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1	Introduction
This thread will discuss the draft CR to 38.214 for NR MIMO CSI.
[bookmark: _Ref54348033]First checkpoint for this discussion: June 6th, UTC 12.00!
2	Discussion – first round
The comments in this section are based on version 0 of the draft CR available in the Post RAN1#113 discussion.
	Company
	Comments
	Editor reply/Notes

	OPPO
	[bookmark: _Toc11352110][bookmark: _Toc20318000][bookmark: _Toc27299898][bookmark: _Toc29673165][bookmark: _Toc29673306][bookmark: _Toc29674299][bookmark: _Toc36645529][bookmark: _Toc45810574][bookmark: _Toc130409774]Issue1：
According to the conclusion below, joint use of P and AP TRS resource sets is not supported. In that case, aperiodic TRS would not be used for TDCP measurement. 
Conclusion in RAN1#113:
For the Rel-18 TRS-based TDCP reporting, for TDCP measurement and calculation, there is no consensus on supporting the following: joint use of P and AP-TRS resource sets for TDCP measurement and calculation is supported at least for Y=1 as a UE-optional feature
The description corresponds to AP TRS for TDCP can be deleted:

5.2.1.2	Resource settings
For TDCP measurement, one aperiodic or periodic CSI Resource Setting is configured, and the Resource Setting is for channel measurement on CSI-RS for tracking.
[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
For  aperiodic CSI, a UE configured with a CSI-ReportConfig with the higher layer parameter reportQuantity set to 'tdcp' is expected to be configured with one CSI Resource Setting (given by higher layer parameter resourcesForChannelMeasurement). The CSI Resource Setting can be configured with trs-Info and they may be periodic, with K_TRS≥1 CSI-RS Resource Sets or aperiodic, with a single CSI-RS Resource Set. For  a periodic CSI-ResourceConfig, the UE can assume that all K_TRS CSI-RS Resource Sets share the same QCL-TypeA/C and, if applicable, TypeD. The UE expects that all the CSI-RS resources in the CSI-RS Resource Set(s) are configured with the  same bandwidth and subcarrier locations.
Issue2：
In 5.2.1.6 (CSI processing criteria), the same X is applied to CPU calculation of TDCP and CJT. It is proposed to use different letter (e.g. X1, X2) since separate UE capabilities are reported for the two features. 

Issue 3: 
Some editorial corrections for Doppler CSI:
1) 5.2.1.4.2
The reported PMI indicates predicted precoder matrices associated with  consecutive slot intervals, each with duration of  slots, where the value of  is configured by N4
2) 5.2.2.2.8
The phase coefficient indicator , for , is given by



3) 5.2.3
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).
	Issue1: In my understanding the conclusion does not exclude the configuration of a single aperiodic TRS for measurement









Issue2: The notation X has been used before to denote a value that depends on UE capability or NW configuration, when there is no risk of ambiguity. For example, X is also used for the NCJT CPU capability, for the count of active resources in Sec. 5.2.1.6, for the slot separation between resources in Sec. 5.2.2.3.1




OK


OK, but the typo is in Sec. 5.2.2.2.10



OK 

	CATT
	According to the following agreement in RAN1#112bis-e meeting, the codebook parameter configurations for L, are not correct when paramCombination-Doppler-r18 is equal to 2.
Agreement
For the Type-II codebook refinement for high/medium velocities based on Rel-16 eType-II regular codebook, in addition to the already agreed six Parameter Combinations, the following three Parameter Combinations are supported:
	
	
	

	
	
	
	

	2
	1/8
	1/16
	¼

	2 (*)
	¼ 
	1/8
	½ 

	4 (*)
	¼ 
	1/8 
	¼ 



Proposed change:
Table 5.2.2.2.10-1: Codebook parameter configurations for   and 
	paramCombination-Doppler-r18
	
	
	

	
	
	
	
	

	1
	2
	1/8 
	1/16 
	¼ 

	2
	24
	¼ 
	1/8 
	¼ 

	3
	2
	¼ 
	1/8
	½ 



	OK

	Qualcomm
	Comment 1
According to the note of the following agreement, for TDCP configured with KTRS>1 CSI-RS resource sets, we do not need all KTRS sets to be configured as TRS – otherwise it is “imposing new  requirements” on UE’s tracking behavior, by introducing multiple sets as QCL-TypeA/D source of PDxCH
Agreement (RAN1#112bis-e)
For the Rel-18 TRS-based TDCP reporting, for TDCP measurement and calculation, confirm the following working assumption as an agreement with the following change
· KTRS ≥1 TRS resource set(s) can be configured in the CSI reporting setting when ReportQuantity is ‘tdcp’ 
· Note: the TRS resource set(s) configured for TDCP report do not impact or impose any new requirements on the UE behavior when processing TRS used as QCL type A/D source for reception of PDxCH.
· No further spec enhancement on TRS is supported 
· [All the TRS resources in the configured resource set(s) share the same RE locations]
· FFS: Whether to add further restrictions on the TRS resource set(s) on, e.g. QCL relationship, power control, [RE location], slot offset between TRS resource set(s), relation with resource set used for legacy usage  

