to FDD cells.

erlevmeas

Measured cell RX level value. This is received signal, CPICH RSCP for FDD cells (dBm)
and P-CCPCH RSCP for TDD cells (dBm).

Qqualmin

Minimum required quality level in cell (dB). Applicable only to FDD cells.

QqualminOffset

Offset to signalled Qqualmin taken into account in Squal evaluation as result of
periodic search for higher-priority PLMN while camped normally in VPLMN.

Qrxlevmin

Minimum required RX level in cell (dBm).

QrxlevminOffset

Offset to signalled Qrxlevmin taken into account in Srxlev evaluation as result of
periodic search for higher-priority PLMN while camped normally in VPLMN.

Pcompensation

max(UE_TXPWR_MAX_RACH - P_MAX, 0) (dB)

UE_TXPWR_MAX_RACH

Maximum TX power level UE may use when accessing cell on RACH (read in system
information) (dBm).

P_MAX

Maximum RF output power of UE (dBm).

- Refer to the Inter-RAT Cell Reselection criteria (6.2.3) for comparison with the MT8821C settings.
- These criteria are defined in 3GPP TS25.304 5.2.3.1.

6.2.1.3. GSM Case

C1>0

C1=A-Pcompensation

C1 Path loss criterion parameter (dB)
A RLA_C - RXLEV_ACCESS_MIN
RLA_C Running average of received signal level

RXLEV_ACCESS_MIN

Minimum received signal level at MS required for access to system (dBm).

Pcompensation

Max MS_TXPWR_MAX_CCH - P, 0) (dB)

MS_TXPWR_MAX_CCH

Maximum TX power level MS may use when accessing system until otherwise
commanded.

Maximum RF output power of MS.

- Refer to the Inter-RAT Cell Reselection criteria (6.2.3) for comparison with the MT8821C settings.
- These criteria are defined in 3GPP TS45.008 6.4.
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6.2.2. Measurement Rules for Cell Reselection

After completing location registration to a cell, the UE evaluates non-serving cells in preparation for executing cell
reselection. The following criteria must be unsatisfied to perform evaluation. If the following criteria are satisfied,
whether or not to perform evaluation depends on the UE.

-Intra-frequency Cell Reselection

Srxlev > SIntraSearchP AND Squal > SIntraSearchQ

-Inter frequency and Inter-RAT Cell Reselection
Srxlev > SnonIntraSearchP AND Squal > SnonIntraSearchQ

Inter-frequency is evaluated with these criteria because the MT8821C LTE cell priorities are all the same. Inter-RAT
is also evaluated with these criteria because the LTE cell reselection priority is set to the highest.

Since the MT8821C does not transmit Sintrasearchq /Snonintrasearchq Of SystemInformationBlockType3, the UE applies the
value of 0 dB for Sintrasearchq/Snonintrasearchq- COnsequently, Squal > Sintrasearchq aNd Squal > Sponintrasearchq are fulfilled as
described in Chapter 6.2.1. When SystemInformationBlockType3 does not include Sintrasearchp/Snonintrasearchp
(s-IntraSearch = Off, s-NonIntraSearch = Off), the UE applies the value of infinity for Sintrasearchp/Snonintrasearchp-
Therefore the evaluation result is Srxlev < Sinyasearchps STXI€V < Sponintrasearchp @nd the neighbour cell evaluation
criteria are fulfilled.

- Refer to the Cell Reselection Operation Procedure (6.2.5) for how to set Sintrasearchp-
- These criteria are defined in 3GPP TS36.304 5.2.4.2.
- Refer to 3GPP TS36.331 for each message element of SystemInformationBlockType.



6.2.3. Inter-RAT Cell Reselection Criteria
When the criteria in Chapter 6.2.2 are fulfilled, the UE performs evaluation to execute cell reselection.

Since the MT8821C does not transmit Threshsering, Lowq OF SystemInformationBlockType3, the UE performs cell
reselection when Srxlev for each serving cell and neighbour cell fulfils the following criteria.

Srxlev(serving cell) < Threshserying, Lowe  AND  Srxlev(neighbour cell) > Threshy, (owp

Variable Parameter
E-UTRAN UTRAN GSM 1xEV-DO
Srxlev, C1 *4
Qrxievmeas: RLA_C Output Level (EPRE) | Output Level Output Level Output Level (Fwd.)
Qrxievmins Qrxlevmin (SIB1) *' -119 dB (fixed) -115 dB (fixed)
RXLEV_ACCESS_MIN
Qrxievminoffset Not sent*? Not sent*? - —

Pcompensation

Maximum p-Max 33 dBm (fixed) 0 dBm (fixed) -
TX Power Level
Maximum 23 dBm*? 23 dBm*? 23 dBm*?

RF Output Power

*1: Setting x 2 = actual value (dB)

*2: UE applies the value of 0 dB

*3: Power Class 3 value

*4: Calculated by formula (-FLOOR(-2 x 10 x log10 Ec/Io) in units of 0.5 dB) defined in 3GPP TS36.304 5.2.4.5.

- Refer to the Cell Reselection Operation Procedure (6.2.5) for how to set Threshy | owp and Threshy |owe-

- These criteria are defined in 3GPP TS36.304 5.2.4.5 E-UTRAN Inter-frequency and inter-RAT Cell Reselection criteria.
- Refer to 3GPP TS36.331 for each message element of SystemInformationBlockType.

6.2.4. Intra-Frequency and Equal Inter-Frequency Cell Reselection Criteria

When the criteria in Chapter 6.2.2 are fulfilled, the UE ranks cells to perform cell reselection. When the ranking Rn
of the following neighbour cell is greater than the ranking Rs of the serving cell, the UE performs cell reselection.

Rs = Qmeas,s + QHyst

Rn = Qmeas,n + Qoffset

Qmeas RSRP measurement quantity used at cell reselection.

Qoffset For intra-frequency: Equals to Qoffsets,n, if Qoffsets,n is valid, otherwise this equals to zero.
For inter-frequency: Equals to Qoffsets,n plus Qoffsetfrequency, if Qoffsets,n is valid, otherwise
this equals to Qoffsetfrequency.

The MT8821C sets QHyst of SystemInformationBlockType3 to dBO. For inter-frequency, only Qoffsetfrequency is used
because the MT8821C does not transmit Qoffsets,n.

- The Qmeas Setting procedure is the same as Qyevmeas described in 6.2.3 Inter-RAT Cell Reselection Criteria.
- Refer to 6.2.5 Cell Reselection Operation Procedure for how to set Qoffset.
- These criteria are defined in 3GPP TS36.304 5.2.4.6.
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6.2.5. Cell ReselectionProcedure

To perform cell reselection, follow the procedure below. LTE (serving cell) operations are in blue and neighbor cell
operations are in red.

NOTE 1: Perform initial condition setting (2.1.2) and external loss setting for each standard before
performing cell reselection.

NOTE 2: TS36.521-3 specifies the margin for cell reselection criteria as at least 6 dB.

6.2.5.1. Inter-RAT(TD-SCDMA) Cell Reselection: TD-SCDMA is lower priority.

Noupwh =

9.

10.
11.
12.

13.

[TD-SCDMA] Execute CHAN 10054 to set Common Parameter - Channel to 10054.

[TD-SCDMA] Execute LVL OFF to set Common Parameter - Output Level to Off.

[LTE] Execute OLVL_EPRE -50.0 to set Common Parameter - Output Level (EPRE) to -50.0 (dBm/15 kHz).
[LTE] Execute QRXLEVMIN_SIB1 -70 to set Call Processing Parameter - Qrxlevmin (SIB1) to -70 (-140 dB).
[LTE] Execute SNONINTRA -1 to set Call Processing Parameter - s-NonIntraSearch to Off (~ dB).

[LTE] Execute THSERVLOW 30 to set Call Processing Parameter - threshServingLow to 30 (60 dB).

[LTE] Execute NCATDSDLUARFCN 1,10054 to set the leftmost Inter RAT (TD-SCDMA) Cell - threshX-Low to
10054.

[LTE] Execute NCATDSTXLOW 0 to set Call Processing Parameter - Inter RAT (TD-SCDMA) Cell - threshX-Low
to 0 (0 dB).

[LTE] Turn on the UE power and perform location registration (2.1.3).

[TD-SCDMA] Execute LVL ON to set Common Parameter - Output Level to On.

[TD-SCDMA] Execute OLVL -30.0 to set Common Parameter - Output Level to -30.0 dBm.

[LTE] Execute OLVL_EPRE -75.0 to set Common Parameter - Output Level (EPRE) to -75.0 (dBm/15 kHz), and
wait a few seconds.

[TD-SCDMA] Execute CALLSTATIC? and check that the call processing static status is 2 (= Idle(Regist)).

6.2.5.2. Inter-RAT(W-CDMA) Cell Reselection: W-CDMA is lower priority.
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[W-CDMA] Execute PRESET_3GPP to initialize to the value based on 3GPP.
[W-CDMA] Execute DLCHAN 10700 to set DL Channel to 10700.

[W-CDMA] Execute INTEGRITY ON to set Integrity Protection to On.

[W-CDMA] Execute REGMODE COMBINED to set Registration Mode to Combined.
[W-SCDMA] Execute LVL OFF to set Output Level to Off.

[LTE] Execute OLVL_EPRE -50.0 to set Output Level (EPRE) to -50.0 (dBm/15 kHz).
[LTE] Execute QRXLEVMIN_SIB1 -70 to set Qrxlevmin (SIB1) to -70 (-140 dB).

[LTE] Execute SNONINTRA -1 to set s-NonIntraSearch to Off (« dB).

[LTE] Execute THSERVLOW 30 to set threshServingLow to 30 (60 dB).

[LTE] Execute NCAWCDMADLUARFCN 1,10700 to set the leftmost Inter RAT (W-CDMA) Cell - UARFCN to
10700.

. [LTE] Execute NCAWCDMATXLOW 0 to set Inter RAT (W-CDMA) Cell - threshX-Low to 0 (0 dB).
. [LTE] Turn on the UE power and perform location registration (2.1.3).
. [W-CDMA] Execute LVL ON to set Output Level to On.

[W-CDMA] Execute OLVL -30.0 to set Output Level to -30.0 dBm.

. [LTE] Execute OLVL_EPRE -75.0 to set Output Level (EPRE) to -75.0 (dBm/15 kHz) and wait a few seconds.
. [W-CDMA] Execute CALLSTAT? and check that the call processing static status is 2(= Idle (Regist)).



6.2.5.3. Inter-RAT(GSM) Cell Reselection: GSM is lower priority.

N AN =

9

10.
11.
12.
13.
14.

[GSM] Execute SYSCMB DCS1800 to set System Combination to GSM/DCS1800.

[GSM] Execute CTRLCH 1 to set CCH Channel to 1.

