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1. Introduction
The scope given in the Rel-19 NR MIMO Phase 5 WID pertaining to CSI enhancement is as follows (2d added in [1]):
	[bookmark: _Hlk146697700]
2. Specify CSI support for up to 128 CSI-RS ports, targeting FR1
a. Type-I codebook refinement supporting up to a total of 128 CSI-RS ports across all resources, assuming legacy CSI-RS resources (with up to 32 CSI-RS ports per resource), based on extension of legacy codebooks
b. Type-II codebook refinement supporting up to a total of 128 CSI-RS ports across all resources, assuming legacy CSI-RS resources (with up to 32 CSI-RS ports per resource), based on extension of legacy codebooks, without modifying any codebook parameter other than introducing additional values for the number of ports codebook parameter(s)
c. Extension of CRI(s)-based CSI reporting (CQI/PMI/RI calculated per CRI for ≥1 CRIs) for hybrid beamforming supporting up to a total of 128 CSI-RS ports across all resources, with up to 32 CSI-RS ports per resource, without new codebook design
d. SRS port grouping and its association to the two codewords for the 6/8Rx low complexity receiver supporting more than 4 layers, with legacy codebook
· No enhancement on codeword-to-layer mapping, DL resource allocation, CSI feedback, and DCI format
· Note: Whether to support 6Rx with more than 4 layers is to be decided in RAN4 Rel-19 RF enhancements WI
3. Specify UE reporting enhancement for CJT deployments under non-ideal synchronization and backhaul, targeting FR1, both FDD and TDD 
1. Inter-TRP time misalignment and frequency/phase offset measurement and reporting, assuming legacy CSI-RS design, with stand-alone aperiodic reporting on PUSCH




2. Proposed TPs and Companies’ Views

Please read:
· Please share your inputs/views, if any, on the proposed TPs in Table 1 (>32 ports), 2 (HBF), and 3 (CJTC)
· As we are now in the maintenance phase, only potentially essential issues/proposals will be discussed. Essential means without the changes the specs are ambiguous, inconsistent, and/or broken. 
· Furthermore, only TPs are discussed in the FL summary at this point. 


2.1 Issue 1 (WID objective 2a and 2b): Type-I and Type-II codebook refinement for up to 128 CSI-RS ports

Text Proposal 1.A

	Impacted spec(s): TS38.212


	Reason for change: When codebookType = 'typeI-SinglePanel-r19', typeI-codebookMode-r19 = 'modeA', and RI = 5~8, the payload of PMI wideband information fields X1 is variable and depends on the selection of the first SD basis (or the indicators (,) of the first selected SD basis). This would lead to a variable number of zero padding bits, and NW cannot determine the payload size based on previous fields. In other words, NW cannot determine the starting bit of the PMI wideband information fields X1, and thereby cannot correctly decode the CSI report. 

	CSI report number
	CSI fields

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

	
	Rank Indicator as in Tables 6.3.1.1.2-3/3C/4, if reported

	
	Layer Indicator as in Tables 6.3.1.1.2-3/3C/4, if reported

	
	
Zero padding bits , if needed

	
	
PMI wideband information fields , from left to right as in Tables 6.3.1.1.2-1/1A/1B/2/2A, if reported

	
	
PMI wideband information fields , from left to right as in Tables 6.3.1.1.2-1/1A/1B/2/2A, or codebook index for 2 antenna ports according to Clause 5.2.2.2.1 in [6, TS38.214], if reported

	
	Wideband CQI for the first TB as in Tables 6.3.1.1.2-3/3C/4, if reported 

	
	Wideband CQI for the second TB as in Tables 6.3.1.1.2-3/3C/4, if reported





The number of zero padding bits  in Table 6.3.1.1.2-7 is 0 for 1 CSI-RS port and  for more than 1 CSI-RS port, where:



-	 and  is the set of rank values  that are allowed to be reported;


-	, where  is the reported rank;

-	For 2 CSI-RS ports, ;