Therefore, we propose change: 
	5.2.1.2	Resource settings
…
…, , except for periodic CSI Resource Settings, when the UE is configured with TDCP reporting, for which the number of CSI-RS Resource Sets in the CSI Resource Setting for channel measurement is  and all one of  the CSI-RS Resource Sets are is configured with the higher layer parameter trs-Info….
…



Comment 2
According to the following agreement of RAN1#113, for CQI calculation, PDSCH EPRE is treated as a summation of all N TRPs, not per-TRP contributed
Agreement (RAN1#113)
For the Rel-18 Type-II codebook refinement for CJT mTRP, on PDSCH EPRE assumption for CQI calculation, the UE can assume that the PDSCH EPRE follows a commonly configured powerControlOffset value for all the N selected CSI-RS resources
· Note: For CSI calculation, the combined precoder across N selected (out of the configured NTRP) CSI-RS resources is normalized for each layer and the transmitted PDSCH across N selected (out of the configured NTRP) CSI-RS resources will be used in CSI calculation (up to the editor)
· Note: This doesn’t restrict how NW configures powerControlOffset for each CSI-RS resource in general. It pertains to UE assumption on CQI calculation for the CSI-RS resources used in the same CSI reporting setting for Rel-18 Type-II CJT 

Therefore, we propose change: 
	-	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 transmitted on the  antenna ports of CSI-RS resource  would have the same ratio of EPRE to CSI-RS EPRE for all , equal to the powerControlOffset of the respective CSI-RS resource (UE expects a same value of powerControlOffset configured for all CSI-RS resources ).




Besides, 
A minor comment 3
For new subclause title of 5.2.2.5.1 (and .1a / .1b): 
UE assumptions for CQI calculation (for NCJT/CJT)
It is a common sense that the assumptions listed are not only related to deriving CQI, but also PMI/RI. For example, EPRE assumption would determine the calculated SINR of each layer and thus also determines RI.
Therefore, we propose subclause title change: 
	5.2.2.5.1	UE assumptions for CQI/PMI/RI calculation 
5.2.2.5.1a	UE assumptions for CQI/PMI/RI calculation for NCJT  
[bookmark: _Hlk136794145]5.2.2.5.1b	UE assumptions for CQI/PMI/RI  calculation for CJT 



	There seem to be conflicting interpretations, although the WID is clear that TDCP measurement is done on TRS:
“-	UE reporting of time-domain channel properties measured via CSI-RS for tracking”




















There are conflicting preferences on the choice of wording (see Ericsson’s comment)

































OK

	NEC
	1. Table 5.2.2.2.8-3 and Table 5.2.2.2.9-3, we think it’s better to reflect the description “only the following linkages are supported (marked ‘x’)” in agreements.
Proposed change
· The UE only expects to be configured with  combination of paramCombination-CJT-L-r18 and paramCombination-CJT-r18 marked with ‘x’ in Table 5.2.2.2.8-3 
· The UE only expects to be configured with  combination of paramCombination-CJT-PS-alpha-r18 and paramCombination-CJT-PS-r18 marked with ‘x’ in Table 5.2.2.2.9-3.
2. Typo in codebook formula of 5.2.2.2.9 ( should be )
Proposed change

	OK






OK

	Ericsson
	Comment 1:  Regarding Comment 1 from Qualcomm, we don’t agree with the proposed change from Qualcomm.  Note that according to the agreement all the KTRS >= 1 sets are TRS resource set(s).  The change proposed by Qualcomm implies that only one of the   resource sets is a TRS resource set while the other  resource sets are CSI-RS resource sets without higher layer parameter trs-Info.  This is clearly not aligned with the agreement quoted by Qualcomm in their Comment 1.
Comment 2: Regarding Comment 2 from Qualcomm, we don’t agree with the proposed change from Qualcomm.  Note that the agreement in RAN1#113 states that “the UE can assume that the PDSCH EPRE follows a commonly configured powerControlOffset value for all the N selected CSI-RS resources”.  There is not agreement to treat PDSCH EPRE as a summation of all N TRPs.  Also, note that we shouldn’t add the part ‘(UE expects a same value of powerControlOffset configured for all CSI-RS j=1, …., N)’ which is not inline with the agreement.  We think the text proposed by the Editor captures the agreement more accurately and don’t see the need for the changes proposed by Qualcomm.


