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1. Introduction
In last meeting, we further discussed the PUSCH demodulation requirements and some agreements were approved in WF [1] as below:

· Issue 1-1: Tx EVM
· Agreement: Impact for TxEVM shall be included in impairment result.
· Issue 1-2: SNR Limit
· Agreement: If impairment result for MCS 20 is over 20dB then check with TE vendors if this is testable. Request companies to include results with impairment for next meeting.
· Issue 1-3a: Tx Phase Noise Model
· Agreement: Do not consider Tx phase noise model or impact for requirement derivation.
· Issue 1-3b: Rx Phase Noise Model
· Agreement: Do not specify Rx phase noise model but consider Rx phase noise impact for impaired results.
· Issue 1-4: Channel
· Agreement: TDLD 30-35
· Note: Review channel if impaired results create testability issues.
· Issue 1-5: Antenna Configuration
· Agreement: 1T2R
· Issue 1-8: DMRS
· Agreement: Both 1+1 and 1+0, cases selected for tests to be based on BS Manufacture Declaration and applicability rule
·  Issue 1-9: PTRS 
· Agreement: Define with both PTRS enabled and disabled, cases selected for tests to be based on BS Manufacturer Declaration and applicability rule to test requirements where a testable case is available.
· For information below is a table of expected testable cases (with impairment, and testable being less than 20 dB SNR).
· Issue 1-10: MCS
· Agreement: MCS 20
And some open issues need further discuss in this meeting:
· Issue 1-6: 60 kHz SCS and corresponding carrier BW

· Agreement: Companies to use 50 MHz for 60 kHz, however decision whether to include requirements for SCS of 60 kHz to be deferred to RAN4#109.

· Issue 1-7: 120 kHz SCS and corresponding carrier BW
· Companies to use 50 MHz initially for requirements derivation, with FFS on 100 MHz and 200 MHz. 
· Companies to provide simulations for 50, 100, 200 with a priority in order of 50, 200, 100, with a view on testable SNR.
· Note: Could use existing applicability rule to extend 50 MHz to other CBW.
In this contribution, we further updated the simulation results for 1T2R configuration based on the agreements.
2.  Discussion
2.1 Simulation results for PUSCH demodulation
Based on above agreements, we simulated related cases and the simulation results show in the annex

To help down select for SCSs and corresponding carrier BWs, Table 2.1-1 lists simulation results with Rank1 of 1T2R, with both 2 DMRS and 1 DMRS and PTRS enabled and disenabled, with TDLD30-35 for MCS 20 for no TxEVM and no RxPN:
Table 2.1-1 Simulation results for different parameters
	
	
	
	
	60kHz
	120kHz

	
	
	
	
	50MHz
	50MHz
	100MHz
	200MHz

	PTRS enabled
	MCS20
	TDLD 30-35
	DMRS 1+1
	16.35 
	16.37 
	16.06 
	16.02 

	
	
	TDLD 30-35
	DMRS 1+0
	16.31 
	16.51
	15.94
	15.88

	PTRS disenabled
	MCS20
	TDLD 30-35
	DMRS 1+1
	15.52
	15.28 
	15.28　
	15.32 

	
	
	TDLD 30-35
	DMRS 1+0
	15.55
	15.58 
	15.21
	15.26 


Compared with the simulation results, we can see for 50MHz channel bandwidth with different SCSs, the performances are similar. And channel bandwidths 50MHz, 200MHz, 100MHz with 120kHz SCS, the performances are also similar. And in last meeting discussion, the priority for channel bandwidths are in order of 50, 200, 100. To reduce the testing workload, the 100MHz channel bandwidth can be removed.
Proposal 1: To reduce the testing workload, 100MHz channel bandwidth can be removed at least.
2.2 FRC parameters for PUSCH demodulation performance requirements
Based on above simulation assumptions, we proposed the FRC parameters with MCS 20 as following table 2.2-1 and table 2.2-2 for different BWs, number of DMRS, respectively.
Table 2.2-1: FRC parameters for FR2 PUSCH performance requirements, transform precoding disabled, Additional DM-RS position = pos0 and 1 transmission layer (256QAM, R=682.5/1024)
	Reference channel
	G-FR2-A9-1
	G-FR2-A9-2
	G-FR2-A9-3

	Subcarrier spacing [kHz]
	60
	120
	120

	Allocated resource blocks
	66
	32
	132

	CP-OFDM Symbols per slot (Note 1)
	9
	9
	9

	Modulation
	256QAM
	256QAM
	256QAM

	Code rate (Note 2)
	682.5/1024
	682.5/1024
	682.5/1024

	Payload size (bits)
	37896
	18432
	75792

	Transport block CRC (bits)
	24
	24
	24

	Code block CRC size (bits)
	24
	24
	24

	Number of code blocks - C
	5
	3
	9

	Code block size including CRC (bits) (Note 2)
	7608
	6176
	8448

	Total number of bits per slot without PT-RS
	57024
	27648
	114048

	Total number of bits per slot with PT-RS (Note 3)
	54648
	26496
	109296

	Total symbols per slot without PT-RS
	7128
	3456
	14256

	Total symbols per slot with PT-RS (Note 3)
	6831
	3312
	13662

	NOTE 1:
DM-RS configuration type = 1 with DM-RS duration = single-symbol DM-RS and the number of DM-RS CDM groups without data is 2, Additional DM-RS position = pos0 with l0= 0 as per Table 6.4.1.1.3-3 of TS 38.211 [9].
NOTE 2:
Code block size including CRC (bits) equals to K' in sub-clause 5.2.2 of TS 38.212 [15].

