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Introduction
In RAN#94-e [1], it was agreed to study, and, if applicable, specify CSI enhancements for CJT under FR1, CSI reporting enhancements for moderate/high mobility, in addition to time-domain channel property reporting enhancements. The normative work on this agenda has concluded in RAN1#114 [2], whereas maintenance issues is expected to be discussed in this and the next meeting. 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 [3] as well as the draft CR of TS 38.214 [4].
CSI enhancement for coherent joint transmission
In RAN1#114, 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, regarding Z/Z’ for Capability 2 when NTRP>1, decide, in RAN1#114, based on the following alternatives:
· Alt1. r is dependent only on the value of NTRP (exact dependence TBD) and reported
· Alt2. r is dependent only on the value of NTRP and sub-carrier spacing (exact dependence TBD), reported
· Alt3. r is taken from a set of candidate values, e.g. {14, 28, legacy Z2’}


Agreement
For the Rel-18 Type-II codebook refinement for CJT mTRP, the UE reports a CSI report only after receiving at least one CSI-RS transmission occasion for each CSI-RS resource in the CSI-RS resource set no later than CSI reference resource and drops the report otherwise.
· FFS: Whether different behaviour is introduced when dynamic TRP selection is configured 


Agreement
For the Rel-18 Type-II codebook refinement for CJT mTRP, regarding the CPU occupation, 
· X is a “common value” and not dependent on NTRP or any other parameter value, reported by the UE from a set of candidate values {1, 1.5, 2} according to UE capability


Agreement
For the Rel-18 Type-II codebook refinement for CJT mTRP, support
· that the bitmap is absent when all the coefficients are non-zero for Rel-17 based type-2 CJT codebook 
· if NTRP =1, that the NTRP-bit bitmap (for dynamic TRP selection) is not reported


Agreement
For the Rel-18 Type-II codebook refinement for CJT mTRP, regarding CBSR, whether to use only 1 bit or 2 bits per beam in a beam-group restriction is up to RAN2
· Note: RAN1 has previously agreed to support only 2 hypotheses per beam in a beam-group restriction for Rel-18 Type-II CJT codebook
· Send an LS to RAN2 regarding this agreement
LS is endorsed in R1-2308396.
Conclusion: 
For the Rel-18 Type-II codebook refinement for CJT mTRP, there is no consensus on supporting the following proposals:
· amending the current agreement on reordering the unequal  and  combinations without permutation in Table 5.2.2.2.8-1 and Table 5.2.2.2.9-1 in TS 38.214 in descending order, so that the smaller /  values are assigned less priority
· for UCI part 2, amending the current agreement on encoding G0 and G1 together, and G2 independently
· regarding CSI calculation and measurement, adding the following restriction: a UE can assume that the configured NTRP CSI-RS resources comprising the CMR are located in the same RB(s)
· the need for specifying UE assumption(s) on the TCI state(s) associated with the configured NTRP CSI-RS resources comprising the CMR (assuming NTRP >1). 
· Note: It is understood that this issue is left for implementation
· regarding channel and interference measurement restriction, supporting additional UE behaviour beyond the current specification
· introducing an indicator in Part 2 CSI to indicate the reported per layer per TRP NZC bitmaps at least when the reported NNZC in Part 1 CSI is less than the number of per layer per TRP NZC bitmaps
· introducing an indicator for the number of all-zero per layer per TRP NZC bitmaps in Part 1 CSI
· specifying any TRP selection criterion
· specifying the following UE behavior: a UE does not expect to be configured with more than 1 value of .

