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1	Introduction
In the last RAN4 meeting, the performance part of NR extended to 71GH was under discussed according to work plan. The related agreement on the general test scope and test setup was captured in the WF [1].
In this contribution, the view on general test scope and test setup for BS demodulation requirement is provided.
2	Discussion
2. 1 General
In the last meeting, the following open issues are under discussed 
RMS delay spread
The following is the agreement in the last meeting
	· [bookmark: _Hlk101765939]TDL channel model
· Option 1: TDL-A
· Option 2: TDL-D 
· RMS Delay spread
· Option 1: 5ns
· Option 2: 10ns
· Option 3: 20ns



With high frequency range, the channel condition is more likely as LOS condition, where TDL-D is LOS channel with a smaller number of multi-paths.  
Regarding the RMS delay spread, 5ns is the delay resolution. With high frequency range, the expected delay spread is small. The following table is the specific factors for different scenario and frequency range.
	
Proposed Scaling Factor  in [ns]
	Frequency [GHz]

	
	2
	6
	15
	28
	39
	60
	70

	Indoor office
	Short-delay profile
	20
	16
	16 
	16 
	16 
	16 
	16 

	
	Normal-delay profile
	39
	30
	24
	20
	18
	16
	16

	
	Long-delay profile
	59
	53
	47
	43
	41
	38
	37

	UMi Street-canyon
	Short-delay profile
	65
	45
	37
	32
	30
	27
	26 

	
	Normal-delay profile
	129
	93
	76
	66
	61
	55
	53

	
	Long-delay profile
	634
	316
	307
	301
	297
	293
	291

	UMa
	Short-delay profile
	93
	93
	85
	80 
	78
	75
	74

	
	Normal-delay profile
	363
	363
	302
	266
	249
	228
	221

	
	Long-delay profile
	1148
	1148 
	955
	841
	786
	720
	698

	RMa & RMa O2I
	Short-delay profile
	32
	32
	N/A
	N/A
	N/A
	N/A
	N/A

	
	Normal-delay profile
	37
	37
	N/A
	N/A
	N/A
	N/A
	N/A

	
	Long-delay profile
	153
	153
	N/A
	N/A
	N/A
	N/A
	N/A

	UMi / UMa O2I
	Normal-delay profile
	240

	
	Long-delay profile
	616


Another side, with large value of SCS, the duration time of OFDM is smaller. In order to guarantee the channel delay within the CP length, 10ns RMS delay spread can be considered.
Proposal 1: RAN4 define BS demodulation with TDL-D channel model with RMS delay as 10ns.
Max Doppler frequency 
	· Consider 3km/h UE speed 
· FFS on higher UE speed
· Option 1: 10km/h (650Hz)
· Option 2: 30km/h (2000Hz) 



In Rel-15 FR2, the large doppler frequency for fading channel as 300Hz, the related UE speed is about 8km/h under 40GHz carrier. Considering the large SCS is available for 71GHz, it should be no issue to handle high doppler frequency considering the high sampling rate.  From typical scenario for deploying 71GHz carrier frequency, it should be in the indoor scenario or hop spot scenario, the UE speed is expected not very high. Therefore, we are not favor to consider high UE speed, such as 30km/h. We are open to discuss whether 10km/h UE speed can be considered as additional test case.
Proposal 2: Max Doppler frequency with 10km/h UE speed can be considered as for additional test if needed.
SCS for UL requirements definition 
	· Consider the following SCS for UL requirements definition:
· 120Khz, 480KHz
· FFS on 960KHz



Regarding SCS, 120KHz, 480KHz and 960KHz are supported from RAN1 design, with optional UE feature. In Rel-15, 240KHz SCS is supported, while there is no related requirement in RAN4. 
From initial access perspective, as indicated in WID, 960KHz SCS for the SSB is not supported by UE, and 480 kHz is an optional SSB numerology for initial access for the UE. 
Meanwhile, UEs supporting a band in the range of 52.6GHz-71GHz are not required to support 480kHz SCS and 960kHz SCS.
Based on that, we would like to prioritize the requirement for UE with supported SCS for both data and initial access.
Proposal 3: RAN4 apply 120KHz and 480 KHz SCS for UL requirements definition.

2. 2 PUSCH performance requirement
Scope of PUSCH performance requirement 
The following is the agreement in the last meeting
	· Define the following PUSCH performance requirements:
· Performance requirements with transform precoding disabled with 70% throughput
· FFS performance requirements with transform precoding enabled
· FFS performance requirements for PUSCH repetition type A
· Do not define the following PUSCH performance requirements:
· Performance requirements for 2-step RA type
· Performance requirements with mapping type B with non-slot transmission
· Performance requirements with UCI multiplexed on PUSCH
· Performance requirements with transform precoding disabled with 30% throughput



Compared with FR2-1, only large SCS and BW supported in FR2-2, there is no new feature introduced. To verify the baseband implementation with large SCS and BW, there is no difference processing with CP-OFDM, DFT-s-OFDM or PUSCH repetition type A, in our understanding, define PUSCH with CP-OFDM waveform should be enough, there is no need to cover all the requirement defined in previous release. The typical scenario for deploying FR2-2 should be indoor or hop spot area, while the main use case for DFT-s-OFDM and PUSCH repetition type A should be cell edge to improve the cell edge user performance. Therefore, we suggest to focus on CP-OFDM with 70% TP only. 
[bookmark: _Hlk101789212]Proposal 4: RAN4 define performance requirements with transform precoding disable with 70% TP only.
2. 3 PUCCH performance requirement
Detailed PUCCH test setup for PUCCH format 0
The following is the agreement in the last meeting
	· Number of PRBs:
· Option 1: 16 (enhanced format)
· Option 2: 10 (enhanced format)
· Number of OFDM symbols: 
· Option 1: 1
· Option 2: 1 and 2
· Intra-slot frequency hopping: enabled if number of OFDM symbols higher than 1
· Test metric: ACK missed detection rate < 1%



