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Introduction
In RAN1#114bis [1], the discussion on maintenance issues on CSI enhancements under the MIMO agenda hwas started. In this contribution we provide our views on a few remaining maintenance issues in this agenda according to the latest draft CR of TS 38.212 [2] as well as the draft CR of TS 38.214 [3].
CSI enhancement for coherent joint transmission
In RAN1#114bis, the following was agreed for CSI enhancements for CJT under MIMO 
	[bookmark: _Hlk118300270]Agreement
For the Rel-18 Type-II codebook refinement for CJT mTRP, clarify, in TS 38.214 section 5.2.1.4.1, that if NZP CSI-RS resource for interference measurement is configured, only one resource is configured in the corresponding NZP-CSI-RS-ResourceSet for interference measurement

Agreement
For the Rel-18 Type-II codebook refinement for CJT mTRP, with respect to L or , the supported Parameter Combinations is enumerated for each NTRP value (up to 5 for Rel-16-based and 8 for Rel-17-based), rather than enumerating across all NTRP values of 1, 2, 3, and 4 (up to 17 for Rel-16-based and 20 for Rel-17-based).
· Note: in TS38.214, this affects Tables 5.2.2.2.8-1, 5.2.2.2.8-3, 5.2.2.2.9-1, and 5.2.2.2.9-3

Conclusion: 
For the Rel-18 Type-II codebook refinement for CJT mTRP, there is no consensus on the following: 
· clarifying, in TS38.214 section 5.2.2.2.8), that the RRC parameter n1-n2-codebookSubsetRestriction-CJT-r18 is configured for at least one of the NTRP CSI-RS resources if CBSR is configured.
· amending, in TS 38.214 section 5.2.2.2.8, the precoder normalization from the sum to the maximum of squared-magnitude across the NTRP CSI-RS resources
· regarding the condition on reporting/dropping a CSI report, amending, in TS 38.214 section 5.2.2.5.1, that one CSI-RS transmission occasion is interpreted to include “all” (replacing “one”) of CSI-RS resources in the corresponding CSI-RS Resource Set.

Agreement
For the Rel-18 Type-II codebook refinement for CJT mTRP, regarding the condition on reporting/dropping a CSI report, capture, in TS 38.214 section 5.2.2.5.1, the following condition: “… after the CSI report (re)configuration, serving cell activation, BWP change, or activation of SP-CSI”
· Further discuss how to reflect cell DTX/DRX as part of the condition under agenda item 8.5

Agreement
Adopt the following TP in TS 38.214 section 5.2.2.5.1b v18.0.0:
· Reason for change: The clause “transmitted on P antenna ports of CSI-RS resource j” may suggest that PDSCH EPRE is assumed per TRP (rather than across all TRPs – which is the case for CJT) for CQI calculation
· Summary of change: Removed “transmitted on P antenna ports of CSI-RS resource j”
· Consequences if not approved: PDSCH EPRE assumption for CQI calculation when Rel-18 Type-II CJT codebook is used can be misinterpreted
	
------------------------------------------Start of Text Proposal ----------------------------------
5.2.2.5.1b	UE assumptions for CQI/PMI/RI calculation for CJT 
<Unchanged text is omitted>

· a UE can assume that the PDSCH signals for  layers transmitted on the  antenna ports of CSI-RS resource j  would have the same ratio of EPRE to CSI-RS EPRE for all CSI-RS resources j with j=1,…,N, equal to the powerControlOffset of the respective CSI-RS resource.
< Unchanged parts are omitted >

--------------------------------------- End of Text Proposal ------------------------------------