[GSM] Execute LVL OFF to set Output Level to Off.

[LTE] Execute OLVL_EPRE -50.0 to set Output Level (EPRE) to -50.0 (dBm/15 kHz).

[LTE] Execute QRXLEVMIN_SIB1 -70 to set Qrxlevmin (SIB1) to -70 (-140 dB).

[LTE] Execute SNONINTRA -1 to set s-NonIntraSearch to Off (« dB).

[LTE] Execute THSERVLOW 30 to set threshServingLow to 30 (60 dB).

[LTE] Execute NCABCCHARFCN 1,1,DCS1800 to set the leftmost Inter RAT (GSM) Cell - BCCH-ARFCN and
Band to 1 and DCS, respectively.

[LTE] Execute NCAGSMTXLOW 0 to set Inter RAT (GSM) Cell - threshX-Low to 0 (0 dB).

[LTE] Turn on the UE perform and perform location registration (2.1.3).

[GSM] Execute LVL ON to set Output Level to On.

[GSM] Execute OLVL -30.0 to set Output Level to -30.0 dBm.

[LTE] Execute OLVL_EPRE -75.0 to set Output Level (EPRE) to -75.0 (dBm/15 kHz) and wait a few seconds.
[GSM] Execute CALLSTAT? and check that the call processing static status is 2(= Idle (Regist)).

6.2.5.4. Inter-RAT(1xEV-DO) Cell Reselection: 1XEV-DO is lower priority.
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[1XEV-DO] Execute C2KSTD EV to set Standard to1xEV-DO.

[1XEV-DO] Execute BANDCLASS 1 to set Band Class to 1.

[1XEV-DO] Execute CHAN 375 to set Channel to 375.

[1xXEV-DO] Execute LVL OFF to set Output Level to Off.

[LTE] Execute OLVL_EPRE -50.0 to set Output Level (EPRE) to -50.0 (dBm/15 kHz).

[LTE] Execute QRXLEVMIN_SIB1 -70 to set Qrxlevmin (SIB1) to -70 (-140 dB).

[LTE] Execute SNONINTRA -1 to set s-NonIntraSearch to Off (« dB).

[LTE] Execute THSERVLOW 30 to set threshServingLow to 30 (60 dB).

[LTE] Execute NCAEVDOARFCN 1,375 to set the leftmost Inter RAT (1xEV-DO) Cell - ARFCN to 375.

. [LTE] Execute NCAEVDOBAND BC1 to set Inter RAT (1xEV-DO) Cell - Band Class to bc1.

. [LTE] Execute NCAEVDOTXLOW 2 to set Inter RAT (1xEV-DO) Cell - threshX-Low to 2 (-1.0 dB).
. [LTE] Turn on the UE power and perform location registration (2.1.3).

. [1xEV-DO] Execute LVL ON to set Output Level to On.

[1xEV-DO] Execute CALLSTATIC? and check that the call processing static status is 2(= Idle (Regist)).

6.2.5.5. Inter-Frequency Cell Reselection: Inter-Frequency has same priority.
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[InterFreq] Execute DLCHAN 0 to set DL Channel to 0.

[InterFreq] Execute TAC 000A to set TAC to 000A.

[InterFreq] Execute LVL OFF to set Output Level to Off.

[LTE] Execute OLVL_EPRE -50.0 to set Output Level (EPRE) to -50.0 (dBm/15 kHz).

[LTE] Execute QRXLEVMIN_SIB1 -70 to set Qrxlevmin (SIB1) to -70 (-140 dB).

[LTE] Execute SNONINTRA -1 to set s-NonIntraSearch to Off (« dB).

[LTE] Execute NCAINTERFREQ 1,0 to set the leftmost Inter Frequency Cell - DL Channel to 0.

[LTE] Execute NCAINTERQOFFSET 0dB to set Inter Frequency Cell - g-OffsetFreq to 0 dB.

[LTE] Execute NCAINTERQOFFSETCELL 1,-4dB to set the leftmost Inter Frequency Cell - g-OffsetCell to -4
dB.

. [LTE] Execute NCAINTERCELLID 1,0 to set the leftmost Inter Frequency Cell - Cell ID to 0.
11.
12.
13.
14.
15.

[LTE] Turn on the UE power and perform location registration (2.1.3).

[InterFreq] Execute LVL ON to set Output Level to On.

[InterFreq] Execute OLVL_EPRE -60.0 to set Output Level (EPRE) to -60.0 (dBm/15 kHz).

[LTE] Execute OLVL_EPRE -75.0 to set Output Level (EPRE) to -75.0 (dBm/15 kHz) and wait a few seconds.
[InterFreq] Execute CALLSTAT? and check that the call processing static status is 2(= Idle(Regist)).

6.2.5.6. Intra-Frequency Cell Reselection
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[IntraFreq] Execute CELLID 100 to set Cell ID to 100.

[IntraFreq] Execute TAC 000A to set TAC to 000A.

[IntraFreq] Execute LVL OFF to set Output Level to Off.

[LTE] Execute OLVL_EPRE -50.0 to set Output Level (EPRE) to -50.0 (dBm/15 kHz).

[LTE] Execute QRXLEVMIN_SIB1 -70 to set Qrxlevmin (SIB1) to -70 (-140 dB).

[LTE] Execute SINTRA -1 to set s-IntraSearch to Off (« dB).

[LTE] Execute NCAINTRAFREQ 1,100 to set the leftmost Intra Frequency Cell - Cell ID to 100.
[LTE] Execute NCAINTRAQOFFSET 0 to set Intra Frequency Cell - q-OffsetCell to 0 dB.

[LTE] Turn on the UE power and perform location registration (2.1.3).

[IntraFreq] Execute LVL ON to set Output Level to On.

. [IntraFreq] Execute OLVL_EPRE -60.0 to set Output Level (EPRE) to -60.0 (dBm/15 kHz).
. [LTE] Execute OLVL_EPRE -70.0 to set Output Level (EPRE) to -70.0 (dBm/15 kHz) and wait a few seconds.
. [IntraFreq] Execute CALLSTAT? and check that the call processing static status is 2(= Idle (Regist)).



6.3. Measurement Report

This chapter describes the Measurement Report.
This function can verify the Inter-RAT measurement function and receiver characteristics for neighboring cells, such
as E-UTRA inter-frequency/intra-frequency, Inter-RAT UTRA FDD/TDD, GSM, CDMA2000 in RRC_CONNECTED state.

6.3.1. Initial Condition Setting

In this and following chapters, the initial settings are 480 ms for Measurement Report - Interval, and Periodical for
Measurement Report - Trigger Type. Changes can be made if necessary.

1.  Execute MEASREP_INTVAL 480 to send UE Report every 480 ms.
2. Execute MEASREP_TRG PERIODICAL to set Measurement Report - Trigger Type to Periodical.

6.3.2. Measurement Report Procedure
6.3.2.1. Measurement Report for LTE

This chapter describes the UE Report for the Serving Cell (LTE).

Execute CALLRFR to initialize the UE Report value.

Execute NEIGHCELLMEAS OFF to set Neighbour Cell Measurement to OFF.
Connect in Test Mode. (=2.3)

Execute MEASREP ON to request UE Report.

Execute RSRP? FLAG and check if the Response is 1 to receive the UE Report.
Execute RSRP? to read the RSRP value.

To read again, return to Step 4 and continue.
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For a one-time UE Report, the changes to the procedure are shown below.
These changes can be applied to the following procedures.

5. Execute MEASREP OFF.
6. Execute MEASREP_ONCE to request UE report only once.

6.3.2.2. Measurement Report for Intra-Frequency

This chapter describes the UE Report for LTE and Intra-Frequency. In the example, the Cell ID for Intra-Frequency is
set to 100 and TAC is set to 000A. A UE Report for the Neighbour Cell requires signal input to the UE. Signal Input is
also required for the following procedures.

[LTE] Execute CALLRFR to initialize the UE Report value.

[LTE] Execute NCAINTRAFREQ 1,100 to set leftmost Intra Frequency Cell - Cell ID to 100.

[LTE] Execute NEIGHCELLMEAS INTRAFREQ to set Neighbour Cell Measurement to Intra Frequency.
[IntraFreq] Execute CELLID 100 to set Cell ID to 100.

[IntraFreq] Execute TAC 000A to set TAC to 000A.

[LTE] Connect in the Test Mode. (=2.3)

[LTE] Execute MEASREP ON to request UE Report.

[LTE] Execute MREP_LTE? FLAG and check if the Response is 1 to receive the UE Report for Intra-Frequency.
[LTE] Execute MREP_LTE? to read the Cell ID, RSRP, and RSRQ values.

To read again, return to Step 8 and continue.

CONULAWN =

—_

245



246

6.3.2.3. Measurement Report for Inter-Frequency

This chapter describes the UE Report of LTE and Inter-Frequency. In the example, the DL Channel for
Inter-Frequency is set to 2525, Cell ID is set to100 and TAC is set to 000A.
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[LTE] Execute CALLRFR to initialize the UE Report value.

[LTE] Execute NCAINTERFREQ 1,2525 to set leftmost Inter Frequency Cell - DL Channel to 2525.
[LTE] Execute NCAINTERCELLID 1,100 to set leftmost Inter Frequency Cell - Cell ID to100.

[LTE] Execute NEIGHCELLMEAS INTERFREQ to set Neighbour Cell Measurement to Inter Frequency.
[InterFreq] Execute CELLID to set Cell ID to100.

[InterFreq] Execute TAC 0000A to set TAC to 000A.

[LTE] Connect on Test Mode. (=2.3)

[LTE] Execute MEASREP ON to request the UE Report.

[LTE] Execute MREP_LTE? FLAG and check if the Response is 1 to receive the UE Report for Inter-Frequency.
[LTE] Execute MREP_LTE? to read the Cell ID, RSRP, and RSRQ values.

To read again, return to Step 10 and continue.

6.3.2.4. Measurement Report for W-CDMA

This chapter describes the UE Report for LTE and W-CDMA. In the example, the DL Channel for W-CDMA is set to
10700 and Primary Scrambling Code is set to to100.

1.
2.
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[LTE] Execute CALLRFR to initialize the UE Report value.

[LTE] Execute NCAWCDMADLUARFCN 1,10700 to set leftmost Inter RAT(W-CDMA) Cell - UARFCN to
10700.

[LTE] Execute NCAWCDMACELLID 100 to set Inter RAT(W-CDMA) Cell - Cell ID to 100.

[LTE] Execute NEIGHCELLMEAS WCDMA to set Neighbour Cell Measurement to W-CDMA.
[W-CDMA] Execute DLCHAN 10700 to set DL Channel to 10700.

[W-CDMA] Execute PRISCRCODE 100 to set Primary Scrambling Code to 100.

