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1. Introduction
The specific analysis for generic initial test conditions, environmental conditions, test frequencies, channel bandwidth, subcarrier spacing (SCS) is required in accordance with the agreement in RAN5#78 [1], [2]. The general agreement is that FR2 testing mostly follows similar requirement as for LTE.

The purpose of this contribution is to provide the complete analysis for each parameter included in the Test Configuration Table and propose test points selection for Aggregate Power Tolerance test case in FR2.
2. Discussion

Aggregate Power Tolerance for FR2 is defined in Power Control section in 38.101-2 [3] where its scope is described as follows:
6.3.4.4
Aggregate power tolerance

The aggregate power control tolerance is the ability of the UE transmitter to maintain its power during non-contiguous transmissions within 21ms in response to 0 dB TPC commands with respect to the first UE transmission and all other power control parameters as specified in 38.213 kept constant.

The minimum requirements specified in Table 6.3.4.4-1 apply when the power of the target and reference sub-frames are within the power range bounded by the minimum output power as defined in sub-clause 6.3.1 and Pint as defined in sub-clause 6.3.4.2. The minimum requirements specified in Table 6.3.4.4-2 apply when the power of the target and reference sub-frames are within the power range bounded by Pint as defined in sub-clause 6.3.4.2 and the maximum output power as specified in sub-clause 6.2.1.

Table 6.3.4.4-1: Aggregate power tolerance, Pint ≥ P ≥ Pmin
	TPC command
	UL channel
	Aggregate power tolerance within 21ms

	0 dB
	PUCCH
	± [5.5] dB

	0 dB
	PUSCH
	± [5.5] dB


Table 6.3.4.4-2: Aggregate power tolerance, Pmax ≥ P ≥ Pint
	TPC command
	UL channel
	Aggregate power tolerance within 21ms

	0 dB
	PUCCH
	± [3.5] dB

	0 dB
	PUSCH
	± [3.5] dB


As a reference, the initial test conditions for Transmit intermodulation for LTE based on 36.521-1 is following:
Table 6.3.5.3.4.1-1: Test Configuration Table: PUCCH sub-test
	Initial Conditions

	Test Environment as specified in
TS 36.508 [7] subclause 4.1
	Normal

	Test Frequencies as specified in
TS 36.508 [7] subclause 4.3.1
	Mid range

	Test Channel Bandwidths as specified in
TS 36.508 [7] subclause 4.3.1
	Lowest, 5MHz, Highest

	Test Parameters for Channel Bandwidths

	
	Downlink Configuration
	Uplink Configuration

	Ch BW
	Mod'n
	RB allocation
	FDD: PUCCH format = Format 1a

TDD: PUCCH format = Format 1a/1b

	
	
	FDD
	TDD
	

	1.4MHz
	QPSK
	3
	3
	

	3MHz
	QPSK
	4
	4
	

	5MHz
	QPSK
	8
	8
	

	10MHz
	QPSK
	16
	16
	

	15MHz
	QPSK
	25
	25
	

	20MHz
	QPSK
	30
	30
	

	Note 1:
Test Channel Bandwidths are checked separately for each E-UTRA band, the applicable channel bandwidths are specified in Table 5.4.2.1-1.


Table 6.3.5.3.4.1-2: Test Configuration Table: PUSCH sub-test
	Initial Conditions

	Test Environment as specified in
TS 36.508 [7] subclause 4.1
	Normal

	Test Frequencies as specified in
TS 36.508 [7] subclause 4.3.1
	Mid range

	Test Channel Bandwidths as specified in
TS 36.508 [7] subclause 4.3.1
	Lowest, 5MHz, Highest

	Test Parameters for Channel Bandwidths

	
	Downlink Configuration
	Uplink Configuration

	Ch BW
	N/A for PUSCH sub-test
	Mod'n
	RB allocation

	
	
	
	FDD
	TDD

	1.4MHz
	
	QPSK 
	1
	1

	3MHz
	
	QPSK
	4
	4

	5MHz
	
	QPSK 
	8
	8

	10MHz
	
	QPSK 
	12
	12

	15MHz
	
	QPSK 
	16
	16

	20MHz
	
	QPSK 
	18
	18

	Note 1:
Test Channel Bandwidths are checked separately for each E-UTRA band, the applicable channel bandwidths are specified in Table 5.4.2.1-1.