In the remainder of this section, we provide our views on the remaining maintenance issues for CSI codebook enhancements for CJT, based on the latest draft corrections of TS 38.212 and TS 38.214.
TP on Part 1 CSI report
In TS 38.212, Table 6.3.2.1.2-3 defines the mapping order of the CSI fields for CSI part 1 of one CSI report, where the indicator of the selected CSI-RS resources and the indicator of the selected  value combination or  value combination are included. However, there is no conclusion/agreement on the actual location in the CSI Part 1 of these two indicators. For the table shown in the draft corrections of TS 38.212, these two indicators are mapped before the indicator of the total number of non-zero coefficients across all layers. In our view, the newly introduced Rel-18 CSI Part 1 parameters should be mapped after the existing CSI Part 1 fields, including the indicator of the total number of non-zero coefficients across all layers. Moreover, details of the index mapping and the bit width corresponding to these two indicators needs further specification. Similar to eTypeII-r16, eTypeII-PS-r16, and FetypeII-PS-r17 codebook types in which the bit width for fields in CSI part 1 are defined in Table 6.3.2.1.2-8, 6.3.2.1.2-9 in TS 38.212, respectively, we prefer to move the description on bit width of the newly introduced Part 1 CSI report parameters to Table 6.3.2.1.2-8A/9A in TS 38.212. Given that, we propose the following: 
[bookmark: _Hlk146628605]Adopt the text proposal in Table 1 for the indicator of the  selected CSI-RS resources and the indicator of selected  value combination or  value combination
	[bookmark: _Toc19798739][bookmark: _Toc26467210][bookmark: _Toc29326565][bookmark: _Toc29327715][bookmark: _Toc36045905][bookmark: _Toc36046165][bookmark: _Toc36046311][bookmark: _Toc45209228][bookmark: _Toc51852401][bookmark: _Toc129874479]Text Proposal 1 for TS 38.212
6.3.2.1.2	CSI
If cqi-BitsPerSubband is configured, this Clause 6.3.2.1.2 applies by taking Subband CQI as Subband differential CQI and replacing the corresponding number of bits 2 by 4.
<Unchanged text is omitted>
Table 6.3.2.1.2-3: Mapping order of CSI fields of one CSI report, CSI part 1
	CSI report number
	CSI fields

	CSI report #n
CSI part 1
	CRI as in Tables 6.3.1.1.2-3/4/6, if reported

	
	Rank Indicator as in Tables 6.3.1.1.2-3/4/5 or 6.3.2.1.2-8/8A/8B/9/9A, if reported

	
	Wideband CQI for the first TB as in Tables 6.3.1.1.2-3/4/5 or 6.3.2.1.2-8/8A/8B/9/9A, if reported

	
	Subband differential CQI for the first TB with increasing order of subband number as in Tables 6.3.1.1.2-3/4/5 or 6.3.2.1.2-8/8A/8B/9/9A, if reported

	
	Indicator of the number of non-zero wideband amplitude coefficients  for layer 0 as in Table 6.3.1.1.2-5, if reported

	
	Indicator of the number of non-zero wideband amplitude coefficients  for layer 1 as in Table 6.3.1.1.2-5 (if the rank according to the reported RI is equal to one, this field is set to all zeros), if 2-layer PMI reporting is allowed according to the rank restriction in Clauses 5.2.2.2.3 and 5.2.2.2.4 [6, TS 38.214] and if reported

	
	Indicator of the  selected CSI-RS resources by a bitmap with  bits, this field is present only if  and restrictedCMR-Selection is configured to OFF

	
	Indicator of selected  value combination or  value combination with bitwidth of , this field is present only if  

	
	[bookmark: _Hlk146314095]Indicator of the total number of non-zero coefficients summed across all layers  as in Table 6.3.2.1.2-8/8A/8B/9/9A, if reported

	
	Indicator of the  selected CSI-RS resources as in Table 6.3.1.1.2-8A/9A, if reported

	
	Indicator of selected  value combination or  value combination as in Table 6.3.1.1.2-8A/9A, if reported 

	Note:	Subbands for given CSI report n indicated by the higher layer parameter csi-ReportingBand are numbered continuously in the increasing order with the lowest subband of csi-ReportingBand as subband 0.