Conclusion: 
For the Rel-18 Type-II codebook refinement for CJT mTRP, there is no consensus on supporting different CSI reporting and dropping behaviour when dynamic TRP selection is configured


Agreement
For the Rel-18 Type-II codebook refinement for CJT mTRP, regarding Z/Z’ for Capability 2 when NTRP>1, r=legacy Z2’



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 CRs of TS 38.212 and TS 38.214.
TP on TRP selection
In RAN1 #113 [5], it was agreed that the NTRP-bit bitmap for dynamic TRP selection is not reported if NTRP =1. In the latest draft CR of TS 38.212, the description of the NTRP-bit bitmap for dynamic TRP selection implies that the bitmap for TRP selection still needs reporting when NTRP =1, which is not aligned with the RAN1#113 agreement. Given that, we propose the text proposal in Table 1 to remedy this issue.
Adopt the text proposal in Table 1 on TRP selection for both Enhanced Type II codebook for CJT and Further enhanced Type II port selection codebook for CJT
	Text Proposal 1 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
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'
<Unchanged text is omitted>
-	The UE may be configured with higher layer parameter restrictedCMR-Selection. If restrictedCMR-Selection is configured, the number of selected CSI-RS resources is . Otherwise, the UE is expected to select  CSI-RS resources, with , and the selection is reported with an -bit bitmap when , , 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.
 <Unchanged text is omitted>
[bookmark: _Toc130409797]5.2.2.2.9	Further enhanced Type II port selection 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, the UE configured with  CSI-RS resources in a resource set for channel measurement and with higher layer parameter codebookType set to 'typeII-CJT-PortSelection-r18'
<Unchanged text is omitted>
-	The UE may be configured with higher layer parameter restrictedCMR-Selection. If restrictedCMR-Selection is configured, the number of selected CSI-RS resources is . Otherwise, the UE is expected to select  CSI-RS resources, with , and the selection is reported with an -bit bitmap when , , 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.
<Unchanged text is omitted>



[bookmark: _Ref146625439]Table 1: TP on TRP selection bitmap for both eType II CB for CJT and FeType II PS CB for CJT
TP on Part 1 CSI report
In RAN1 #111 [6], it was agreed that when , the selected combination of values for  is reported in CSI Part 1 using a joint indicator corresponding to a selection from the NL configured combinations. Specially, for the Further enhanced  Rel-17-based refinement, the gNB configures a set of NL combinations for   and  where . Thus, the UE reports the index for  but not { for Further enhanced Type II port selection codebook for CJT. For description of “For Enhanced Type II for CJT (see Clause 5.2.2.2.8) and Further Enhanced Type II Port Selection for CJT (see Clause 5.2.2.2.9), Part 1 contains RI (if reported), CQI, the total number of reported non-zero amplitude coefficients across layers, the bitmap selecting  CSI-RS resources (if reported) and the selected combination of  (if reported). The fields of Part 1 – RI (if reported), CQI, the total number of reported non-zero amplitude coefficients across layers, the bitmap selecting  CSI-RS resources (if reported) and the selected combination of  (if reported) – are separately encoded. Part 2 contains the PMI of the Enhanced Type II for CJT or Further Enhanced Type II Port Selection for CJT. Part 1 and 2 are separately encoded.” in TS 38.214, it is not accurate that the selected combination of  is reported for Further Enhanced Type II Port Selection for CJT. Thus, we would like to modify as “the selected combination of  (if reported)” for Further Enhanced Type II Port Selection for CJT. Based on the above discussion, we propose:
Adopt the text proposal in Table 2 with the selected combination of  for Further Enhanced Type-II Port Selection Codebook for CJT
	Text Proposal 2 for TS 38.214
5.2.3	CSI reporting using PUSCH
[bookmark: _Hlk500827675]A UE shall perform aperiodic CSI reporting using PUSCH on serving cell c upon successful decoding of a DCI format 0_1 or DCI format 0_2 which triggers an aperiodic CSI trigger state.
<Unchanged text is omitted>
A UE shall perform aperiodic CSI reporting using PUSCH on serving cell c upon successful decoding of a DCI format 0_1 or DCI format 0_2 which triggers an aperiodic CSI trigger state.
<Unchanged text is omitted>
For Enhanced Type II for CJT (see Clause 5.2.2.2.8) and Further Enhanced Type II Port Selection for CJT (see Clause 5.2.2.2.9), Part 1 contains RI (if reported), CQI, the total number of reported non-zero amplitude coefficients across layers, the bitmap selecting  CSI-RS resources (if reported) and the selected combination of  (if reported). The fields of Part 1 – RI (if reported), CQI, the total number of reported non-zero amplitude coefficients across layers, the bitmap selecting  CSI-RS resources (if reported) and, the selected combination of  for Enhanced Type II for CJT (if reported) and the selected combination of  for Further Enhanced Type II Port Selection for CJT (if reported) – are separately encoded. Part 2 contains the PMI of the Enhanced Type II for CJT or Further Enhanced Type II Port Selection for CJT. Part 1 and 2 are separately encoded.
<Unchanged text is omitted>