Comment 3: In the following, we mention Di = 10 slots is restricted to SCS  .  It may be a good idea to clarify that the other delay values are applicable to all SCSs. Suggest the following change:
If the UE is configured with a CSI-ReportConfig with the higher layer parameter reportQuantity set to 'tdcp'
-	the value of  is configured by higher layer parameter Y, and  delay values, , are configured by higher layer parameter D, such that the UE is expected to report the amplitude of TDCP measurement, as defined in Clause 5.1 of [7, TS 38.215], for each of the configured delays. Values of  can be configured subject to UE capability. The configurable delay values are , , where the value  is restricted to subcarrier spacing configuration  while values other than are applicable to subcarrier spacing configurations   and where the values  can be configured subject to UE capability, with .
-	For , if the higher layer parameter phase is configured, the UE is expected to report the amplitude and phase of TDCP measurement for each of the configured delays, if supported by UE capability.

	See reply to QC’s comment



See reply to QC’s comment








OK

	Samsung
	Comments are provided in the order of section number.
Comment 1.
· Section 5.2.1.1
· Suggest to add ‘TDCP’ in the first/second paragraphs:
… and the CSI-related quantities to be reported by the UE such as the layer indicator (LI), L1-RSRP, L1-SINR, CRI, and SSBRI (SSB Resource Indicator), CapabilityIndex, and TDCP.

… The higher layer parameter reportQuantity indicates the CSI-related, L1-RSRP-related, L1-SINR-related or CapabilityIndex-related or TDCP-related quantities to report.

Comment 2.
· Section 5.2.1.4.2
· 8 is missing in the following paragraph:

A UE configured with a CSI-ReportConfig with the higher layer parameter N4 and reportQuantity set to 'cri-RI-PMI-CQI' is expected to support UE-side CSI prediction. The reported PMI indicates predicted precoder matrices associated with  consecutive slot intervals, each with duration of  slots, where the value of  is configured by N4.

·  is supported for both N4=1 and >1. Suggest to add it in the following paragraph:

For , the UE is expected to report a predicted PMI for slot interval , where the initial slot  is configured by the slot offset . A UE can be configured with  if the higher layer parameter codebookType is set to 'typeII-Doppler-r18', or 'typeII-Doppler-PortSelection-r18'.

Comment 3.
· Section 5.2.2.2.8
· On the sentence “the values of ,   and ,  are the same for all  CSI-RS resources and configured with the higher layer parameter n1-n2-codebookSubsetRestriction-CJT-r18”, this may need to be modified/revised based on RAN2 decision. 
Note that n1-n2 can be separated out from n1-n2-codebookSubsetRestriction-CJT-r18, since n1-n2 is common for all CSI-RS resources. RAN1 left this upto RAN2.

· Since ({1/2,1/2,1/2,1/2},1/2) for ({}, ) is supported only when , we suggest to add the following highlighted one:

- The UE is not expected to be configured with paramCombination-CJT-L-r18 equal to
-	2, 3, 5, 6, 7, 9, 10, 11, 12, 14, 15 or 16 when ,
-	3 when 
-	3 when higher layer parameter typeII-CJT-RI-Restriction-r18 is configured with  for any .
-	3 when .
-	The UE is not expected to be configured with paramCombination-CJT-r18 equal to
-	7 when .

· Suggest typo correction in the following sentence:

The  vectors, , , corresponding to the -th selected CSI-RS resource, ….


· Suggest to add comma in the following sentence:



· Suggest typo correction in the following sentence:

…where the value of  is configured by higher layer parameter numberOfO3. 

· Since  is included in  described in Table 5.2.2.2.8-4, suggest to add as follows: 

 If codebookMode is set to 'mode2’, the offset indicator, , is not reported, and  for are set to zeros.

· Since we agreed the following:
“RI=1: A -bit indicator for the strongest coefficient index 
SCI for RI>1:
Per-layer SCI defined across N CSI-RS resources, where  is a –bit () indicator. The location (index) of the strongest LC coefficient for layer  before index remapping is  , , and  is not reported”
we suggest to add as follows:

The strongest coefficient of layer  is identified by ,

which is obtained as follows
	 
for .
 
· Suggest to add missing ones as follows:

The  amplitude coefficients, , for which , , are reported.
 
The  phase coefficients, , for which , , are reported.

Comment 4.
· Section 5.2.2.2.9
· Suggest typo correction as follows:

If , the UE is expected to select one of the  configured combinations of  and report the index of the selected combination, where the index value 0 corresponds to the first configured combination and the index value  corresponds to the -th configured combination. If , a single combination of  is configured and the selection is not reported. 

· Suggest typo correction as follows:

 ports are selected from the  ports of the -th selected CSI-RS resource, for , based on  vectors, , , which are indicated by ,

· Suggest typo correction as follows:

where the value of  is configured by higher layer parameter numberOfO3-PS.

·  Since  is included in  described in Table 5.2.2.2.9-4, suggest to add as follows: 

 If codebookMode is set to 'mode2’, the offset indicator, , is not reported, and  for are set to zeros.

· Suggest to add mission ones as follows:

The  amplitude coefficients, , for which , , are reported.
 
The  phase coefficients, , for which , , are reported.