-	For more than 2 CSI-RS ports, ;



-	if PMI is reported,  and ; otherwise, ;



-	if PMI  is reported,  is obtained according to Tables 6.3.1.1.2-1/1A/1B/2/2A; otherwise, ;



-	if PMI  is reported,  is obtained according to Tables 6.3.1.1.2-1/1A/1B/2/2A; otherwise, ;


-	if CQI is reported,  is obtained according to Tables 6.3.1.1.2-3/3C/4; otherwise, ;


      -  if LI is reported,  is obtained according to Tables 6.3.1.1.2-3/3C/4; otherwise, .


	Summary of the change: The payload of PMI wideband fields X1 should only depend on the RI(s) (if reported) and CRI(s) (if reported). More specifically, for Rel-19 SP Type-I codebook Scheme-A with RI = 5-6, the bitwidth of the indicators of the 2nd to 4th selected SD bases should NOT depend on the first selected SD basis. So, in the formulas of the bitwidth of the indicators of the 2nd to 4th selected SD bases, N1 or N2 should be replaced by max(N1, N2).


	Consequences if not approved:  NW cannot correctly decode wideband CSI report on PUCCH, when codebookType = 'typeI-SinglePanel-r19', typeI-codebookMode-r19 = 'modeA', and RI = 5~8.


	
6.3.1.1.2	CSI only
<Irrelevant part is omitted>
Table 6.3.1.1.2-1A: PMI of codebookType=typeI-SinglePanel-r19 and typeI-codebookMode=ModeA
	
	Information field  for wideband PMI
	Information field  for wideband PMI or per subband PMI

	
	(,)
	
	()
	()
	()
	

	Rank = 1
	(,)
	N/A
	N/A
	N/A 
	N/A 
	2

	Rank=2, 3 or 4
	(,)
	2
	N/A
	N/A 
	N/A 
	1

	Rank=5 or 6,
	(,)
	1
	If , (, );
If , (, ).
	If , (, );
If , (, ).
	N/A
	1

	Rank=7 or 8
	(,)
	1
	If , (, );
If , (, ).
	If , (, );
If , (, ).
	If , (, );
If , (, ).
	1



<Irrelevant part is omitted>


	Support/fine: ZTE, Sanechips,  

Not support:

FL assessment: This TP raises a valid issue. Although there is at least another way of solving this issue which results in fewer padding (e.g. revising the definition of Nmax to include dependency on 1st SD basis indicator), the proposed solution in the TP may be the simplest one.





Text Proposal 1.B

	Impacted spec(s): TS38.214


	Reason for change: Codebook type 'typeI-SinglePanel-r19' is missed for sub-configuration although it was agreed to be supported with sub-configuration.


	Summary of the change: Add the codebook type 'typeI-SinglePanel-r19' for sub-configuration


	Consequences if not approved:  Codebook type 'typeI-SinglePanel-r19' can not be supported for sub-configuration (agreement isn’t implemented)


	
5.2.1.4.2 Report quantity configurations
<Unchanged part omitted>
If the UE is configured with a CSI-ReportConfig that contains a list of sub-configurations, provided by csi-ReportSubConfigToAddModList:
-	The UE expects to be configured with the higher layer parameter codebookType set to 'typeI-SinglePanel', 'typeI-MultiPanel' or 'typeI-SinglePanel-r19'. If the UE indicates a capability for supporting mixed codebook combination in a slot with mixCodeBookSpatialAdaptation, each sub-configuration which is configured with portSubsetIndicator can be configured with the higher layer parameter codebookType set to 'typeI-SinglePanel', or 'typeI-MultiPanel' or 'typeI-SinglePanel-r19'. 
<Unchanged part omitted>


	Support/fine: NEC, 

Not support:

FL assessment: This TP seems needed to ensure that the previous agreement is implemented.  





