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1.	Introduction
In the current test spec [1], MPR and ACLR for PC1 are tested under several types of outer RB allocations such as 2@0, 2@NRB-2, 7@0, 7@NRB-7, 8@0, 8@NRB-8, and MPR values are specified with these RB allocations independent of SCS values. However, MPR values for these RB allocations actually depend on the SCS values. In this paper, we propose to correct these RB allocations to solve the issue.

2.	Discussion
[bookmark: _Hlk60670583]In the current test spec [1], the minimum conformance requirements for PC1 MPR is defined as below, and test points are summarized as the following table.
[bookmark: _Toc21026400][bookmark: _Toc27743653][bookmark: _Toc36196797][bookmark: _Toc36197489][bookmark: _Toc43898154][bookmark: _Toc52550645][bookmark: _Toc58952350][bookmark: _Toc68098105][bookmark: _Toc68098378][bookmark: _Toc68360508][bookmark: _Toc76557573][bookmark: _Toc84435465][bookmark: _Toc92802633]6.2.2.3	Minimum conformance requirements
6.2.2.3.1	UE maximum output power reduction for power class 1
For power class 1, MPR for contiguous allocations is defined as:
MPR = max(MPRWT, MPRnarrow)
Where,
	MPRnarrow = 14.4 dB, when BWalloc,RB ≤ 1.44 MHz, MPRnarrow = 10 dB, when 1.44 MHz < BWalloc,RB ≤ 10.8 MHz, where BWalloc,RB is the bandwidth of the RB allocation size.
	MPRWT is the maximum power reduction due to modulation orders, transmission bandwidth configurations listed in Table 5.3.2-1, and waveform types. MPRWT is defined in Tables 6.2.2.3.1-1 and 6.2.2.3.1-2.
Table 6.2.2.3.1-1: MPRWT for power class 1, BWchannel ≤ 200 MHz
	Modulation
	MPRWT (dB), BWchannel ≤ 200 MHz

	
	Outer RB allocations 
	Inner RB allocations

	
	
	Region 1
	Region 2

	DFT-s-OFDM
	Pi/2 BPSK
	≤ 5.5
	0.0
	≤ 3.0

	
	QPSK
	≤ 6.5
	0.0
	≤ 3.0

	
	16 QAM
	≤ 6.5
	≤ 4.0
	≤ 4.0

	
	64 QAM
	≤ 6.5
	≤ 5.0
	≤ 5.0

	CP-OFDM
	QPSK
	≤ 7.0
	≤ 4.5
	≤ 4.5

	
	16 QAM
	≤ 7.0
	≤ 5.5
	≤ 5.5

	
	64 QAM
	≤ 7.5
	≤ 7.5
	≤ 7.5



Table 6.2.2.3.1-2: MPRWT for power class 1, BWchannel = 400 MHz
	Modulation
	MPRWT (dB), BWchannel = 400 MHz

	
	Outer RB allocations 
	Inner RB allocations

	
	
	Region 1
	Region 2

	DFT-s-OFDM
	Pi/2 BPSK
	≤ 5.5
	0.0
	≤ 3.0

	
	QPSK
	≤ 6.5
	0.0
	≤ 3.5

	
	16 QAM
	≤ 6.5
	≤ 4.5
	≤ 4.5

	
	64 QAM
	≤ 6.5
	≤ 6.5
	≤ 6.5

	CP-OFDM
	QPSK
	≤ 7.0
	≤ 5.0
	≤ 5.0

	
	16 QAM
	≤ 7.0
	≤ 6.5
	≤ 6.5

	
	64 QAM
	≤ 9.0
	≤ 9.0
	≤ 9.0



[bookmark: _Ref126154881]Table 1 Summary of the current PC1 MPR test points and the corresponding test requirements in [1]
	Test configuration table
	Test ID
	SCS
	Modulation
	RB allocation1
	Test requirements (MPR) [dB]

