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1. Introduction
The moderator summary of maintenance-related issues raised for Rel.17 NR_FeMIMO CSI enhancement in RAN1 114 is given below. 

Please note that the rapporteur will kick off following email thread to consolidate different views, if any. Moreover, online session is Monday evening. After the preparation phase, it is subject to Mr Chairman and the Rapporteur’s discretion for next steps. 
[114-R17-MIMO] To be used for sharing updates on online/offline schedule, details on what is to be discussed in online/offline sessions, tdoc number of the moderator summary for online session, etc – Eko (Samsung)


2. Maintenance issues

R1-2307130	Draft CR on RI restriction description for NCJT in TS38.214	NEC
R1-2307131	Draft CR on rank combination value mapping for NCJT in 38.212	NEC
R1-2307452	Discussion on NCJT CMR restriction	NTT DOCOMO, INC.


· Issue #1: No description on two RI restriction parameters for NCJT. (R1-2307130, 38.214, NEC)
	Company
	Company inputs (if any)

	Mod
	It is proposed to add more detailed description of two RI restriction parameters, i.e.  typeI-SinglePanel-ri-RestrictionSTRP, typeI-SinglePanel-ri-RestrictionSDM, in 38.214, in order to elaborate RRC bits to corresponding RI restrictions. The suggested changes follow similar style of clause 5.2.2.2.1. 

Proposed changes are given as follows: 












The CodebookConfig in CSI-ReportConfig can be configured with two RI restriction parameters typeI-SinglePanel-ri-RestrictionSTRP and typeI-SinglePanel-ri-RestrictionSDM. One The parameter typeI-SinglePanel-ri-RestrictionSTRP applies to a reported RI when conditioned on a CRI corresponding to an entry of the  CSI-RS resources defined above. The bitmap parameter typeI-SinglePanel-ri-RestrictionSTRP forms the bit sequence  where  is the LSB and  is the MSB. When  is zero, , PMI and RI reporting are not allowed to correspond to any precoder associated with  layers. Another The parameter typeI-SinglePanel-ri-RestrictionSDM 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. The bitmap parameter typeI-SinglePanel-ri-RestrictionSDM forms the bit sequence  where  is the LSB and  is the MSB. When  is zero, , PMI and RI reporting are not allowed to correspond to any precoder associated with the -th rank combination in the following order: {1,1}, {1,2}, {2,1},{2,2}.

Mod’s Assessment: Propose to discuss Issue #1 in RAN1 #114

	Samsung
	We are fine to discuss, and understand that exact RRC parameters are not captured in 214.

	QC
	Even though we think there is no chance of confusion, we are ok to make the RI restriction description more clear for NCJT/sTRP.

	vivo
	We are fine to discuss, ok to make the description more clear

	OPPO
	Fine to discuss.

	Apple
	We are fine to discuss the clarification in 38.214

	LG
	Support in principle.

	NTT DOCOMO
	Ok to have such clarification.

	ZTE
	We are okay to have further discussion. 

	Ericsson
	Ok to discuss proposed changes.

	Mod
	It seems that companies are positive in general for changes. 

Will move to consolidate spec text changes next round. 






· Issue #2: Incorrect mapping of “0” for rank combination indicator field (R1-2307131, 38.213, NEC)
	Company
	Company inputs (if any)

	Mod
	It is related to above Issue 1 as typeI-SinglePanel-ri-RestrictionSDM  parameter gives 4 bits for allowing/forbidding individual rank combination. Therefore “0” shall be mapped to the first allowed rank combination indicator values, instead of {1,1} in 38.213, as {1,1} may not be allowed by above RRC parameter.  

Proposed changes are given as follows: 
[bookmark: OLE_LINK26] in Table 6.3.1.1.2-3A is the number of allowed rank combination indicator values associated with one CSI-RS resource pair according to Clause 5.2.2.2.1X5.2.1.4.2 [6, TS 38.214]. The values of the rank combination indicator field are mapped to allowed rank combinations in the following order: {1,1}, {1,2}, {2,1},{2,2}, where ‘0’ is mapped to {1,1}the first allowed rank combination.  and  are the values of the first and the second rank associated with two CSI-RS resources of the CSI-RS resource pair respectively.
 in Table 6.3.1.1.2-3B is the number of allowed rank indicator values associated with one CSI-RS resource according to Clause 5.2.1.4.25.2.2.2.1X [6, TS 38.214]. v is the value of the rank associated with the CSI-RS resource. The values of the rank indicator field are mapped to allowed rank indicator values with increasing order, where ‘0’ is mapped to the smallest allowed rank indicator value.

