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1 Introduction
In RAN1#104e meeting [1], agreement of CSI enhancements for multi-TRP was achieved as:
[bookmark: OLE_LINK9][bookmark: OLE_LINK10]Agreement
For CSI measurement associated to a reporting setting CSI-ReportConfig for NCJT, the UE can be configured with Ks ≥ 2 NZP CSI-RS resources in a CSI-RS resource set for CMR and N ≥ 1 NZP CSI-RS resource pairs whereas each pair is used for a NCJT measurement hypothesis 
· Configure UE with two CMR groups with Ks=K1+K2 CMRs. CMR pairs are determined from two CMR groups by following method(s). 
· K1 and K2 are the number of CMRs in two groups respectively. FFS K1=K2 or different K1/K2.
· Note that CMRs in each CMR group can be used for both NCJT and Single-TRP measurement hypotheses
· N CMR pairs are higher-layer configured by selecting from all possible pairs
· signalling mechanism can be discussed further, e.g. using a bitmap
· FFS: Whether MAC-CE or RRC+MAC CE indication is needed
· FFS: how to support NCJT measurement hypotheses in FR2
· Support N=1 and Ks =2, FFS other maximal values of N>1 and Ks>2  
· Note: for CPU/resource/port occupation, NCJT hypothesis is considered separately from single TRP hypothesis
Agreement
· Strive to agree at most one of the following options, if needed 
· Option 1: Confirm the Working Assumption from RAN1 103e. 
· Option 2: The UE can be expected to report one RI, one PMI, one LI and one CQI per TRP, up to 2 TRPs, for Multi-DCI based NCJT
· The time of decision is RAN1#105e (May 2021)
Agreement
For a CSI report associated with a Multi-TRP/panel NCJT measurement hypothesis configured by single CSI reporting setting, support following two options:
· Option 1: the UE can be configured to report X CSIs associated with single-TRP measurement hypotheses and one CSI associated with NCJT measurement hypothesis
· X = 0, 1, 2
· If X=2, two CSIs are associated with two different single-TRP measurement hypotheses with CMRs from different CMR groups
· Support of X=1,2 is UE optional for the UE supporting option 1
· FFS omission of CSI associated with NCJT measurement hypothesis
· Option 2: the UE can be configured to report one CSI associated with the best one among NCJT and single-TRP measurement hypotheses
· FFS how to report recommended measurement hypothesis associated with that CSI report
In this contribution, we provided our views on the CSI enhancement for multi-TRP transmission.
2 [bookmark: OLE_LINK64][bookmark: OLE_LINK65]Discussion
For CSI measurement and reporting enhancement based on multi-TRP, two CMR groups were agreed, and regarding the CSI report associated with a multi-TRP/panel NCJT measurement hypothesis, there may be one or more CSIs are related to single TRP measurement hypothesis or NCJT hypothesis. In current spec, dynamic switching between single-TRP and multi-TRP transmission schemes is supported. And considering the variable propagation environment and scheduling requirement, at least two CSIs are needed for CSI reporting, and one CSI is for single-TRP measurement hypothesis, and the other one CSI is for NCJT hypothesis. In addition, CSIs for both two single-TRP transmission hypotheses can provide more flexibility for network scheduling, for example, network can consider overload between TRPs, while the overhead for CSI report is larger. To efficiently utilize the multi-TRP measurement, we support configurable number of CSIs associated with single-TRP measurement hypothesis and one CSI associated with NCJT measurement hypothesis (i.e. Option 1). 
Proposal 1: For a CSI report associated with a Multi-TRP/panel NCJT measurement hypothesis, support Option 1 (the UE can be configured to report X CSIs associated with single-TRP measurement hypotheses and one CSI associated with NCJT measurement hypothesis).
Considering the CSI reporting enhancement, first thing is the CRI reporting, the payload size for CRI may be impacted based on the agreed structure of two CMR groups. For NCJT hypothesis, report of one from N CMR pairs is enough. And regarding single-TRP measurement hypothesis, the payload size depends on the number of CSIs, for example, if X = 1, only one CRI is needed for a CSI. And the payload size for the CRI doesn’t need to be dependent on the number of CSI-RS resources in the whole CSI-RS resource set, which can be based on the maximum one between the two numbers of CSI-RS resources in two CMR groups. And if X=2, there are two CSIs for single-TRP hypothesis, then for each CRI, the payload size depending on number of CSI-RS resources in corresponding CMR group. In this way, the reporting payload can be reduced. 
Proposal 2: Payload for CRI reporting can be reduced based on the structure of two CMR groups. And for single-TRP measurement hypothesis, CRI payload size should be separately defined in case of different number of CSI (i.e. different values of X).
For NCJT hypothesis, it was agreed that two PMIs and two RIs are reported in the CSI at least for single-DCI based multi-TRP transmission, and in current spec, CBSR and RI restriction are designed, which can reduce the UE complexity and reporting overhead. While the CBSR and RI restriction in current spec is only for single TRP measurement hypothesis, for NCJT hypothesis, it’s typical that precoders from different TRPs are different. For NCJT measurement, pairing of the precoders from different TRPs will exponentially increase the complexity. In this case, TRP specific CBSR can be quite helpful to reduce the UE complexity. In addition, for different measurement hypotheses, precoder restriction may also be different, which should also be considered for CBSR design. Similarly, TRP specific RI restriction is also quite helpful considering complexity. And in case of NCJT, RI for each TRP can not exceed 4, then 4 bits for each RI restriction are enough.
Proposal 3: TRP specific CBSR and RI restriction can reduce the UE complexity considerably, which should be introduced at least for NCJT measurement hypothesis.
Furthermore, regarding the two RIs reporting for NCJT hypothesis, among the possible values of RI1 and RI2, some values are impossible under the restriction of maximum number of layers and codewords supported for one UE. In addition, considering the typical case for multi-TRP transmission, the two links should be matched, i.e. the difference between values of RIs for two TPRs should not be too much, for example, it’s not useful case of RI=1 and RI2=5. Based on this, restriction on possible values of the two reported RIs can be considered to reduce the overhead. For example, differential RI report can be considered.
Proposal 4: Restriction on possible values of the two reported RIs should be considered to reduce the overhead.
3 Conclusion
In this contribution, we provided our views on CSI enhancement for multi-TRP transmission, and we proposed that:
Proposal 1: For a CSI report associated with a Multi-TRP/panel NCJT measurement hypothesis, support Option 1 (the UE can be configured to report X CSIs associated with single-TRP measurement hypotheses and one CSI associated with NCJT measurement hypothesis).
Proposal 2: Payload for CRI reporting can be reduced based on the structure of two CMR groups. And for single-TRP measurement hypothesis, CRI payload size should be separately defined in case of different number of CSI (i.e. different values of X).
Proposal 3: TRP specific CBSR and RI restriction can reduce the UE complexity considerably, which should be introduced at least for NCJT measurement hypothesis.
Proposal 4: Restriction on possible values of the two reported RIs should be considered to reduce the overhead.
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