Table 1 Companies’ inputs: issue 1
	Company
	Input

	Mod V0
	Please share your inputs on the above TPs

	
	

	
	

	
	



2.2 Issue 2 (WID objective 2c): CRI-based CSI for hybrid beamforming (HBF)

Text Proposal 2.A

	Impacted spec(s): TS38.214


	Reason for change: In current TS 38.214, higher layer parameter mrSelectedResources is used to indicate  CSI-RS resources to be selected for reporting, which is not aligned with the parameter mr-SelectedResources in TS 38.331.


	Summary of the change: Change the parameter mrSelectedResources in clause 5.2.1.4.2, 5.2.3 and 5.2.4 in TS 38.214 into mr-SelectedResources to align with parameter in TS 38.331.


	Consequences if not approved: Parameter name is not aligned between TS 38.214 and TS 38.331.


	
5.2.1.4.2	 	Report quantity configurations
<Unrelated parts are omitted>
-	the CSI report contains  CRIs with the exception that, for aperiodic reporting and subject to UE capability, if CSI-ReportConfig is configured with higher layer parameter mr-SelectedResourcesmrSelectedResources indicating  CSI-RS resources to be selected for reporting,  CRIs are reported.  if codebookType is set to 'typeI-SinglePanel' and , if codebookType is set to 'typeII-r16'.
<Unrelated parts are omitted>
[bookmark: _Toc11352132][bookmark: _Toc20318022][bookmark: _Toc27299920][bookmark: _Toc29673191][bookmark: _Toc29673332][bookmark: _Toc29674325][bookmark: _Toc36645555][bookmark: _Toc45810600][bookmark: _Toc208949246][bookmark: _Toc208951207]5.2.3	CSI reporting using PUSCH
<Unrelated parts are omitted>
[bookmark: _Hlk136421936]-	For Type I and refined Type I CSI feedback, Part 1 contains RI (if reported), CRI (if reported), CQI for the first codeword (if reported). Part 2 contains PMI (if reported), LI (if reported) and contains the CQI for the second codeword (if reported) when RI is larger than 4. For a CSI-ReportConfig configured with codebookType set to 'typeI-SinglePanel' and the corresponding CSI-RS Resource Set for channel measurement configured with two Resource Groups and  Resource Pairs, Part 1 contains RI(s), CRI(s), CQI(s) for the first codeword and is zero padded to a fixed payload size (if needed). Part 2 contains the CQI(s) for the second codeword (if reported) when RI is larger than 4, LIs (if reported) and PMI(s). For a CSI-ReportConfig that contains a list of sub-configurations provided by csi-ReportSubConfigToAddModList, for Type I and refined Type I single panel CSI feedback for one or more of the sub-configurations, Part 1 for a sub-configuration contains corresponding RI (if reported), CRI (if reported) and CQI for the first codeword (if reported). Part 2 for a sub-configuration contains the corresponding CQI for the second codeword (if reported) when RI is larger than 4, LI (if reported) and PMI (if reported). For a CSI-ReportConfig configured with higher layer parameter valueOfM, with reportQuantity set to 'cri-RI-PMI-CQI' or 'cri-RI-LI-PMI-CQI' and codebookType set to 'typeI-SinglePanel', Part 1 contains  CRI(s), or  CRI(s) if the higher layer parameter mr-SelectedResourcesmrSelectedResources is configured,  RI(s),  CQI(s) for the first codeword and is zero padded to a fixed payload size (if needed). Part 2 contains  sets of: the CQI for the second codeword (if reported) when RI is larger than 4, LI (if reported) and PMI.
-	For Type II CSI feedback, Part 1 contains RI (if reported), CQI, and an indication of the number of non-zero wideband amplitude coefficients per layer for the Type II CSI (see Clause 5.2.2.2.3). The fields of Part 1 – RI (if reported), CQI, and the indication of the number of non-zero wideband amplitude coefficients for each layer – are separately encoded. Part 2 contains the PMI and LI (if reported) of the Type II CSI. The elements of  are reported in the increasing order of their indices, where the element of the lowest index is mapped to the most significant bits and the element of the highest index is mapped to the least significant bits. The elements of ,  (if reported) and  (if reported) are reported in the increasing order of their indices, , where the element of the lowest index is mapped to the most significant bits and the element of the highest index is mapped to the least significant bits. Part 1 and 2 are separately encoded. 
