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[bookmark: _Ref156565249]Introduction
[bookmark: _Hlk156565736]During the RAN4#109 meeting, there were additional discussions on the relevance of incorporating TxEVM to account for RF impairments in simulation campaigns. It was decided to further investigate the necessity of introducing TxEVM for the measurements [1]. This topic is discussed further in our general discussion paper [2].
This paper contains Nokia’s simulation results evaluating the TxEVM impact on the multiRx demodulation performance. 

Simulation Configuration
Considering the agreements in RAN4#109 [1], the following configuration parameters apply for simulation setup used by Nokia:
[bookmark: _Ref158193961]Table 1: The simulation parameters setup used by Nokia to evaluate TxEVM impact.
	
	
	Notes

	sDCI Separate Processing
	MIMO detector processing 2Rx and li layers per TRP
	

	mDCI Separate Processing
	MIMO detector processing 2Rx and li layers per TRP
	

	Receiver (separate and joint)
	MMSE-IRC
	

	Channel model
	TDLA30-75 + correlation/cross-talk model
	

	Carrier frequency
	FR2-1, 30 GHz
	

	CBW/SCS
	100MHz/120kHz
	

	Antenna configuration
	2x2, XPL per TRP
	

	DMRS symbol allocation
	(2,11) symbol indexes
	

	Cross-correlation coefficient (Gamma)
	0.0625
	

	PDSCH resource allocation
	66 per TRP & 33 per TRP
	33 per TRP for non-overlapping
66 per TRP for fully-overlapping

	MCS index (MCS table 1)
	64QAM, 0.43 (MCS17) & 16QAM, 0.48 (MCS13)
	MCS13 for for non-overlapping
MCS17 for for fully-overlapping

	Time offset / Frequency offset
	(-0.0625us, 600Hz) & (0.25us, 0Hz)
	(0.25us, 0Hz) for non-overlapping
(-0.0625us, 600Hz) for fully-overlapping

	Error Vector Magnitude (TxEVM)
	0% & 6%
	



 TxEVM Simulation Results
mDCI non-overlapping
The results in Figure 1 shows the impact of TxEVM in mDCI non-overlapping cases when crosstalk is set to ρ=-6dB and ρ=-12dB.
[image: ]
[bookmark: _Ref158622324]Figure 1: mDCI non-overlapping.
As can be seen from Figure 1 there is no significant difference in the results when including a TxEVM of 6% with the agreed configuration for mDCI non-overlapping.

Table 2 provides a comparison summary of the simulation results obtained by evaluating the scenarios without TxEVM and with TxEVM of 6% for the mDCI non-overlapping rank 2+2 simulations.
[bookmark: _Ref158913656]Table 2: Comparison summary of results for mDCI non-overlapping rank 2+2 without TxEVM & with TxEVM of 6%.
	Simulation Configuration
	Bandwidth (MHz) / Subcarrier spacing (kHz)
	TDD UL-DL pattern
	MCS
	Rank
	Channel Model
	Antenna Configuration
(2Tx 2Rx)
(α=β=0, γ=0.0625)
	RB Allocation Size
	Cross talk factor (rho) - dB
	Fraction of maximum throughput (%)
	SNRBB (dB) - Without TxEVM
	SNRBB (dB) - With TxEVM of 6%
	SNRBB (dB) - Difference

	mDCI
non-overlapping 
Rank 2+2
(0.25us, 0Hz)
	100/120
	FR2.120-1
	MCS13
	2+2
	TDLA30-75
	2x2 XPL
	33/33
	No Crosstalk
	70
	10.9
	11.0
	0.1

	
	100/120
	FR2.120-1
	MCS13
	2+2
	TDLA30-75
	2x2 XPL
	33/33
	-12
	70
	11.2
	11.3
	0.1

	
	100/120
	FR2.120-1
	MCS13
	2+2
	TDLA30-75
	2x2 XPL
	33/33
	-6
	70
	11.9
	12.1
	0.2



The effect of adding TxEVM measure on the demodulation performance is negligible for the mDCI non-overlapping deployment scenario.

mDCI fully-overlapping
The results in Figure 2 shows the impact of TxEVM in mDCI fully-overlapping cases when crosstalk is set to ρ=-6dB and ρ=-12dB.
[image: ]
[bookmark: _Ref158622936]Figure 2: mDCI fully-overlapping
As can be seen from Figure 2 there is no significant difference in the results when including a TxEVM of 6% with the agreed configuration for mDCI non-overlapping.

Table 3 provides a comparison summary of the simulation results obtained for the evaluation scenarios without TxEVM and with TxEVM of 6% for the mDCI fully-overlapping rank 1+1 simulations.

[bookmark: _Ref158913885]Table 3: Comparison of results for mDCI fully-overlapping rank 1+1 without TxEVM & with TxEVM of 6%.
	Simulation Configuration
	Bandwidth (MHz) / Subcarrier spacing (kHz)
	TDD UL-DL pattern
	MCS
	Rank
	Channel Model
	RB Allocation Size
	Cross talk factor (rho) - dB
	Fraction of maximum throughput (%)
	SNRBB (dB) - Without TxEVM
	SNRBB (dB) - With TxEVM of 6%
	SNRBB (dB) - Difference

	mDCI
fully-overlapping 
Rank 1+1
(-0.0625us, 600Hz)
	100/120
	FR2.120-1
	MCS17
	1+1
	TDLA30-75
	66
	No Crosstalk
	70
	10.0
	10.2
	0.2

	
	100/120
	FR2.120-1
	MCS17
	1+1
	TDLA30-75
	66
	-12
	70
	10.6
	10.8
	0.2

	
	100/120
	FR2.120-1
	MCS17
	1+1
	TDLA30-75
	66
	-6
	70
	13.0
	13.4
	0.4



The effect of adding TxEVM measure on the demodulation performance is negligible for the mDCI fully-overlapping scenario.

[bookmark: _Toc116995848]Conclusion
[bookmark: _Toc116995849]Within this contribution, we investigate the need to introduce a TxEVM measure so as to account for RF impairments when evaluating multiRx demodulation performance and CSI requirements.

We have made following observations within the contribution,
1. The effect of adding TxEVM measure on the demodulation performance is negligible for the mDCI non-overlapping deployment scenario.
The effect of adding TxEVM measure on the demodulation performance is negligible for the mDCI fully-overlapping scenario.
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