[LTE] Connect on Test Mode. (=2.3)

[LTE] Execute MEASREP ON to request the UE Report.

[LTE] Execute MREP_WCDMA? FLAG and check if the Response is 1 to receive the UE Report for W-CDMA.
[LTE] Execute MREP_WCDMA? to read the Cell ID, and RSCP values.

To read again, return to Step 10 and continue.

6.3.2.5. Measurement Report for TD-SCDMA

This chapter describes the UE Report of LTE and TD-SCDMA. In the example, the Channel in TD-SCDMA is set to
10054 and Scrambling Code ID is set to 0.
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11.

[LTE] Execute CALLRFR to initialize the UE Report value.

[LTE] Execute NCATDSDLUARFCN 1,10054 to set leftmost Inter RAT(TD-SCDMA) Cell - UARFCN to 10054.
[LTE] Execute NCATDSCELLID 0 to set Inter RAT(TD-SCDMA) Cell - Cell ID to 0.

[LTE] Execute NEIGHCELLMEAS TDSCDMA to set Neighbour Cell Measurement to TD-SCDMA.
[TD-SCDMA] Execute CHAN 10054 to set Channel to 10054.

[TD-SCDMA] Execute SCRCODEID 0 to set Scrambling Code ID to 0.

[LTE] Connect on Test Mode. (=2.3)

[LTE] Execute MEASREP ON to request the UE Report.

[LTE] Execute MREP_TDSCDMA? FLAG and check if the Response is 1 to receive the UE Report for
TD-SCDMA.

[LTE] Execute MREP_TDSCDMA? to read the Cell ID, and RSCP values.

To read again, return to Step 10 and continue.



6.3.2.6. Measurement Report for GSM

This chapter describes the UE Report of LTE and GSM. In the example, the CCH Channel in GSM is set to 1 and
System Combination is set to GSM/DCS1800.

1. [LTE] Execute CALLREFR to initialize the UE Report value.

2. [LTE] Execute NCABCCHARFCN 1,1,DCS1800 to set leftmost Inter RAT(GSM) Cell - BCCH-ARFCN and Band
to 1 and DCS1800, respectively.

[LTE] Execute NEIGHCELLMEAS GSM to set Neighbour Cell Measurement to GSM.

[GSM] Execute SYSCMB DCS1800 to set System Combination to GSM/DCS1800.

[GSM] Execute CTRLCH 1 to set CCH Channel to 1.

[LTE] Connect on Test Mode. (=2.3)

[LTE] Execute MEASREP ON to request the UE Report.

[LTE] Execute MREP_GSM? FLAG and check if the Response is 1 to receive the UE Report for GSM.
[LTE] Execute MREP_GSM? to read the ARFCN, NCC, BCC, and RxLev values.

[LTE] Execute MREP_GSM_BAND? to read the Band value.

To read again, return to Step 9 and continue.
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6.3.2.7. Measurement Report for 1xEV-DO

This chapter describes the UE Report for LTE and 1xEV-DO. In the example, the Channel in 1XEV-DO is set to 300,
Band Class is set to 1 and Pilot PN Off is set to 0.

1. [LTE] Execute CALLREFR to initialize the UE Report value.
2. [LTE] Execute NCAEVDOARFCN 1,300 to set leftmost Inter RAT(1xEV-DO) Cell - ARFCN to 300.
3. [LTE] Execute NCAEVDOBAND BC1 to set Inter RAT(1xXEV-DO) Cell - Band Class to bc1.
4. [LTE] Execute NCAEVDOCELLID 0 to set Inter RAT(1xEV-DO) Cell - Cell ID to 0.
5. [LTE] Execute NEIGHCELLMEAS EVDO to set Neighbour Cell Measurement to 1xEV-DO.
6. [1xXEV-DO] Execute BANDCLASS 1 to set Band Class to 1.
7. [1xXEV-DO] Execute CHAN 300 to set Channel to 300.
8. [1xXEV-DO] Execute PNOFFS 0 to set Pilot PN Offset to 0.
9. [LTE] Connect on Test Mode. (=2.3)
10. [LTE] Execute MEASREP ON to request the UE Report.
11.  [LTE] Execute MREP_EVDO? FLAG and check if the Response is 1 to receive the UE Report for 1xEV-DO.
12.  [LTE] Execute MREP_EVDO? to read the Cell ID and PilotStrength.
13. Toread again, return to Step 12 and continue.
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6.3.2.8. Measurement Report for CA

This chapter describes the UE Report for CA. In the example, the initial condition is set (-2.2.3) and the UE Report
is requested when SCC Activation is Off and On.

1. Execute CALLRFR to initialize the UE Report value.
2.  Execute MEASCYCLE_SCC1 SF1280 to set SCell Measurement Cycle of SCC-1 to sf1280.
3. Execute ACT_SCC1 OFF to set SCC-1 Activation to OFF.
4. Connectin the Test Mode. (=2.2.5)
5. Execute MEASREP ON to request UE Report.
6. Execute RSRP_SCC1? FLAG and check if the Response is 1 to receive the UE Report for SCC-1.
7. Execute RSRP_SCC1? to read the SCC-1 RSRP value.
8. Toread again, return to Step 7 and continue.
9. Execute MEASREP OFF to switch OFF transition for the UE Report.
10.  Execute CALLRFR to initialize the UE Report value.
11.  Execute ACT_SCC1 ON to set SCC-1 Activation to ON.
12.  Execute MEASREP ON to request the UE Report.
13.  Execute RSRP_SCC1? FLAG and check if the Response is 1 to receive the UE Report for SCC-1.
14. Execute RSRP_SCC1? to read the RSRP value for SCC-1.
15. Toread again, return to Step 14 and continue.
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7. LTE VOoLTE Echoback Test (MT8821C Only)
The following test procedures can be used for the MT8821C only.
7.1. LTE VOLTE Echoback Test

The VoLTE Echoback between the internal IMS server of the MT8821C and the UE can be tested by installing the
MX882164C LTE VoLTE Echoback option in the MT8821C.
NOTES:
® The VoLTE Connection Test can be performed even without the MX882112C/13C-006 IP Data
Transfer Option License.
® The MX882164C LTE VoLTE Echoback Option does not require the MT8821C-012 Parallel
Measurement Hardware option and can be supported using only the Phone1 hardware.

The following test procedure is based on hands-on operation. Refer to the LTE measurement software operation
manual for the basic operation and remote commands.

7.1.1. Connection Diagram
7.1.1.1. Connection Diagram for IP Data Verification using MT8821C

MT3821C
ZHA
100083561 )
i
Applcation Serverl [192.168.20.000 | | ©
E DUT
: TR
A==
s F
<Front> 192.168.20,11

100 M ase-T1 o,

A

= 7

Apphcation Serverd (192 168.20.10) !

<Rear>

Figure 7.1.1-1 Connection Diagram for LTE VoLTE Echoback Test
(MT8821C, using internal IMS server)

<Required Equipment>
® | TE mobile terminal supporting VoLTE connection
® RF cable to connect MT8821C and LTE mobile terminal
® Crossover cable to connect MT8821C and application server

* Windows is registered trademark of Microsoft Corporation in the USA and other countries.
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7.1.2. Application Server Connection and Setting

With the MT8821C powered-down (OFF), use a crossover Ethernet cable to connect the 1000Base-TX port to the
Application Server1 on the back panel of the MT8821C. Set TCP/IP of the internal Application Server1.

7.1.2.1. IPv4
Setting TCP/IP for Application Server1.

1. Open the Control Panel - Network and Sharing Center - Change adapter setting, and double-click the
Application Server1.

r s E; B
- o —

@{\_}v @ » Control Panel » Network and Internet » Metwork Connections  » - | g |
I Organize » Disable this network device Diagnose this connection 3 - il @
L". Application Serverl L". Application Server2
“a=r* _ Unidentified network o= _ Metwork cable unplugged
=4 Intel(R) 1211 Gigabit Network Con... | 3§ =4 Intel(R) 211 Gigabit Metwork Con...
L". Remotel L". Remote2
“o=er _ Unidentified network “om _ Unidentified network
@7 Intel(R) 82579LM Gigabit Network... D Intel(R) 1211 Gigabit Network Con...

Figure 7.1.2.1-1 Change Adapter Setting Window (MT8821C)

2. Double-click Properties of the Application Server1 Status window, and double-click Internet Protocol
(TCP/IPv4) to open the Internet Protocol (TCP/IP) Properties window.

| Application Serverl Statu

[%]

@ IAppIication Serverl Properll'esl

Nr
Internet Protocel Version 4 (TCP/IPv4) Properties

General

‘fou can get IP settings assigned automatically if your network supports
this capability, Otherwise, you need to ask your network administrator
for the appropriate IP settings.

() Obtain an IP address automatically
@ Use the rollowing IF address:

IP address: 192 . 168 . 20 . 10
Subnet mask: 255,255 .255. O
Default gateway:

Cbtain DNS server address automatically
(@) Use the following DNS server addresses:

Preferred DNS server:

Alternate DNS server:

L4 [ validate settings upon exit

[ OK ] [ Cancel ]
Figure 7.1.2.2-2 Internet Protocol (TCP/IPv4) Properties Window (MT8821C)

3. Choose Use the following IP address and set IP address and Subnet mask as follows:
IP address:  192.168.20.10
Subnet mask: 255.255.255.0

NOTE: Set the same IP addressas at Server IP Address setting in the Packet settings of Call Processing
Parameters.
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Figure 7.1.2.3--3 Server IPv4 Address Setting Screen (MT8821C)

Q Packet

Server IP Address
Client IP Address 1
Client IP Address 2

Subnet Mask

Default Gateway

IPv6 Server IP Address

IPv6 Client IP Address 1

IPv6 Client IP Address 2

Click Advanced... to open the Advanced TCP/IP Settings window.

r

Internet Protocol Version 4 (TCP/IPvd) Properties

A=)

General

‘fou can get IP settings assigned automatically if your network supports
this capability. Otherwise, you need to ask your network administrator

for the appropriate IP settings,

() Obtain an IP address automatically
@) Use the following IP address:

IP address: 192 . 168 .
Subnet mask: 255 . 255
Default gateway: 192 , 168 .

Obtain DNS server address automatically
(@) Use the following DNS server addresses:

Preferred DNS server:

Alternate DNS server:

[T validate settings upon exit

20 . 10
.255. 0
0.1

[

OK ] [ Cancel

]

Figure 7.1.2.4-4 Internet Protocol (TCP/IPv4) Properties Window (MT8821C)
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5.

Click Add... to open the TCP/IP Address window.

.
Advanced TCP/IP Settings @lﬂ
IP Settings | DNS IWINS
IF addresses
1P address Subnet mask.
192.168.20.10 255.255.255.0
I[ Add... ]I[ Edit... ] [ Remove
Default gateways:
Gateway Metric
192.158.20.1 1
Add... ] [ Edit... ] [ Remove
Automatic metric

Figure 7.1.2.5-5 Advanced TCP/IP Settings Window (MT8821C)
Click Add... to open the TCP/IP Address window.

