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1. Introduction
The discussion on the WI NR_demod_enh2-Perf is scheduled to be started from RAN4 #98-bis-e. According to the latest revised WID in [1], BS PUSCH demodulation requirements for FR1 256QAM is one of the objectives of this WI:
	BS demodulation requirements:
· PUSCH demodulation requirements for FR1 256QAM
0. Note 1: low mobility is considered for requirements definition
0. Note 2: Realistic phase noise modelling is left up to the contributing entities


In this paper, our initial views on the test parameter configuration and test applicability rules for PUSCH FR1 256QAM demodulation requirements are given.
2. Discussion
Transmission Scheme
Only 1Tx with 2/4/8 Rx were covered in Rel-15 64QAM PUSCH test. In our view, 2Tx 2-layer transmission that achieves higher data rate should also be covered for 256QAM PUSCH test cases. And the existing test applicability for different BS supported antenna connectors defined in clause 8.1.2.0 of TS38.141-1 is proposed to be reused.
For the UL transmission scheme for 2Tx, we propose to reuse the existing configuration for Rel-15, i.e., codebook-based transmission with TPMI index 0 as a start point.

Proposal 1: Cover both 1Tx 1-layer and 2Tx 2-layer transmission with 2/4/8Rx in the 256QAM PUSCH demodulation requirements. 
Proposal 2: Reuse the existing test applicability for different BS supported antenna connectors defined in clause 8.1.2.0 of TS38.141-1 if proposal 1 can be agreed.
Proposal 3: For the UL transmission scheme for 2Tx, reuse the existing configuration for Rel-15 2Tx UL transmission scheme, i.e., codebook-based transmission with TPMI index 0 as a start point.

MCS Index
In LTE 256QAM PUSCH test case, 5/6 code rate was used. To align with, we propose to use MCS 24 (R = 841/1024) or MCS25 (R = 885/1024) in MCS Table 2 for NR PUSCH 256QAM test cases.

Proposal 4: Use MCS 24 (R = 841/1024) or MCS25 (R = 885/1024) in MCS Table 2 for NR PUSCH 256QAM test cases.

Propagation Condition
Since in the objective of this WI in [1], low mobility scenario for PUSCH 256QAM test requirement definition is considered, we propose to reuse the channel model for 64QAM tests, i.e., TDLA30-10.

Proposal 5: Use TDLA30-10 channel model for NR PUSCH 256QAM test cases.

Other Parameters
For the other parameters, we propose to reuse the existing parameters for 64QAM PUSCH demodulation cases as in the below table:

Table 1. Proposed Other Parameters for 256QAM PUSCH Demodulation Requirements
	Other Parameters
	Configuration

	MIMO correlation
	Low

	Transform precoding
	Disabled

	Default TDD UL-DL pattern for simulation result alignment
	15 kHz SCS:
3D1S1U, S=10D:2G:2U
30 kHz SCS:
7D1S2U, S=6D:4G:4U

	DMRS type
	type 1

	DMRS additional position
	Pos1

	DMRS duration
	single-symbol DM-RS

	Ratio of PUSCH EPRE to DM-RS EPRE
	-3 dB

	Symbol length
	14

	Start symbol index
	0

	Time domain resource allocation type
	type A and B

	Frequency domain resource
	Full applicable test bandwidth

	SCS and CBW
	15kHz: 5MHz, 10MHz, 20MHz; 
30kHz: 10MHz, 20MHz, 40MHz, 100MHz 

	PTRS
	Not configured

	SRS
	Not configured

	Timing offset
	0

	Frequency offset
	0

	Code block group, Frequency hopping, Limited buffer rate matching
	Disabled

	Number of HARQ transmissions 
	4

	RV sequence
	0, 2, 3, 1



Proposal 6: Reuse the other parameters for 64QAM PUSCH demodulation in Table 1.

