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1. Introduction
In last RAN4 meeting, Test cases of Rel-17 CSI reporting for multi-TRP transmission was agreed with common simulation assumption and general test set-up. Meanwhile, the decision about the number of CSI-RS ports and the performance evaluation results are expected in this meeting.
In this contribution, we investigate the TP ratio test metric with Rel-15 Type I codebook and give our simulation results based on the agreed configuration parameters. Moreover, we also provide our views on remaining open issues of FeMIMO CSI test cases. 
2. Simulation results and discussion
2.1 Simulation results for CSI reporting for multi-TRP test cases 
In following figures, we evaluated performance under multi-TRP following PMI and random PMI with Type I codebook constructions under XP High channel correlation 16QAM rank2 (each TRP rank1) case. 
· Simulation results for FDD
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Fig.1 Throughput performance of FDD 2TRPs, each TRP FDD 4x2 and 8x2 XP High
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Fig.2 Throughput performance of FDD 2TRPs, each TRP FDD 4x2 and 8x2 XP High
The SNR point at 70%,80%,and 90% of full throughput with different test metrics are summarized in the following tables respectively：
Table 2.1: SNR point and TP ratio at 70%/80%/90% full throughput
	SNR point(dB)/TP ratio (following Type I PMI /random Type I PMI)
	XP High 4x2
	XP High 8x2

	70% full throughput
	7.0 dB/1.72
	3.9 dB/3.91

	80% full throughput
	8.7 dB/1.63
	5.7 dB/3.37

	90% full throughput
	11.0 dB/1.51
	8.7 dB/2.6



· Simulation results for TDD
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Fig.3 Throughput performance of TDD 2TRPs, each TRP TDD 4x2 and 8x2 XP High
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Fig.4 Throughput performance of TDD 2TRPs, each TRP TDD 4x2 and 8x2 XP High
The SNR point at 70%,80%,and 90% of full throughput with different test metrics are summarized in the following tables respectively：
Table 2.2: SNR point and TP ratio at 70%/80%/90% full throughput
	SNR point(dB)/TP ratio (following Type I PMI /random Type I PMI)
	XP High 4x2
	XP High 8x2

	70% full throughput
	7.4 dB/1.70
	3.9 dB/3.88

	80% full throughput
	8.9 dB/1.64
	5.6 dB/3.42

	90% full throughput
	10.9 dB/1.55
	7.6 dB/2.96


2.2 Simulation results summary
From above simulation results, FDD mode and TDD mode have similar 70%/80% relative TP points (Type I (following Type I PMI /random Type I PMI)), while only a little difference at 90% relative TP points. 
· For both FDD mode and TDD mode 4x2, TP gain at 70% point is 1.7 around, TP gain at 80% point is 1.6 around, TP gain at 90% point is 1.5 around.
· For both FDD mode and TDD mode 8x2, TP gain at 70% point is 3.8 around, TP gain at 80% point is 3.3 around.
· For FDD mode 8x2, TP gain at 90% point is 2.6 around, while TDD mode 8x2 TP gain at 90% point is 2.9 around.
Observation: there is enough performance gap between X=0 PMI following case and random PMI case with current agreed test set-up, MIMO correlation (XP High) and test metric (relative TP ratio with following PMI /random Type I).
Proposal 1: Introduce multi-TRP PMI test cases with following test set-up
· MIMO correlation: XP-High
· Test metric: following PMI/random PMI with Type I codebook
· Reference Test point: [90]%
· Number of CSI ports per TRP: 8 ports
3. Views on remaining open issues of CSI test case 
	Issue 3-1-1: Test cases for CSI reporting enhancement for m-TRP transmission
· Define PMI reporting requirement for single-DCI based Multi-TRP scheme with full overlapped resource allocation (SDM) only in FR1
· FFS on additional CSI reporting requirement for single/multi-DCI based Multi-TRP scheme
· Option 1
· Option 1a: Define new CSI reporting requirement for CQI reporting for Multi-DCI based Multi TRP scheme
· Option 1b: Define RI, CQI reporting requirement for single-DCI based Multi-TRP, and define CQI reporting requirement for multi-DCI
· Option 2: Not define RI, CQI reporting requirement for single-DCI, not define CQI reporting requirement for multi-DCI
· Option 3: if time allows define CQI reporting requirement for multi-DCI


Regarding test case for m-TRP transmission, our preference is to introduce both PMI and CQI test cases with the hypothesis of m-TRP transmission which different compared to traditional assumption. Meanwhile considering the limited time and work load, we can comprise to not define additional requirements besides of PMI reporting test case.