Comment 5.
· Section 5.2.2.2.10
· Suggest typo correction as follows:



·  Since we agreed the following:
“RI=1: A -bit indicator for the strongest coefficient index 
SCI for RI>1:
Per-layer SCI defined across Q DD basis vectors, where  is a –bit () indicator. The location (index) of the strongest LC coefficient for layer  before index remapping is  ,   indicates  and  is not reported”
we suggest to add as follows:

The strongest coefficient of layer  is identified by , which is obtained as follows

 
for .

Comment 6.
·  Section 5.2.3
· Suggest to add missing ones as follows:

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 higher layer parameter  (see Clause 5.2.2.2.10) and Further Enhanced Type II Port Selection for predicted PMI (see Clause 5.2.2.2.11), 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 higher layer parameter  or Further Enhanced Type II Port Selection for predicted PMI. Part 1 and 2 are separately encoded. 

· Suggest to modify as follows:

For Enhanced Type II for predicted PMI with higher layer parameter  (see Clause 5.2.2.2.10) and Further Enhanced Type II Port Selection for predicted PMI (see Clause 5.2.2.2.11), Part 1 contains RI (if reported), the CQI (if the higher layer parameter TDCQI is set to '1-1' or '1-2') or the first CQI (if the higher layer parameter TDCQI is set to '2') 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 second CQI (if the higher layer parameter TDCQI is set to '2') and the PMI of the Enhanced Type II for predicted PMI or Further Enhanced Type II Port Selection for predicted PMI. Part 1 and 2 are separately encoded.
· 


	OK







OK


It seems this case is excluded by the conclusion below because there is no need for CSI prediction
Conclusion (RAN1#110bis-e)
no consensus in supporting any specification enhancement for the following assumptions:
· Legacy UE procedure for CSI measurement/calculation (equivalent to the combination of l = (n – nCSI,ref ) and WCSI=1)


The RRC parameter name can be removed, waiting for RAN2 decision

















This does not seem necessary because param. comb. 7 can only be configured with  according to the linkage table



OK










OK (the RRC parameter name valueOfO3 may be more in line with previous naming convention, like valueOfN, as the RRC parameter sets the value of  rather than the number of  values)

OK



OK the mapping of  to  was missing, now this is added and the description looks complete (the SCI index spans across the  CSI-RS resources).
The suggested formula for  does not seem correct (the bitmap bits have 4 indices and  in the sum spans across the  CSI-RS resources), please check
















OK












OK









OK






OK (same comment as for numberOfO3 regarding the naming of this RRC parameter)


OK





OK








OK











The current description seems complete (the SCI index spans across the Q DD basis vectors).
The formula for  does not seem correct, please check (for example, if  and  for , the formula returns an incorrect value of 1)






















OK

	vivo
	Comment 1:
Sub-clause 5.2.1.4.2
For the following new paragraph:
A UE configured with a CSI-ReportConfig with the higher layer parameter N4 and reportQuantity set to 'cri-RI-PMI-CQI' is expected to support UE-side CSI prediction. The reported PMI indicates predicted precoder matrices associated with  consecutive slot intervals, each with duration of  slots, where the value of  is configured by N4.
The first sentence is not clear to us. In our understanding, whether UE supports UE-side prediction is up to UE capability. Further, we have a RRC parameter codebook type set “typeII-Doppler-R18” or “typeII-Doppler-PortSelection-R18” to enable this feature as usual. Hence we suggest to revise the first sentence as follows.
If the UE is configured with a CSI-ReportConfig with the higher layer parameter codebookType set to 'typeII-Doppler-r18' or 'typeII-Doppler-PortSelection-r18', and reportQuantity set to 'cri-RI-PMI-CQI', is expected to support UE-side CSI prediction. The the reported PMI indicates predicted precoder matrices associated with  consecutive slot intervals, each with duration of  slots, where the value of  is configured by N4.
Similarly, we suggest the following change for 5.2.1.4.1
A UE configured with a CSI-ReportConfig with the higher layer parameter N4 codebookType set to 'typeII-Doppler-r18' or 'typeII-Doppler-PortSelection-r18' and reportQuantity set to 'cri-RI-PMI-CQI', is expected to be configured with 𝐾∈{4,8,12} aperiodic CSI-RS resources or with a single periodic or semi-persistent CSI-RS resource in the resource set for channel measurement.

Comment 2: 
We suggest to make the following revision on Sub-clause 5.2.1.4.2 due to the support of K=12 for Type II Doppler.
If the UE is configured with a CSI-ReportConfig with the higher layer parameter reportQuantity set to 'cri-RI-PMI-CQI', ' cri-RI-i1', 'cri-RI-i1-CQI', 'cri-RI-CQI' or 'cri-RI-LI-PMI-CQI', then the UE is not expected to be configured with more than 8 CSI-RS resources in a CSI-RS resource set contained within a resource setting that is linked to the CSI-ReportConfig, except when UE is configured with a CSI-ReportConfig with the higher layer parameter codebookType set to 'typeII-Doppler-r18' or 'typeII-Doppler-PortSelection-r18', reportQuantity set to 'cri-RI-PMI-CQI' and 𝐾=12 aperiodic CSI-RS resources are configured.

