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Background
During RAN4#108b meeting, WF [1] on NR_MIMO_evo_DL_UL_demod was approved. In this contribution, we share our views about UE demodulation requirements for MIMO evolution.
Discussion
Test scope
Codebook enhancement for UE predicated PMI
	· Study the feasibility of introducing PMI reporting requirements with ‘typeII-Doppler-r18’ (FR1 only).
· FFS for test metric
· FFS for simulation assumptions



In Rel-18, Type-II codebook refinement for high/medium velocities, that has benefit for the throughput improvement in some scenario, is supported for at most 4 layers, including both Rel-16 eTypeII codebook refinement and Rel-17 FeTypeII port selection codebook refinement. Considering that the new codebook has impact on baseband processing and also the PMI reporting requirements are defined for Rel-16 eTypeII codebook, we propose to define PMI reporting requirements for the new Rel-16-based doppler measurement type-II codebook. For the test metric, we think it feasible to reuse the test metric from legacy PMI reporting requirements.
Define PMI reporting requirements for the new Rel-16-based doppler measurement type-II codebook.
TDCP
	Agreement:
· Do not introduce PDSCH demodulation requirements for TDCP measurement.
· FFS on CSI requirements for TDCP measurement



In Rel-18, for aiding gNB determination of codebook switching and SRS periodicity, the TRS-based TDCP reporting is support. UE can report quantized wideband normalized amplitude/phase of the time-domain correlation profile for at most 4 delays. However, during the demodulation test, the codebook type should not be switched since that the RRC parameters should be fixed, and also SRS-based precoding using channel reciprocity in TDD should not be used since that the precoding is up to TE implementation. Also considering that it is difficult to judge whether the TDCP reporting by the UE is accurate during the demodulation test, and also it is difficult to measure the performance gain during the test, we propose to not define any CSI requirements for TRS-based TDCP reporting.
Do not define any CSI requirements for TRS-based TDCP reporting.
codebook enhancement for CJT
	Agreement:
· Study the feasibility of introducing PMI reporting requirements with ‘typeII-CJT-r18’ (FR1 FDD only).
· Focus on 2TRP only
· FFS for test metric
· FFS for simulation assumptions



In Rel-18, Type-II codebook refinement for CJT mTRP, that has benefit for the throughput improvement in some scenario, is supported for at most 4 TRPs and at most 4 layers, including both Rel-16 eTypeII codebook refinement and Rel-17 FeTypeII port selection codebook refinement. Considering that the new codebook has impact on baseband processing and also the PMI reporting requirements are defined for Rel-16 eTypeII codebook, we propose to define PMI reporting requirements for the new Rel-16-based CJT type-II codebook. For the test metric, we think it feasible to reuse the test metric from legacy PMI reporting requirements.
Define PMI reporting requirements for the new Rel-16-based CJT type-II codebook.
1.1.1 Increased number of orthogonal DMRS ports
	Agreement:
· Introduce PDSCH demodulation requirements for Rel-18 enhanced DMRS for SU-MIMO scenario. Select limited case(s) from the legacy PDSCH cases to reuse the test configurations, but change the DRMS port configuration to configure the new defined DMRS ports for no more than 4 DMRS ports
· FFS for applicability rule to be defined that UE can skip the legacy case if UE has passed the case with the same configuration but using the new DMRS ports 
· Companies are encouraged to propose the test case(s) to be reused. 



For the case selection, to ensure the total number of cases not changed, only mandatory cases should be considered. Based on our preference, the cases can be further down-selected as Table 2.1.4-1. There are no rank 3/4 cases since 4Rx is not mandatory in all bands, also 2Rx is enough to verify whether UE support the new OCC pattern.
Table 2.1.4-1 Down-selected cases
	Test num.
	Bandwidth (MHz) / Subcarrier spacing (kHz)
	Modulation format and code rate
	Duplex
	Rank
	Propagation condition
	Correlation matrix and antenna configuration
	Reference value

	1
	10 / 15
	QPSK, 0.30
	FDD
	1
	TDLB100-400
	2x2, ULA Low
	70

	2
	40 / 30
	64QAM, 0.50
	TDD FR1.30-1
	2
	TDLA30-10
	2x2, ULA Low
	70



Only mandatory cases should be considered. The cases can be further down-selected as Table 2.1.4-1.
Here we provide the simulation results using legacy DMRS ports and the new DMRS ports as Figure 2.1.4-1.
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Figure 2.1.4-1 Simulation results using legacy DMRS ports and the new DMRS ports
We can see that there is negligible performance difference between the cases with different DMRS ports. Therefore, we propose to define applicability rule that UE can skip the legacy case if UE has passed the case with the same configuration but using the new DMRS ports.
There is negligible performance difference between the cases with different DMRS ports.
Define applicability rule that UE can skip the legacy case if UE has passed the case with the same configuration but using the new DMRS ports.
Proposals
In this contribution, we discuss on UE demodulation requirements for MIMO evolution. Our observations and proposals are:
1. Define PMI reporting requirements for the new Rel-16-based doppler measurement type-II codebook.
1. Do not define any CSI requirements for TRS-based TDCP reporting.
1. Define PMI reporting requirements for the new Rel-16-based CJT type-II codebook.
1. Only mandatory cases should be considered. The cases can be further down-selected as Table 2.1.4-1.
1. There is negligible performance difference between the cases with different DMRS ports.
Define applicability rule that UE can skip the legacy case if UE has passed the case with the same configuration but using the new DMRS ports.
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