<Unchanged text is omitted>
The bitwidth for RI/CQI of codebookType= typeII-CJT is provided in Table 6.3.2.1.2-8A.
Table 6.3.2.1.2-8A: RI and CQI of codebookType= typeII-CJT
	Field
	Bitwidth

	Rank Indicator
	

	Wide-band CQI
	4

	Subband differential CQI
	2

	Indicator of the total number of non-zero coefficients summed across all layers, and all CSI-RS resources if configured, 
	  if max allowed rank is 1;
otherwise

	Indicator of the  selected CSI-RS resources
	 if  and restrictedCMR-Selection is set to OFF; 
0 otherwise

	Indicator of selected  value combination 
	 if ;
0 otherwise

	where  is the number of allowed rank indicator values according to Clauses 5.2.2.2.8 [6, TS 38.214], is the maximum of  for all  configured  combinations, where, , and  are given by Clause 5.2.2.2.8 in [6, TS 38.214]. 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. The values of the  indicator field are mapped to the allowed values of , according to Clauses 5.2.2.2.8 [6, TS 38.214], with increasing order, where '0' is mapped to . Indicator of the  selected CSI-RS resources is an -bit bitmap, , where the CSI-RS resources are mapped from bit  to bit  by their ordering in the resource set and the first of the  selected CSI-RS resources corresponds to the nonzero bit with lowest index. The values of indicator of selected  value combination are mapped to configured combination with increasing order, where '0' is mapped to the first configured combination and ‘’ is mapped to -th configured combination.



<Unchanged text is omitted>
The bitwidth for RI/CQI of codebookType=typeII-CJT-PortSelection is provided in Table 6.3.2.1.2-9A.
Table 6.3.2.1.2-9A: RI and CQI of codebookType= typeII-CJT-PortSelection
	Field
	Bitwidth

	Rank Indicator
	

	Wide-band CQI
	4

	Subband differential CQI
	2

	Indicator of the total number of non-zero coefficients summed across all layers, and all CSI-RS resources if configured, 
	 if max allowed rank is 1;
 otherwise

	Indicator of the  selected CSI-RS resources
	 if  and restrictedCMR-Selection is set to OFF; 
0 otherwise

	Indicator of selected  value combination  
	 if ;
0 otherwise

	where  is the number of allowed rank indicator values according to Clauses 5.2.2.2.9 [6, TS38.214] is the maximum of  for all  configured  combinations, where , , and  are given by Clause 5.2.2.2.9 in [6, TS 38.214], and. 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. The values of the  indicator field are mapped to the allowed values of , according to Clauses 5.2.2.2.9 [6, TS 38.214], with increasing order, where '0' is mapped to . Indicator of the  selected CSI-RS resources is an -bit bitmap, , where the CSI-RS resources are mapped from bit  to bit  by their ordering in the resource set and the first of the  selected CSI-RS resources corresponds to the nonzero bit with lowest index. The values of indicator of selected  value combination are mapped to configured combination with increasing order, where '0' is mapped to the first configured combination and ‘’ is mapped to -th configured combination.



<Unchanged text is omitted>



[bookmark: _Ref146628665]Table 1: TP on the indicator of the  selected CSI-RS resources and the indicator of the selected  value combination or  value combination for both eType II CB for CJT and FeType II PS CB for CJT
For the updated TS 38.214 after RAN1 #114bis, the number of the selected CSI-RS resources is changed from ‘N’ to ‘’ for alignment between TS 38.212 and TS 38.214. However, some corrections are still missing in the latest update. Thus, we propose the following TP for further correction, as shown in Table 2.
	Text Proposal 2 for TS 38.214
[bookmark: _Toc29673185][bookmark: _Toc29673326][bookmark: _Toc29674319][bookmark: _Toc36645549][bookmark: _Toc45810594][bookmark: _Toc130409795]5.2.2.2.8	Enhanced Type II codebook for CJT
<Unchanged text is omitted>
Table 5.2.2.2.8-4: Codebook for 1-layer. 2-layer, 3-layer and 4-layer CSI reporting using antenna ports 3000 to 2999+PCSI‑RS of  selected CSI-RS resources
	Layers
	

	
	

	
	

	
	

	
	

	
	

	Where 
, ,

and the mappings from  to , , , , , , , , , and from  to , , , , , , , , , , ,  are as described above, including the ranges of the constituent indices of  and . 