[bookmark: _Ref146625914]Table 2: TP on format of the number of beam combination indicator across TRPs for FeType-II CJT PS CB
In TS 38.212, Table 6.3.2.1.2-3 defines the mapping order of 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 CR 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 to fields that succeed existent 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 bitwidth corresponding to these two indicators needs further specification. Similar to eTypeII-r16, eTypeII-PS-r16, and FetypeII-PS-r17 codebook types in which the bitwidth 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 bitwidth 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 3 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 3 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 N 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 3: 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
Alignment between technical specification documents
In the draft CR of TS 38.214, the bit priority function is defined as ‘’, whereas in the draft CR of TS 38.212 it is defined as ‘’. Given that the bit priority function is first defined in TS 38.214 and is sequentially referred by TS 38.212, we prefer to modify ‘’ to ‘’, where the symbol ‘j’ is switched to ‘n’ for clarity of variables, in Table 6.3.2.1.2-5E and Table 6.3.2.1.2-5G of TS 38.212 to align the priority function. Based on above discussion, we propose:
Adopt the text proposal in Table 4 for aligning the bit priority function arguments for both Enhanced Type II codebook for CJT and Further enhanced Type II port selection codebook for CJT


	Text Proposal 4 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 6.3.2.1.2-5E: Mapping order of CSI fields of one CSI report, CSI part 2 of codebookType=typeII-CJT
	CSI report number
	CSI fields

	CSI report #n
CSI part 2, group 0
	PMI fields , from left to right as in Table 6.3.2.1.2-1B, if reported;

	CSI report #n
CSI part 2, group 1
	The following PMI fields , from left to right, as in Table 6.3.2.1.2-1B:, , , , and  highest priority bits of  highest priority bits of  and highest priority bits of, in decreasing order of priority based on the corresponding function  defined in clause 5.2.3 of TS38.214, if present and if reported;

	CSI report #n
CSI part 2, group 2
	The following PMI fields , from left to right, as in Table 6.3.2.1.2-1B  lowest priority bits of  lowest priority bits of  and  lowest priority bits of , in decreasing order of priority based on the corresponding function  defined in clause 5.2.3 of TS38.214, if reported;


<Unchanged text is omitted>
Table 6.3.2.1.2-5G: Mapping order of CSI fields of one CSI report, CSI part 2 of codebookType=typeII-CJT-PortSelection
	CSI report number
	CSI fields

	CSI report #n
CSI part 2, group 0
	PMI fields , from left to right as in Table 6.3.2.1.2-2C, if reported

	CSI report #n
CSI part 2, group 1
	The following PMI fields , from left to right, as in Table 6.3.2.1.2-2C:  highest priority bits of
 highest priority bits of ,  and highest priority bits of, in decreasing order of priority based on the corresponding function  defined in clause 5.2.3 of TS38.214, if present and if reported

	CSI report #n
CSI part 2, group 2
	The following PMI fields , from left to right, as in Table 6.3.2.1.2-2C  lowest priority bits of  lowest priority bits of  and  lowest priority bits of , in decreasing order of priority based on the corresponding function  defined in clause 5.2.3 of TS38.214, if reported