Mod’s Assessment: Propose to discuss Issue #2 in RAN1 #114

	Samsung
	We support this change.

	QC
	Support.

	Vivo
	fine

	OPPO
	Fine.

	Apple
	We are fine to discussion. Not sure why need to replace “{1,1}” with “the first allowed rank combination” 


	LG
	Same view with Apple.

	NTT DOCOMO
	Same view as Apple.

	ZTE
	Support. Technically speaking, regarding Apple’s comment, if our understanding is correct, per 38.212, the bit-size of  is based on the allowed RI(s), and then the first codepoint of ‘0’ should corresponded to the first allowed rank combination. 

[image: ]

	Ericsson
	Support

	Mod
	It seems that most companies are positive in general for changes, but 3 companies are open for discussion. I agree with ZTE that rank indicators/rank combination indicators are in general associated with allowed rank values in 212, for example “The values of the rank combination indicator field are mapped to allowed rank combinations”.

Will move to consolidate spec text changes next round, if agreeable.




· Issue #3: Additional restrictions over CMR measurement for NCJT CSI (R1-2307452, 38.214, NTT DOCOMO)
	Mod
	Proposed issue is related to existing R15 restrictions over individual CMR, for CSI report (re)configuration, serving cell activation, BWP change, or activation of SP-CSI, configured with/without timeRestrictionForChannelMeasurements.  It is suggested that UE measurement behaviour is unclear if leveraging R15 restrictions over CMRs when deriving NCJT CSI. Proposed text follows similar style for NCJT CSI if DRX is configured, i.e. Alt-1. 

Two understandings are proposed: 
· For both Restriction#1 and Restriction#2, discuss which of the following to take in RAN1:
· Alt-1: To clarify that, for Rel-17 NCJT, the restrictions consider, e.g., “one CSI-RS occasion for each CSI-RS resource in a Resource Pair (i.e., two CMRs in total)”
· Alt-2: To conclude that, for Rel-17 NCJT, the restrictions do not achieve its original effect
· Note that for Restriction#2, it can be considered to clarify the corresponding RRC parameter timeRestrictionForChannelMeasurements is not expected to be configured for Rel-17 NCJT 

By following Alt-1, pproposed changes are given as follows: 
[bookmark: _Toc11352131][bookmark: _Toc20318021][bookmark: _Toc27299919][bookmark: _Toc29673190][bookmark: _Toc29673331][bookmark: _Toc29674324][bookmark: _Toc36645554][bookmark: _Toc45810599][bookmark: _Toc137117137]5.2.2.5	CSI reference resource definition
[…]
After the CSI report (re)configuration, serving cell activation, BWP change, or activation of SP-CSI, the UE reports a CSI report only after receiving at least one CSI-RS transmission occasion for channel measurement and CSI-RS and/or CSI-IM occasion for interference measurement no later than CSI reference resource and drops the report otherwise. After the CSI report (re)configuration, serving cell activation, BWP change, or activation of SP-CSI, when the corresponding CSI-RS set is configured with two Resource Groups (and N Resource Pairs), the UE reports a CSI report only after receiving at least one CSI-RS transmission occasion from each Resource Group for each CSI-RS resource in a Resource Pair for channel measurement and CSI-RS and/or CSI-IM occasion for interference measurement no later than CSI reference resource and drops the report otherwise.
[…]

