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1	Introduction
In RAN1#107-e the design of the new further enhanced Type II port selection codebook and multi-TRP CSI reporting was completed. In this contribution we discuss some small remaining details in the Multi-TRP CSI feature.

[bookmark: _Ref54348033]3	M-TRP CSI reporting enhancement

3.1	Multiple candidate values in RI restriction for NCJT
In RAN1#106bis-e three it was agreed to support two RI restrictions, one for all single-TRP measurement hypotheses and one for all NCJT measurement hypotheses.
Agreement
For a CSI report associated with a Multi-TRP/panel NCJT measurement hypothesis configured by single CSI reporting setting 
· Alt 4: Two RI restrictions can be configured per CodebookConfig, whereas one RI restriction is applied to all Single-TRP measurement hypotheses, and another one is applied to all NCJT measurement hypotheses. 
· If rank restriction of (X, Y) is configured, reported rank is X for all single-TRP measurement hypotheses and reported rank (1 out of 4 possible rank combinations) is Y for all NCJT measurement hypotheses.
· FFS: Whether there can be multiple candidate values of X and Y
The RI restriction for single-TRP CSIs can reuse the legacy Rel-15 design for Type I single panel codebook, where an 8-bit sequence is used to indicate multiple allowed candidate values. For the NCJT CSI, it was noted in the summary document [3] that it is up to RAN2 to design the RI restriction parameter:
· Note 2: How to design NCJT RI restriction parameter is up to RAN2 and how to capture associated description in 38.214 is up to 38.214 editor thereafter. 
However, RAN1 can remove the above FFS point and confirm that the NCJT RI restriction parameter may indicate multiple candidate rank values, as there seems to be no benefit in restricting this parameter to indicate a single RI. Besides, because this parameter is always configured, allowing a single candidate value would make RI reporting for an NCJT CSI redundant.
Proposal 1. [bookmark: _Ref95477019][TP to TS 38.214, Sec. 5.2.1.4.2] Allow multiple candidate values to be indicated in the RI restriction parameter for NCJT measurement hypotheses
	[bookmark: _Hlk32405202]TP to TS 38.214, Sec. 5.2.1.4.2:
<Unchanged text is omitted>
-	The CodebookConfig in CSI-ReportConfig can be configured with two RI restriction parameters. One parameter applies to a reported RI when conditioned on a CRI corresponding to an entry of the  CSI-RS resources defined above. Another parameter applies to a reported joint RI index when conditioned on a CRI corresponding to an entry of the  Resource Pairs and indicates one [or more] of the four rank combinations that are allowed to correspond to the reported PMIs and RIs.
<Unchanged text is omitted>



3.2	On timing restriction for a CMR Pair
In RAN1#106bis-e, it was agreed to introduce a timing restriction in the configuration of the two CMRs is a Resource Pair for NCJT measurement, such that they can be configured either within the same slot () or in two consecutive slots () without downlink/uplink switching between the two resources:
[bookmark: _Hlk86158023]Agreement
For CSI measurement associated with a CSI-ReportingConfig for NCJT, support two CMRs within the same CMR pair configured for NCJT measurement hypothesis to be restricted within X continuous slot(s) without DL/UL switch between two CMRs
· X=1, 2
· whereas X=1 implying the same slot and X=2 implying two adjacent slots
· FFS other restrictions for FR2
· FFS whether UE capability is needed for X=2
A clarification is needed depending on whether a UE capability is introduced for . If no capability signalling is needed, then the value  becomes redundant because the gNB can configure the CMRs in a pair within two adjacent slots. If capability signalling is introduced than both values need to be in the specs (Sec 5.2.2.3 in 38.214).
In our view, an additional capability signalling is not needed as there does not seem to be any added complexity at the UE side associated with measuring two resources in two adjacent slots. In fact, for legacy CSI measurements there is no timing restriction on the CSI-RS configuration and a UE may be configured to measure multiple resources configured in different slots. Although the network will strive to configure resources in the same slot to improve measurement accuracy, this may not be possible in some cases with a large number of users and other constraints from DRX etc. Hence, it is beneficial, from scheduling perspective, not to have tight restrictions.
Proposal 2. [bookmark: _Ref95477109][bookmark: _Ref95485663]Regarding the timing restriction in the configuration of a CMR pair for NCJT measurement, clarify that capability signalling is not needed for the value  and that the gNB can configure a CMR pair within 2 consecutive slots.

