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1 Introduction
In RAN1#105-e meeting [1], agreement of CSI enhancements for multi-TRP was achieved as:
[bookmark: OLE_LINK9][bookmark: OLE_LINK10]Agreement
Whether a NZP CSI-RS resource can be referred by both a CMR pair configured for NCJT measurement hypothesis and a CMR configured for Single-TRP measurement hypothesis:
· It is feasible in both FR1 and FR2 but subject to UE capability for FR2. If a UE supports and the sharing is also enabled by gNB, two CMRs from a CMR pair configured for a NCJT measurement hypothesis can be used for Single-TRP measurement hypotheses, otherwise they cannot.
Conclusion
Whether to support interference measurement based on NZP CSI-RS outside the CMR pair configured for NCJT measurement hypothesis, in addition to CSI-IM
Alt 2: No, it is not supported
Agreement
Whether a NZP CSI-RS resource m can be referred by two CMR pairs (m, a) and (m, b) configured for NCJT measurement hypotheses
· Alt 1: It is feasible for FR1 but not for FR2.
Agreement
A CSI-IM resource is configured to be associated with either a CMR for Single-TRP measurement hypothesis or a CMR pair for NCJT measurement hypothesis:  
· One-to-one mapping between M+N CSI-IM resources versus M NZP CSI-RS resources for single-TRP measurement hypothesis and N NZP CSI-RS resource pairs for NCJT measurement hypothesis configured in a CSI-RS resource set.
· FFS the value/definition of M 
Note: it is possible to configure the same value of CSI-IM resource ID for both NCJT and Single-TRP measurement hypotheses in FR1 and FR2, subject to QCL-Type D consistency between measurement hypotheses of the shared CMR in FR2
Agreement
For a CSI-RS resource set with Ks NZP CSI-RS resources configured for CMR and N NZP CSI-RS resource pairs configured for NCJT measurement hypotheses, study following default value of Ks,max,
· Alt 1: Ks,max = 4
· Alt 2: Ks,max = 2
· Alt 3: Ks,max = 4 for FR2, and Ks,max = 2 for FR1
· Note that default value means the minimal supported value for Ks,max in UE capability reporting, if UE support this feature.
Agreement
For CSI measurement associated with a CSI-ReportConfig for NC-JT, study whether/how to support following dynamic updating on, e.g. by MAC-CE
· Alt 1: CMR pairs for NCJT measurement hypotheses
· Alt 2: CMRs for Single-TRP measurement hypotheses
· Alt 3: TCI states in CMRs
· Alt 4: the number of single-TRP CSIs (i.e. X=0/1/2) in a NCJT CSI report
Conclusion:
There is no consensus to go with either of the following options in RAN1 #105e:
· 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
Agreement
For Rel-17 Multi-TRP CSI enhancement, companies are encouraged to study following potential specification impact: 
· CRI codepoint mapping order with CMRs and CMR pairs
· Whether/how to configure RI restriction/CBSR configuration for NCJT CSI measurement
· Whether/how to enhance the CSI updating rule to address CPU overbooking
· Whether/how to introduce new CSI computation delay requirement for NCJT CSI calculation
· Whether/how to support wideband CSI report
Agreement 
For CSI measurement associated with a CSI-ReportConfig for NC-JT, down-select one or more Alts in RAN1#106-e:
· Alt 2: additional RRC signalling is needed to configure M (M≤ Ks) CMRs from the CSI-RS resource set for CMR for Single-TRP measurement hypotheses
· Example: For a given set of {{#0, #1}, {#2, #3}} with N=1, {#0, #2} are for NCJT measurement hypothesis. Additional RRC signaling may select {#0,#3} (if sharing is allowed), or {#1, #3} (if not allowed), or select any from the set for single-TRP measurement hypotheses. 
· Alt 3: For CMRs configured in the CSI-RS resource set, support RRC signalling to enable/disable single-TRP measurement hypothesis using CMR configured within CMR pairs for NCJT measurement hypothesis
· Example: For a given set of {{#0, #1}, {#2, #3}} with N=1, {#0, #2} are for NCJT measurement hypothesis. If gNB enables the sharing, {#0, #1, #2, #3} are for single-TRP measurement. If gNB disable the sharing, {#1, #3} are for single-TRP measurement hypotheses. 
· Alt 4: CMR sharing between single-TRP measurement hypothesis and NCJT measurement hypothesis is realized by configuring the same value of CMR ID for single-TRP CMR and NCJT CMR pair.
· Example: When the UE supports sharing, for a given set of {{#0, #0}, {#2, #3}} with N=1, {#0, #2} are for NCJT measurement hypotheses, the rest {#0, #3} are for single-TRP measurement hypotheses. The CMRs for STRP can be updated by re-configuring the CSI resource set.
Note that above examples are only for the purpose of illustrating/discussing Alternatives. 

Agreement
For Option 1 CSI reporting associated with NCJT and X single-TRP measurement hypotheses, study whether to support following PMI/RI sharing mechanisms between NCJT CSI and single-TRP CSI(s):
· Enabling/Disabling PMI, RI sharing via higher-layer configuration
· Dynamic indication of PMI, RI sharing in the CSI report
· FFS: other details
· FFS: applicable conditions/restrictions of CMR sharing among Single-TRP and NCJT hypotheses, if above PMI/RI sharing mechanism can be applied 
In this contribution, we provided our views on the CSI enhancement for multi-TRP transmission.
2 [bookmark: OLE_LINK64][bookmark: OLE_LINK65]Discussion
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 1: 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. 
And in last meeting, a joint RI field with restricted combination of two RI values was agreed when the maximal transmission layers is less than or equal to 4. And this scheme can also be supported when the transmission layers is larger than 4.
Proposal 2: The joint RI field with restricted combination of two RI values should be supported when the maximal transmission layers is larger than 4. 
3 Conclusion
In this contribution, we provided our views on CSI enhancement for multi-TRP transmission, and we proposed that:
Proposal 1: TRP specific CBSR and RI restriction can reduce the UE complexity considerably, which should be introduced at least for NCJT measurement hypothesis.
Proposal 2: The joint RI field with restricted combination of two RI values should be supported when the maximal transmission layers is larger than 4. 
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