[bookmark: _Toc11352121][bookmark: _Toc20318011][bookmark: _Toc27299909][bookmark: _Toc29673178][bookmark: _Toc29673319][bookmark: _Toc29674312][bookmark: _Toc36645542][bookmark: _Toc45810587][bookmark: _Toc137117124]5.2.2.1	Channel quality indicator (CQI) 
[…]
If the higher layer parameter timeRestrictionForChannelMeasurements is set to "notConfigured", the UE shall derive the channel measurements for computing CSI value reported in uplink slot n based on only the NZP CSI-RS, no later than the CSI reference resource, (defined in TS 38.211[4]) associated with the CSI resource setting. 
If the higher layer parameter timeRestrictionForChannelMeasurements in CSI-ReportConfig is set to "Configured", the UE shall derive the channel measurements for computing CSI reported in uplink slot n based on only the most recent, no later than the CSI reference resource, occasion of NZP CSI-RS (defined in [4, TS 38.211]) associated with the CSI resource setting. 
If the higher layer parameter timeRestrictionForChannelMeasurements in CSI-ReportConfig is set to "Configured", and the CSI-RS resource set corresponding to the CSI-ReportConfig is configured with two Resource Groups, the UE shall derive the channel measurements for computing CSI reported in uplink slot n based on only the most recent, no later than the CSI reference resource, occasion of NZP CSI-RS (defined in [4, TS 38.211]) for each CSI-RS resource in a Resource Pair associated with the CSI resource setting. 
[…]

Mod’s Assessment: Propose to discuss Issue #3 in RAN1 #114. Changes over 5.2.2.5 seems to be acceptable, as it follows the same rule/text of DRX based NCJT CSI. Legacy spec of 5.2.2.1 related to timeRestrictionForChannelMeasurements seems to be re-used, regardless single TRP or NCJT CSI. 

	Samsung
	We are fine to discuss, and it would be good to clarify whether one CSI-RS transmission occasion is only for one CSI-RS resource or for all CSI-RS resources. Also, in Rel-18 CSI enhancement for CJT, similar proposal is discussed considering measuring multiple CSI-RS resources, so it would be better to have common solution for both cases.

	QC
	Ok to discuss but the issue is not clear to us (whether it is specific to NCJT). Even for sTRP (Rel-15/16), one CSI-RS resource set can contain multiple CMRs. What is the understanding for legacy when time restriction is configured? 

	vivo
	fine to discuss it. In our opinion, UE reports a CSI report only after receiving at least one CSI-RS transmission occasion for all CSI-RS resources associated with the CSI-RS reporting setting no later than CSI reference resource and drops the report otherwise, whether DRX is configured or not. In rel-17 NCJT enhancement, the following agreement is relevant to the DRX configuration, which is insufficient to support the following description of current spec.. 

106b R1-2108957
Agreement
For CSI measurement associated with a CSI-ReportingConfig for NCJT,
· Alt 1: It is expected by a UE that two CMRs within the same CMR pair configured for NCJT measurement hypothesis are within the same CDRX active time.

[…]
[bookmark: OLE_LINK3][bookmark: OLE_LINK4]After the CSI report (re)configuration, serving cell activation, BWP change, or activation of SP-CSI, the UE reports a CSI report only after receiving at least one CSI-RS transmission occasion for channel measurement and CSI-RS and/or CSI-IM occasion for interference measurement no later than CSI reference resource and drops the report otherwise.
When DRX is configured, the UE reports a CSI report only if receiving at least one CSI-RS transmission occasion for channel measurement and CSI-RS and/or CSI-IM occasion for interference measurement in DRX Active Time no later than CSI reference resource and drops the report otherwise. When DRX is configured and the CSI-RS Resource Set for channel measurement corresponding to a CSI report is configured with two Resource Groups and  Resource Pairs, as described in clause 5.2.1.4.1, the UE reports a CSI report only if receiving at least one CSI-RS transmission occasion for each CSI-RS resource in a Resource Pair within the same DRX Active Time no later than CSI reference resource and drops the report otherwise. When the UE is configured to monitor DCI format 2_6 and if the UE configured by higher layer parameter ps-TransmitOtherPeriodicCSI to report CSI with the higher layer parameter reportConfigType set to 'periodic' and reportQuantity set to quantities other than 'cri-RSRP', 'ssb-Index-RSRP', 'cri-RSRP- Index', and 'ssb-Index-RSRP- Index ' when drx-onDurationTimer is not started, the UE shall report CSI during the time duration indicated by drx-onDurationTimer in DRX-Config also outside active time according to the procedure described in Clause 5.2.1.4 if receiving at least one CSI-RS transmission occasion for channel measurement and CSI-RS and/or CSI-IM occasion for interference measurement during the time duration indicated by drx-onDurationTimer in DRX-Config outside DRX active time or in DRX Active Time no later than CSI reference resource and drops the report otherwise. When the UE is configured to monitor DCI format 2_6 and if the UE configured by higher layer parameter ps-TransmitPeriodicL1-RSRP to report L1-RSRP with the higher layer parameter reportConfigType set to 'periodic' and reportQuantity set to 'cri-RSRP', 'ssb-Index-RSRP', 'cri-RSRP- Index', or 'ssb-Index-RSRP- Index' when drx-onDurationTimer is not started, the UE shall report L1-RSRP during the time duration indicated by drx-onDurationTimer in DRX-Config also outside active time according to the procedure described in clause 5.2.1.4 and when reportQuantity set to 'cri-RSRP' or 'cri-RSRP- Index' if receiving at least one CSI-RS transmission occasion for channel measurement during the time duration indicated by drx-onDurationTimer in DRX-Config outside DRX active time or in DRX Active Time no later than CSI reference resource and drops the report otherwise.
[…]