Comment 3: 
For CQI calculation in Section 5.2.2.5.1b, we have both CQI calculation assumptions for Type II CJT and Type II Doppler. Hence it is not correct to name the sub-clause as “UE assumptions for CQI calculation for CJT”. We suggest to revise the title of the sub-clause as
 5.2.2.5.1b	UE assumptions for CQI calculation for CJT and predicted CSI

Comment 4:
In Sub-clause 5.2.3, suggest the following changes. N4>1 is not supported for FeType II PS based Doppler CSI.
- For Enhanced Type II CSI feedback (see Clause 5.2.2.2.5), and Further Enhanced Type II Port Selection CSI feedback (see Clause 5.2.2.2.7), Enhanced Type II for predicted PMI with N4=1 (see Clause 5.2.2.2.10) and Further Enhanced Type II Port Selection for predicted PMI (see Clause 5.2.2.2.11), Part 1 contains RI (if reported), CQI, and an indication of the overall total number of reported non-zero amplitude coefficients across layers. The fields of Part 1 – RI (if reported), CQI, and the indication of the overalltotal number of reported non-zero amplitude coefficients across layers – are separately encoded. Part 2 contains the PMI of the Enhanced Type II, or Further Enhanced Type II Port Selection CSI, Enhanced Type II for predicted PMI with N4=1 or Further Enhanced Type II Port Selection for predicted PMI. Part 1 and 2 are separately encoded.
-…
- For Enhanced Type II for predicted PMI with N4>1 (see Clause 5.2.2.2.10) and Further Enhanced Type II Port Selection for predicted PMI (see Clause 5.2.2.2.11), Part 1 contains RI (if reported), the CQI (if the higher layer parameter TDCQI is set to '1-1' or '1-2') or the first CQI (if the higher layer parameter TDCQI is set to '2') 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 second CQI (if the higher layer parameter TDCQI is set to '2') and the PMI of the Enhanced Type II for predicted PMI or Further Enhanced Type II Port Selection for predicted PMI. Part 1 and 2 are separately encoded.

Comment 5: 
On CJT UCI part 2 grouping in sub-clause 5.2.3, the following correction is needed (replace L with Ltot).
- For Enhanced Type II for CJT reports, for a given CSI report 𝑛, ….
- …
- Group 1 includes indices 𝑖1,5 (if reported), 𝑖1,6,𝑙 (if reported), the 𝜐2𝐿𝑀𝜐−⌊𝐾𝑁𝑍/2⌋ highest priority elements of 𝑖1,7,𝑙, 𝑖2,3,𝑙, …

On FeType II CJT UCI part 2 grouping in sub-clause 5.2.3, the following correction is needed (replace K1 with total K1).
- For Further Enhanced Type II Port Selection for CJT reports, for a given CSI report 𝑛, …
- … 
- Group 1 includes the 𝜐𝐾1𝑀−⌊𝐾𝑁𝑍/2⌋ highest priority elements of 𝑖1,7,𝑙 (if reported), 𝑖2,3,𝑙,…

On predicted PMI part 2 grouping in sub-clause 5.2.3, the following correction is needed (add Q).
- For Enhanced Type II for predicted PMI configured with 𝑁4>1, for a given CSI report 𝑛, …
- …
- Group 1 includes indices 𝑖1,5 (if reported), 𝑖1,6,𝑙 (if reported), the 𝜐2𝐿Q𝑀𝜐−⌊𝐾𝑁𝑍/2⌋ highest priority elements of 𝑖1,7,𝑙, 𝑖2,3,𝑙, …

	






“Subject to UE capability” is now added to the sentence and “expected” is changed to “assumed”.
Regarding the RRC parameters identifying predicting CSI, it seems  is sufficient in the general CSI reporting setting framework. In the codebook description part, the specific codebook-related RRC parameters are added to the general framework






OK








OK, CQI assumption for predicted CSI was misplaced





OK


















OK

	Qualcomm
	@Ericsson
Thanks for the interaction. I think we had already exchanged our views multiple times, thus here only some short additional explanations.
Re comment 1
In our understanding, we have agreed that the other  sets are not used for legacy tracking (as hinted by the note quoted)
In our view, an easy way to explicitly tell UE this info, can simply be no config of trs-Info, for these  sets. (Since they are not used for tracking, this config info only gives confusion)
One issue that all  sets defined as TRS is, all sets need to have 4 (or at least 2) symbols. But for cross-set TDCP with longer delay(lag), it may not always need as large as 4 symbol pairs – the SNR it needed anyway can’t be higher than what required for intra-set delay (4 symbols or 1 slot) with higher correlation. For intra-set delay measured with e.g. 4-resource TRS#1, only 2 symbol pairs are used for TDCP calculation for intra-set delay – why 4 symbol pairs for cross-set delay with lower correlation?
This is unnecessary overhead, a lose-lose for both network and UE side.
Even if SNR is the motivation, 4-resource configurable for a set would be enough.
Re comment 2
In our view, according to current description, this is giving restriction on a per-TRP  power/amplitude restriction, since PDSCH power has already taken into account “W(i)” (PMI) as in the equation
There is never a “virtual” PDSCH without precoding for CQI calculation
	

	Huawei, Hisilicon
	For section 5.2.2.2.8:
· Proposed change:
	The amplitude and phase coefficient indicators are reported as follows:
-	
-	The  amplitude coefficients, , for which ,  are reported. 
-	The  phase coefficients, , for which ,  are reported.



