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1	Introduction
During the previously RAN plenary meeting, the further enhancement on NR demodulation performance was approved as a Rel-17 RAN4 WI and the newest version of WID can be found in [1]. As indicated in the objective of performance part WI as follows:
	- PUSCH demodulation requirements for FR1 256QAM
· Note 1: low mobility is considered for requirements definition 
· Note 2: Realistic phase noise modeling is left up to the contributing entities  


In this contribution, the view about Rel-17 Further enhancement on NR demodulation performance is provided.
2	Discussion
NR Rel-15 performance requirements were started from April 2018. The major work was completed by June 2019. During the WI stage, due to limited time unit, the performance requirements for some important features are still not covered in Rel-15 and Rel-16, such as PUSCH 256 QAM requirement for FR1. Therefore, it is essential to define the PUSCH requirement with 256QAM to guarantee the test coverage.
In this section, the simulation assumption for PUSCH with 256QAM requirement test setup is discussed 
· Waveform 
For UL channel, the PUSCH requirement with both CP-OFDM and DFT-s-OFDM waveform were specified in Rel-15. 
The useful scenario of enable 256QAM scheduling is targeting cell-center UE with high SNR condition. DFT-s-OFDM waveform is mainly used for cell-edge scenario. Although PUSCH requirement with 256QAM for DFT-s-OFDM waveform is defined in LTE phase, considering the minor performance different with CP-OFDM waveform for lower MCS level and test effort, we prefer to define PUSCH requirement with 256QAM for CP-OFDM waveform.
· Time resource allocation 
Both time resource allocation mapping type A and type B were considering for FR1. Based on the exiting results in FR1, the performance gap between different time domain allocations is very small. To reduce the test effort, we prefer to only specify 256 QAM requirement with mapping type A.
· Channel Model
In FR1, different channel models are considered for different MCS requirement, such as TDLB100-400, TDLC300-100, and TDA30-10. As mentioned, the main use case of 256QAM is cell center UE, where the mobility is related low compared cell-edge UE. Also considering in WID, low mobility is noted for requirements definition. In Rel-15 NR UE demodulation for PDSCH requirement with 256QAM, where TDLA30-10 channel model was selected for requirement setup, we prefer to reuse TDLA30-10 for PUSCH 256QAM requirement setup.
· DMRS configuration 
Although the main use case of 256QAM should be for cell-canter UE with low mobility, we prefer to reuse Rel-15 DMRS configuration with 1+1 to improve the accuracy of channel estimation.
· SCS&BW
In Rel-15, RAN4 has specified the PUSCH requirement with serval SCS and different channel bandwidth combination as 
· 15KHz SCS with 5MHz, 10 MHz ,20 MHz
· 30KHz SCS with 10MHz, 20 MHz, 40 MHz and 100 MHz
Considering RAN4 has defined the test applicability rule with different channel bandwidth. To reduce the test efforts and simulation efforts, we prefer to only define requirement with minimum channel bandwidth for each SCS.
· Antenna configuration
For Antenna configuration, the following requirements for Rel-15 are specified:
· 1/2Tx, 2/4/8 Rx antenna configuration for FR1
· 1/2Tx , 2 Rx antenna configuration for FR2
In our view, scheduling 256QAM transmission with rank2 is not a typical scenario, which will increase the achievable SNR. Similar as LTE, only 1Tx requirement is defined. Regarding the number of Rx, to reduce the test effort, we think 1Rx and 8Rx should be enough can fulfill the test purpose.
· Regarding the MCS 
During Rel-15 NR BS demodulation, RAN4 has specified the PUSCH requirements with MCS2 (QPSK), MCS16 (16QAM) and MCS 20 (64QAM).  In Rel-15, MCS 24 was selected for PDSCH requirement with 256QAM. The achieved SNR is about 24.6dB.  At current stage, we can select MCS24 as a starting point. If the achievable SNR is very high for PUSCH, lower MCS level for 256QAM can be considered.
· Tx EVM
In Rel-15 PDSCH demodulation requirement for 256QAM, Tx EVM of 3.5% is used for FR1.With high modulation, the achievable SNR is very high, which means large transmission power should be considered to fulfill the acceptable performance. In this condition, the nonlinearity of RF unit, such as PA, may result in distortion of transmission power. Therefore, the impact of Tx EVM may need to be considered for requirement and simulation alignment. 

· Phase noise modelling
Regarding the phase noise modelling, since the requirement is targeting for FR1, we think the impact of phase noise is minor. Meanwhile, how to modelling phase noise explicitly, it should be implementation dependent. In Rel-15, RAN4 has the similar discussion for FR2 phase noise modelling for PUSCH requirement, where there is no phase noise model. The phase noise degradation on performance will be considered in the implementation margin when companies submit their impaired results. Same approach can be applied.
· PTRS

In FR1, the PRRS configuration is UE optional feature. Meanwhile, the phase noise impact in FR1 is minor, therefore, we prefer to not configure PTRS for PUSCH requirement with 256 QAM.
· Other parameters
For the other parameters, it is straightforward to reuse the Rel-15 FR1 assumption as much as possible 
· Test applicability rule 
Based on UE feature list, 256QAM is UE optional feature for UL in FR1. Therefore, PUSCH with 256QAM requirement should be optional, whether this requirement will be tested should be based on BS declaration. 
Base on above analysis, we prefer to define PUSCH 256 QAM requirement with the following assumption
Proposal 1:  Define PUSCH requirement with 256QAM 
· Waveform:  CP-OFDM only 
· Time resource allocation: Mapping type A
· DMRS configuration: 1+1
· Antenna configuration: 1Tx, 1Rx/8Rx
· SCS&BW: 15 KHz SCS and 5MHz CBW, 30 KHz SCS and 10MHz CBW
· Channel Model: TDLA30-10
· MCS:  MCS 24 as starting point 
· Tx EVM: FFS
· Phase noise modeling: No explicitly modeling at Rx side
· PTRS: No PTRS configuration
3	Conclusion
In this contribution, the view of PUSCH requirement with 256QAM in FR1 is provided.
Proposal 1:  Define PUSCH requirement with 256QAM :
· Waveform:  CP-OFDM only 
· Time resource allocation: Mapping type A
· DMRS configuration: 1+1
· Antenna configuration: 1Tx, 1Rx/8Rx
· SCS&BW: 15 KHz SCS and 5MHz CBW, 30 KHz SCS and 10MHz CBW
· Channel Model: TDLA30-10
· MCS:  MCS 24 as starting point 
· Tx EVM: FFS with assumption Tx EVM as 3.5%
· Phase noise modeling: No explicitly modeling at Rx side
· PTRS: No PTRS configuration
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