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1. Introduction
[bookmark: _Hlk528680199]According to the WF in RAN4#108 [1], following agreements are achieved.  
Issue 1-1: PUSCH Requirements
Agreement: The demodulation performance requirements for UL 256QAM will be defined only for PUSCH
Issue 1-2: Bands for FR2 256 QAM
Agreement: Introduce only one FR2-1 PUSCH with 256QAM demodulation requirements up to 39 GHz (aligned with RF).
Define one set of requirements for frequency range of up to 39GHz, carrier frequency of 39GHz shall be used for the requirements definition.
Interested companies who would like to evaluate the performance for carrier frequency 30GHz compared to 39GHz, are invited to submit simulations for RAN4#108-bis but this is not mandatory.
Issue 1-3: BS Declaration
Agreement: Align with FR1: The PUSCH requirement with FR2-1 UL 256QAM is only applied for BS declared to support it. Introduce the BS declaration for FR2-1 UL 256QAM.
Issue 2-1: EVM Impact
Agreement: The impact of EVM can be considered in impairment results, and interested companies are encouraged to provide ideal simulations with and without TxEVM for alignment at RAN4#108bis, TxEVM value to be 3.5%.
Note: Test requirement parameters do not capture TxEVM and TEs don’t add additional TxEVM during test.
Issue 2-2: SNR Limit
RAN4 will attempt to keep simulation parameters to reach an SNR operating point less than 20dB, but will await simulation results from interested companies at RAN4#108-bis.
Request input from TE vendor on maximum testable SNR at RAN4#108bis
Issue 2-3: Phase Noise Model
Interested companies are encouraged to bring simulations to RAN4#108-bis with and without phase noise model, and provide information of phase noise model, with PT-RS enabled and disable.
· Alignment to happen without phase model (therefore with priority)
· Companies encouraged to deliver simulation results for some cases of Phase Noise model, with PT-RS enabled and disabled.
Issue 2-4: Channel
The following candidate channel models can be considered for simulation at RAN4 #108 bis and down selected at later meetings for requirements.
· TDLA 30-35
· TDLD 30-35
Issue 2-5: Rank
Agreement: Rank 1
Issue 2-6: Carrier BW for 60 kHz SCS and Issue 2-7: Carrier BW for 120 kHz SCS
Interested companies are encouraged to bring simulation on the following config: 60 kHz SCS/50 MHz, 120 kHz SCS/50 MHz, 100 and 200 MHz, discussion for further downselection based on simulation results at for RAN4#108-bis.
Issue 2-8: Additional DMRS
Interested companies to provide simulation results with single (1+0) and additional (1+1) DMRS for RAN4#108-bis.
Issue 2-9: DMRS Mapping Type
Agreement: Mapping Type B 
Issue 2-10: PTRS
Interested companies to provide simulation results with both enabled and disable for RAN4#108-bis.
Configuration: K_PTRS: 2 and L_PTRS =1
Issue 2.11: Waveform Type
Agreement: CP-OFDM
Issue 2-12: MCS
RAN4 considers the following candidate MCS before down selection for requirements definition at RAN4#108 bis (all in Table 2): MCS 20, 21 and 22 with a priority on MCS 20
Issue 2-13: Testing Metric
Agreement: 70% of Max Throughput
Issue 2-14: Frequency Domain Resource Allocation
Agreement: Full RB allocation of the applicable BW 
Issue 2-15: Frequency Hopping
Agreement: Frequency hopping disabled
Issue 2-16: Number of HARQ Transmissions
Agreement: 4
Sub-topic 2-15: TPMI Index
Agreement: Not applicable, due to Rank 1
Issue 2-18: Code Block Group
Agreement: disabled
Issue 2-19: Limited buffer rate matching
Agreement: disabled

In this contribution, open issues are furtherly analyzed.   

2. Discussion
Antenna configuration
The antenna configuration in the simulation results summary of previous meeting is 2Tx2Rx. But the agreed rank is only 1 for UL 256QAM. Although 2Tx could possibly have diversity gain compared to 1Tx, but all legacy requirements defined for 2Tx are rank 2 scenario. The reason behind is only consider the worst case from BS side and 1Tx transmission is also typical for UE. In that case, we propose only consider 1Tx2Rx rather than 2Tx2Rx for FR2 PUSCH 256QAM demodulation.
[bookmark: _Toc146736300]Proposal 1 	Only consider 1Tx2Rx as antenna configuration for FR2 PUSCH 256QAM demodulation requirement.

MCS 
According to our simulation results, the ideal results for MCS20 is close to 20dB SNR limit. Regarding possible large margin will be added on top of ideal results, we propose only consider MCS20 for the requirements. 
[bookmark: _Toc146736301]Proposal 2 	Only consider MCS20 for FR2 PUSCH 256QAM demodulation requirement.

EVM impact
According to our simulation results [2], the EVM impact is small for MCS20 no matter if PN is considered. In that case, no EVM impact results could be used for alignment. 
[bookmark: _Toc146736302]Proposal 3 	Companies use no Tx EVM results for alignment.  

PN impact
Based on our simulation with PN model Example-1 in TS38.801, the degradation with PN is not so obvious (~1dB). The Example-2 would cause even larger degradation than Example-1 in most of cases based on previous experience. 

Channel model
TDLD channel could have average 2dB more margin to 20dB SNR limit than TDLA channel. In that case, all impairment degradation (including EVM, PN etc.) could be within the SNR limit without extra modification on AWGN level etc. 
[bookmark: _Toc146736303]Proposal 5 	Consider TDLD30-35 as the channel model for FR2 PUSCH 256QAM demodulation requirement.

CBW per SCS
There is no much performance difference between different CBW per SCS, in that case, only the minimum CBW could be used for the requirements to save the effort. 
[bookmark: _Toc146736304]Proposal 6 	Take 60kHz SCS/50MHz and 120kHz SCS/50MHz for FR2 PUSCH 256QAM demodulation requirement.

Additional DM-RS
The DM-RS configuration depends on manufacture declaration which allow BS support preferred configuration. Basically, both configurations could be defined if feasibility is OK. But DM-RS 1+1 configuration is more typical one than 1+0 configuration. If down selection is necessary, DM-RS 1+1 might be more suitable for the requirement. 
[bookmark: _Toc146736305]Proposal 7 	Prioritize DM-RS 1+1 for FR2 PUSCH 256QAM demodulation requirement. 


3. Conclusions
 In the previous sections we made the following observations: 
No table of figures entries found.
Based on the discussion in the previous sections we propose the following:
Proposal 1 	Only consider 1Tx2Rx as antenna configuration for FR2 PUSCH 256QAM demodulation requirement.
Proposal 2 	Only consider MCS20 for FR2 PUSCH 256QAM demodulation requirement.
Proposal 3 	Companies use no Tx EVM results for alignment.
Proposal 5 	Consider TDLD30-35 as the channel model for FR2 PUSCH 256QAM demodulation requirement.
Proposal 6 	Take 60kHz SCS/50MHz and 120kHz SCS/50MHz for FR2 PUSCH 256QAM demodulation requirement.
Proposal 7 	Prioritize DM-RS 1+1 for FR2 PUSCH 256QAM demodulation requirement.
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