Set IP address and Subnet mask as follows:
IP address:  192.168.20.10

TCP/IP Address [ 5 ]
P pdeiress; 192 .18 . 1. 1
Subret masic 255 %% L. O

| =

Subnet mask: 255.255.255.0
Figure 7.1.2.6-6 TCP/IPv4 Address Window (MT8821C)

NOTE: Set the same IP address as with IMS Server IPv4 Address setting in the IMS Service settings of
Call Processing Parameters.

0 IMS Service
IP Sec

I IMS Server IPv4 Address

IMS Server IPv6 Address

Figure 7.1.2.7-7 1IMS Server IPv4 Address Setting Screen (MT8821C)
Click OK to close the TCP/IPv4 Address window.
Click OK twice to close the Internet Protocol (TCP/IP) Properties window.
Click Close close the Application Server1 Status window.



7.1.2.2. IPv6
Setting TCP/IP of Application Server 1.

1.  Open the Control Panel - Network and Sharing Center - Change adapter setting, and double-click the

Application Server1.

L

I Organize v Disable this network device

Diagnose this connection » r;{::

5
Lol
@ + Control Panel » Network and Internet » Metwork Connections » b4

0 @

— | Application Serverl
&E Unidentified network

G Intel(R) 211 Gigabit Network Con...

~ || Application Server2
%g ~ Metwork cable unplugged

% @7 Intel(R) 211 Gigabit Network Con...

- | Remotel
&g  Unidentified network

WP Intel(R) 82579LM Gigabit Network...

Figure 7.1.2.2-1 Change Adapter Setting Window (MT8821C)

2. Double-click Properties of the Application Server1 Status window, and double-click Internet Protocol

— | Remote2
% _ Unidentified network

@7 Intel(R) 211 Gigabit Network Con...

(TCP/IPv6) to open the Internet Protocol (TCP/IP) Properties window.

[ § | Application Server1 Status |

{4 [appicaon Servert Properses |

=%

“ "" aring | r—eeeay

[

[ General |

bwmw::ﬁmSGC’MW

You can get IPv6 settngs assigned automatically if your network supports thes capabiity.
, YOu need 10 ask your network admiristrator for the agpropriate IPVS settngs.

| Obtan an 1Pvé address automatcaly

I‘ | © Use the followrg I9v6 address:
[Pv6 address:
Suboet prefic length:
Oefautt gatewar:

2001::2

&4

Preferred DNS server:

Alternate DS server:

|| Voldate settings upon exit

Obtan DS server address 2 10ma0caly

© Use the folowng DNS server addresses:

Figure 7.1.2.2-2 Internet Protocol (TCP/IPv6) Properties Window (MT8821C)

3. Choose Use the following IPv6 address and set IP address and Subnet mask as follows:

IPv6 address:  2001::2
Subnet prefix length: 64
NOTES:

®  Places with contiguous 0s in the IPv6 Server IP Address captured at Index No IP Address of step 4 ‘netsh

int ipv6 set’ are abbreviated as::. For example IPv6 Server IP Address

2001:0000:0000:0000:0000:0000:0000:0002 displayed in the following screen is abbreviated to 2001::2.

® Set the Smae IP address as the IPv6 Server IP Address setting which can be found in the Packet settings

of the Call Processing Parameters.
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e Packet

Server IP Address
Client IP Address 1
Client IP Address 2

Subnet Mask

Default Gateway

IPv6 Server IP Address

1Fve Cilent IF Address 1

IPv6 Client IP Addres

Figure 7.1.2.2-3 Server IPv6 Address Setting Screen (MT8821C)

4. Click Advanced... to open the Advanced TCP/IP Settings window.

-
narmostesmsomoree
- ————————

General

You can get 1Pyl setfings scconed sutomabcally if your network supports Ses capabllity.
Othervise, you need bo sk your netwerk sdministrater for the appropriate [P seftings

|

|

{ Olstar g [P address sstomatcaly

I & Use the following TP address:

| 1PV address: M001::2

I Subret prefix beng the G
Dot Gavbewany

B U the following DHS server sddresses:
Prifertid DRG sarver;

demate DG server:

O =
(o ][ conca

Figure 7.1.2.2-4 Internet Protocol (TCP/IPv6) Properties Window (MT8821C)
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5.  Click Add... to open the TCP/IP Address window.

Acvanced TCP/IP Settings | ] |

I 5ettngs | OMS
P pedddreades

[F adddress Subrat preds erg
001::2 &4

Doefadt gateminyg:

Gabeway Meafnc

o | Bartomarta metrc

| |

il o | | Cancel |

Figure 7.1.2.2-5 Advanced TCP/IP Settings Window (MT8821C)

6. Click Add... to open the TCP/IP Address window.

7. SetIP address and Subnet mask as follows:
IP address:  192.168.20.10
Subnet mask: 255.255.255.0

TCRAP Address F—— | & ] |

Pk sddress: [ 2001:0:0:1:21 I

Subnet preflx length: E

[ 0 o

Figure 7.1.2.2-6 TCP/IPv6 Address Window (MT8821C)

NOTE: Set the Same IP address as the IMS Server IPv6 Address setting which can be found in the IMS
Service settings of the Call Processing Parameters.

& 1S service
IP Sec

IMS Server IPv4 Address

I IMS Server IPvb Address \

Figure 7.1.2.2-7 IMS Server IPv6 Address Setting Screen (MT8821C)

8. Click OK to close the TCP/IPv6 Address window.

9. Click OK twice to close the Internet Protocol (TCP/IP) Properties window.
10.  Click Close to close the Application Server1 Status window.
11.  Reboot the MT8821C.
12.  Select and load the LTE measurement software to Phone1.

255



7.1.3. Initial Condition Setting

The following shows how to set-up the test condition for VoLTE Echoback .

1. Execute Preset to Initialize.
2. Set UL Channel to 18300.

I Channel

Frequency

Figure 7.1.3-1 UL Channel Setting at Common Parameter Screen (MT8821C)

3. Set Channel Coding to Packet.

Channel Coding

Packet
Figure 7.1.3-2 Channel Coding Setting at Common Parameter Screen (MT8821C)

NOTE: If the MX882112C/13C-006 IP Data Transfer option is not installed, set Channel Coding to RMC
and Set Test Mode to Off at the Call Processing Parameter screen.

& RMC

Target State

Test Mode
Off

Figure 7.1.3-3 Test Mode Setting at Call Processing Parameter Screen (MT8821C)

4. Seta UE Category.

RMC Configuration
UE Category

DTCH Data Pattern

Figure 7.1.3-4 UE Category Setting at Common Parameter Screen (MT8821C)

5.  Set SIM Model Number to match the IMS Authentication Parameter with the SIM in use.
NOTE: When using a SIM with a model number that is not included in the available SIM Model
Numbers , the settings for Authentication Algorithm, Authentication Key K, AMF, OPc must be
set accordingly.

Q Authentication / Integrity

SIM Model Number
Authentication
Authentication Algorithm

Authentication Key K

Integrity Protection

Figure 7.1.3-5 SIM Model Number Setting at Call Processing Parameter Screen (MT8821C)
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6. SetService Type to VoLTE (Voice).

0 IMS Service

Service Type
VolTE(Voice)
Figure 7.1.3-6 Service Type Setting at Call Processing Parameter Screen (MT8821C)

7. Set IMS Authentication to match the IMS Authentication Parameter with the SIM in use.

NOTE: For cases where the Call Processing Parameter - Authentication/Integrity - SIM Model Number
is set to a value other than [User], the IMS Authentication Authentication Algorithm,
Authentication Key K, and OPc will be set automatically. However, these parameters must be
set manually for the SIM Model Number set to User, or when each Call Processing Parameter -
Authentication/Integrity setting does not match the required setting.

Q IMS Service

IMS Authentication
Authentication

Authentication Algorithm

Authentication Key K

Figure 7.1.3-7 IMS Authenticaton at Call Processing Parameter Screen (MT8821C)

8. SetIMS Client IPv4 Address to 192.168.1.2.

e IMS Service
I IMS Client IPv4 Address

IMS Client IPvE Address

Figure 7.1.3-8 IMS Client IPv4 Address Setting at Call Processing Parameter Screen (MT8821C)

9. SetIMS Client IPv6 Address to 2001:0000:0000:0001:0000:0000: 0000: 0002.

@ IMS Service

IMS Client IPv4 Address

IMS Client IPv6 Address

Figure 7.1.3-9 IMS Client IPv6 Address Setting at Call Processing Parameter Screen (MT8821C)
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7.1.4. Registration and IMS Registration
Perform UE Location Registration, Packet connection and IMS Registration.

Connect the UE to the MT8821C.

Select the Signaling screen of the MT8821C.

Switch on the UE.

Wait for packet communication from the mobile terminal to be established.

The MT8821C call processing status changes from Idle->Registration->Connected.
5. The MT8821C IMS status changes from IMS Off>IMS Idle within 10 seconds.

Cal

*—)
Single
—

Continuous

IMS Idle

("

Start Call

Figure 7.1.4-1 Call Processing and IMS Status Screen (MT8821C)
NOTE: When the call processing status has returned to Idle due to unexpected call disconnection (e.g.
End Call key press or Call drop from UE), press the VoLTE End Call key twice to return the IMS
status to Off. Then, please restart the UE.

7.1.5. Echoback Test

After IMS Registration, perform VoLTE Echoback on the packet connection.
1. Set VOLTE Test Mode to Echo.

& s service

Service Type

VolTE(Voice)
I VoLTE Test Mode

Figure 7.1.5-1 VOLTE Test Mode Setting at Call Processing Parameter Screen (MT8821C)

2. Wait for IMS Registration to be completed in 7.1.4.
3. Make a voice call to a random phone number from the UE.
NOTE 1: The MT8821C does not support emergency call numbers like 911, 110, 119 etc.

4. The MT8821C IMS status changes from IMS Idle->IMS Calling>IMS Connected.

5. Talk into the microphone, the echoback voice can be heard from the UE speaker.

6. Endthe call from the UE. (Or press VoLTE End Call key in the lower-right corner of the MT8821C Signaling
screen.)

7. The MT8821C IMS status changes from IMS Connected>IMS Idle.

8.  Press VoLTE Start Call in the lower-right corner of the MT8821C Signaling screen.

9. The MT8821C IMS status changes from IMS Idle>IMS Ringing, then after answering the phone, the status
changes from IMS Ringing>IMS Connected.
10. Talk into the microphone: the echoback voice can be heard from the UE speaker.
11.  Press VoLTE End Call in the lower-right corner of the MT8821C Signaling screen. (Or end the call from the
UE.)
12.  The MT8821C IMS status changes from IMS Connected->IMS Idle.