	Table 6.2.2.4.1-1
	1
	60 kHz, 120 kHz
	CP-OFDM 64 QAM
	Outer_1RB_Left
	14.4

	
	2
	
	
	Outer_1RB_Right
	

	
	3
	
	
	2@0
	10.0

	
	4
	
	
	2@NRB-2
	

	
	5
	
	
	7@0
	

	
	6
	
	
	7@NRB-7
	

	Table 6.2.2.4.1-2 (CBW ≤ 200 MHz)
	1
	
	DFT-s-OFDM PI/2 BPSK
	8@0
	5.5

	
	2
	
	
	8@NRB-8
	

	
	3
	
	
	Outer_Full
	

	
	4
	
	DFT-s-OFDM QPSK
	Inner_Full_Region2
	3.0

	
	5
	
	
	8@0
	6.5

	
	6
	
	
	8@NRB-8
	

	
	7
	
	
	Outer_Full
	

	
	8
	
	DFT-s-OFDM 16 QAM
	Inner_Full_Region2
	4.0

	
	9
	
	
	8@0
	6.5

	
	10
	
	
	8@NRB-8
	

	
	11
	
	
	Outer_Full
	

	
	12
	
	DFT-s-OFDM 64 QAM
	8@0
	

	
	13
	
	
	8@NRB-8
	

	
	14
	
	
	Outer_Full
	

	
	15
	
	
	Inner_Full_Region2
	5.0

	
	16
	
	CP-OFDM QPSK
	Inner_Full_Region2
	4.5

	
	17
	
	
	8@0
	7.0

	
	18
	
	
	8@NRB-8
	

	
	19
	
	
	Outer_Full
	

	
	20
	
	CP-OFDM 16 QAM
	8@0
	

	
	21
	
	
	8@NRB-8
	

	
	22
	
	
	Outer_Full
	

	
	23
	
	
	Inner_Full_Region2
	5.5

	
	24
	
	CP-OFDM 64 QAM
	8@0
	7.5

	
	25
	
	
	8@NRB-8
	

	
	26
	
	
	Outer_Full
	

	Table 6.2.2.4.1-3 (CBW = 400 MHz)
	1
	120 kHz
	DFT-s-OFDM PI/2 BPSK
	8@0
	5.5

	
	2
	
	
	8@NRB-8
	

	
	3
	
	
	Outer_Full
	

	
	4
	
	
	Inner_Full_Region2
	3.0

	
	5
	
	DFT-s-OFDM QPSK
	Inner_Full_Region2
	3.5

	
	6
	
	
	8@0
	6.5

	
	7
	
	
	8@NRB-8
	

	
	8
	
	
	Outer_Full
	

	
	9
	
	DFT-s-OFDM 16 QAM
	Inner_Full_Region2
	4.5

	
	10
	
	
	8@0
	6.5

	
	11
	
	
	8@NRB-8
	

	
	12
	
	
	Outer_Full
	

	
	13
	
	DFT-s-OFDM 64 QAM
	8@0
	

	
	14
	
	
	8@NRB-8
	

	
	15
	
	
	Outer_Full
	

	
	16
	
	CP-OFDM QPSK
	Inner_Full_Region2
	5.0

	
	17
	
	
	8@0
	7.0

	
	18
	
	
	8@NRB-8
	

	
	19
	
	
	Outer_Full
	

	
	20
	
	CP-OFDM 16 QAM
	8@0
	

	
	21
	
	
	8@NRB-8
	

	
	22
	
	
	Outer_Full
	

	
	23
	
	
	Inner_Full_Region2
	6.5

	
	24
	
	CP-OFDM 64 QAM
	8@0
	9.0

	
	25
	
	
	8@NRB-8
	

	
	26
	
	
	Outer_Full
	

	Note 1:	The specific configuration is defined in Table 6.1-2 [1].


First, there is no issue on the specific configurations (Outer_1RB_Left, Outer_1RB_Right, Outer_Full, Inner_Full_Region2). These configurations are defined as optimized values for each CBW, SCS, OFDM type to satisfy the definition of the RB allocation ranges for MPRWT. In addition, BWalloc,RB is 1.44 MHz or narrower for Outer_1RB_Left and Outer_1RB_Right and is wider than 10.8 MHz for Outer_Full and Inner_Full_Region2 in case of 50 MHz  CBW  400 MHz and SCS = 60 kHz or 120 kHz, so MPRnarrow value is clear. Therefore, MPR values for the specific configurations in Table 1 are correct.
However, other configurations (2@0, 2@NRB-2, 7@0, 7@NRB-7, 8@0, 8@NRB-8) have an issue regarding SCS value and MPR value. For MPRWT, the value with the appropriate modulation type is chosen from Outer RB allocations range, because these configurations are allocated to the edge RB. For MPRnarrow, BWalloc,RB is determined by the number of allocated RB and SCS value, so BWalloc,RB and MPRnarrow value can be different per SCS value, contrary to Table 1. Here, we re-calculated the correct BWalloc,RB, MPRnarrow, and MPR value per SCS and summarized in the following table.
Table 2 Summary of PC1 MPR test points with issue
	Test configuration table
	Test ID
	Modulation
	RB allocation
	MPR [dB] in Table 1
	MPRWT [dB]
	SCS = 60 kHz
	SCS = 120 kHz

