[bookmark: _Ref521334010]3GPP TSG RAN WG1 Meeting #114bis	R1-2309637
Xiamen, China, October 9th – October 13th, 2023

Source:	Fujitsu
Title:	Maintenance on Rel-18 CSI enhancements
Agenda item:	8.1.2
Document for:	Discussion and Decision
Introduction
Starting from the RAN1#114bis meeting, Rel-18 MIMO has entered the maintenance phase. In this contribution, we share some discussions on the remaining issues for Rel-18 coherent-JT.
CSI enhancement for coherent-JT
The number of CSI-RS resources for C-JT
In the previous meeting, the following agreements on CSI-RS configuration for C-JT have been supported. 
	Agreement in #110
For the Rel-18 Type-II codebook refinement for CJT mTRP with NTRP>1 TRP/TRP-groups, the following is supported:
· The CMR comprises K>1 NZP CSI-RS resources, where one resource corresponds to one TRP/TRP-group (i.e. K=NTRP)
· Each of the CSI-RS resources has a same number of CSI-RS ports
· Note: The terms TRP and TRP-group are used for discussion purposes only (no spec impact is implied).

Agreement in #110bis
For the Rel-18 Type-II codebook refinement for CJT mTRP, 
· Only CSI reporting over PUSCH is supported 
· FFS: Whether AP only, or both AP and SP (following legacy), is supported
· An associated Resource Setting includes a CMR comprising K≥1 NZP CSI-RS resources from one CSI-RS resource set 
· Periodic, semi-persistent, and aperiodic NZP CSI-RS are supported
· The supported CSI-RS resource parameter settings follow the legacy specification (without additional enhancement)
· FFS: Whether or not the K NZP CSI-RS resources are constrained to be in the same slot


In addition, the RRC parameter numberOfCSI-RS-Resources for NTRP has been agreed in the last meeting as shown below. 
	WI code
	Sub-feature group
	RAN1 specification
	Section
	RAN2 Parent IE
	RAN2 ASN.1 name
	Parameter name in the spec
	New or existing?
	Parameter name in the text
	Description

	NR_MIMO_evo_DL_UL-Core
	CSI-CJT
	
	
	CSI-ReportConfig
	
	numberOfCSI-RS-Resources
	New
	
	N_TRP: Number of CSI-RS resources (TRPs)


In legacy CSI-RS configuration, UE can be configured K CSI-RS resources in one set, and UE can identify the value of K based on the higher layer parameter NZP-CSI-RS-ResourceSet. However, although we supported NTRP = K for C-JT, UE still can identify the number of CSI-RS resources within one set based on legacy framework. Therefore, the concept of K and NTRP might be redundant. Furthermore, in Clause 5.2.1.4.1 and 5.2.2.2.8 of the current TS38.214 [1], two following different concepts of CSI-RS configuration for C-JT has been captured in different sections.
	[bookmark: _Toc11352113][bookmark: _Toc20318003][bookmark: _Toc27299901][bookmark: _Toc29673168][bookmark: _Toc29673309][bookmark: _Toc29674302][bookmark: _Toc36645532][bookmark: _Toc45810577][bookmark: _Toc130409777]5.2.1.4.1	Resource Setting configuration
A UE configured with a CSI-ReportConfig with the higher layer parameter reportQuantity set to 'cri-RI-PMI-CQI' and codebookType set to 'typeII-CJT-r18' or 'typeII-CJT-PortSelection-r18' is expected to be configured with  CSI-RS resources in a resource set for channel measurement. If interference measurement is performed on CSI-IM, only one resource is configured in the corresponding csi-IM-ResourceSet.
[bookmark: _Toc29673185][bookmark: _Toc29673326][bookmark: _Toc29674319][bookmark: _Toc36645549][bookmark: _Toc45810594][bookmark: _Toc130409795]5.2.2.2.8	Enhanced Type II codebook for CJT
For 4 antenna ports {3000, 3001, …, 3003}, 8 antenna ports {3000, 3001, …, 3007}, 12 antenna ports {3000, 3001, …, 3011}, 16 antenna ports {3000, 3001, …, 3015}, 24 antenna ports {3000, 3001, …, 3023}, and 32 antenna ports {3000, 3001, …, 3031} per CSI-RS resource, and the UE configured with  CSI-RS resources in a resource set for channel measurement and with higher layer parameter codebookType set to 'typeII-CJT-r18'