NOTE 2: When the call processing status has returned to Idle due to unexpected call disconnection (e.g.
End Call key press or Call drop from UE), press the VoLTE End Call key twice to return the IMS
status to Off. Then, please restart the UE.



[ ]
End Call
VoLTE
Start Call

VoOLTE < Menu
End Call

Figure 7.1.5-2 VoLTE Start Call and VoLTE End Call Key at Signaling Screen (MT8821C)

7.1.6. Downlink Fixed Data Test

After IMS Registration, perform VoLTE Echoback on the packet connection.

1.

o vk

0 ®

10.
11.

12.

Set VOLTE Test Mode to Downlink Fixed Data.

e IMS Service

Service Type
VolTE(Voice)
Vol TE Test Mode
Downlink Fixed Data

Figure 7.1.6-1 VOLTE Test Mode Setting at Call Processing Parameter Screen (MT8821C)

Wait for IMS Registration to be completed in 7.1.4.
Make a voice call to a random phone number from the UE.
NOTE 1: The MT8821C does not support emergency call numbers like 911, 110, 119 etc.
The MT8821C IMS status changes from IMS Idle>IMS Calling>IMS Connected.
Whether talking or not into the microphone, a tone signal can be heard from the UE speaker.
End the call from the UE. (Or press VoLTE End Call in the lower-right corner of the MT8821C Signaling
screen.)
The MT8821C IMS status changes from IMS Connected>IMS Idle.
Press VoLTE Start Call in the lower-right corner of the MT8821C Signaling screen.
The MT8821C IMS status changes from IMS Idle->IMS Ringing, then after answering the phone, the status
changes from IMS Ringing—>IMS Connected.
Whether talking or not into the microphone, a tone signal can be heard from the UE speaker.
Press VoLTE End Call in the lower-right corner of the MT8821C Signaling screen. (Or end the call from the
UE.)
The MT8821C IMS status changes from IMS Connected->IMS Idle.

NOTE 2: When the call processing status has returned to Idle due to unexpected call disconnection (e.g.
End Call key press or Call drop from UE), please press the [VoLTE End Call] key twice to return the
IMS status to Off. Then, please restart the UE.

7.1.7. Downlink SID Data Test

After IMS Registration, perform VoLTE Echoback on the packet connection.

1.

Set VOLTE Test Mode to SID.

& 1S service

Service Type
Vol TE(Voice)
VolLTE Test Mode
SID

Figure 7.1.7-1 VOLTE Test Mode Setting at Call Processing Parameter Screen (MT8821C)

Wait for IMS Registration to be completed in 7.1.4.
Make a voice call to a random phone number from the UE.
NOTE 1: The MT8821C does not support emergency call numbers like 911, 110, 119 etc.

The MT8821C IMS status changes from IMS Idle->IMS Calling>IMS Connected.
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11.

12.

Whether talking or not into the microphone, no voice can be heard from the UE speaker.

End the call from the UE. (Or press VoLTE End Call in the lower-right corner of MT8821C Signaling screen.)
The MT8821C IMS status changes from IMS Connected->IMS Idle.

Press VOLTE Start Call in the lower-right corner of the MT8821C Signaling screen.

The MT8821C IMS status changes from IMS Idle->IMS Ringing, then after answering the phone, the status
changes from IMS Ringing—>IMS Connected.

Whether talking or not into the microphone, no voice can be heard from the UE speaker.

Press VOLTE End Call in the lower-right corner of the MT8821C Signaling screen. (Or end the call from the
UE.)

The MT8821C IMS status changes from IMS Connected->IMS Idle.
NOTE 2: When the call processing status has returned to Idle due to unexpected call disconnection (e.g.
End Call key press or Call drop from UE), please press the VoLTE End Call key twice to return the
IMS status to Off. Then, restart the UE.



Annex A: ARB Waveform List

A.1. ARB Waveform Installer Version: Q007

Package1: LTE DL 10 MHz

No. Pt NAE Channel UL uL uL ) DL DL DL . Power Frame
Bandwidth Number of RB Start RB_| Modulation Number of RB Start RB_| Modulation [ Control | Structure
0 UL R50 SO QPSK UP 10 50 0 QPSK 50 0 QPSK Al up FDD
1 UL R12 SO QPSK UP 10 12 0 QPSK 50 0 QPSK Al up FDD
2 UL R12 S38 QPSK UP 10 12 38 QPSK 50 0 QPSK All up FDD
3 UL R50 SO 16QAM UP 10 50 0 16QAM 50 0 QPSK Al up FDD
4 UL R12 S38 16QAM UP 10 12 38 16QAM 50 0 QPSK All up FDD
5 UL R12 SO 16QAM UP 10 12 0 16QAM 50 0 QPSK All up FDD
6 UL R20 SO QPSK UP 10 20 0 QPSK 50 0 QPSK Al up FDD
7 void - - - - - - - - -
8 void - - - - - - - - -
9 void - - - - - - - - -
10 void - - - - - - - - -
11 void - - - - - - - - -
12 TDD UL R50 SO QPSK UP 10 50 0 QPSK 50 0 QPSK Al up TDD
13 TDD UL R12 SO QPSK UP 10 12 0 QPSK 50 0 QPSK All up TDD
14 TDD UL R12 S38 QPSK UP 10 12 38 QPSK 50 0 QPSK All up TDD
15 TDD UL R50 SO 16QAM UP 10 50 0 16QAM 50 0 QPSK Al up TDD
16 TDD UL R12 S38 16QAM UP 10 12 38 16QAM 50 0 QPSK Al up TDD
17 TDD UL R12 SO 16QAM UP 10 12 0 16QAM 50 0 QPSK Al up TDD
18 TDD UL R20 SO QPSK UP 10 20 0 QPSK 50 0 QPSK Al up TDD
19 void - - - - - - - -
20 void - - - - - - - -
21 void - - - - - - - - -
22 void - - - - - - - - -
23 void - - - - - - - - -
Note1: TDD Uplink Downlink Configuration = 1, Special Subframe Configuration = 4
Note2: C-RNTI = AAAA (hex)
A.2. ARB Waveform Installer Version: Q008
Package1: LTE DL QPSK 1.4 to 20 MHz

N P N Channel uL uL uL DL DL DL Power Frame

° attern Name Bandwidth Number of RB Start RB_| Modulation Number of RB Start RB_| Modulation [ Control | Structure
0 FDD 1.4MHz QPSK 1.4 6 0 QPSK 6 0 QPSK Al up FDD
1 FDD 3MHz QPSK 3 15 0 QPSK 15 0 QPSK Al up FDD
2 FDD 5MHz QPSK 5 25 0 QPSK 25 0 QPSK Al up FDD
3 FDD 10MHz QPSK 10 50 0 QPSK 50 0 QPSK All up FDD
4 FDD 15MHz QPSK 15 75 0 QPSK 75 0 QPSK Al up FDD
5 FDD 20MHz QPSK 20 100 0 QPSK 100 0 QPSK Al up FDD
6 void - - - - - - - - -
7 void - - - - - - - - -
8 void - - - - - - - - -
9 void - - - - - - - - -
10 void - - - - - - - - -
11 void - - - - - - - - -
12 TDD 1.4MHz QPSK 1.4 6 0 QPSK 6 0 QPSK All up TDD
13 TDD 3MHz QPSK 3 15 0 QPSK 15 0 QPSK Al up TDD
14 TDD 5MHz QPSK 5 25 0 QPSK 25 0 QPSK Al up TDD
15 TDD 10MHz QPSK 10 50 0 QPSK 50 0 QPSK Al up TDD
16 TDD 15MHz QPSK 15 75 0 QPSK 75 0 QPSK Al up TDD
17 TDD 20MHz QPSK 20 100 0 QPSK 100 0 QPSK Al up TDD
18 void - - - - - - - - -
19 void - - - - - - - -
20 void - - - - - - - - -
21 void - - - - - - - - -
22 void - - - - - - - - -
23 void - - - - - - - - -

Note1: C-RNTI = AAAA (hex)
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Package2: LTE DL 64QAM 1.4 to 20 MHz

No. pattern Name Channel uL UL uL DL DL DL Power Frame
Bandwidth Number of RB Start RB_[ Modulation Number of RB Start RB_[ Modulation | Control | Structure
0 FDD 1.4MHz 64QAM 1.4 6 0 QPSK 6 0 640Q0AM Al up FDD
1 FDD 3MHz 64QAM 3 15 0 QPSK 15 0 64QAM Al up FDD
2 FDD 5MHz 64QAM 5 25 0 QPSK 25 0 640QAM Al up FDD
3 FDD 10MHz 64QAM 10 50 0 QPSK 50 0 640QAM Al up FDD
4 FDD 15MHz 64QAM 15 75 0 QPSK 75 0 640QAM Al up FDD
5 FDD 20MHz 64QAM 20 100 0 QPSK 100 0 64QAM Al up FDD
6 void - - - - - - - - -
7 void - - - - - - - - -
8 void - - - - - - - - -
9 void - - - - - - - - -
10 void - - - - - - - - -
11 void - - - - - - - - -
12 TDD 1.4MHz 64QAM 1.4 6 0 QPSK 6 0 640QAM Al up TDD
13 TDD 3MHz 64QAM 3 15 0 QPSK 15 0 640QAM Al up TDD
14 TDD 5MHz 64QAM 5 25 0 QPSK 25 0 64QAM Al up TDD
15 TDD 10MHz 64QAM 10 50 0 QPSK 50 0 64QAM Al up TDD
16 TDD 15MHz 64QAM 15 75 0 QPSK 75 0 64QAM Al up TDD
17 TDD 20MHz 64QAM 20 100 0 QPSK 100 0 64QAM All up TDD
18 void - - - - - - - - -
19 void - - - - - - - - -
20 void - - - - - - - - -
21 void - - - - - - - - -
22 void - - - - - - - - -
23 void - - - - - - - - -

Note1: TDD Uplink Downlink Configuration = 1, Special Subframe Configuration = 4
Note2: C-RNTI = AAAA (hex)




Annex B: Informative

B.1. UE DL-SCH RX

It is important to consider the following settings when the UE is receiving using DL-SCH from the BTS (MT8821C).
v UE Category
v Code Rate

B.1.1. UE Category

TS36.306 defines the DL-SCH Rx performance as shown in the table below for each UE Category.

