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1. Introduction
[bookmark: _Hlk528680199]In RAN4#98-bis-e meeting, a WF for FR1 PUSCH 256QAM performance requirements was agreed [1]. However, there are still some open issues to be discussed further, including
· Number of Tx:
· [bookmark: OLE_LINK11]Opt.1: 1 Tx 
· Opt.2: 1 and 2 Tx
· Number of Rx:
· Opt.1: 2/8 Rx
· Opt.2: 2/4/8 Rx
· Number of layers:
· Opt.1: 1 layer 
· Opt.2: 1 and 2 layers
· SCS and bandwidth
· 15kHz SCS:
· Opt.1: 5, 10 MHz 
· Opt.2: 5, 10, 20 MHz
· 30kHz SCS
· Opt.1: 10, 40 MHz
· Opt.2: 10, 20, 40, 100 MHz
· Applicability rule for different antenna configurations
· Opt.1: Reuse the existing test applicability rule defined in clause 8.1.2.0 of TS38.141-1
· Other options
· Applicability rules for different SCS and CBW
· Opt.1: Reuse the existing applicability rules defined in sections 8.1.2.1.1 and 8.1.2.1.2 of TS 38.141-1
· Other options.
· 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 this contribution, our views on the above open issues will be shown.

2. Discussion
The number of Rx antennas, and Applicability rule for different antenna configurations
Reducing the set of number of Rx antennas won’t reduce the test complexity, but introduce additional specification efforts on the corresponding test applicability rule. To be specific, in case of only 2/8 Rx antennas are defined for the requirements, it should be clarified how to handle with the BS supporting the maximum of 4 Rx antennas. Therefore, it is suggested to define performance requirements for 2, 4 and 8 Rx antennas. So that, for different antenna configurations, the existing test applicability rule defined in clause 8.1.2.0 of TS38.141-1 can be reused.
Proposal 1: PUSCH demodulation performance requirements for 256QAM is defined for 2, 4 and 8 Rx antennas.
Proposal 2: For different antenna configurations, the existing test applicability rule defined in clause 8.1.2.0 of TS38.141-1 is reused.

The number of Tx antennas, and The number of layers
For 256QAM, open-loop spatial multiplexing is not always available, because the code rate is quite high which makes it highly depends on whether the channel coefficients can ensure the interference between two layers low enough. Therefore, it is suggested only one layer is defined for the PUSCH demodulation performance requirements for 256QAM. Base on this, the case of 2 Tx antennas is not required. In another word, only 1 Tx antenna is suggested to be taken into account for the performance requirement definition.
In the last meeting, some companies argued that 256QAM is targeting on high throughput scenario and 2 layers are typical. It should be noted at first that Rel-15 NR PUSCH 64QAM requirement and LTE PUSCH 64QAM and 256QAM requirements don’t define requirement for 2 layers. 64QAM is also targeting for high throughput scenario. If this is the logic, 64QAM should also have 2 layers requirements in both NR and LTE. But from demodulation point of view, 1 layer should be enough to test the performance.
Proposal 3: Only 1 layer is considered for the PUSCH demodulation performance requirements for 256QAM.
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]Proposal 4: Only 1 Tx antenna is considered for the PUSCH demodulation performance requirements for 256QAM.

SCS and bandwidth, and Applicability rules for different SCS and CBW
For the set of bandwidths for each SCS, reducing the number of entries can save specification workload, and the corresponding test applicability rules can also be reused. Therefore, for 256QAM, we think it can be acceptable to define a small set of bandwidths for each SCS, i.e. Opt.1 for 15kHz and 30kHz SCS.
Proposal 5: A small set of bandwidths for each SCS, i.e. 5/10MHz for 15kHz SCS and 10/40MHz for 30kHz SCS, can be defined for the PUSCH demodulation performance requirements for 256QAM.
Proposal 6: The applicability rules for different SCS and CBW can be reused for the PUSCH demodulation performance requirements for 256QAM.

MCS
According to our simulation results [2], both MCS#22 and MCS#24 are feasible, but higher MCS is preferred. 
Proposal 7: For 256QAM, the PUSCH demodulation performance requirements is defined based on MCS#24.

3. Conclusions
In this contribution, our proposals on remaining issues for specifying the PUSCH performance requirements for 256QAM is given as follows,
Proposal 1: PUSCH demodulation performance requirements for 256QAM is defined for 2, 4 and 8 Rx antennas.
Proposal 2: For different antenna configurations, the existing test applicability rule defined in clause 8.1.2.0 of TS38.141-1 is reused.
Proposal 3: Only 1 layer is considered for the PUSCH demodulation performance requirements for 256QAM.
Proposal 4: Only 1 Tx antenna is considered for the PUSCH demodulation performance requirements for 256QAM.
Proposal 5: A small set of bandwidths for each SCS, i.e. 5/10MHz for 15kHz SCS and 10/40MHz for 30kHz SCS, can be defined for the PUSCH demodulation performance requirements for 256QAM.
Proposal 6: The applicability rules for different SCS and CBW can be reused for the PUSCH demodulation performance requirements for 256QAM.
Proposal 7: For 256QAM, the PUSCH demodulation performance requirements is defined based on MCS#24.
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