	Issue 4-1-1: Whether to define PMI requirement for Rel-17 FeTye II PS codebook
· Option 1: Yes
· Option 1a: Define PMI reporting requirement for Rel-17 FeTypeII port selection codebook based on evaluation on the performance gain over eTypeII codebook.
· Option 1b: Consider defining PMI requirement for Rel-17 eType II port selection only if RAN4 can reach an agreement on a simplified way of testing with SU-MIMO test set-up, otherwise not to define requirement.
· Option 2: No
· Companies are encouraged to provide the detail test setup and test metric, also including gNB implementation model in the next meeting



The Rel-17 enhanced Type II PS codebook was introduced to utilize partial channel information from DL/UL reciprocity in FDD system by uplink signal i.e. SRS, DMRS and others can be obtained from UE reporting to have hybrid beamforming BS side for DL transmission. We proposed to introduce test case for this specific enhanced feature with PMI usage under certain scenario. 
The benefits of Rel-17 FeType II PS codebook was saving UE computing complexity and feedback overhead compared to traditional eType II codebook by utilizing partial channel information from uplink signal with Beamformed CSI-RS.
With above consideration, we prefer to introduce test case under SU-MIMO test set-up with similar test set-up as LTE BF CSI-RS test cases with Class B reporting.
Proposal 2: Defining PMI requirement for Rel-17 eType II port selection with SU-MIMO test set-up.

4. Conclusion
In this contribution, we provide simulation results for Rel-17 multi-TRP PMI reporting Type I codebook based on the agreements in RAN4 #102-bis-e meeting. We compare different test metrics under FDD and TDD mode. According to the above results, we observe that:
There is enough performance gap between X=0 PMI following case and random PMI case with current agreed test set-up, MIMO correlation (XP High) and test metric (relative TP ratio with following PMI /random Type I).
Proposal 1: Introduce multi-TRP PMI test cases with following test set-up
· MIMO correlation: XP-High
· Test metric: following PMI/random PMI with Type I codebook
· Reference Test point: [90]%
· Number of CSI ports per TRP: 8 ports
Proposal 2: Defining PMI requirement for Rel-17 eType II port selection with SU-MIMO test set-up.
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Annex: Simulation configurations
The simulation configurations are proposed in [1], the main test parameters for SU-MIMO are set as below:
	Define PMI reporting requirement for single-DCI based Multi-TRP scheme with full overlapped resource allocation (SDM) only in FR1

Common simulation assumption
· Channel and correlation models:  TDLA30-10 with XP High with statistically independent for each TRP
· Pc setting: Same Pc ratios for each TRP in defining requirement
· SNR setting: The SNRs for TRP #1 and TRP #2 are assumed to be balanced with a scaling factor of 1/sqrt(2) for the transmitted signal from each TRP

General test set-up for CSI reporting
· 2 TPs configured with fully overlapping resource allocation 
· One CSI-RS resource with Ks = 2
· TP1 associated with NZP-CSI-RS resource 1
· TP2 associated with NZP CSI-RS resource 2
· CSI reporting: One CSI associated with multi-TRP measurement hypothesis and X=0 CSI associated with single-TRP measurement hypothesis (CSI reporting mode 1 with X=0)
· CMR group 1 {CMR a} corresponding to NZP CSI-RS resource 1, K1=1
· CMR group 2 {CMR b} corresponding to NZP CSI-RS resource 2, K2=1
· CMR pair (N=1): CMR {a,b} for M-TRP measurement hypothesis
· No time/frequency offset between two TPs
· WB PMI reporting for mode 1 with X=0
· RAN4 apply the above test setup as baseline for CSI reporting requirement definition 

CSI resource configuration
· Configure two resources in a resource pair in the same slot for CSI reporting requirements for mTRP.

Number of CSI-RS Ports 
· Option 1
· 8   for each TRP
· Option 2 
· 4   for each TRP

Number of layers
· Number of layers: 2 (1MIMO layer per TRP)

Test metric for PMI reporting
· Apply test metric of TP ratio follow PMI and random PMI with m-TRP reporting. The layer for random PMI per TRP should be orthogonal 


In addition, the remaining parameters will be remained as 6.3.2 reporting of Precoding Matrix Indicator (PMI) part simulation assumptions in [2].
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