Table 4.1-1: Downlink physical layer parameter values set by the field ue-Category

UE Category |/ Maximum number of Y Maximum number | Total number of | Maximum number
DL-SCH transport of bits of a DL- soft channel bits of supported
block bits received SCH transport layers for spatial
within a TTI block received multiplexing in DL
within a TTI
Category 1 10296 10296 250368 1
Category 2 51024 51024 1237248 2
Category 3 102048 75376 1237248 2
Category 4 150752 75376 1827072 2
Category 5 \ 299552 A\ 149776 3667200 4
S~ 7 7

The blue encircled part in the above table indicates the maximum bit count per one DL-SCH (one Codeword) that
the UE can receive in one TTI (one Subframe). For UE Category 3, if the DL-SCH Transport Block Size (TBS) for one
DL-SCH exceeds 75376 bits, the UE cannot receive DL-SCH normally.

In addition, the red encircled part in the above table indicates the maximum bit count for the DL-SCH (total of two Codewords
for Transmission Mode3 and Transmission Mode4) that the UE can receive in one TTI (one Subframe). For UE Category 3, if the
DL-SCH Transport Block Size (TBS) for one DL-SCH exceeds 102048 bits, the UE cannot receive DL-SCH normally.

The TBS of the DL-SCH sent by the MT8821C is determined by the Common Parameter Antenna Configuration, the
DL RMC Number RB and the DL RMC MCS Index (0) to (3), so it is necessary to perform setting by considering the
above-described UE category Rx restrictions.

For example, for UE Category 3 with a Channel Bandwidth of 20 MHz and a 2x2 MIMO (Open Loop) or 2x2 MIMO
(Closed Loop Multi Layer) Antenna Configuration, as shown in Fig. 1, at DL RMC, the UE can receive DL-SCH
normally because the TBS is 102048 bits and does not exceed the "Maximum number of DL-SCH transport block
bits received within a TTI" shown in the above table.

100

Modulation TBS In

S Index (O) BARAM) (21) | (102048) -
Fig. B.1.1-1. MCS Index Setting for DL RMC and TBS Value (when UE can decode)

On the other hand, at the DL RMC setting shown in Fig. 2, since TBS is larger than 102048 and exceeds the Rx
restriction described in "Maximum number of DL-SCH transport block bits received within a TTI" above, the UE
cannot decode DL-SCK and returns an error (NACK).

DL RMC
r 100
[ 0]

(0] B (ca0am) y Ld y) - 3
Fig. B.1.1-2. MCS Index Setting for DL RMC and TBS Value (when UE cannot decode)
B.1.2. Code Rate

The LTE using data Tx channel (PDSCH-DLSCH) performs channel encode processing and adds the error correction
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coding required at decoding by the UE before mapping to the Physical Channel and sending.

Since error correction encoding can be added as the ratio (Code Rate) between the Information Bit count (number
of CRC bits added to TBS), which is the size of the user data, and the Physical Channel Bit count with PDSCH per
Subframe becomes smaller, the Rx data error correction performance increases.

The above described ratio (Code Rate) is defined below.
Code Rate = Information Bit count/Physical Channel Bit count

The 3GPP TS 36.213 7.1.7 Modulation order and transport block size determination notes that "The UE may skip
decoding a transport block in an initial transmission if the effective channel Code Rate is higher than 0.930, where
the effective channel code rate is defined as the number of downlink information bits (including CRC bits) divided
by the number of physical channel bits on PDSCH". As a result, when the DL-SCH Code Rate sent from the BTS
exceeds 0.93, the UE cannot decode DL-SCH and returns an error (NACK).

o Example: When Channel Coding = RMC and Antenna Config. = 2x2 MIMO (OpenLoop)

Tables B.1.2-1 and B.1.2-2 below show the MCS Index value and Code Rate at Full RB Mapping for each bandwidth.

Table B.1.2-1 shows the value for Subframe #0 and Table 4 for Subframe #1-4, and #6-9.

Depending on the MCS Index setting, sometimes the UE may be unable to decode DL-SCH if the Code Rate exceeds
0.930. Subframe #0 can be decoded by a smaller MCS Index than other subframes.

As shown in Fig. B.1.2-1, there are non-PDSCH Physical Channels PBCH, PSS, and SSS in Subframe #0, so the PDSCH
region is smaller than other subframes.

Table B.1.2-1. Relationship between Subframe#0 MCS Index Value and Code Rate

. Physical MCS Information | Code
7
Bandwidth | CFI | RB Channel Bits | Index TBS Bits Rate Can UE Decode?
4 816 840 0.875 Yes
1.4 4 6 960
5 1008 1032 1.075 No
23 14960 15032 0.8884 Yes
3 3 15 16920
24 15984 16056 0.9489 No
25 28224 28344 0.8981 Yes
5 3 25 31560
26 30528 30648 0.9711 No
27 63408 63672 0.8449 Yes
10 2 50 75360
28 73392 73680 0.9777 No
27 93776 94160 0.8148 Yes
15 2 75 115560
28 110112 110544 0.9566 No
27 127552 128056 0.8221 Yes
20 2 100 155760
28 150752 151352 0.9717 No

v The UE can decode DL-SCH at the MCS Index where the Code Rate is 0.930.



Table B.1.2-2. Relationship between Subframe#1-4, 6-9 MCS Index Value and Code Rate

Physical .
Bandwidth | CFI | RB Channel S TBS Informatlon Gatete Can UE Decode?
. Index Bits Rate

Bits
25 6992 7040 0.9053 Yes

1.4 4 6 7776
26 7248 7296 0.9383 No
27 19056 19152 0.8867 Yes

3 3 15 21600
28 22128 22224 1.0289 No
27 31680 31824 0.884 Yes

5 3 25 36000
28 36672 36816 1.0227 No
27 63408 63672 0.8039 Yes

10 2 50 79200
28 73392 73680 0.9303 No
27 93776 94160 0.7926 Yes

15 2 75 118800
28 110112 110544 0.9305 No
27 127552 128056 0.8084 Yes

20 2 | 100 158400
28 150752 151352 0.9555 No

SubFrame#0

1Subframe

012345678 910111213

| L pss/sssypack

PDCCH

= 2Symbols

Fig. B.1.2-1. Physical Channel Mapping for Each Subframe

PDSCH =12 Symbols

SubFrame#1-4,6-9

1Subframe

01234567 8910111213

PDCCH
=25ymbols

PDSCH =12 Symbols
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B.1.3. Error Free Setting

For the UE to receive DL-SCH with high TBS, the CFI must be made smaller. As a result, the Symbol count used in
PDSCH increases and since the number of Physical Channel bits becomes larger, the Code Rate increases.
Consequently decoding is possible even when the MCS Index is high.

v Common Parameter - CFI Setting
CFI [ 2
Entry [ B

Min @ 1 fo Max @ 2

(Example at 20 MHz: The CFI setting range varies with the Channel Bandwidth. Refer to the MX88201xC LTE
Measurement Software operation manual.)

4 Code Rate
By making the CFI smaller, the Symbol count used in PDSCH increases and since the number of Physical Channel
bits increases, the Code Rate increases and the UE can decode DL-SCH even when the MCS Index is high and the

Code Rate exceeds 0.930.

However, care is required when making settings in the small region, because the Code Rate may rise above 0.930
where sufficient Physical Channel Bits cannot be secured.

Subframe#0
Bandwidth | CFI | RB EEZ‘?:@: MCSIndex | Tag | Information ) Code | e pecoder
Bits Bits Rate
14| 4 6 960 4 816 840 0.875 | Yes
3] 2] 15 19080 25 | 17008 17080 |  0.8952 | Yes
s| 2] 25 35160 27 | 31680 31824 |  0.9051 | Yes
10| 1| 50 82560 28 | 73392 73680 |  0.8924 | Yes
150 1| 75| 126360 28 | 110112 110544 |  0.8748 | Yes
200 1| 100| 170160 28 | 150752 151352 | 0.8895 | Yes
Subframe#1-4, 6-9
Bandwidth | CFI | RB E:ﬁ'ﬁz: MCS s | Information ) Code | e 4o oder
Bits Index Bits Rate
14| 4 6 7776 25| 6992 7040 | 0.9053 | Yes
3] 2] 15 23760 27| 19056 19152 | 0.8061 | Yes
5| 2] 25 39600 28| 36672 36816 | 0.9297 | Yes
10| 1| 50 86400 28| 73392 73680 | 0.8528 | Yes
150 1| 75 129600 28 | 110112 110544 |  0.853 | Yes
20| 1| 100 172800 23| 102048 102456 | 0.5929 | Yes




B.2. Carrier Leakage Frequency

This chapter explains the carrier leakage frequency setting for MT8821C intra-band contiguous component carrier
(CC) measurement.

To remove the effects of carrier leakage and correctly measure Transmit Modulation for CA (EVM, Carrier Leakage
and In-band Emissions) as specified in 3GPP TS36.521-1 6.5.2A, the carrier leakage position must be first configured
accordingly before performing intra-band contiguous CC measurements. This is done by setting the TX
Measurement - Carrier Leakage Frequency parameter.

B.2.1. Transmitter LO Configuration

For LTE Uplink CA transmission, different UE transmitter RF reference architectures are described in 3GPP TR36.807
Figure 6.1-1. The UE transmitter may either employ a single-LO or a two-LO architecture.

The carrier leakage position varies, depending on the UE transmitter architectue and channel bandwidth
configuration of each CC. The figure below shows three possible carrier leakage positions for intra-band
contiguous CC transmission.

(@) Two-LO Architecture, Non-equal or Equal UL CC Channel BW

(b) Single-LO Architecture, Equal UL CC Channel BW

(c) Single-LO Architecture, Non-equal UL CC Channel BW
Fig. B.2.1-1. Possible Carrier Leakage Positions

Figure B.2.1-1 (a) shows the carrier leakage for the two-LO architecture where the carrier leakage is at the center of
each CC. Figure B.2.1-1 (b) and (c) shows the possible carrier leakage positions for the single-LO architecture
wherein the carrier leakage is on the center of the Aggregated Transmission Bandwidth Configuration. For the case
of equal bandwidth configuration (b), the carrier leakage falls in between the two CC's. However, in the case of
non-equal bandwidth configuration (c), the carrier leakage falls at the CC with the wider channel bandwidth.
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B.2.2. TX Measurement Parameter

The user can set the Carrier Leakage Position using the GUI by configuring Carrier Leakage Frequency under TX
Measurement Parameters as shown in Figure B.2.2-1.

PCC sCC1 5CC2 SCC3
Common

Physical © General
Channel

0 Power Template
Call

Processing
0 Power Control Tolerance

>
Measurement Q EVM with Exclusion Period

RX
Measurement

o In-Band Emissions

Carrier Leakage Frequency
Fundamental at Carrier Frequency

Measurement

at Carrier Frequency

at Each CC Center

Fig. B.2.2-1. TX Measurement Parameter - Carrier Leakage Frequency Setting

The following Remote Command can also be used to configure Carrier Leakage Frequency.