In order to align with the concept of CSI-RS configuration for C-JT, the following clarifications can be considered. 
· Option 1: Reuse the legacy K CSI-RS resources in a resource set
· Option 2: Replace K with 
For Option 1, no additional RRC and specs impact is needed to be added; For Option 2,  is clearer for CSI reporting and codebook definition. However, since the RRC parameter numberOfCSI-RS-Resources has been agreed in last meeting, Option 2 is slightly preferred. The text proposal can be considered as shown below.
--------------------------------------- Start of the TP for TS38.214-------------------------------------------
5.2.1.4.1	Resource Setting configuration
A UE configured with a CSI-ReportConfig with the higher layer parameter reportQuantity set to 'cri-RI-PMI-CQI' and codebookType set to 'typeII-CJT-r18' or 'typeII-CJT-PortSelection-r18' is expected to be configured with  CSI-RS resources in a resource set for channel measurement according to the higher layer signalling numberOfCSI-RS-Resources. If interference measurement is performed on CSI-IM, only one resource is configured in the corresponding csi-IM-ResourceSet.
<Unrelated part omitted>
If the UE is configured with a CSI-ReportConfig with the higher layer parameter reportQuantity set to 'cri-RI-PMI-CQI', codebookType set to 'typeII-CJT-r18' or 'typeII-CJT-PortSelection-r18' and the corresponding NZP-CSI-RS-ResourceSet for channel measurement is configured with 1≤≤4 resources, each resource can contain, at most, 32 CSI-RS ports. 
<Unrelated part omitted>
--------------------------------------- End of the TP for TS38.214----------------------------------------
Proposal 1 Regarding the CSI RS configurations for Rel-18 C-JT, replacing K with is preferred in all the sections on CJT enhancements in TS38.214. 
The number of CSI-RS ports for C-JT
In the previous meeting, the support of 2NN1N2 >32 is UE optional has been supported as shown below. 
	Agreement in #110
On the Type-II codebook refinement for CJT mTRP:
· The maximum value of 2NN1N2 is 128
· The support of 2NN1N2 >32 is UE optional for UEs supporting Rel-18 CJT CSI enhancement
· Note: Following the legacy specification on the maximum number of NZP CSI-RS ports per CSI-RS resource, the maximum value of 2N1N2 is 32.



However, this restriction has not been captured in the current TS38.214. Therefore, the text proposal can be considered as shown below.
--------------------------------------- Start of the TP for TS38.214-------------------------------------------
5.2.1.4.1	Resource Setting configuration
<Unrelated part omitted>
If the UE is configured with a CSI-ReportConfig with the higher layer parameter reportQuantity set to 'cri-RI-PMI-CQI', codebookType set to 'typeII-CJT-r18' or 'typeII-CJT-PortSelection-r18' and the corresponding NZP-CSI-RS-ResourceSet for channel measurement is configured with 1≤≤4 resources, each resource can contain, at most, 32 CSI-RS ports. The support of the total CSI-RS ports across all CSI RS resources in one resource set more than 32 is subject to UE capability indication.
<Unrelated part omitted>
--------------------------------------- End of the TP for TS38.214----------------------------------------
Proposal 2 Regarding the number of CSI-RS ports for Rel-18 C-JT, adding the restrictions on UE capability on the CSI RS ports across CSI RS resources is preferred in TS38.214. 

Conclusions
In this contribution, we provide our views on the enhancements for DL CSI enhancements. We have the following proposals:
Proposal 1 Regarding the CSI RS configurations for Rel-18 C-JT, replacing K with is preferred in all the sections on CJT enhancements in TS38.214. 
Proposal 2 Regarding the number of CSI-RS ports for Rel-18 C-JT, adding the restrictions on UE capability on the CSI RS ports across CSI RS resources is preferred in TS38.214.
Text proposal
--------------------------------------- Start of the TP for TS38.214-------------------------------------------
5.2.1.4.1	Resource Setting configuration
A UE configured with a CSI-ReportConfig with the higher layer parameter reportQuantity set to 'cri-RI-PMI-CQI' and codebookType set to 'typeII-CJT-r18' or 'typeII-CJT-PortSelection-r18' is expected to be configured with  CSI-RS resources in a resource set for channel measurement according to the higher layer signalling numberOfCSI-RS-Resources. If interference measurement is performed on CSI-IM, only one resource is configured in the corresponding csi-IM-ResourceSet.
<Unrelated part omitted>
If the UE is configured with a CSI-ReportConfig with the higher layer parameter reportQuantity set to 'cri-RI-PMI-CQI', codebookType set to 'typeII-CJT-r18' or 'typeII-CJT-PortSelection-r18' and the corresponding NZP-CSI-RS-ResourceSet for channel measurement is configured with 1≤≤4 resources, each resource can contain, at most, 32 CSI-RS ports. The support of the total CSI-RS ports across all CSI RS resources in one resource set more than 32 is subject to UE capability indication.
<Unrelated part omitted>
--------------------------------------- End of the TP for TS38.214----------------------------------------
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