<Unchanged text is omitted>


[bookmark: _Ref146629213]Table 4: TP on the bit priority function for both eType-II CB for CJT and FeType-II PS CB for CJT
In the draft CR of TS 38.214, the number of the selected CSI-RS resources is denoted as ‘N’. However, the parameter N is already used for Further enhanced Type II port selection codebook, where 𝑁 ∈ {2,4} is configured with the higher-layer parameter valueOfN when 𝑀 = 2. Furthermore, the index for the selected CSI-RS resource is counted from 1 to N. 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 ‘N’ to ‘’ for the number 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
CSI enhancement for high/medium UE velocities
[bookmark: _Hlk134710391]In RAN1#114, the following was agreed for CSI enhancements for high/medium velocities:
	[bookmark: _Hlk114746969]Agreement
For the Rel-18 Type-II codebook refinement for high/medium velocities, regarding the CPU occupation, the value of Y is reported by the UE (as a part of UE capability reporting) and not dependent on any codebook parameter value
· FFS (by RAN1#114): The candidate value(s) of Y

Agreement
For the Rel-18 Type-II codebook refinement for high/medium velocities, regarding Z/Z’ for Capability 2, decide, in RAN1#114, based on the following alternatives:
· Alt1: the value of r is dependent only on N4 (exact dependence TBD)
· Alt2: the value of r is dependent only on N4 and sub-carrier spacing (exact dependence TBD)
· Alt3: r is taken from a set of candidate values, e.g. {14, 28, legacy Z2’}

Agreement
For the Rel-18 Type-II codebook refinement for high/medium velocities, regarding Z for Capability 2 associated with P/SP-CSI-RS, decide, in RAN1#114, based on the following alternatives:
· Alt1: w=14.(KP–1).d or 14. KP.d, where d denotes the CSI-RS periodicity 
· Alt2: w=14 or 28 (fixed)

Agreement
For the Type-II codebook refinement for high/medium velocities, the UE reports a CSI report only if receiving at least X consecutive CSI-RS transmission occasion for each CSI-RS resource in the CSI-RS resource set no later than CSI reference resource, and/or one CSI-IM occasion for interference measurement, else drops the report otherwise.
· X=1 for AP-CSI-RS.
· X=KP for P/SP-CSI-RS, where KP denotes the scaling factor of active P/SP-CSI-RS resource counting
Note: This includes the cases of CSI report (re)configuration, serving cell activation, BWP change, activation of SP-CSI, or DRX configuration

Conclusion: 
For the Type-II codebook refinement for high/medium velocities, there is no consensus on supporting the following proposals:
· in case of A/SP-CSI reporting repetition towards M-TRP, the start of CSI reporting window is slot , where n is the last uplink slot carrying the CSI report
· when the configured value of N4 is >1, if Z’ is not satisfied for CSI calculation, the UE falls back to N4=1
· for AP-CSI associated with P/SP-CSI-RS, to determine the SCS for Z', SCS of all associated P/SP-CSI-RS resource shall be considered in the minimum operation (cf. clause 5.4 in TS38.214).
· regarding channel and interference measurement restriction, additional UE behaviour beyond the current specification.
· 2-stage PDCCH triggering mechanisms to prevent the latency and throughput reduction of UL-SCH due to the PUSCH conveying aperiodic Type-II-Doppler CSI: A 1st PDCCH to trigger CSI measurement/computation (and AP CSI-RS, if applicable), and, a 2nd PDCCH to trigger report.
· when P/SP-CSI-RS is configured as the CMR, any restriction in CSI-RS periodicity 

Agreement
For the Rel-18 Type-II codebook refinement for high/medium velocities, regarding Z associated with P/SP-CSI-RS, 
· W (unit of symbols) is reported by UE
· To be finalized as part of Rel-18 UE feature discussions

Agreement
For the Rel-18 Type-II codebook refinement for high/medium velocities, regarding the CPU occupation, the candidate values of Y are {2/3, 1, 2, 3}