-	For Enhanced Type II CSI feedback (see Clause 5.2.2.2.5), Further Enhanced Type II Port Selection CSI feedback (see Clause 5.2.2.2.7), Enhanced Type II for predicted PMI with  (see Clause 5.2.2.2.10), Further Enhanced Type II Port Selection for predicted PMI (see Clause 5.2.2.2.11), refined eType II (see Clause 5.2.2.2.5a), refined FeType II Port Selection (see Clause 5.2.2.2.9a) and refined eType II for predicted PMI with  (see Clause 5.2.2.2.11a), Part 1 contains RI (if reported), CQI, and the total number of reported non-zero amplitude coefficients across layers. The fields of Part 1 – RI (if reported), CQI, and the total number of reported non-zero amplitude coefficients across layers – are separately encoded. Part 2 contains the PMI of the Enhanced Type II, Further Enhanced Type II Port Selection CSI, Enhanced Type II for predicted PMI with , Further Enhanced Type II Port Selection for predicted PMI, refined eType II, refined FeType II Port Selection or refined eType II for predicted PMI with . For a CSI-ReportConfig with higher layer parameter valueOfM, and codebookType set to 'typeII-r16', Part 1 contains  CRI(s), or  CRI(s) if the higher layer parameter mr-SelectedResourcesmrSelectedResources is configured,  RI(s),  sets of CQI and is zero padded to a fixed payload size (if needed). Part 2 contains  PMI(s). Part 1 and 2 are separately encoded.
<Unrelated parts are omitted>
[bookmark: _Toc11352133][bookmark: _Toc20318023][bookmark: _Toc27299921][bookmark: _Toc29673192][bookmark: _Toc29673333][bookmark: _Toc29674326][bookmark: _Toc36645556][bookmark: _Toc45810601][bookmark: _Toc208949247][bookmark: _Toc208951208]5.2.4	CSI reporting using PUCCH
<Unrelated parts are omitted>
When the PUCCH carry Type I or refined Type I CSI with wideband frequency granularity, the CSI payload carried by the PUCCH format 2 and PUCCH formats 3, or 4 are identical and the same irrespective of RI(s) (if reported), CRI(s) (if reported). A CSI-ReportConfig with codebookType set to 'typeI-SinglePanel' and the corresponding CSI-RS Resource Set for channel measurement configured with two Resource Groups and  Resource Pairs can be configured with wideband frequency granularity only with csi-ReportMode set to 'Mode1' and numberOfSingleTRP-CSI-Mode1 set to . For Type I and refined Type I CSI sub-band reporting on PUCCH formats 3, or 4, the payload is split into two parts. The first part contains RI (if reported), CRI (if reported), CQI for the first codeword. The second part contains PMI (if reported), LI (if reported) and contains the CQI for the second codeword (if reported) when RI > 4. For a CSI-ReportConfig configured with subband reporting, codebookType set to 'typeI-SinglePanel' and the corresponding CSI-RS Resource Set for channel measurement configured with two Resource Groups and  Resource Pairs, Part 1 contains RI(s), CRI(s), CQI(s) for the first codeword and is zero padded to a fixed payload size (if needed). Part 2 contains the CQI(s) for the second codeword (if reported) when RI is larger than 4, LIs (if reported) and PMI(s). For a CSI-ReportConfig containing a list of sub-configurations provided by csi-ReportSubConfigToAddModList, and configured with subband reporting, for Type I or refined Type I single panel CSI for one or more of the sub-configurations, Part 1 for a sub-configuration contains corresponding RI (if reported), CRI (if reported) and CQI for the first codeword (if reported). Part 2 for a sub-configuration contains the corresponding CQI for the second codeword (if reported) when RI is larger than 4, LI (if reported) and PMI (if reported). For a CSI-ReportConfig configured with higher layer parameter valueOfM, with reportQuantity set to 'cri-RI-PMI-CQI' or 'cri-RI-LI-PMI-CQI', codebookType set to 'typeI-SinglePanel', and configured with subband reporting, Part 1 contains  CRI(s) or  CRI(s), if the higher layer parameter mr-SelectedResourcesmrSelectedResources is configured,  RI(s),  CQI(s) for the first codeword and is zero padded to a fixed payload size (if needed). Part 2 contains  sets of: the CQI for the second codeword (if reported), LI (if reported) and PMI.
<Unrelated parts are omitted>