Other applicability rules
As a start point, we propose to reuse the existing applicability rules for Rel-15 PUSCH performance requirement defined in TS38.141-1:

Proposal 7: Reuse the existing applicability rules for PUSCH performance requirements for different SCS and CBW defined in 8.1.2.1.1 and 8.1.2.1.2 in TS 38.141-1, if the proposed ‘SCS and CBW’ configuration in the above Table1 can be agreed.
Proposal 8: Reuse the existing applicability rules for PUSCH performance requirements for different PUSCH mapping types defined in 8.1.2.1.3 in TS 38.141-1, if the proposed ‘time domain resource allocation type’ in the above Table1 can be agreed.
Proposal 9: Reuse the existing applicability rules for PUSCH performance requirements for different TDD UL-DL pattern as defined in clause 8.1.2.1.5 of TS38.141-1.

MU and TT for 256QAM PUSCH tests in TS38.141-1
For the measurement uncertainty and test tolerance for 256QAM PUSCH tests in TS38.141-1, we propose to reuse the existing MU and TT values for PUSCH demodulation test cases.

Proposal 10: Reuse the existing MU and TT values for PUSCH demodulation test cases defined in TS38.141-1.
3. Conclusion
In this paper, our initial proposals on the test parameter configuration and applicability rules for PUSCH FR1 256QAM demodulation requirements are given:
The following proposals were given:
Proposal 1: Cover both 1Tx 1-layer and 2Tx 2-layer transmission with 2/4/8Rx in the 256QAM PUSCH demodulation requirements. 
Proposal 2: Reuse the existing test applicability for different BS supported antenna connectors defined in clause 8.1.2.0 of TS38.141-1.
Proposal 3: Reuse the existing configuration for Rel-15 2Tx UL transmission scheme, i.e., codebook-based transmission with TPMI index 0 as a start point.
Proposal 4: Use MCS 24 (R = 841/1024) or MCS25 (R = 885/1024) in MCS Table 2 for NR PUSCH 256QAM test cases.
Proposal 5: Use TDLA30-10 channel model for NR PUSCH 256QAM test cases.
Proposal 6: Reuse the other parameters for 64QAM PUSCH demodulation in Table 1.

Table 1. Proposed Other Parameters for 256QAM PUSCH Demodulation Requirements
	Other Parameters
	Configuration

	MIMO correlation
	Low

	Transform precoding
	Disabled

	Default TDD UL-DL pattern for simulation result alignment
	15 kHz SCS:
3D1S1U, S=10D:2G:2U
30 kHz SCS:
7D1S2U, S=6D:4G:4U

	DMRS type
	type 1

	DMRS additional position
	Pos1

	DMRS duration
	single-symbol DM-RS

	Ratio of PUSCH EPRE to DM-RS EPRE
	-3 dB

	Symbol length
	14

	Start symbol index
	0

	Time domain resource allocation type
	type A and B

	Frequency domain resource
	Full applicable test bandwidth

	SCS and CBW
	15kHz: 5MHz, 10MHz, 20MHz; 
30kHz: 10MHz, 20MHz, 40MHz, 100MHz 

	PTRS
	Not configured

	SRS
	Not configured

	Timing offset
	0

	Frequency offset
	0

	Code block group, Frequency hopping, Limited buffer rate matching
	Disabled

	Number of HARQ transmissions 
	4

	RV sequence
	0, 2, 3, 1



Proposal 7: Reuse the existing applicability rules for PUSCH performance requirements for different SCS and CBW defined in 8.1.2.1.1 and 8.1.2.1.2 in TS 38.141-1 if the proposed ‘SCS and CBW’ configuration in the above Table1 can be agreed.
Proposal 8: Reuse the existing applicability rules for PUSCH performance requirements for different PUSCH mapping types defined in 8.1.2.1.3 in TS 38.141-1 if the proposed ‘time domain resource allocation type’ in the above Table1 can be agreed.
Proposal 9: Reuse the existing applicability rules for PUSCH performance requirements for different TDD UL-DL pattern as defined in clause 8.1.2.1.5 of TS38.141-1.
Proposal 10: Reuse the existing MU and TT values for PUSCH demodulation test cases defined in TS38.141-1
4. Reference
RP-210920, Revised WID: Further enhancement on NR demodulation performance, China Telecom, RAN#91e, Mar 2021.
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