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1. Introduction
In the RAN4#98bis-e meeting, we first time discussed the test parameter, simulation assumptions and applicability for the PUSCH FR1 256QAM demodulation test cases. We approved the WF in [1].
This paper we provide our views on the remain open issues.
2. Discussion
On Tx Antenna
WF Status in [1]:
· Number of Tx:
· Option 1: Only 1Tx 
· Option 2: Both 1Tx and 2Tx
· Number of layers:
· Option 1: Only 1 layer 
· Option 2: Both of 1 and 2 layers

For Tx antenna, in addition to 1Tx 1 layer transmission, we prefer to also include 2Tx 2layer transmission demodulation requirement to enable to test larger data rate with 256QAM.

Proposal 1: Cover both 1Tx 1 Layer and 2Tx 2 Layer transmission configuration for PUSCH 256QAM demodulation test requirements.

On Rx Antenna
WF Status in [1]:
· Number of Rx:
· Option 1: 2/8 Rx 
· Option 2: 2/4/8 Rx
· Applicability rule for different antenna configurations
· Option 1: Reuse the existing test applicability rule defined in clause 8.1.2.0 of TS38.141-1
· Other options

For Rx antenna, we propose to reuse the existing test applicability rule defined in clause 8.1.2.0 of TS38.141-1, which is only test the lowest and highest numbers of supported connectors, and the specific connectors used for testing are based on manufacturer declaration.
Based on the proposed test applicability for different BS antenna number, we should reuse the same requirement defined for Rel-15, i.e., PUSCH 256QAM demodulation test requirements should cover 2/4/8 Rx antenna configurations.

Proposal 2: Reuse the same test applicability for different antenna configurations for Rel-15 PUSCH demod in clause 8.1.2.0 of TS38.141-1.
Proposal 3: Cover 2/4/8 Rx antenna configurations for PUSCH 256QAM demodulation test requirements.

On MCS Index
WF Status in [1]:
· MCS: Evaluate {MCS24, MCS22} as starting point for next meeting, based on the simulation results to decide if MCS24 is feasible, otherwise to check lower MCS22 is feasible or not.

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

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

Additional DM-RS Position
WF Status in [1]:
· Additional DM-RS (dmrsAdditionalPosition): pos1, FFS pos2 
· Decide based on interesting companies’ feedback for next meeting

In the last meeting, there was company prefer covering both pos1 and pos2 for the additional DMRS position. From our view, 1) minor performance difference between pos1 and pos2 can be expected since we have agreed to use TDLA30-10 channel model. 2) DMRS additional pos 2 will cost more RE and will result in lower data rate.
As a result, we prefer only consider pos1 for the DMRS additional position.

Proposal 5: Only consider pos1 for the DMRS additional position.

Requirement and Applicability Rule for SCS and CBW
WF Status in [1]:
· 15kHz SCS:
· Option 1:5MHz and 10MHz 
· Option 2: 5MHz, 10MHz and 20MHz.
· 30kHz SCS:
· Option 1:10MHz and 40MHz 
· Option 2:10MHz, 20MHz, 40MHz and 100MHz.

For the applicability rule for different SCS and CBW for PUSCH 256QAM demodulation test, we propose to reuse the existing test applicability rule defined in clause 8.1.2.1.1 and 8.1.2.1.2 of TS38.141-1.
With the proposed applicability rule for different CBW, we prefer to reuse the same CBW configurations for Rel-15 PUSCH demodulation tests, i.e., option 2 for both 15kHz SCS and 30kHz SCS. Some typical CBW configurations are missing in option 1.

Proposal 6: Reuse the existing test applicability rule defined in clause 8.1.2.1.1 and 8.1.2.1.2 of TS38.141-1.
Proposal 7: Reuse the same CBW configurations for Rel-15 PUSCH demodulation tests, i.e., option 2 for both 15kHz SCS and 30kHz SCS.

PT-RS Configuration
WF Status in [1]:
· PT-RS configuration:
· FFS configure PT-RS.
· Further discuss and decide whether to configure PT-RS or not based on feedback from interesting companies in next meeting..

We prefer not to consider PT-RS for the PUSCH 256QAM demodulation test, because minor performance difference will be expected in this FR1 scenario and PT-RS will need more RE consumption.

Proposal 8: Not to consider PT-RS for the PUSCH 256QAM demodulation test.

Phase Noise Modelling
WF Status in [1]:
· Realistic phase noise modelling is left up to the contributing entities.
· FFS how to consider phase noise impact based on further discussion and evaluations.
· Interesting company is welcome to do investigation on the PN impact on 256QAM performance for next meeting.

For the phase noise modeling, since we already have the conclusion in the WID in [2] that ‘Realistic phase noise modelling is left up to the contributing entities’, we do not think we need to do extra efforts to investigate on the PN impact on 256QAM performance. So, we prefer not to consider PN model for the PUSCH 256QAM test to align with the agreements in the WID.

Proposal 9: Not to consider PN model for the PUSCH 256QAM test to align with the agreements in the WID.

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 views on the test parameter configuration and applicability rules for PUSCH FR1 256QAM demodulation requirements are given:
Proposal 1: Cover both 1Tx 1 Layer and 2Tx 2 Layer transmission configuration for PUSCH 256QAM demodulation test requirements.
Proposal 2: Reuse the same test applicability for different antenna configurations for Rel-15 PUSCH demod in clause 8.1.2.0 of TS38.141-1.
Proposal 3: Cover 2/4/8 Rx antenna configurations for PUSCH 256QAM demodulation test requirements.
Proposal 4: Use MCS 24 (R = 841/1024) in MCS Table 2 for NR PUSCH 256QAM test cases.
Proposal 5: Only consider pos1 for the DMRS additional position.
Proposal 6: Reuse the existing test applicability rule defined in clause 8.1.2.1.1 and 8.1.2.1.2 of TS38.141-1.
Proposal 7: Reuse the same CBW configurations for Rel-15 PUSCH demodulation tests, i.e., option 2 for both 15kHz SCS and 30kHz SCS.
Proposal 8: Not to consider PT-RS for the PUSCH 256QAM demodulation test.
Proposal 9: Not to consider PN model for the PUSCH 256QAM test to align with the agreements in the WID.
Proposal 10: Reuse the existing MU and TT values for PUSCH demodulation test cases defined in TS38.141-1.
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