	Support/fine: CATT, 

Not support:

FL assessment: This TP is correct and needed to align 214 and 331 parameter naming.





Table 2 Companies’ inputs: issue 2
	Company
	Input

	Mod V0
	Please share your inputs on the above TPs

	
	

	
	

	
	



2.3 Issue 3 (WID objective 3): CJT calibration reporting for non-ideal synchronization and backhaul

Proposal 3.A

	Impacted spec(s): TS38.214


	Reason for change: Regarding 0.1ppm or 0.2ppm, the reference frequency in relation to ppm should be clarified. If not clarified, absolute frequency offset values may be unaligned, which can lead to performance loss. A straightforward method to define the reference frequency in relation to ppm is the frequency of Point A. 


	Summary of the change: We recommend defining the reference frequency in relation to ppm is the frequency of Point A.


	Consequences if not approved: If not clarified, absolute frequency offset values may be unaligned, which can lead to performance loss.


	5.2.2.2.5a	Refined eType II Codebook
< Unchanged parts are omitted >
5.2.1.4.10	CJTC-F reporting of frequency offset
For a CSI-ReportConfig with higher layer parameter reportQuantity set to 'cjtc-F', the frequency offset value, , for CSI-RS resource set , , is indicated by


where the mapping from  to  is given by

and the values of  and  are configured by the higher layer parameters valueOfAFO and valueOfMFO, respectively. The reference frequency in relation to ppm is the frequency of Point A.
< Unchanged parts are omitted >


	Support/fine: vivo, 

Not support:

FL assessment: It is unclear if this TP is necessary/essential. The FO is defined with respect to the reference TRP (signaled as a part of CJTC-F report). 





Proposal 3.B

	Impacted spec(s): TS38.214


	Reason for change: In current TS 38.214, if the UE is configured with a CSI-ReportConfig that contains a list of sub-configurations, provided by csi-ReportSubConfigToAddModList, the report quantities that UE does not expect to be configured introduced are specified. In Rel-19, some new report quantities are introduced. Specifically, the following new report quantities are introduced in Rel-19 for CJT calibration: 'cjtc-Dd', 'cjtc-F', 'cjtc-Dd-F' or 'cjtc-P'. Since there is no agreement that the report quantities of CJT calibration can be configured when the UE is configured with NES, the report quantities that UE does not expect to be configured for NES should cover the new report quantities introduced for CJT calibration in Rel-19.


	Summary of the change: Include the report quantities introduced for CJT calibration in Rel-19 to the list that UE does not expect to be configured when UE is configured with sub-configurations in clause 5.2.1.4.2 in TS 38.214.


	Consequences if not approved: Report quantities 'cjtc-Dd', 'cjtc-F', 'cjtc-Dd-F' or 'cjtc-P' and sub-configurations can be configured simultaneously. When it happens, UE does not know which information should be reported to gNB. Then UE’s reporting behavior would be unclear for gNB.