	OPPO
	Fine to discuss. However, from our interpretation, legacy description can also be applied to NC-JT without any confusion. Whether the CR is needed can be further discussed. 

	Apple
	We are fine to discuss

	LG
	First, we need to clarify whether one CSI-RS transmission occasion is only for one CSI-RS resource or for all CSI-RS resources.

	NTT DOCOMO
	Support to discuss. 
Regarding 5.2.2.5, we agree with Moderator’s assessment and believe it is straightforward. We also agree with other companies that it is good to clarify whether one CSI-RS transmission occasion is only for one CSI-RS resource or for all CSI-RS resources. Based on the spec. quoted by vivo, we tend to think it means one transmission occasion for one CSI-RS resource.

Regarding 5.2.2.1, we also need to clarify Rel-15 Type-I behavior first, where multiple CSI-RS resources can also be configured for a CSI-RS resource set. In our understanding: 
· In Rel-15 Type-I, the restriction configured by timeRestrictionForChannelMeasurements may be applied to one of the resources configured in the corresponding set. Once CSI report slot is identified, a particular CSI-RS satisfying the conditions by CSI reference resource and “the most recent …” rule is determined. 
· In Rel-17 NCJT, not sure if the legacy text works as intended, because of uncertainty from a work “occasion”. We tend to think the “occasion” means a CSI-RS transmission, which means only one of the two CSI-RS resources coupled as Pair. If this is correct, then it seems to us that the legacy spec applies the restriction to one of the paired resources only, resulting in that the other resource in the Pair may not be “the most recent”. 
Plus, while we are the company proposing this TP, we are wondering if there is a consensus so far on whether the RRC parameter timeRestrictionForChannelMeasurements can be configured or not, for Rel-17 NCJT. It may also deserve some clarifications. 

With above in mind, we support to discuss.

	ZTE
	Firstly, we agree to further clarify that one CSI-RS transmission occasion is only for one CSI-RS resource or for all CSI-RS resources based on current spec of Section 5.2.2.5. In our views, it implies ‘one CSI-RS resource’ rather than ‘all CSI-RS resource’.

Then, per the update for ‘Section 5.2.2.1’, we tend to agree with FL’s assessment that the original spec seems sufficient considering that, by default, the UE should identify the corresponding channel measurement (i.e., for each of CSI-RS/CSI-IM) before CSI reference resource and meanwhile report dropping rule is clarified as well.  

	Ericsson
	OK to discuss further.  Good to clarify whether ‘one CSI-RS transmission occasion’ is applicable for one CSI-RS resource or all CSI-RS resources.

	Mod
	[bookmark: _GoBack]It seems that companies are positive in general for discussion firstly, in order to agree with whether a CR or RAN1 conclusion is needed or not in RAN1 104. 

Will move to next round for detailed discussion. 
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Table 6.3.1.1.2-3A: R, LI, CQl, and CRI associated with one CSI-RS resource pair and csi-
ReportMode= Mode 1 or Mode 2

Bitwidth
Field 1 antenna port per >1 antenna ports
Resource er Resource
Rank Combination Indicator 0 _:
The first Layer Indicator 0 Mlog, ()]
The second Layer Indicator 0 flog, (v5)]
Wide-band CQl for the first TB 4 4
Subband differential CQI for the first TB 2 2
CRI if csi-ReportMode= Mode 1 [log,N] [log,N]
CRIif csi-ReportMode= Mode 2 Mogo(M, + M, + N)] | [logy(M, + M, + N)]