Test Environment

According to general comment in 38.101-2 [2], the power control shall be tested “under normal conditions” only:
6.3.4 Power control

6.3.4.1
General

The requirements on power control accuracy apply under normal conditions.

Proposal 1: Define Test Environment as ‘Normal’ for Aggregate power tolerance measurement in NR FR2 testing.
Test Subcarrier Spacing

Length of slot depends on SCS, so depending on the (unfinished in RAN4) test definition, higher SCS can become important because of shorter TX bursts. To be on the safe side, it is best to support Lowest and Highest SCS.

Proposal 2: Select the Lowest and Highest SCS supported for UE for Aggregate power tolerance measurement in NR FR2 testing.
2.1. Test Frequencies

In LTE, the Aggregate power tolerance is required to be performed at Mid frequency. We believe this is also reasonable for NR verification.
Therefore, in NR FR2, similar test frequencies shall be adopted as for LTE.
Proposal 3: Test the Mid frequency for Aggregate power tolerance measurement in NR FR2 testing.
Test Channel Bandwidth

In LTE, aggregate power tolerance is tested for Lowest, 5 MHz, and Highest channel bandwidths. We believe this is also reasonable for NR. The same approach can be adopted in NR FR2 testing with 5MHz replaced by Mid channel bandwidth.
Proposal 4: Test the Lowest, Mid and Highest Channel Bandwidth for Aggregate power tolerance measurement in NR FR2 testing.
Signal Types

In LTE, the procedure is separated in two subtest PUCCH and PUSCH. Also, the PUCCH format is used 14 symbol for LTE.
Therefore, in NR FR2, similar separates in two subtest PUCCH and PUSCH shall be adopted as for LTE. To allow long enough measurement time, we suggest to use “long” PUCCH format 1 which is used 14 symbol.
Proposal 5: Test long PUCCH and PUSCH signals for the Aggregate power tolerance measurement in NR FR2 testing.
Modulations
In LTE, only QPSK is tested to get relatively stable power transmission. For NR SA FR2 the same modulation scheme can be selected, i.e. DFT-s-OFDM QPSK. CP-OFDM has higher PAPR thus is not selected. PI/2 BPSK modulation also has constant envelope but since it’s optional feature therefore is not selected here.

Proposal 6: Select DFT-s-OFDM for the Aggregate power tolerance measurement in PUSCH sub-test for NR FR2 testing.
Uplink configuration
LTE use partial RB allocation with 0dB MPR. However, the MPR does not depend on RB allocation in NR FR2.

So, we propose to use Outer_Full allocation for Aggregate power tolerance measurement in NR FR2
Proposal 7: Select Outer_Full allocation for Aggregate power tolerance measurement in NR FR2 testing.
3. Conclusion
In conclusion, the following selection of test points are proposed for the Aggregate power tolerance measurement in NR SA FR2:
Proposal 1: Define Test Environment as ‘Normal’ for Aggregate power tolerance measurement in NR FR2 testing.

Proposal 2: Select the Lowest and Highest SCS supported for UE for Aggregate power tolerance measurement in NR FR2 testing.

Proposal 3: Test the Mid frequency for Aggregate power tolerance measurement in NR FR2 testing.

Proposal 4: Test the Lowest, Mid and Highest Channel Bandwidth for Aggregate power tolerance measurement in NR FR2 testing.

Proposal 5: Test long PUCCH and PUSCH signals for the Aggregate power tolerance measurement in NR FR2 testing.
Proposal 6: Select DFT-s-OFDM for the Aggregate power tolerance measurement in PUSCH sub-test for NR FR2 testing.

Proposal 7: Select Outer_Full allocation for Aggregate power tolerance measurement in NR FR2 testing.
4. Number of test points
Along this document several proposals have been stated for different configuration parameters. In all of cases the analysis has been focused on reducing testing time without losing coverage in UE testing for NR.
PUCCH sub test:
	Environmental

conditions
	Maximum Number of Frequencies 
	Maximum Number of ChBW
	Number SCS
	Number of steps (mod and RB)
	Maximum Number of Test Steps

	1
	1
	3
	2
	1
	6


PUSCH sub test:
	Environmental

conditions
	Maximum Number of Frequencies 
	Maximum Number of ChBW
	Number SCS
	Number of steps (mod and RB)
	Maximum Number of Test Steps

	1
	1
	3
	2
	1
	6
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