NOTE 3:
PT-RS configuration KPT-RS =2, LPT-RS =1.


Table 2.2-2: FRC parameters for FR2 PUSCH performance requirements, transform precoding disabled, Additional DM-RS position = pos1 and 1 transmission layer (256QAM, R=682.5/1024)
	Reference channel
	G-FR2-A9-4
	G-FR2-A9-5
	G-FR2-A9-6

	Subcarrier spacing [kHz]
	60
	120
	120

	Allocated resource blocks
	66
	32
	132

	CP-OFDM Symbols per slot (Note 1)
	8
	8
	8

	Modulation
	256QAM
	256QAM
	256QAM

	Code rate (Note 2)
	682.5/1024
	682.5/1024
	682.5/1024

	Payload size (bits)
	33816
	16392
	67584

	Transport block CRC (bits)
	24
	24
	24

	Code block CRC size (bits)
	24
	24
	24

	Number of code blocks - C
	5
	2
	9

	Code block size including CRC (bits) (Note 2)
	6792
	8232
	7536

	Total number of bits per slot without PT-RS
	50688
	24576
	101376

	Total number of bits per slot with PT-RS (Note 3)
	48576
	23552
	97152

	Total symbols per slot without PT-RS
	6336
	3072
	12672

	Total symbols per slot with PT-RS (Note 3)
	6072
	2944
	12144

	NOTE 1:
DM-RS configuration type = 1 with DM-RS duration = single-symbol DM-RS and the number of DM-RS CDM groups without data is 2, Additional DM-RS position = pos1 with l0= 0 and l =8 as per Table 6.4.1.1.3-3 of TS 38.211 [9].
NOTE 2:
Code block size including CRC (bits) equals to K' in sub-clause 5.2.2 of TS 38.212 [15].

NOTE 3:
PT-RS configuration KPT-RS =2, LPT-RS =1.


Proposal 2: FRC parameters for 256QAM PUSCH performance requirements in table 2.2-1 and table 2.2-2 can be considered as the starting point.

3. Conclusion

In this contribution, based on last meeting discussion and agreements, we proposed:

Proposal 1: To reduce the testing workload, 100MHz channel bandwidth can be removed at least.
Proposal 2: FRC parameters for 256QAM PUSCH performance requirements in table 2.2-1 and table 2.2-2 can be considered as the starting point.
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Annex for simulation results for 1T2R for CP-OFDM
	  FR2-1 PUSCH 1T2R
	Ideal

	CP-OFDM
	Mapping Type B
	PT-RS Enabled
	60kHz, 50MHz
	MCS20
	TDLD30-35
	DMRS 1+1
	16.35 

	
	
	
	
	MCS20
	TDLD30-35
	DMRS 1+0
	16.31 

	
	
	
	120kHz, 50MHz
	MCS20
	TDLD30-35
	DMRS 1+1
	16.37 

	
	
	
	
	MCS20
	TDLD30-35
	DMRS 1+0
	16.51 

	
	
	
	120kHz, 100MHz
	MCS20
	TDLD30-35
	DMRS 1+1
	16.06 

	
	
	
	
	MCS20
	TDLD30-35
	DMRS 1+0
	15.94 

	
	
	
	120kHz, 200MHz
	MCS20
	TDLD30-35
	DMRS 1+1
	16.02 

	
	
	
	
	MCS20
	TDLD30-35
	DMRS 1+0
	15.88 

	
	
	PT-RS Disabled
	60kHz, 50MHz
	MCS20
	TDLD30-35
	DMRS 1+1
	15.52 

	
	
	
	
	MCS20
	TDLD30-35
	DMRS 1+0
	15.55 

	
	
	
	120kHz, 50MHz
	MCS20
	TDLD30-35
	DMRS 1+1
	15.28 

	
	
	
	
	MCS20
	TDLD30-35
	DMRS 1+0
	15.58 

	
	
	
	120kHz, 100MHz
	MCS20
	TDLD30-35
	DMRS 1+1
	15.28 

	
	
	
	
	MCS20
	TDLD30-35
	DMRS 1+0
	15.21 

	
	
	
	120kHz, 200MHz
	MCS20
	TDLD30-35
	DMRS 1+1
	15.32 

	
	
	
	
	MCS20
	TDLD30-35
	DMRS 1+0
	15.26 
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