· For table 5.2.2.2.8-1, following the agreement, the Ln combinations are configured regarding the N_TRP, we suggest a table as below which is exactly following the current agreement, and can also save RRC signalling.
	
	paramCombination-CJT-L-r18
	

	1
	1
	{2}

	
	2
	{4}

	
	3
	{6}

	2
	1
	{2,2}

	
	2
	{2,4}

	
	3
	{4,2}

	
	4
	{4,4}

	3
	1
	{2,2,2}

	
	2
	{2,2,4}

	
	3
	{2,4,2}

	
	4
	{4,2,2}

	
	5
	{4,4,4}

	4
	1
	{2,2,2,2}

	
	2
	{2,2,2,4}

	
	3
	{2,2,4,4}

	
	4
	{4,4,4,4}



For section 5.2.2.2.9:
· Some proposed change:
	-	If , the UE is expected to select one of the  configured combinations of  and report the index of the selected combination, where the index value 0 corresponds to the first configured combination and the index value  corresponds to the -th configured combination. If , a single combination of  is configured and the selection is not reported.

The amplitude and phase coefficient indicators are reported as follows:
-	
-	The  amplitude coefficients, , for which ,  are reported. 
-	The  phase coefficients, , for which ,  are reported. 




· The parameter N is changed to avoid conflict with N selected TRP, however, this will be different with other port selection codebooks.  
	-	The value of  is configured with the higher-layer parameter valueOfN-CJT-r18, when .



For section 5.2.2.5.1b:
· The assumptions does not including the configurations where N_TRP=1. We suggest to replace  with .
	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




For section 5.2.3:
· Proposed change:
	-	For Enhanced Type II for CJT reports, …
-	Group 0 includes indices  (if reported),  (if reported) and  ().
-	Group 1 includes indices  (if reported),  (if reported), the  highest priority elements of ,  , the  highest priority elements of , the  highest priority elements of  () and  (if reported).
-	For Further Enhanced Type II Port Selection for CJT reports, for a given CSI report , each reported element of  and , indexed by , ,  and , is associated with a priority value , for , ,  and ,  and where  is defined in Clause 5.2.2.2.8. 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  (if reported),  () and  (if reported).
-	Group 1 includes the  highest priority elements of  (if reported), , the  highest priority elements of , the   highest priority elements of  () and  (if reported).




	OK







OK














OK















Any suggestion on how to resolve the conflict?



OK, although for  these assumptions boil down to the legacy assumptions for CQI calculation for single-TRP, so these new assumptions are not needed





OK 




3	Discussion – second round
The comments in this section are based on version 1 of the draft CR available in the Post RAN1#113 discussion.
[bookmark: _Hlk137030994]Answers will be provided on best-effort basis, please consider the deadline for this discussion is FRI June 9th!
	Company
	Comments
	Editor reply/Notes

	ZTE
	Comment#1 
In current spec, the QCL state information is per-resource configured. Hence, we have the following suggestion:
Proposed change (Section 5.2.1.4.1):
	For aperiodic CSI, a UE configured with a CSI-ReportConfig with the higher layer parameter reportQuantity set to 'tdcp' is expected to be configured with one CSI Resource Setting (given by higher layer parameter resourcesForChannelMeasurement). The CSI Resource Setting can be configured with trs-Info and they may be periodic, with  CSI-RS Resource Sets or aperiodic, with a single CSI-RS Resource Set. For a periodic CSI-ResourceConfig, the UE can assume that all the CSI-RS resources in  CSI-RS Resource Sets share the same QCL-TypeA/C and, if applicable, TypeD. The UE expects that all the CSI-RS resources in the CSI-RS Resource Set(s) are configured with the same bandwidth and subcarrier locations.