3.3	On the supported CBSR parameters for M-TRP CSI
In RAN1#106bis-e support of CBSR for MTRP CSI reporting was agreed and in RAN1#107-e it was agreed to introduce two CBSRs in CodebookConfig, one for each CMR group
Agreement
For a CSI report associated with a Multi-TRP/panel NCJT measurement hypothesis configured by single CSI reporting setting
· Alt 1: CBSR is supported and can be applied for both single-TRP and Multi-TRP measurement hypotheses.
· FFS detailed CBSR signalling configured for Multi-TRP

[bookmark: _Hlk88751898]Agreement
For a CSI report associated with a Multi-TRP/panel NCJT measurement hypothesis configured by single CSI reporting setting:
· Two CBSRs can be configured per CodebookConfig, whereas one CBSR is applied to one CMR group in a CMR resource set respectively, i.e. per TRP.
In the LS on FeMIMO RRC parameters [11], RAN2 seeks clarification on which CBSR is applicable and whether there are restrictions in the RRC configuration:
For mTRP CSI, RAN2 was instructed to configure two codebook subset restrictions (CBSRs) per CodebookConfig, and two RI restrictions per CodebookConfig. However, it is not clear which CBSRs are intended to be used and whether there are specific restrictions to be applied for the RRC configuration.   
Question 3.1: Which CBSRs are intended to be used and whether there are specific restrictions to be applied for the RRC configuration? Also whether is it introduced for both typeI-SinglePanel1 and typeI-SinglePanel2 and also for both 2Tx and more than 2Tx?
In Rel-15 Type I SP codebook there are three CBSR RRC parameters. The first two indicate restrictions of the DFT beams used to form the PMI to reduce interference in certain transmission directions. These beam restrictions are configured in the RRC parameter twoTX-CodebookSubsetRestriction for two antenna ports and in n1-n2 for each of the 13 supported configurations with more than two antenna ports listed in Table 5.2.2.2.1-2 of 38.214. The third CBSR RRC parameter is typeISinglePanel-codebookSubsetRestriction-i2, which restricts the choice of random subband precoder used for CQI calculation when the reportQuantity is set to 'cri-RI-i1-CQI'.
Of the three CBSR parameters only the first two, twoTX-CodebookSubsetRestriction and n1-n2 should be supported for MTRP CSI, i.e., those configuring beam restriction for 2tx and >2tx. The third parameter is not applicable because the reportQuantity 'cri-RI-i1-CQI' is not supported for MTRP CSI reporting. The only configuration restriction is that the number of antenna ports in the two CBSR parameters applied to the two CMR groups, respectively, should be the same because all the CMRs are configured in the same resource set.
Proposal 3. [bookmark: _Ref95477181]Clarify that only the CBSR parameters twoTX-CodebookSubsetRestriction, for two antenna ports, and n1-n2, for more than two antenna ports, should be supported in CodebookConfig for MTRP CSI reporting. The CBSR parameter typeISinglePanel-codebookSubsetRestriction-i2 does not need supporting because the reportQuantity 'cri-RI-i1-CQI' is not supported for MTRP CSI reporting. The CBSR parameters for the two CMR groups are configured with the same number of ports.

4	Conclusion
Hereafter is a summary of proposals for M-TRP CSI enhancement.
Proposal 1	[TP to TS 38.214, Sec. 5.2.1.4.2] Allow multiple candidate values to be indicated in the RI restriction parameter for NCJT measurement hypotheses
	TP to TS 38.214, Sec. 5.2.1.4.2:
<Unchanged text is omitted>
-	The CodebookConfig in CSI-ReportConfig can be configured with two RI restriction parameters. One parameter applies to a reported RI when conditioned on a CRI corresponding to an entry of the  CSI-RS resources defined above. Another parameter applies to a reported joint RI index when conditioned on a CRI corresponding to an entry of the  Resource Pairs and indicates one [or more] of the four rank combinations that are allowed to correspond to the reported PMIs and RIs.
<Unchanged text is omitted>



Proposal 2	Regarding the timing restriction in the configuration of a CMR pair for NCJT measurement, clarify that capability signalling is not needed for the value  and that the gNB can configure a CMR pair within 2 consecutive slots.

Proposal 3	Clarify that only the CBSR parameters twoTX-CodebookSubsetRestriction, for two antenna ports, and n1-n2, for more than two antenna ports, should be supported in CodebookConfig for MTRP CSI reporting. The CBSR parameter typeISinglePanel-codebookSubsetRestriction-i2 does not need supporting because the reportQuantity 'cri-RI-i1-CQI' is not supported for MTRP CSI reporting. The CBSR parameters for the two CMR groups are configured with the same number of ports.
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