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1. Introduction
In the previous RAN4 meeting, the updated test setup for PUSCH demodulation requirement with 71GHz was agreed. The related agreement was captured into the WF [1].
In this contribution, the updated simulation results including ideal and impairment results are provided for requirement. Meanwhile, the view on how to handle the misalignment result and the related requirements is provided.
2	Discussion and simulation results
In this section, the view on remaining issue about test setup for PUSCH requirement is provided.
MCS and number Tx/Rx branches for PUSCH requirements
	· MCS 20 for 1T2R low
· FFS whether introduce MCS 18 with 2T2R low, further effort on the alignment of simulation results required



Regarding MCS, both MCS 18 and MCS 20 are considered for simulation. From test coverage of different MCS aspect, MCS 18 and MCS 20 are the same modulation order level. In general, RAN4 will not define requirement with same modulation order, considering the baseband processing is same. 
Observation 1: MCS 18 and MCS 20 is the same modulation order for 64QAM
Since MCS 20 is considered for requirement, where the target SNR for 70% maximum throughput is testable. Therefore, we don’t think it is necessary to define requirements for same modulation order to reduce the test effort, since the only difference for MCS 18 and MCS 20 is coding rate. So, only MCS 20 is considered for requirement.
In Rel-15 NR BS demodulation for FR2-1, RAN4 introduced PUSCH requirement with up to 64QAM (MCS 20) for 1T2R configuration, and requirement with up to 16QAM (MCS 12) for 2T2R configuration as following table 
During Rel-15 discussion, considering the OTA test limitation with targeting SNR is lower 20dB. RAN4 group agreed to not define PUSCH requirement with 2T2R under high MCS.
Table 11.2.2.1.2-4: Minimum requirements for PUSCH with 70% of maximum throughput, 100 MHz channel bandwidth, 120 kHz SCS
	Number of TX antennas
	Number of demodulation branches
	Cyclic prefix
	Propagation conditions and correlation matrix (Annex G)
	Fraction of maximum throughput
	FRC
(Annex A)
	Additional DM-RS position 
	PT-RS
	SNR
(dB)

	
	
	Normal
	TDLA30-300 Low
	70 %
	G-FR2-A3-4
	 pos0
	No
	-2.4

	
	
	
	
	
	G-FR2-A3-16
	 pos1
	No
	-2.5

	
	
	Normal
	TDLA30-300 Low
	70 %
	G-FR2-A4-4
	 pos0
	Yes
	11.9

	
	
	
	
	
	
	
	No
	10.5

	1
	
	
	
	
	G-FR2-A4-14
	 pos1
	Yes
	11.1

	
	
	
	
	
	
	
	No
	10.5

	
	2
	Normal
	TDLA30-75 Low
	70 %
	G-FR2-A5-4
	 pos0
	Yes
	13.5

	
	
	
	
	
	
	
	No
	12.9

	
	
	
	
	
	G-FR2-A5-9
	 pos1
	Yes
	13.4

	
	
	
	
	
	
	
	No
	12.8

	
	
	Normal
	TDLA30-300 Low
	70 %
	G-FR2-A3-9
	 pos0
	No
	1.4

	
	
	
	
	
	G-FR21-A3-21
	 pos1
	No
	1.2

	2
	
	Normal
	TDLA30-300 Low
	70 %
	G-FR2-A7-4
	pos0
	Yes
	13.9

	
	
	
	
	
	
	
	No
	13.2

	
	
	
	
	
	G-FR2-A7-9
	pos1
	Yes
	13.5

	
	
	
	
	
	
	
	No
	12.9



Observation 2: RAN4 introduced PUSCH requirements with up to 64QAM (MCS 20) for 1T2R configuration, and requirement with up to 16QAM (MCS 12) for 2T2R in Rel-15 for FR2-1 considering the OTA test limitation with targeting SNR less than 20dB.
Compared with FR2-1 and FR2-2, from baseband process for 120KHz SCS, the processing should be similar. Meanwhile, the phase noise impact will be larger in FR2-2. So, the test SNR for achieving 70% is high which can be larger than OTA test limitation for high MCS level. 
Regarding the number of Tx/Rx, based on simulation results provided in the last meeting [2], large performance gap for 2T2R with MCS 16 and MCS 18 among companies results, the achievable SNR for some company’s result is higher than 20dB. Therefore, it seems that it is not feasible to define requirement for them. 
As agreed, TDLD30-200Hz was agreed for simulation with 2T2R. Based on channel profile agreed for TDLD as following, the channel property is LOS dominated. Therefore, the channel matrix with 2T2R should be highly correlated, it is not a practical channel condition for 2-layer transmission. Based on our results, the SNR is very high for MCS 18 and MCS 16 with 2T2R under this channel condition, where the value is large than 20dB, similar phenomenon is observed in other companies results in [2]. Therefore, we think it is not practical to define MCS 16 and MCS 18 with 2T2R under TDLD channel condition.
Table B.2.1.2-4 TDLD30 (DS = 30 ns)
	Tap #
	Delay [ns]
	Power [dB]
	Fading distribution