<Unchanged text is omitted>
[bookmark: _Toc130409797]5.2.2.2.9	Further enhanced Type II port selection codebook for CJT
<Unchanged text is omitted>
If the higher layer parameter codebookMode is set to 'mode1', an offset  is reported for the -th selected CSI-RS resource, with , relative to the first of the  selected CSI-RS resources. The  reported offsets are common for all  layers and are indicated by , given by


where the value of  is configured by higher layer parameter numberOfO3. The offsets are represented by


<Unchanged text is omitted>
Table 5.2.2.2.9-4: Codebook for 1-layer. 2-layer, 3-layer and 4-layer CSI reporting using antenna ports 3000 to 2999+PCSI‑RS of  selected CSI-RS resources
	Layers
	

	
	

	
	

	
	

	
	

	
	

	Where 


and the mappings from  to, ,  and from  to , , , , , , , , , , ,  are as described above, including the ranges of the constituent indices of  and . 



<Unchanged text is omitted>
[bookmark: _Hlk136794145]5.2.2.5.1b	UE assumptions for CQI/PMI/RI calculation for CJT 
If the higher layer parameter reportQuantity in CSI-ReportConfig for which the CQI is reported is set to 'cri-RI-PMI-CQI', the higher layer parameter codebookType is set to 'typeII-CJT-r18' or ' typeII-CJT-PortSelection-r18', and the corresponding CSI-RS Resource Set for channel measurement is configured with  CSI-RS resources, for CQI calculation
-	a UE should assume PDSCH signals on antenna ports in the set  for  layers would result in signals equivalent to corresponding symbols transmitted on antenna ports  of each of the   selected CSI-RS resources, as given by
	
	where  is the precoding matrix corresponding to the procedure described in Clause 5.2.2.2.8 and 5.2.2.2.9 for codebookType set to 'typeII-CJT-r18' and ' typeII-CJT-PortSelection-r18', respectively, and  are the indices of the   selected CSI-RS resources in increasing order, such that . A UE should assume that the signals , , fully overlap in time and frequency.
-	a UE can assume that the PDSCH signals for  layers would have the same ratio of EPRE to CSI-RS EPRE for all CSI-RS resources , with , equal to the powerControlOffset of the respective CSI-RS resource.

<Unchanged text is omitted>



[bookmark: _Ref149746595]Table 2: TP on the correction of the indicator of the selected CSI-RS resources  in TS 38.214
Adopt the text proposal in Table 2 for the correction of the indicator of the selected CSI-RS resources  in TS 38.214

Alignment between specification documents
In the draft CR of TS 38.214, the index for the selected CSI-RS resource is counted from 1 to . On the other hand, in the draft CR of TS 38.212, the number of the selected CSI-RS resources is denoted as ‘’, and the index of the selected CSI-RS resource is counted from 0 to . To align the description across both TS documents, we prefer to modify ‘N’ to ‘’ in TS 38.214 to avoid the abuse of notation. Moreover, the CSI-RS resource indexing can follow the definition in TS 38.214, i.e., from 1 to  in Table 6.3.2.1.2-1B and Table 6.3.2.1.2-2C of the draft CR of TS 38.212. Based on the discussion above, we propose:
Change  to  in Table 6.3.2.1.2-1B and Table 6.3.2.1.2-2C of TS 38.212
Conclusion
This contribution addressed remaining issues on CSI enhancements for NR Rel. 18 for CJT as part of the maintenance phase of RAN1 Rel-18 specification. We have the following proposals: 
1. Adopt the text proposal in Table 1 for the indicator of the  selected CSI-RS resources and the indicator of selected  value combination or  value combination
1. Adopt the text proposal in Table 2 for the correction of the indicator of the selected CSI-RS resources  in TS 38.214
Change  to  in Table 6.3.2.1.2-1B and Table 6.3.2.1.2-2C of TS 38.212
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