	

5.2.1.4.2	 	Report quantity configurations
<Unrelated parts are omitted>
[bookmark: _Hlk136536674][bookmark: _Hlk136342384]If the UE is configured with a CSI-ReportConfig that contains a list of sub-configurations, provided by csi-ReportSubConfigToAddModList:
<Unrelated parts are omitted>
-	The UE does not expect the higher layer parameter reportQuantity to be set to 'cri-RSRP', 'cri-SINR', 'cri-SINR- Index', 'cri-RSRP-Index', 'none', 'ssb-Index-RSRP', 'ssb-Index-SINR', 'ssb-Index-RSRP- Index', 'ssb-Index-SINR- Index', or 'tdcp', 'cjtc-Dd', 'cjtc-F', 'cjtc-Dd-F' or 'cjtc-P'.
<Unrelated parts are omitted>


	Support/fine: CATT, 

Not support:

FL assessment: This TP is correct and needed. 





Proposal 3.C

	Impacted spec(s): TS38.214


	Reason for change: In current TS 38.214, if the UE is configured with a CSI-ReportConfig with the higher layer parameter reportQuantity set to 'cjtc-P', the granularity of phase offset report is given by the higher layer parameter subbandSize. However, the higher layer parameter subbandSize is used to configure the subband size of PMI report. The granularity of phase offset report should be given by the higher layer parameter subbandSizeCJTC in current TS 38.331, which is a different parameter from the subband size of PMI report.


	Summary of the change: Change the parameter subbandSize in clause 5.2.1.4, 5.2.1.4.2 and 5.2.4.2.11 in TS 38.214 into subbandSizeCJTC to align with parameter in TS 38.331.


	Consequences if not approved: Incorrect subband size of phase offset report is configured. UE cannot identify whether the phase offset should be reported in the form of wideband or subband.


	

[bookmark: _Toc11352112][bookmark: _Toc20318002][bookmark: _Toc27299900][bookmark: _Toc29673167][bookmark: _Toc29673308][bookmark: _Toc29674301][bookmark: _Toc36645531][bookmark: _Toc45810576][bookmark: _Toc208949195][bookmark: _Toc208951156]5.2.1.4	Reporting configurations
<Unrelated parts are omitted>
-	reportQuantity is set to 'cjtc-P' and subbandSize subbandSizeCJTC is set to 'wideband', or
<Unrelated parts are omitted>
5.2.1.4.2	 	Report quantity configurations
<Unrelated parts are omitted>
If the UE is configured with a CSI-ReportConfig with the higher layer parameter reportQuantity set to 'cjtc-P',
-	the UE selects and reports a reference CSI-RS resource, nref, from the  configured CSI-RS resources for channel measurement.
-	If the UE is configured with the higher layer parameter subbandSizesubbandSizeCJTC set to 'wideband', the UE reports the value of the phase offset, , associated with each configured CSI-RS resource , , and for the entire configured reporting band, relative to the reference CSI-RS resource, nref, as described in Clause 5.2.1.4.11. For the reference CSI-RS resource, nref, the value of  is assumed zero and it is not reported,
-	otherwise, the UE is configured with subband size  given by the higher layer parameter subbandSize subbandSizeCJTC. The UE reports the values of the phase offset, , with  for the  sub-bands indicated by the higher layer parameter numberOfSubbandsPO out of all sub-bands in the configured reporting band, and associated with each configured CSI-RS resource, , , relative to the reference CSI-RS resource, nref. The first subband size is given by  and the last subband size given by  if  and if . The values of  are obtained as described in Clause 5.2.1.4.11. For the reference CSI-RS resource, nref, the values of  are assumed zero and not reported.
<Unrelated parts are omitted>
5.2.1.4.11	CJTC-P reporting of phase offset
For a CSI-ReportConfig with higher layer parameter reportQuantity set to 'cjtc-P', if subbandSize subbandSizeCJTC is set to 'wideband', the phase offset value, , for CSI-RS resource , , is indicated by
<Unrelated parts are omitted>


	Support/fine: CATT, 

Not support:

FL assessment: This TP seems needed since sub-band size for CJTC-P report is different from that for the regular CSI. This is a typo in 38.214 which would lead to misconfiguration.





Table 3 Companies’ inputs: issue 3
	Company
	Input

	Mod V0
	Please share your inputs on the above TPs
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