	1
	0
	-0.2
	LOS path

	
	0
	-12.4
	Rayleigh

	2
	20
	-21
	Rayleigh

	3
	40
	-16.7
	Rayleigh

	4
	55
	-18.3
	Rayleigh

	5
	80
	-21.9
	Rayleigh

	6
	120
	-27.8
	Rayleigh

	7
	240
	-23.6
	Rayleigh

	 8
	285
	-24.8
	Rayleigh

	9
	290
	-30.0
	Rayleigh

	10
	375
	-27.6
	Rayleigh

	Note 1:	Tap #1 follows a Ricean distribution.



Observation 3: Agreed TDLD channel condition is LOS dominated, with high correlation for 2T2R MIMO Channel. It is not a practical channel condition for 2-layer transmission.
Proposal 1: RAN4 only apply MCS 20 with 1T2R for PUSCH requirement, No requirement for MCS 18 with both 1T2R and 2T2R. No requirement for MCS 16 with 2T2R.
Requirement derivation 
Regarding the requirement derivation, the Rel-15 rule can be used for valid test cases as following

	· Step 1: The existing SNR derivation procedure defined in [R4-1904713] [R4-19004714] is used, and the following SNR results are derived
· Step 2: if the results cannot be derived by using the existing SNR derivation procedure [R4-1904713] [R4-19004714] after Step 1, i.e. the test cases with error code -103 as shown above, then just change the ideal span from 2dB to [2.5] dB in the existing SNR derivation procedure, then the following SNR results with green are derived for those cases with error code -103:
· Step 3: if SNR values still can’t be derived, remove the furthest results and average the remaining results, i.e. two companies results are allowed, but still with 2dB span threshold, then the following SNR results with green are derived for those cases with error code -103 after Step 2:



Proposal 2: The Rel-15 rule for performance requirement derivation can be used as starting point for the valid test cases. 
3	Simulation results
based on the updated simulation assumption in the last meeting, the updated simulation results are provided for simulation alignment purpose
Table 1: ideal and impairment simulation results for PUSCH with CP-OFDM 

	Case
	SCS
	CBW
	MCS
	Channel model
	DMRS
	Mapping type
	Data length
	PTRS
	Antenna configuration
	SNR
(ideal)
	SNR
(impair)

	0
	120
	100
	4
	TDLA30-650
	1+1 (0,8)
	Type B
	10
	Disabled
	1x2
	-2.5
	-0.5

	1
	120
	100
	4
	TDLA30-650
	1+1 (0,8)
	Type B
	10
	Disabled
	2x2
	1.8
	3.8

	2
	120
	100
	16
	TDLA30-650
	1+1 (0,8)
	Type B
	10
	K_PTRS=2
L_PTRS=1
	1x2
	8.7
	10.7

	3
	120
	100
	16
	TDLA30-650
	1+1 (0,8)
	Type B
	10
	K_PTRS=2
L_PTRS=1
	2x2
	16.5
	18.5

	4
	120
	100
	16
	TDLD30-200
	1+1 (0,8)
	Type B
	10
	K_PTRS=2
L_PTRS=1
	2x2
	23.3
	25.3

	5
	120
	100
	18
	TDLD30-200
	1+1 (0,8)
	Type B
	10
	K_PTRS=2
L_PTRS=1
	1x2
	8.6
	10.6

	6
	120
	100
	18
	TDLD30-200
	1+1 (0,8)
	Type B
	10
	K_PTRS=2
L_PTRS=1
	2x2
	23.6
	25.6

	7
	120
	100
	20
	TDLA30-650
	1+1 (0,8)
	Type B
	10
	K_PTRS=2
L_PTRS=1
	1x2
	10.6
	12.6