Agreement
For the Rel-18 Type-II codebook refinement for high/medium velocities, regarding Z/Z’ for Capability 2, r=legacy Z2’ 


Alignment between technical specification documents
For the Type-II codebook refinement for high/medium velocities, the values for codebookType across the draft CR of TS 38.212 and the draft CR of TS 38.214 are inconsistent, where TS 38.212 lists the codebook types as ‘typeII-Doppler’, whereas TS 38.214 lists the codebook type as ‘Enhanced Type II for predicted PMI’. Our preference is to use a unified name for the codebook type across both TS documents to avoid confusion. In our opinion, ‘typeII-Doppler’ is more concise, whereas ‘Enhanced Type II for predicted PMI’ is not very accurate since the PMI is partially based on slots that precede the slot corresponding the CSI reference resource. Therefore, we propose the following:
Update the codebook type value in TS 38.214 from ‘Enhanced Type II codebook for predicted PMI’ and ‘Further enhanced Type II port selection codebook for predicted PMI’ in TS 38.214 to ‘Enhanced Type II Doppler codebook’, and ‘Further enhanced Type II Port Selection Doppler codebook’, respectively
In the draft CR of TS 38.214, the bit priority function is defined as ‘’, whereas it is defined as ‘’ in the draft CR of TS 38.212, where q, n, correspond to the same DD index. To avoid confusion, our preference is to unify the variable names across TS 38.212 and TS 38.214, e.g., by using variable q to indicate the DD index in Clause 5.2.3 of TS 38.214 to align the priority function variables. Given that, we propose the following:
Adopt the text proposal in Table 5 for aligning the bit priority function variables for Enhanced Type II Doppler codebook across TS 38.212 and TS 38.214
	Text Proposal 5 for TS 38.214
5.2.3	CSI reporting using PUSCH
A UE shall perform aperiodic CSI reporting using PUSCH on serving cell c upon successful decoding of a DCI format 0_1 or DCI format 0_2 which triggers an aperiodic CSI trigger state.
<Unchanged text is omitted>
-	For Enhanced Type II for predicted PMI configured with , for a given CSI report , each reported element of   and , indexed by ,  and , is associated with a priority value , for , ,  and . The element with the highest priority has the lowest associated value . Omission of Part 2 CSI is according to the priority order shown in Table 5.2.3-1, where
-	Group 0 includes indices  (if reported),  (if reported),  () and the second wideband CQI (if reported).
-	Group 1 includes indices  (if reported),  (if reported), the  highest priority elements of ,  , the  highest priority elements of , the  highest priority elements of  (),  (if reported) and the second subband CQI of even subbands (if reported).
-	Group 2 includes the  lowest priority elements of , the  lowest priority elements of , the  lowest priority elements of  () and the second subband CQI of odd subbands (if reported).
<Unchanged text is omitted>


[bookmark: _Ref146636155]Table 5: TP on the bit priority function variables for eType-II Doppler codebook
TDCP reporting
In RAN1#114, the following agreements were made for TDCP reporting:
	[bookmark: _Hlk115270798]Agreement
For the Rel-18 TRS-based TDCP reporting, when Y delay(s) are configured, regarding CPU occupation, the value of X={1,2} is reported and not dependent on the configured value of D or whether phase reporting is ON/OFF


Agreement
For the Rel-18 TRS-based TDCP reporting, the supported values of KTRS (number of configured TRS resource sets) are {1,2,3} 
· The candidate values {2,3} are UE optional

Agreement
For the Rel-18 TRS-based TDCP reporting, since all the UCI parameters are included in UCI part 1, TDCP reporting utilizes 1-part UCI

Conclusion: 
For the Rel-18 TRS-based TDCP reporting, there is no consensus on supporting the following proposals:
· additional D value(s) 
· TRS resource configuration where all the configured KTRS resource sets are aperiodic
· further restricting the use of any of the supported D values to any additional condition
· reverting the agreement for Dbasic from 1 slot to 5 slots
· when KTRS >1 resource sets are configured, restricting the number of configured resources for any configured resource set

