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Introduction
The last eMeeeting’s discussion and WF of the PUSCH demodulation requirements for FR1 256QAM topic are captured in the summary [1] and WF [2].
At this point, only the following issues remain open:
· MCS choice (22, 24, 20/21)
· Tx EVM
In this contribution we will express our views on the open issues and open new discussions, if necessary.
All presented simulation result extracts are taken from our companion contribution [3].



Discussion

MCS
The last meeting’s WF captures the following open issues on MCS [2]:
	· MCS
Option 1: MCS 22
Option 2: MCS 24
Option 3: MCS 20 or MCS 21 if there is testability issue for OTA test 



We observe from our simulation results [3] that even for rank 1, the ideal simulation results still require >20dB of SNR for MCS 24 (see Table 1 for 1T2R example results):
[bookmark: _Ref71472093]Table 1: Results SNR@70%TPUT, 1TX2RX, Rank 1
	  PUSCH 1T2R
	70%TPUT

	
	SNR

	CP-OFDM
	FR1 Mapping type A
	15kHz, 10MHz
	MCS20
	TDLA30-10 Low
	DMRS 1+1
	16,64

	
	
	
	MCS24
	TDLA30-10 Low
	DMRS 1+1
	20,26

	
	
	[15kHz, 20MHz]
	MCS20
	TDLA30-10 Low
	DMRS 1+1
	 

	
	
	
	MCS24
	TDLA30-10 Low
	DMRS 1+1
	20.78

	
	
	30kHz, 40MHz
	MCS20
	TDLA30-10 Low
	DMRS 1+1
	17,01

	
	
	
	MCS24
	TDLA30-10 Low
	DMRS 1+1
	20,52

	
	
	[30kHz, 100MHz]
	MCS20
	TDLA30-10 Low
	DMRS 1+1
	 

	
	
	
	MCS24
	TDLA30-10 Low
	DMRS 1+1
	22.56

	
	FR1 Mapping type B
	15kHz, 10MHz
	MCS20
	TDLA30-10 Low
	DMRS 1+1
	16,61

	
	
	
	MCS24
	TDLA30-10 Low
	DMRS 1+1
	20,21

	
	
	30kHz, 40MHz
	MCS20
	TDLA30-10 Low
	DMRS 1+1
	16,98

	
	
	
	MCS21
	TDLA30-10 Low
	DMRS 1+1
	 

	
	
	
	MCS22
	TDLA30-10 Low
	DMRS 1+1
	 

	
	
	
	MCS24
	TDLA30-10 Low
	DMRS 1+1
	20,53

	
	
	[30kHz, 100MHz]
	MCS20
	TDLA30-10 Low
	DMRS 1+1
	 

	
	
	
	MCS21
	TDLA30-10 Low
	DMRS 1+1
	 

	
	
	
	MCS22
	TDLA30-10 Low
	DMRS 1+1
	 

	
	
	
	MCS24
	TDLA30-10 Low
	DMRS 1+1
	 




Using MCS24 the SNR requirements are >20dB, even for the rank1 only cases.
While FR1 does not have the same testability issues as FR2, we still see SNR of >20dB as a non-common deployment scenario. Thus, we propose:
RAN4 to use MCS20 or MCS22 in order to keep SNR requirements within reasonable levels.


Tx EVM
The last meeting’s WF captures the following open issues on Tx EVM [2]:
	· Tx EVM
Option 1: Consider 3.5%Tx EVM modelling for alignment results
Option 2: Consider 3.5% Tx EVM impact in the impairment results
Option 2a: add a certain margin on top of the averaged impairment results
Option 2b: consider it in the impaired results submitted by companies
Option 3: Not consider 3.5% Tx EVM impact if the target SNR is 20dB or less



We repeat from our last tdoc on this topic, that setting a TxEVM value simply constrains the maximum achievable SNR and does not meaningfully impact the performance before this max SNR level.
There are common close approximations for this max SNR caused by TxEVM, see for example [4]:

Which in our case means that a 3.5% EVM limits the max achievable SNR to approx. 29.1 dB.
A 3.5% EVM limits the max achievable SNR to approx. 29.1dB but has little performance impact below this threshold.

Furthermore, we fail to see how a UE TxEVM can meaningfully help in testing the BS receiver demodulation performance. No matter the receiver algorithm, using TxEVM is simply adding additional AWGN that no cannot be compensated, unless we start thinking about TxEVM modelling via specific hardware considerations and abandon the “percent TxEVM” model.
Using UE TxEVM does not highlight performance differences between different implementation of BS receivers.

Thus, we propose:
RAN4 to not consider 3.5% Tx EVM impact.



Conclusion
In this contribution we have provided our views on 256QAM deployment scenarios and requirement test configurations in FR1. In particular, we have discussed the MCS choice and Tx EVM modelling.
We have made the following observations and proposals:

Concerning MCS
1. Using MCS24 the SNR requirements are >20dB, even for the rank1 only cases.
1. RAN4 to use MCS22 in order to keep SNR requirements within reasonable levels.

Concerning TxEVM
A 3.5% EVM limits the max achievable SNR to approx. 29.1dB but has little performance impact below this threshold.
Using UE TxEVM does not highlight performance differences between different implementation of BS receivers.
RAN4 to not consider 3.5% Tx EVM impact.
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