	8
	120
	400
	4
	TDLA30-650
	1+1 (0,8)
	Type B
	10
	Disabled
	1x2
	-2.7
	-0.7

	9
	120
	400
	4
	TDLA30-650
	1+1 (0,8)
	Type B
	10
	Disabled
	2x2
	1.7
	3.7

	10
	120 
	400
	16
	TDLA30-650
	1+1
(0,8)
	Type B
	10
	K_PTRS=2
L_PTRS=1
	1x2
	9.3
	11.3

	11
	120
	400
	16
	TDLA30-650
	1+1
(0,8)
	Type B
	10
	K_PTRS=2
L_PTRS=1
	2x2
	18.4
	20.4

	12
	120
	400
	16
	TDLD30-200
	1+1
(0,8)
	Type B
	10
	K_PTRS=2
L_PTRS=1
	2x2
	23.56
	25.56

	13
	120
	400
	18
	TDLD30-200
	1+1
(0,8)
	Type B
	10
	K_PTRS=2
L_PTRS=1
	1x2
	9.0
	11

	14
	120
	400
	18
	TDLD30-200
	1+1
(0,8)
	Type B
	10
	K_PTRS=2
L_PTRS=1
	2x2
	24.7
	26.7

	15
	120
	400
	20
	TDLD30-200
	1+1
(0,8)
	Type B
	10
	K_PTRS=2
L_PTRS=1
	1x2
	10.9
	12.9

	16
	480
	400
	4
	TDLA30-650
	1+1 (0,8)
	Type B
	10
	Disabled
	1x2
	-2.7
	-0.7

	17
	480
	400
	4
	TDLA30-650
	1+1 (0,8)
	Type B
	10
	Disabled
	2x2
	1.7
	3.7

	18
	480
	400
	16
	TDLA30-650
	1+1 (0,8)
	Type B
	10
	K_PTRS=2
L_PTRS=1
	1x2
	8.3
	10.3

	19
	480
	400
	16
	TDLA30-650
	1+1 (0,8)
	Type B
	10
	K_PTRS=2
L_PTRS=1
	2x2
	16.1
	18.1

	20
	480
	400
	16
	TDLA30-650
	1+1
(0,8)
	Type B
	10
	K_PTRS=2
L_PTRS=1
	2x2
	23.0
	25

	21
	480
	400
	18
	TDLA30-650
	1+1 (0,8)
	Type B
	10
	K_PTRS=2
L_PTRS=1
	1x2
	8.5
	10.5

	22
	480
	400
	18
	TDLA30-650
	1+1 (0,8)
	Type B
	10
	K_PTRS=2
L_PTRS=1
	2x2
	23.4
	25.4

	23
	480
	400
	20
	TDLA30-650
	1+1 (0,8)
	Type B
	10
	K_PTRS=2
L_PTRS=1
	1x2
	10.4
	12.4




Table 2: ideal and impairment simulation results for PUSCH with DFT-s-OFDM
	Case
	SCS
	PRB
	MCS
	Channel model
	DMRS
	Mapping type
	Data length
	PTRS
	Antenna configuration
	SNR
(ideal)
	SNR
(impair)

	0
	120
	64
	4
	TDLA30-650
	1+1 (0,8)
	Type B
	10
	Disabled
	1x2
	-2.2
	-0.2

	1
	480
	64
	4
	TDLA30-650
	1+1 (0,8)
	Type B
	10
	Disabled
	1x2
	-2.3
	0.3



4	Conclusion
In this contribution, the view on remaining issue for PUSCH requirement is provided. Meanwhile, the updated ideal and impairment simulation results for 71GHz PUSCH requirement are provided requirement derivation.
Observation 1: MCS 18 and MCS 20 is the same modulation order for 64QAM
Observation 2: RAN4 introduced PUSCH requirements with up to 64QAM (MCS 20) for 1T2R configuration, and requirement with up to 16QAM (MCS 12) for 2T2R in Rel-15 for FR2-1 considering the OTA test limitation with targeting SNR less than 20dB.
Observation 3: Agreed TDLD channel condition is LOS dominated, with high correlation for 2T2R MIMO Channel. It is not a practical channel condition for 2-layer transmission.
Proposal 1: RAN4 only apply MCS 20 with 1T2R for PUSCH requirement, No requirement for MCS 18 with both 1T2R and 2T2R. No requirement for MCS 16 with 2T2R.
Proposal 2: The Rel-15 rule for performance requirement derivation can be used as starting point for the valid test cases. 
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