Comment#2
In Section 5.2.1.4.1, we have a clarification of mapping mapping from  to , but, in order to make the amplitude quantization alphabet of TDCP more straightforward, we suggest to update Table 5.2.1.4.5-1 from “Mapping of elements of :  to TDCP amplitudes: ” to “Mapping of elements of :  to TDCP amplitudes: ”. Besides, if changing the order of 0~15 of k in the table, the quantization value normally increases as the indicator k increases. 
Based on above, we recommend to use the following update:
Proposed change (Section 5.2.1.4.1):
-------------------------------
For a CSI-ReportConfig with higher layer parameter reportQuantity set to ‘tdcp’ and higher layer parameters  and , the reported TDCP amplitude(s) corresponding to the  configured delays are indicated by


and the corresponding amplitude values are obtained from: , for , where the mapping from  to  is given in Table 5.2.1.4.5-1.
[bookmark: _Ref21611118]Table 5.2.1.4.5-1: Mapping of elements of :  to TDCP amplitudes: 
		
	

	
	

	150
	1-

	141
	1-

	132
	1-

	123
	1-



		
	

	
	

	114
	1-

	105
	1-

	96
	1-

	87
	1-



		
	

	
	

	78
	1-

	69
	1-

	510
	1-

	411
	1-



		
	

	
	

	312
	1-

	213
	1-

	114
	1-

	015
	1-






------------------------------------
Besides, for AP-TRS for TDCP, we tend to agree with the Editor that AP-TRS has not be precluded based on current agreement/conclusion. 

Comment#3
For both CJT/Doppler-CSI, we also agree to have only one NZP-CSI-RS for interference measurement, besides for NZP-IMR. It seems that the corresponding description for NZP-CSI-RS for interference measurement is missing. 
Proposed change (Section 5.2.1.4.1)
	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. If interference measurement is performed on NZP-CSI-RS, only one NZP-CSI-RS resource is configured in the corresponding CSI-RS resource set for interference measurement.
A UE configured with a CSI-ReportConfig with the higher layer parameter N4 and reportQuantity set to 'cri-RI-PMI-CQI', is expected to be configured with  aperiodic CSI-RS resources or with a single periodic or semi-persistent CSI-RS resource in the resource set for channel measurement. For an aperiodic CSI-RS resource set for channel measurement, the  CSI-RS resources are triggered by the same triggering instance and the separation between two consecutive CSI-RS resources is  slots, which is configured by higher layer parameter in the NZP-CSI-RS-ResourceSet. The UE shall assume that the antenna port with the same port index of the  aperiodic CSI-RS resources is the same. If interference measurement is performed on CSI-IM, only one resource is configured in the corresponding csi-IM-ResourceSet. If interference measurement is performed on NZP-CSI-RS, only one NZP-CSI-RS resource is configured in the corresponding CSI-RS resource set for interference measurement.



Comment#4
For CPU occupation, the clarification of ‘per resource’ is not needed, and then, for Doppler CSI, it may be relevant to N4 (rather than the number of resources in a CMR resource set) as well for P-CSI-RS. 
Then, per the following agreement, we may have different Y for P/SP-CSI-RS and AP-CSI-RS, we prefer to have different subscript.
Agreement (RAN1#113)
For the Rel-18 Type-II codebook refinement for high/medium velocities, regarding the CPU occupation: OCPU = Y.N4 [+4] when P/SP-CSI-RS is configured for CMR, or  OCPU = Y.K  when AP-CSI-RS is configured for CMR
· Y≥1 is defined based on UE capabilities and determined by the UE, and can be different between P/SP-CSI-RS and AP-CSI-RS. 
· The legacy specification on CPU pools is fully reused
· When N4=1, OCPU =4
· OCPU ≥ 4 when P/SP-CSI-RS is configured for CMR

Proposed change (Section 5.2.1.4.1)
	A UE is not expected to be configured with an aperiodic CSI trigger state containing more than  Reporting Settings. Processing of a CSI report occupies a number of CPUs for a number of symbols as follows:
-	for a CSI report with CSI-ReportConfig with higher layer parameter reportQuantity set to 'none' and CSI-RS-ResourceSet with higher layer parameter trs-Info configured
-	 for a CSI report with CSI-ReportConfig with higher layer parameter reportQuantity set to 'cri-RSRP', 'ssb-Index-RSRP', 'cri-SINR', 'ssb-Index-SINR', 'cri-RSRP- Index', 'ssb-Index-RSRP- Index', 'cri-SINR- Index', 'ssb-Index-SINR- Index ' or 'none' (and CSI-RS-ResourceSet with higher layer parameter trs-Info not configured)
-	, for a CSI report with CSI-ReportConfig with higher layer parameter reportQuantity set to 'tdcp' and with number of delays  configured by higher layer parameter Y, where the value of  is reported by UE capability. 
-	for a CSI report with CSI-ReportConfig with higher layer parameter reportQuantity set to 'cri-RI-PMI-CQI', 'cri-RI-i1', 'cri-RI-i1-CQI', 'cri-RI-CQI', or 'cri-RI-LI-PMI-CQI', 
-	if max{ µPDCCH, µCSI-RS, µUL} ≤ 3, and if a CSI report is aperiodically triggered without transmitting a PUSCH with either transport block or HARQ-ACK or both when L = 0 CPUs are occupied, where the CSI corresponds to a single CSI with wideband frequency-granularity and to at most 4 CSI-RS ports in a single resource without CRI report and where codebookType is set to 'typeI-SinglePanel' or where reportQuantity is set to 'cri-RI-CQI', ,
-	if a CSI-ReportConfig is configured with codebookType set to 'typeI-SinglePanel' and the corresponding CSI-RS Resource Set for channel measurement is configured with two Resource Groups and  Resource Pairs, , where  is the number of CPUs occupied by a pair of CMRs subject to mTRP-CSI-numCPU-r17 and  is defined in clause 5.2.1.4.2,
-	if a CSI-ReportConfig is configured 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  resources, , where  is the number of CPUs occupied per CSI-RS resource reported by UE capability indication, 
-	if a CSI-ReportConfig is configured with the higher layer parameter reportQuantity set to 'cri-RI-PMI-CQI' and with codebookType set to 'typeII-Doppler-r18' or 'typeII-Doppler-PortSelection-r18',
-	if the corresponding CSI-RS Resource Set for channel measurement is aperiodic and configured with  CSI-RS resources, , where  is the number of CPUs occupied per CSI-RS resource reported by UE capability indication,
-	if the corresponding CSI-RS Resource Set for channel measurement is periodic or semi-persistent and configured with a single CSI-RS resource,  for  and , for , where the value of  is configured by the higher layer parameter N4, and  is reported by UE capability indication,




