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Background
During RAN4#101bis-e meeting, WF [1] on general and CSI requirement for Rel-17 FeMIMO was approved. In this contribution, we share our views about the UE FeMIMO mTRP CSI requirements.
Discussion
Test scope of CSI reporting for Multi-TRP transmission
	· Introduce CSI requirements for CSI reporting enhancement for m-TRP NCJT transmission
· FFS on CQI, PMI, and RI requirement for Single-DCI based Multi-TRP scheme
· Option 1: CQI, PMI, RI 
· Option 2: CQI
· Option 3: PMI only
· FFS on CQI, PMI, and RI requirement for Multi-DCI based Multi-TRP scheme
· Option 1: CQI



For CSI measurement associated to a reporting setting for NCJT, the UE can be configured with two CMR groups corresponding to two different TRP within a single CSI-RS resource set and configured with at most two CMR pairs used for NCJT measurement hypothesis whereas the CMR pairs select from different CMR groups. Only Rel-16 single-DCI based multi-TRP scheme (scheme 1a) is enhanced and UE is required to report two RIs, two PMIs, two LIs and one CQI per codeword. From demodulation perspective, this feature is important to improve CSI reporting accuracy under multi-TRP scenario. To reduce the test effort, we are OK to only define PMI reporting cases for single-DCI based multi-TRP scheme.
Only define PMI reporting cases for single-DCI based multi-TRP scheme.
Test Setup for CSI reporting requirement for multi-TRP
CQI test setup for single-DCI based multi-TRP transmission SDM if introduced
	· Option 1:
· 2 TPs configured with fully overlapping Resource allocation
· One CSI-RS resource set 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
· 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
· Fix layer combination and precoding during test cases i.e. 1+1 for 2Rx, 2+2 for 4Rx
· No time/frequency offset between two TPs
· Other test parameters reusing existing Rel-16 PDSCH requirements with single-DCI M-TRP SDM scheme
· Option 2:
· Only consider the first reporting method with X=0 for CSI reporting requirement
· Number of antenna port, reporting granularity, CSI-RS resource type (P/AP), CSI-RS reporting type (P/AP), test metric, etc. can be reused from the existing CSI reporting cases, i.e. configuration of 4+4/8+8/16+16 port case is corresponding to that of the existing 8/16/32 port case.
· Other options are not precluded



For the CSI resource configuration, as per RAN1 design, the slot offsets of the two resources in a resource pair are configured within  slots without DL/UL switching in between the two resources, where  implies that the two resources are configured in the same slot, and  implies that the two resources are configured within two adjacent slots. From our understanding, more UE buffer and more power consumption are needed if two resources are configured within two adjacent slots. Also, CSI resources configured in different slots may introduce phase discontinuity so that UE may not perform accurate CSI reporting. So we propose to configure two resources in a resource pair in the same slot for CSI reporting requirements for mTRP.
Configure two resources in a resource pair in the same slot for CSI reporting requirements for mTRP.
For the reporting method, following two method are supported:
· Report X CSIs associated with single-TRP measurement hypotheses and one CSI associated with NCJT measurement hypothesis, X=0, 1, 2
· Report one CSI associated with the best one among NCJT and single-TRP measurement hypotheses
For the first reporting method, considering that UE additional reporting CSI associated with single-TRP measurement hypotheses is optional UE feature, X=1 or 2 should not be considered, that means UE only report one CSI associated with NCJT measurement hypothesis. For the second reporting method, the scheduling scheme can be based on UE reporting the best one measurement hypotheses. However, the single-TRP measurement hypotheses-based CSI reporting cases have been verified by the existing cases and there is no necessity to duplicate the test.
As above, we propose to only consider the first reporting method with X=0 for CSI reporting requirement. Number of antenna port, reporting granularity(WB/SB), CSI-RS resource type (P/AP), CSI-RS reporting type (P/AP), test metric, etc. can be reused from the existing CSI reporting cases, i.e. configuration of 4+4/8+8/16+16 port case is corresponding to that of the existing 8/16/32 port case.
Only consider the first reporting method with X=0 for CSI reporting requirement. Number of antenna port, reporting granularity(WB/SB), CSI-RS resource type (P/AP), CSI-RS reporting type (P/AP), test metric, etc. can be reused from the existing CSI reporting cases, i.e. configuration of 4+4/8+8/16+16 port case is corresponding to that of the existing 8/16/32 port case.
For the layer combination, we propose to reuse from the Rel-15/16 CSI reporting requirements, i.e. 1 layer per TRP. For the time/frequency offset between two TPs, we are OK to not consider time/frequency offset between two TRPs.
Reuse from the Rel-15/16 CSI reporting requirements, i.e. 1 layer per TRP.
Do not consider time/frequency offset between two TRPs.
Common setup for CSI reporting requirement for multi-TRP
	· Option 1:
· TDLA30-5 with statistically independent for each TRP
· XP High for each TRP for correlation matrix and antenna configuration 
· Same Pc ratios for each TRP in defining requirement 
· 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
· Other options are not precluded 



For the common setup, generally we agree with Option 1. For other parameters, we propose to reuse from Rel-15/16 CSI reporting requirements.
Number of CSI-RS Ports for PMI reporting test if introduced
	· Option 1
· 8 for each TRP
· Option 2 
· 4 for each TRP
· Other options are not precluded 



For the number of CSI-RS ports, we prefer 4 ports per TRP as starting point and reuse the test parameter from the existing CSI reporting cases, i.e. configuration of 4+4/8+8/16+16 port case is corresponding to that of the existing 8/16/32 port case.
Select 4 ports per TRP as starting point for CSI reporting requirements for mTRP.
Proposals
In this contribution, we discuss on UE CSI requirements for FeMIMO mTRP. Our observations and proposals are:
1. Only define PMI reporting cases for single-DCI based multi-TRP scheme.
Configure two resources in a resource pair in the same slot for CSI reporting requirements for mTRP.
Only consider the first reporting method with X=0 for CSI reporting requirement. Number of antenna port, reporting granularity(WB/SB), CSI-RS resource type (P/AP), CSI-RS reporting type (P/AP), test metric, etc. can be reused from the existing CSI reporting cases, i.e. configuration of 4+4/8+8/16+16 port case is corresponding to that of the existing 8/16/32 port case.
Reuse from the Rel-15/16 CSI reporting requirements, i.e. 1 layer per TRP.
Do not consider time/frequency offset between two TRPs.
Select 4 ports per TRP as starting point for CSI reporting requirements for mTRP.
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