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1. Introduction 
In RAN4#110bis demodulation impact and requirements scope for MIMO evo were discussed and way forward [1] was agreed.  In this contribution we present our views on open issues and simulation results for UE demodulation and CSI reporting requirements for MIMO evo.   
2. Discussion
Type II Doppler Codebook
In RAN4#110bis the following agreements we made for PMI reporting requirements for Type II Doppler codebook: 
	Issue 1-1-2: N4 and K configuration
Agreement:
· N4=1 and K=4 for both FR1 FDD and FR1 TDD.

Issue 1-1-3: X% of the maximum throughput in Test metric
Agreement:
· 90% of the maximum throughput in Test metric
Issue 1-1-5: Test setup for FR1 FDD case of TypeII-Doppler-r18 codebook
Agreement:
· For FR1 FDD 15kHz SCS case, test setup is as below descriptions:
· Non-CSI slots: scheduled in mod(i, 10) = {1,3,5,7,8,9}, i={0,1,2,…,19}
· CSI-RS is scheduled in mod(i, 10) = {0,2,4,6}, i={0,1,2,…,19}
· SSB slots: i=0
· TRS slots: i=10 and 11.
· CSI report is transmitted in slot#10n+10 to estimate precoder in slot#10n+11 (i.e., δ=1)
· Test equipment apply the estimated precoder in slot#10n+{15, 17, 18, 19, 21, 23}
Issue 1-1-6: Test setup for FR1 TDD case of TypeII-Doppler-r18 codebook
Agreement:
· For FR1 TDD 30kHz SCS case, test setup is as below descriptions for the simulation of following Rel18 Doppler codebook vs random Type I single panel codebook:
· Scheduling pattern for TDD SCS=30kHz with the periodicity of 20ms (40 slots):
· Non-CSI slots: scheduled in mod(i, 10) = {5,6}, i={0,1,2,…,39}
· CSI slots: scheduled in mod(i, 10) = {0,1,2,3}, i={0,1,2,…,39}
· SSB slots: i=0
· TRS slots: i=20 and 21. 
· CSI report is transmitted in slot#10n+9 to estimate precoder in slot#10n+10 (i.e., δ=1)
· Test equipment apply the estimated precoder in slot#10n+{15, 16}




Simulation Results:
Table 1: Results with eType II Doppler Codebook
	Antenna Configuration
	Duplex Mode
	Channel
	TP Ratio
	TP Ratio (Impairment)

	16x2 XP Med
	FDD
	TDLA30-20
	2.3
	1.9

	
	
	TDLA30-30
	1.7
	1.6

	16x4 XP Med
	
	TDLA30-20
	2.5
	2.0

	
	
	TDLA30-30
	2.0
	1.8

	16x2 XP Med
	TDD
	TDLA30-20
	
	

	
	
	TDLA30-30
	
	

	16x4 XP Med
	
	TDLA30-20
	
	

	
	
	TDLA30-30
	
	


Based on the simulation results, we observe more gain with TDLA30-20 channel. We propose to introduce requirements for R18 Type II Doppler codebook with TDLA30-20. 
Introduce requirements for R18 Doppler codebook with TDLA30-20.
Test metric for FDD – 1.9 for 2RX and 2.0 for 4RX.

DMRS Enhancements
In RAN4#110bis the following agreements we made for UE demod/ CSI requirements for DMRS enhancements: 
	Issue 1-3-1: Minimum requirements for tests need to be defined for Rel-18 DMRS
Agreement:
· For Rank4 cases, RAN4 to use new simulation results for Rel-18 DMRS. For Rank2 cases, RAN4 to reuse requirements of Test 2-1 of Clause 5.2.2.1.1, 5.2.2.2.1. 

Issue 1-3-2: Applicability rule for Rel-18 DMRS
Agreement:
· For Rank 2 cases, introduce applicability rule that UE supporting Rel-18 DMRS needs to only be tested for rank 2 with Rel-18 DMRS (i.e., Test 2-3 of Clause 5.2.2.1.1, 5.2.2.2.1) and can skip the corresponding tests for rank 2 with legacy DMRS configuration (i.e., Test 2-1 of Clause 5.2.2.1.1, 5.2.2.2.1).
· For Rank4 cases, do not introduce new applicability rule.



Simulation Results
For the agreed simulation parameters in [1] we provide simulation results for enhanced DMRS in the table below.

Table 2: Simulation Results with enhanced DMRS
	Duplex
	CBW / SCS
	MCS and rank
	Propagation condition
	Antenna configuration
	SNR @ 70% Max TP (dB)

	
	
	
	
	
	Alignment
	Impairment

	FDD
	10MHz / 15kHz
	16QAM, 0.48
Rank 4
	TDLA30-10
	4x4, ULA Low
	13.2
	15.2

	TDD
	40MHz / 30kHz
	16QAM, 0.48
Rank 4
	TDLA30-10
	4x4, ULA Low
	13.5
	15.5




3. Conclusion
In this paper, we provide our views on open issues and simulation results for UE demodulation and CSI reporting requirements for R18 MIMO evolution. Our observations and proposals are captured below:
Type II Doppler Codebook
1. Introduce requirements for R18 Doppler codebook with TDLA30-20.
Test metric for FDD – 1.9 for 2RX and 2.0 for 4RX.
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