Conclusion: 
For the Rel-18 TRS-based TDCP reporting, there is no consensus on supporting the following: 
· additional dropping rules beyond the current specification for CSI reporting
· regarding amplitude quantization, refining the previous agreement by replacing the agreed amplitude quantization entry index “15” (“1111” in binary) with an “invalid” value
· regarding channel and interference measurement restriction, supporting TD measurement restriction



TDCP time restriction for channel measurements
In RAN1#110 [7], it was agreed to support standalone TDCP reporting based on TRS signaling with aperiodic reporting, i.e., TDCP reporting corresponds to a CSI report whose CSI reporting setting comprises a reportQuantity parameter set to ‘TDCP’. However, the UE behavior when computing the TDCP reporting is not clarified when an existent CSI reporting setting parameter corresponding to time restriction for channel measurements, i.e., timeRestrictionForChannelMeasurements, is configured or not configured. In legacy CSI reporting, if the parameter timeRestrictionForChannelMeasurements is configured, the UE is expected to compute the CSI report based only on the most recent CSI-RS occasion, whereas if the parameter timeRestrictionForChannelMeasurements is not configured, the UE can compute the CSI report based on the aggregate CSI-RS occasions that precede the CSI reference resource. For TDCP reporting based on periodic TRS, the UE behavior assumed with respect to whether the parameter timeRestrictionForChannelMeasurements is configured, needs to be clarified.
Clarify whether the behavior of a UE configured with TDCP reporting is impacted by the value of the parameter timeRestrictionForChannelMeasurement
Furthermore, for a CSI reporting setting associated with TDCP reporting, the UE is expected to report the time-domain channel correlation based on TRS measurements. The configuration of NZP CSI-RS resources for interference measurement as well as CSI-IM is unclear. In order to avoid ambiguity in implementation and to facilitate RAN4 testing, our preference is to restrict CSI reporting setting corresponding to TDCP reporting so that the IMR and the CSI-IM are not configured.
For a CSI reporting setting associated with TDCP reporting, the CSI-IM resource for interference measurement and the NZP CSI-RS resource for interference measurement are not configured
Conclusion
This contribution addressed CSI enhancements for NR Rel. 18, including enhancements for high mobility scenarios, TDCP reporting enhancements, as well as CSI enhancements for CJT. 
For CSI enhancements for CJT, we have the following proposals: 
1. Adopt the text proposal in Table 1 on TRP selection for both Enhanced Type II codebook for CJT and Further enhanced Type II port selection codebook for CJT
Adopt the text proposal in Table 2 with the selected combination of  for Further Enhanced Type-II Port Selection Codebook for CJT
Adopt the text proposal in Table 3 for the indicator of the  selected CSI-RS resources and the indicator of selected  value combination or  value combination
Adopt the text proposal in Table 4 for aligning the bit priority function arguments for both Enhanced Type II codebook for CJT and Further enhanced Type II port selection codebook for CJT
Change ‘N’ to ‘’ for the number 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
For CSI enhancements for high mobility, we have the following proposals:
1. Update the codebook type value in TS 38.214 from ‘Enhanced Type II codebook for predicted PMI’ and ‘Further enhanced Type II port selection codebook for predicted PMI’ in TS 38.214 to ‘Enhanced Type II Doppler codebook’, and ‘Further enhanced Type II Port Selection Doppler codebook’, respectively
1. Adopt the text proposal in Table 5 for aligning the bit priority function variables for Enhanced Type II Doppler codebook across TS 38.212 and TS 38.214
For TDCP reporting enhancements, we have the following proposals:
1. Clarify whether the behavior of a UE configured with TDCP reporting is impacted by the value of the parameter timeRestrictionForChannelMeasurement
1. For a CSI reporting setting associated with TDCP reporting, the CSI-IM resource for interference measurement and the NZP CSI-RS resource for interference measurement are not configured
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