	
	
	
	
	
	
	BWalloc,RB [MHz]
	MPRnarrow [dB]
	MPR [dB]
	BWalloc,RB [MHz]
	MPRnarrow [dB]
	MPR [dB]

	Table 6.2.2.4.1-1
	3
	CP-OFDM 64 QAM
	2@0
	10.0
	7.5
	1.44
	14.4
	14.4
	2.88
	10.0
	10.0

	
	4
	
	2@NRB-2
	
	
	
	
	
	
	
	

	
	5
	
	7@0
	
	
	5.04
	10.0
	10.0
	10.08
	
	

	
	6
	
	7@NRB-7
	
	
	
	
	
	
	
	

	Table 6.2.2.4.1-2 (CBW ≤ 200 MHz)
	1
	DFT-s-OFDM PI/2 BPSK
	8@0
	5.5
	5.5
	5.76
	
	
	11.52
	0
	5.5

	
	2
	
	8@NRB-8
	
	
	
	
	
	
	
	

	
	5
	DFT-s-OFDM QPSK
	8@0
	6.5
	6.5
	
	
	
	
	
	6.5

	
	6
	
	8@NRB-8
	
	
	
	
	
	
	
	

	
	9
	DFT-s-OFDM 16 QAM
	8@0
	
	
	
	
	
	
	
	

	
	10
	
	8@NRB-8
	
	
	
	
	
	
	
	

	
	12
	DFT-s-OFDM 64 QAM
	8@0
	
	
	
	
	
	
	
	

	
	13
	
	8@NRB-8
	
	
	
	
	
	
	
	

	
	17
	CP-OFDM QPSK
	8@0
	7.0
	7.0
	
	
	
	
	
	7.0

	
	18
	
	8@NRB-8
	
	
	
	
	
	
	
	

	
	20
	CP-OFDM 16 QAM
	8@0
	
	
	
	
	
	
	
	

	
	21
	
	8@NRB-8
	
	
	
	
	
	
	
	

	
	24
	CP-OFDM 64 QAM
	8@0
	7.5
	7.5
	
	
	
	
	
	7.5

	
	25
	
	8@NRB-8
	
	
	
	
	
	
	
	

	Table 6.2.2.4.1-3 (CBW = 400 MHz)
	1
	DFT-s-OFDM PI/2 BPSK
	8@0
	5.5
	5.5
	Not supported SCS
	
	
	5.5

	
	2
	
	8@NRB-8
	
	
	
	
	
	

	
	6
	DFT-s-OFDM QPSK
	8@0
	6.5
	6.5
	
	
	
	6.5

	
	7
	
	8@NRB-8
	
	
	
	
	
	

	
	10
	DFT-s-OFDM 16 QAM
	8@0
	
	
	
	
	
	

	
	11
	
	8@NRB-8
	
	
	
	
	
	

	
	13
	DFT-s-OFDM 64 QAM
	8@0
	
	
	
	
	
	

	
	14
	
	8@NRB-8
	
	
	
	
	
	

	
	17
	CP-OFDM QPSK
	8@0
	7.0
	7.0
	
	
	
	7.0

	
	18
	
	8@NRB-8
	
	
	
	
	
	

	
	20
	CP-OFDM 16 QAM
	8@0
	
	
	
	
	
	

	
	21
	
	8@NRB-8
	
	
	
	
	
	

	
	24
	CP-OFDM 64 QAM
	8@0
	9.0
	9.0
	
	
	
	9.0

	
	25
	
	8@NRB-8
	
	
	
	
	
	


As a result, the re-calculated MPR values for SCS = 120 kHz match the current test requirements in [1], but the re-calculated MPR values for SCS = 60 kHz do not. The reason of mismatch is the difference of BWalloc,RB due to the width of one subcarrier, so we propose to increase the number of RBs for SCS = 60 kHz. Table 3 shows an example of BWalloc,RB values per SCS and the number of allocated RBs.
· 2@0 and 2@NRB-2
We assume the intention of the test points with 2@0 and 2@NRB-2 is testing at the lower limit of the range 1.44 MHz < BWalloc,RB ≤ 10.8 MHz (MPRnarrow = 10 dB), so we propose to adopt 3@0 and 3@NRB-3 (BWalloc,RB = 2.16 MHz).
· 7@0 and 7@NRB-7
Note that MPR values for SCS = 60 kHz match the current test requirement, because BWalloc,RB is within the range 1.44 MHz < BWalloc,RB ≤ 10.8 MHz as same as SCS = 120 kHz. However, we assume that the intention of the test points with 7@0 and 7@NRB-7 is testing at the upper limit of the range 1.44 MHz < BWalloc,RB ≤ 10.8 MHz (MPRnarrow = 10 dB), so we propose to adopt 15@0 and 15@NRB-15 (BWalloc,RB = 10.80 MHz).
· 8@0 and 8@NRB-8
We assume the intention of the test points with 8@0 and 8@NRB-8 is testing at the lower limit of the range BWalloc,RB > 10.8 MHz (MPRnarrow = 0 dB), so we propose to adopt 16@0 and 16@NRB-16 (BWalloc,RB = 11.52 MHz).
[bookmark: _Ref126230353]Table 3 Example of BWalloc,RB value
	RB allocation
	SCS = 60 kHz
	SCS = 120 kHz