Regarding the number of PRBs, the maximum configured number of RBs, N_RB, for enhanced PF 0/1/4 is given by 16 RBs for 120 kHz SCS/480KHz/960KHz, therefore, we are fine to select 16 for requirement
Proposal 5: RAN4 define PUCCH format 0 performance requirements with number of PRBs as 16
Detailed PUCCH test setup for PUCCH format 1
	· Number of PRBs:
· Option 1: 1 
· Option 2: 16 (enhanced format)
· Option 3: 10 (enhanced format)
· Number of OFDM symbols: 
· Option 1: 14
· Intra-slot frequency hopping: enabled
· Test metric: ACK missed detection rate < 1% and NACK to ACK probability < 0.1%



Similar as PUCCH format 0, 16 can be considered for requirement.
Proposal 6: RAN4 define PUCCH format 1 performance requirements with number of PRBs as 16
Detailed PUCCH test setup for PUCCH format 2
	· Number of PRBs:
· Option 1: 9
· Number of OFDM symbols: 
· Option 1: 2
· Option 2: 1 and 2
· Intra-slot frequency hopping: enabled
· Test metric: ACK missed detection rate < 1%, UCI BLER < 1%



Since the intra-slot frequency hopping is enabled, 2 symbols can be considered to verify the processing of frequency hopping within in larger channel bandwidth.
Proposal 7: RAN4 define PUCCH format 2 performance requirements with number of PRBs as 16
Detailed PUCCH test setup for PUCCH format 3
	· Number of PRBs:
· Option 1: 1 and 3
· Number of OFDM symbols: 
· Option 1: 14 and 4
· Option 2: 4
· Additional DMRS
· Option 1: With and without
· Option 2: Without
· Intra-slot frequency hopping: enabled 
· Test metric: UCI BLER < 1%



Regarding the number of OFDM and PRB, since the purpose is to verify the large SCS, we prefer to only select one of them for requirement. 1 PRB and 14 OFDM symbol can be considered.
Regarding the RS configuration, since the maximum Doppler frequency is not very large, there is no necessary to configure additional DMRS to overcome the high doppler impact.
Proposal 8: RAN4 define PUCCH format 3 performance requirements with number of OFDM as 14, number of PRB as 1, and without additional DMRS
Detailed PUCCH test setup for PUCCH format 4
	· Number of PRBs:
· Option 1: 16 (Enhanced)
· Option 2: 10 (Enhanced)
· Number of OFDM symbols: 
· Option 1: 14
· Additional DMRS
· Option 1: With and without 
· Intra-slot frequency hopping: enabled 
· Test metric: UCI BLER < 1%



Similar as PUCCH format 0/1, 16 can be considered for requirement. 
Regarding the RS configuration, since the maximum Doppler frequency is not very large, there is no necessary to configure additional DMRS to overcome the high doppler impact.
Proposal 9: RAN4 define PUCCH format 4 performance requirements with number of PRBs as 16, without additional DMRS.
2. 4 PRACH performance requirement
SCS
The following is the agreement in the last meeting
	· 120, 480 KHz
· FFS on 960KHz



Similar as PUSCH requirement, we prefer to only consider 120KHz and 480KHz SCS for PRACH requirement.
Proposal 10: RAN4 define PRACH performance requirements with SCS as 120KHz and 480KHz SCS.
PRACH sequence length:
The following is the agreement in the last meeting
	· 120KHz: 1151, 571, 139
· 480KHz: 571, 139
· 960KHz: 139



Regarding PRACH sequence length, the above options can be supported from RAN1. In Rel-15 FR2-1, the requirement with PRACH sequence as 139 have been specified. From PRACH receiver processing, there is no different with FR2-1 and FR2-2 for 120KHz. Therefore, to reduce the test effort, we prefer to specify one PRACH sequence length per each SCS
	· 120KHz: 1151
· 480KHz: 571, FFS on 139



Proposal 11: RAN4 define PRACH performance requirements with PRACH sequence as 1151 for 120KHz SCS, 571 and 139 for 480KHz.
3	Conclusion 
In this contribution, the overview on the test scope and detail setup for BS demodulation requirement for NR extended to 71GHz are provided.
Proposal 1: RAN4 define BS demodulation with TDL-D channel model with RMS delay as 10ns.
Proposal 2: Max Doppler frequency with 10km/h UE speed can be considered as for additional test if needed.
Proposal 3: RAN4 apply 120KHz and 480 KHz SCS for UL requirements definition.
Proposal 4: RAN4 define performance requirements with transform precoding disable with 70% TP only.
Proposal 5: RAN4 define PUCCH format 0 performance requirements with number of PRBs as 16
Proposal 6: RAN4 define PUCCH format 1 performance requirements with number of PRBs as 16
Proposal 7: RAN4 define PUCCH format 2 performance requirements with number of PRBs as 16
Proposal 8: RAN4 define PUCCH format 3 performance requirements with number of OFDM as 14, number of PRB as 1, and without additional DMRS
Proposal 9: RAN4 define PUCCH format 4 performance requirements with number of PRBs as 16, without additional DMRS.
Proposal 10: RAN4 define PRACH performance requirements with SCS as 120KHz and 480KHz SCS.
Proposal 11: RAN4 define PRACH performance requirements with PRACH sequence as 1151 for 120KHz SCS, 571 and 139 for 480KHz.
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