Command Argument Response
IBEM_CLFR aft
IBEM_CLFR? - clf

clf: Carrier Leakage Frequency Position

CFR at Carrier Frequency
Carrier Leakage is at the center frequency of the Aggregated Transmission Bandwidth

ccc at Each CC Center
Carrier Leakage is at the center frequency of each CC

For the case in Figure B.2.1-1 (a), the setting should be at Each CC Center (or send remote command “IBEM_CLFR
ccen).

For the cases in Figure B.2.1-1 (b) and (c), the setting should be at Carrier Frequency (or send remote command
“IBEM_CLFR CFR").

It is important to note that the Carrier Leakage Frequency Parameter is applicable only to intra-band contiguous CC
measurements. For non-contiguous measurements, the carrier leakage position is always set to at Each CC Center
(at the center frequency of each CC).

Additionally, when the Carrier Leakage Frequency parameter is set to at Carrier Frequency, there will be cases,
depending on bandwidth configuration, wherein PCC is allocated (SCC-1 is not allocated) but the carrier leakage is
at the SCC-1 band (i.e. PCC Channel BW < SCC-1 Channel BW). When configured as such, even if the carrier leakage
is at the SCC-1 band, carrier leakage is still measured at PCC and the result is obtained by the remote command
CARRLEAK? MAX, PCC (or CARRLEAK? MAX).

Conversely, for the case wherein SCC-1 is allocated (PCC is not allocated) but the carrier leakage is at the PCC band,
carrier leakage is still measured at SCC-1 and the result is obtained by the remote command CARRLEAK? MAX, SCC1.
This is in accordance with 3GPP TS36.521-1 6.5.2A.2 which states that carrier leakage is measured on the carrier
with RBs allocated.



B.3. About Optimization of the TCP Throughput using iperf

To obtain the best effort result in bidirectional communication like TCP, the window size from RTT(Round Trip Time)
must be optimized.

To determine the TCP/IP window size, clarlfy RTT using PING (although the result is not accurate).
The RTT depends on the your test environment, so the RTT must be checked for each test environments.
The TCP/IP window size optimization method is described below.

B.3.1. Setting of TCP Window Size

1. Putthe UE into the Connected state. Refer to Chapter 5.

2. Execute the PING command using the default setting (ex. ping 192.168.20.11 -S 192.168.20.10) multiple
times

Then check the RTT(Average

BN Ch\Windowshsystem32iomd.exe

C:sUsers ntBB2ic Desktopsiperffrcd C:sWindowssSystemI2s
C:sMindows“System32>ping 192.168.20_11 -5 192_.168.20.10

Pinging 192_168_.280_.11 from 192_168_.20.10 with 32 bhytes of data:
Reply from 192.168.20.11: bytes=32 time=3im=z TTL=64
Reply from 192_.168.28.11: bytes=32 time=15ms TTL=b4
Reply from 192_168.20.11: hytes=32 time=38mz TTL=64
Reply from 192.168.20.11: bytes=32 time=15m= TTL=64

Ping statistics for 192_168_.20_11:
Packets: Sent = 4. Received = 4, Lost = B8 (Bx loss).

Approximate round trip times in milli—seconds:
Hinimum = 15ms, Maximum = 3ims, Average = 2Zms

C:UWindows~System32 >pause
Press any key to continue .

Figure B.3.1-1 Average of RTT(from Ping)

3. Choose the slowest average time from the results in No.2
4. Calculate the TCP window size to be used for the TCP/IP test of iperf using the following equaltion

(Desired throughput for 1 IP stream(bps) / 8) x average time(s) = TCP window size(bytes)

Example:
2CA 300Mbps / 8 x 0.022s = 825kbyte

3CA(Default Bearer)  300Mbps /8 x 0.022s = 825kbyte
(Dedicated Bearer) 150Mbps / 8 x 0.022s = 412.5kbyte
5. Setthe-w argument at the result in No.4 when running iperf(Client side)

Example:
2CA iperf-c-192.168.20.11 -B 192.168.20.10 -w 825k -i 1

3CA(Default Bearer)  iperf-c-192.168.20.11 -B 192.168.20.10 -w 825k -i 1
(Dedicated Bearer)iperf-c-192.168.20.11 -B 192.168.20.100 -w412k -i 1
6. Adjust the TCP window size(if neccesary)

- Throughput is lower than desired throughput

Expand TCP window size in steps of 10k
Example:
iperf-c-192.168.20.11 -B 192.168.20.10 -w 975k -i -> iperf -c -192.168.20.11 -B 192.168.20.10 -w 985k -i 1

- Throughput is unstable(This situation, TCP window size too large)
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Reduce TCP window size in steps of 10k
Example:
iperf-c-192.168.20.11 -B 192.168.20.10 -w 975k -i -> iperf -c -192.168.20.11 -B 192.168.20.10 -w 965k -i 1
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B.4. Setting for DL 256QAM Maximum Throughput Rate

The settings and procedure for throughput measurement when DL 256QAM is enabled are described below. This
procedure is required, because settings may be changed unintentionally by parameter linkage.

1.
2.

oo

Bo®N

11.
12.
13.
14.
15.

Execute PRESET to perform initialization.

Execute ANTCONFIG OPEN_LOOP to set Common Parameter - Signal - Antenna Configuration to
2x2MIMO(Open Loop).

Execute DLCHAN 300 to set Common Parameter - Frequency - UL Channel and DL Channel to 18300 and
300.

Execute BANDWIDTH 20MHZ to set Common Parameter - Frequency - Channel Bandwidth to 20MHz.
Execute UECAT CAT11 to set Common Parameter - Signal - UE Category to 11.

Execute DLRMC_256QAM ENABLED to set Common Parameter - DL RMC - 256QAM to Enabled.

And, Common Parameter - Signal - DCI Format is set to 1 by parameter linkage.

Execute DLIMCS 27 to set Common Parameter - DL RMC - MCS Index 1/2/3 to 27.

Execute CFI 1 to set Common Parameter - DL RMC - CFI to 1.

Turn on the UE power.

Execute CALLSTAT? to confirm the call processing status is 2 (= Idle (Regist)).

Repeat step 10 when the checked status is not 2 (= Idle (Regist)).

Execute CALLSA to ensure the call processing status is “Connected”.

Execute CALLSTAT? to confirm the call processing status is 6 (= Connected).

Execute TPUT_MEAS ON to set Throughput Measurement to ON.

Execute SWP to perform measurement.

Execute TPUT? to confirm the throughput measurement result.

271



/l n ri tSU envision:ensure

Specifications are subject to change without notice.

® United States

Anritsu Company

1155 East Collins Blvd., Suite 100, Richardson,
TX 75081, US.A.

Toll Free: 1-800-267-4878

Phone: +1-972-644-1777

Fax: +1-972-671-1877

® Canada

Anritsu Electronics Ltd.

700 Silver Seven Road, Suite 120, Kanata,
Ontario K2V 1C3, Canada

Phone: +1-613-591-2003

Fax: +1-613-591-1006

® Brazil

Anritsu Eletrénica Ltda.

Praca Amadeu Amaral, 27 - 1 Andar
01327-010 - Bela Vista - Sdo Paulo - SP - Brazil
Phone: +55-11-3283-2511

Fax: +55-11-3288-6940

® Mexico

Anritsu Company, S.A. de C.V.

Av. Ejército Nacional No. 579 Piso 9, Col. Granada
11520 México, D.F., México

Phone: +52-55-1101-2370

Fax: +52-55-5254-3147

® United Kingdom
Anritsu EMEA Ltd.

200 Capability Green, Luton, Bedfordshire, LU1 3LU, U.K.

Phone: +44-1582-433200
Fax: +44-1582-731303

® France
Anritsu S.A.

12 avenue du Québec, Batiment Iris 1- Silic 612,
91140 VILLEBON SUR YVETTE, France

Phone: +33-1-60-92-15-50

Fax: +33-1-64-46-10-65

® Germany

Anritsu GmbH

Nemetschek Haus, Konrad-Zuse-Platz 1
81829 Muinchen, Germany

Phone: +49-89-442308-0

Fax: +49-89-442308-55

o Italy

Anritsu S.r.l.

Via Elio Vittorini 129, 00144 Roma, Italy
Phone: +39-6-509-9711

Fax: +39-6-502-2425

e Sweden

Anritsu AB

Kistagangen 20B, 164 40 KISTA, Sweden
Phone: +46-8-534-707-00

Fax: +46-8-534-707-30

e Finland

Anritsu AB

Teknobulevardi 3-5, FI-01530 VANTAA, Finland
Phone: +358-20-741-8100

Fax: +358-20-741-8111

© Denmark

Anritsu A/S

Kay Fiskers Plads 9, 2300 Copenhagen S, Denmark
Phone: +45-7211-2200

Fax: +45-7211-2210

® Russia

Anritsu EMEA Ltd.
Representation Office in Russia
Tverskaya str. 16/2, bld. 1, 7th floor.

Moscow, 125009, Russia

Phone: +7-495-363-1694

Fax: +7-495-935-8962

® Spain
Anritsu EMEA Ltd.

Representation Office in Spain
Edificio Cuzco 1V, Po. de la Castellana, 141, Pta. 8
28046, Madrid, Spain

Phone: +34-915-726-761

Fax: +34-915-726-621

© United Arab Emirates
Anritsu EMEA Ltd.

Dubai Liaison Office

P O Box 500413 - Dubai Internet City

Al Thuraya Building, Tower 1, Suit 701, 7th Floor
Dubai, United Arab Emirates

Phone: +971-4-3670352

Fax: +971-4-3688460

e India

Anritsu India Private Limited

2nd & 3rd Floor, #837/1, Binnamangla 1st Stage,
Indiranagar, 100ft Road, Bangalore - 560038, India
Phone: +91-80-4058-1300

Fax: +91-80-4058-1301

e Singapore

Anritsu Pte. Ltd.

11 Chang Charn Road, #04-01, Shriro House
Singapore 159640

Phone: +65-6282-2400

Fax: +65-6282-2533

® P.R. China (Shanghai)

Anritsu (China) Co., Ltd.

Room 2701-2705, Tower A,

New Caohejing International Business Center

No. 391 Gui Ping Road Shanghai, 200233, P.R. China
Phone: +86-21-6237-0898

Fax: +86-21-6237-0899

® P.R. China (Hong Kong)

Anritsu Company Ltd.

Unit 1006-7, 10/F., Greenfield Tower, Concordia Plaza,
No. 1 Science Museum Road, Tsim Sha Tsui East,
Kowloon, Hong Kong, P.R. China

Phone: +852-2301-4980

Fax: +852-2301-3545

® Japan

Anritsu Corporation

8-5, Tamura-cho, Atsugi-shi, Kanagawa, 243-0016 Japan
Phone: +81-46-296-6509

Fax: +81-46-225-8359

® Korea

Anritsu Corporation, Ltd.