	
	BWalloc,RB [MHz]
	MPRnarrow [dB]
	BWalloc,RB [MHz]
	MPRnarrow [dB]

	1
	0.72
	14.4
	1.44
	14.4

	2
	1.44
	
	2.88
	10

	3
	2.16
	10
	4.32
	

	4
	2.88
	
	5.76
	

	5
	3.60
	
	7.20
	

	6
	4.32
	
	8.64
	

	7
	5.04
	
	10.08
	

	8
	5.76
	
	11.52
	0

	9
	6.48
	
	12.96
	

	10
	7.20
	
	14.40
	

	11
	7.92
	
	15.84
	

	12
	8.64
	
	17.28
	

	13
	9.36
	
	18.72
	

	14
	10.08
	
	20.16
	

	15
	10.80
	
	21.60
	

	16
	11.52
	0
	23.04
	



[bookmark: _Ref126176633]Observation 1: In PC1 MPR test case of the current test spec [1], MPR values of some RB allocations (2@0, 2@NRB-2, 8@0, 8@NRB-8) for SCS = 60 kHz do not match the test requirements due to the difference of subcarrier width.
[bookmark: _Ref126176641]Observation 2: In PC1 MPR test case of the current test spec [1], BWalloc,RB values of some RB allocations (7@0, 7@NRB-7) for SCS = 60 kHz do not match the intention of the test points due to the difference of subcarrier width.
[bookmark: _Ref126329666][bookmark: _Ref126176667]Proposal 1: For SCS = 60 kHz in PC1 MPR test case, correct the RB allocation from 2@0, 2@NRB-2, 7@0, 7@NRB-7, 8@0, 8@NRB-8 to 3@0, 3@NRB-3, 15@0, 15@NRB-15, 16@0, 16@NRB-16, respectively.

In PC1 ACLR test case, RB allocations of 8@0 and 8@NRB-8 are also used and the same issue exists. We propose the same solution to PC1 ACLR test case as well.
[bookmark: _Ref126176645]Observation 3: In PC1 ACLR test case of the current test spec [1], MPR values of some RB allocations (8@0, 8@NRB-8) for SCS = 60 kHz do not match the test requirements due to the difference of subcarrier width.
[bookmark: _Ref126329675][bookmark: _Ref126176669]Proposal 2: For SCS = 60 kHz in PC1 ACLR test case, correct the RB allocation from 8@0, 8@NRB-8 to 16@0, 16@NRB-16, respectively.


3.	Conclusion
Following show the summary of observations.
Observation 1: In PC1 MPR test case of the current test spec [1], MPR values of some RB allocations (2@0, 2@NRB-2, 8@0, 8@NRB-8) for SCS = 60 kHz do not match the test requirements due to the difference of subcarrier width.
Observation 2: In PC1 MPR test case of the current test spec [1], BWalloc,RB values of some RB allocations (7@0, 7@NRB-7) for SCS = 60 kHz do not match the intention of the test points due to the difference of subcarrier width.
Observation 3: In PC1 ACLR test case of the current test spec [1], MPR values of some RB allocations (8@0, 8@NRB-8) for SCS = 60 kHz do not match the test requirements due to the difference of subcarrier width.

RAN5 is asked to endorse following proposals.
Proposal 1: For SCS = 60 kHz in PC1 MPR test case, correct the RB allocation from 2@0, 2@NRB-2, 7@0, 7@NRB-7, 8@0, 8@NRB-8 to 3@0, 3@NRB-3, 15@0, 15@NRB-15, 16@0, 16@NRB-16, respectively.
Proposal 2: For SCS = 60 kHz in PC1 ACLR test case, correct the RB allocation from 8@0, 8@NRB-8 to 16@0, 16@NRB-16, respectively.
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