5FL, 235 Pangyoyeok-ro, Bundang-gu, Seongnam-si,
Gyeonggi-do, 463-400 Korea

Phone: +82-31-696-7750

Fax: +82-31-696-7751

® Australia

Anritsu Pty. Ltd.

Unit 21/270 Ferntree Gully Road, Notting Hill,
Victoria 3168, Australia

Phone: +61-3-9558-8177

Fax: +61-3-9558-8255

e Taiwan

Anritsu Company Inc.

7F, No. 316, Sec. 1, NeiHu Rd., Taipei 114, Taiwan
Phone: +886-2-8751-1816

Fax: +886-2-8751-1817

150911

Printed on Recycled Paper

Printed in Japan |4

2015-12 MG No. MT8820C/21C-E-F-6-(3.00)



	1. LTE Measurement Software
	1.1. Specifications
	1.1.1. MT8820C
	1.1.2. MT8821C
	1.2. 3GPP Measurement Specification (3GPP TS 36.521-1 V12.5.0(2015-03)) Table
	1.3. Operation Bands
	1.4. BAND 13 SUPPLEMENTARY RF CONFORMANCE Measurement Specification Table
	1.5. Supported CA Combination
	1.5.1. MT8820C
	1.5.2. MT8821C
	2. The Basic Operations
	2.1. LTE non CA
	2.1.1. Connection Diagram
	2.1.2. Initial Condition Setting
	2.1.3. Location Registration
	2.1.4. Test Mode Connection and Disconnection
	2.1.5. Broadcast Information Update
	2.2. 2DL CA without UL CA/2DL CA with UL CA
	2.2.1. Connection Diagram
	2.2.2. Synchronizing Frame Timing between 2 Cells
	2.2.3. Initial Condition Setting
	2.2.4. Location Registration
	2.2.5. Test Mode Connection and Disconnection
	2.2.6. Inter-Frequency Handover
	2.2.7. Bandwidth Handover
	2.2.8. Changing DL/UL RB Allocation and MCS Index of each CCs
	2.3. 3DL CA
	2.3.1. Connection Diagram
	2.3.2. Synchronizing Frame Timing among 3 Cells
	2.3.3. Initial Condition Setting
	2.3.4. Location Registration
	2.3.5. Test Mode Connection and Disconnection
	2.3.6. Inter-Frequency Handover
	2.3.7. Bandwidth Handover
	2.3.8. Changing DL/UL RB Allocation and MCS Index of Each CCs
	2.4. 4DL CA
	2.4.1. Connection Diagram
	2.4.2. Initial Condition Setting
	2.4.3. Location Registration
	2.4.4. Test Mode Connection and Disconnection
	2.4.5. Inter-Frequency Handover
	2.4.6. Bandwidth Handover
	2.4.7. Changing DL/UL RB Allocation and MCS Index of Each CCs
	3. TRX Measurements (Fundamental Measurements)
	3.1. TX Measurements
	3.1.1. UE Maximum Output Power (6.2.2)
	3.1.2. UE Maximum Output Power for HPUE (6.2.2_1)
	3.1.3. Maximum Power Reduction (MPR) (6.2.3)
	3.1.4. Maximum Power Reduction (MPR) for HPUE (6.2.3_1)
	3.1.5. Maximum Power Reduction (MPR) for Multi-Cluster PUSCH (6.2.3_2)
	3.1.6. Configured UE transmitted Output Power (6.2.5)
	3.1.7. Configured UE transmitted Output Power for HPUE (6.2.5_1)
	3.1.8. Minimum Output Power (6.3.2)
	3.1.9. General ON/OFF time mask (6.3.4.1)
	3.1.10. PRACH time mask (6.3.4.2.1)
	3.1.11. SRS time mask (6.3.4.2.2)
	3.1.12. Power Control Absolute power tolerance (6.3.5.1)
	3.1.13. Power Control Relative power tolerance (6.3.5.2)
	3.1.14. Aggregate Power Control tolerance (6.3.5.3)
	3.1.15. Power Control Absolute power tolerance for HPUE (6.3.5.1_1.1)
	3.1.16. Power Control Relative power tolerance for HPUE (6.3.5.2_1.2)
	3.1.17. Aggregate power control tolerance for HPUE (6.3.5_1.3)
	3.1.18. Frequency Error (6.5.1)
	3.1.19. Error Vector Magnitude (EVM) - PUSCH (6.5.2.1)
	3.1.20. Error Vector Magnitude (EVM) - PUCCH (6.5.2.1)
	3.1.21. Error Vector Magnitude (EVM) - PRACH (6.5.2.1)
	3.1.22. PUSCH-EVM with exclusion period (6.5.2.1A)
	3.1.23. Carrier leakage (6.5.2.2)
	3.1.24. In-band emissions for non allocated RB - PUSCH (6.5.2.3)
	3.1.25. In-band emissions for non allocated RB - PUCCH (6.5.2.3)
	3.1.26. EVM equalizer spectrum flatness (6.5.2.4)
	3.1.27. Occupied bandwidth (6.6.1)
	3.1.28. Spectrum Emission Mask (6.6.2.1)
	3.1.29. Spectrum Emission Mask for Multi-Cluster PUSCH (6.6.2.1_1)
	3.1.30. Adjacent Channel Leakage Power Ratio (6.6.2.3)
	3.1.31. Adjacent Channel Leakage Power Ratio for HPUE (6.6.2.3_1)
	3.1.32. Adjacent Channel Leakage Power Ratio for Multi-Cluster PUSCH (6.6.2.3_2)
	3.1.33. Additional Maximum Power Reduction (A-MPR) (6.2.4)
	3.1.34. Additional Maximum Power Reduction (A-MPR) for HPUE (6.2.4_1)
	3.1.35. Additional Spectrum Emission Mask (6.6.2.2)
	3.2. RX Measurements
	3.2.1. Reference sensitivity level (7.3)
	3.2.2. Maximum input level (7.4)
	3.2.3. Spurious emissions (7.9)
	3.3. TX Measurements for CA
	3.3.1. TX Measurements for Inter-band CA
	3.3.2. TX Measurements for Intra-band Contiguous CA
	3.4. RX Measurements for CA
	3.4.1. Reference sensitivity level for CA (intra-band contiguous DL CA and UL CA) (7.3A.1)
	3.4.2. Reference sensitivity level for CA (intra-band contiguous DL CA without UL CA)(7.3A.2)
	3.4.3. Reference sensitivity level for CA (inter-band DL CA without UL CA) (7.3A.3)
	3.4.4. Reference sensitivity level for CA (intra-band non-contiguous DL CA without UL CA)(7.3A.4)
	3.4.5. Maximum input level for CA (intra-band contiguous DL CA and UL CA) (7.4A.1)
	3.4.6. Maximum input level for CA (intra-band contiguous DL CA without UL CA) (7.4A.2)
	3.4.7. Maximum input level for CA (inter-band DL CA without UL CA) (7.4A.3)
	3.4.8. Maximum input level for CA (intra-band non-contiguous DL CA without UL CA)(7.4A.4)
	3.5. RX Measurements for 3DL CA
	3.5.1. Throughput Measurement Example
	3.6. RX Measurements for 4DL CA
	3.6.1. Throughput Measurement Example
	3.7. RX Measurements for MT8821C UL CA 2CCs
	3.7.1. Restrictions
	3.7.2. Required options
	3.7.3. Connection Diagram
	3.7.4. UL Throughput Measurement
	3.8. Test Parameters Supporting 3GPP Test Items
	3.9. Remote Commands List Limiting Pass/Fail Judgment
	4. BAND 13 SUPPLEMENTARY RF CONFORMANCE MEASUREMENT
	4.2. SPURIOUS EMISSIONS WITH TX GATING (2.9)
	5. IP Data Transfer Test
	5.1. IP Data Transfer Test for Non CA (single cell)
	5.1.1. Connection Diagram
	5.1.2. Application Server Connection and Setting
	5.1.3. Client PC Connection and Setting
	5.1.4. Initial Condition Setting
	5.1.5. Location Registration and Packet Connection
	5.1.6. TCP/UDP Throughput
	5.1.7. IP Data Transfer Test with Connected DRX
	5.1.8. RRC State Transition Test
	5.2. IP Data Transfer Test for 2DL CA
	5.2.1. Connection Diagram
	5.2.2. Application Server Connection and Setting
	5.2.3. Client PC Connection and Setting
	5.2.4. Synchronizing Frame Timing Between 2 Cells
	5.2.5. Initial Condition Settings
	5.2.6. Location Registration and Packet Connection
	5.2.7. TCP/UDP Throughput
	5.3. IP Data Transfer Test for 3/4DL CA
	5.3.1. Connection Diagram
	5.3.2. Application Server Connection and Setting
	5.3.3. Client PC Connection and Setting
	5.3.4. Initial Condition Settings
	5.3.5. Location Registration and Packet Connection
	5.3.6. TCP/UDP Throughput
	6. RRM
	6.1. 1Port CS Fallback/Redirection
	6.1.1. CS Fallback to W-CDMA/Redirection to W-CDMA
	6.1.2. CS Fallback to TD-SCDMA/Redirection to TD-SCDMA
	6.1.3. CS Fallback to GSM/Redirection to GSM
	6.1.4. CS Fallback to CDMA2000/Redirection to CDMA2000
	6.1.5. Redirection to 1xEV-DO
	6.2. Cell Reselection
	6.2.1. Cell Selection Criterion
	6.2.2. Measurement Rules for Cell Reselection
	6.2.3. Inter-RAT Cell Reselection Criteria
	6.2.4. Intra-Frequency and Equal Inter-Frequency Cell Reselection Criteria
	6.2.5. Cell ReselectionProcedure
	6.3. Measurement Report
	6.3.1. Initial Condition Setting
	6.3.2. Measurement Report Procedure
	7. LTE VoLTE Echoback Test (MT8821C Only)
	7.1. LTE VoLTE Echoback Test
	7.1.1. Connection Diagram
	7.1.2. Application Server Connection and Setting
	7.1.3. Initial Condition Setting
	7.1.4. Registration and IMS Registration
	7.1.5. Echoback Test
	7.1.6. Downlink Fixed Data Test
	7.1.7. Downlink SID Data Test
	Annex A: ARB Waveform List
	A.1. ARB Waveform Installer Version: Q007
	A.2. ARB Waveform Installer Version: Q008
	Annex B: Informative
	B.1. UE DL-SCH RX
	B.1.1. UE Category
	B.1.2. Code Rate
	B.1.3. Error Free Setting
	B.2. Carrier Leakage Frequency
	B.2.1. Transmitter LO Configuration
	B.2.2. TX Measurement Parameter
	B.3. About Optimization of the TCP Throughput using iperf
	B.4. Setting for DL 256QAM Maximum Throughput Rate