Comment#5 (CJT-CSI)
Regarding , we tend to agree to provide  for  in mode-2 in order to have a unified formula for different mode. If so, we may need to specify that for the first CSI-RS resource,  for . Then, we may have the corresponding update for the formula.
Agreement (RAN1#112bis-e)
for mode-1, support the use of per-CSI-RS-resource FD basis selection offset (relative to a reference CSI-RS resource) for independent FD basis selection across N CSI-RS resources, i.e. (example formulation)  where: 
·  is commonly selected across N CSI-RS resources
·  is the layer-common FD basis selection offset for CSI-RS resource n relative to a layer-common reference CSI-RS resource  with  
· Therefore, (N – 1) FD basis selection offset values  are reported
· Basic feature: 
· Optional feature: 


Proposed change (Section 5.2.1.4.1)
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, for which . 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


If codebookMode is set to 'mode2’, the offset indicator, , is not reported and  for .
…

----------
Then, we may have the same update for Section 5.2.2.2.9	Further  enhanced Type II port selection codebook for CJT.
	OK











I’m not sure that this editorial change helps with the clarity of the table, which seems consistent, in its current form, with other logarithmic tables we used in the past.























The proposed sentence already appears two paragraphs down in the same section because the same restriction applies to all reports except L1-RSRP. However, a correction there seems needed as you suggested, marked in red below:
“Except for L1-SINR, if interference measurement is performed on NZP CSI-RS, a UE does not expect to be configured with more than one NZP CSI-RS resource in the associated resource set within the resource setting for interference channel measurement.”


















OK






























I tend to agree with Samsung’s comment that there is no need to add the first offset to the PMI formula because this is always set to 0, so the corresponding factor is always 1

	Samsung
	Comment 1.
· Section 5.2.1.4.2
· The conclusion applies only to W_CSI=1, i.e.,  when . For  case (which is not legacy),  should be included.

[110bis-e] Conclusion: On the usage of CSI reporting and measurement for the Rel-18 Type-II codebook refinement for high/medium velocities, there is no consensus in supporting any specification enhancement for the following assumptions:
·  Legacy UE procedure for CSI measurement/calculation (equivalent to the combination of l = (n – nCSI,ref ) and WCSI=1)

Therefore, suggest to revise as follows:

For , the UE is expected to report a predicted PMI for slot interval , where the initial slot  is configured by the slot offset  where  is configured only when .
. A UE can be configured with  if the higher layer parameter codebookType is set to 'typeII-Doppler-r18', or 'typeII-Doppler-PortSelection-r18'.

Comment 2: 5.2.2.2.8, following up to our previous comment:
	[112bis-e] Conclusion: On the Type-II codebook refinement for CJT mTRP, the lists of UCI parameters (along with the description of each parameter) are given in Table 1C, 1D, and 1E.
· Note: The manner in which the UCI parameters are captured is up to the spec editors
Table 1C
“RI=1: A -bit indicator for the strongest coefficient index 

Table 1E
SCI for RI>1:
Per-layer SCI defined across N CSI-RS resources, where  is a –bit () indicator. The location (index) of the strongest LC coefficient for layer  before index remapping is  , , and  is not reported”




· The green text from agreement clearly states that the description of each parameter has to be according to the agreed tables. Hence, the SCI description needs to be according to legacy (which is as in section 5.2.2.2.5).
· The current text applies only to RI>1 (Table 1E). 

The strongest coefficient of layer  is identified by ,

· The text (similar to legacy) for rank 1 case (Per Table 1C) has not been captured. We therefore suggest to revise as follows.

	 

where  and  maps to  via .
Comment 3: 5.2.2.2.10, similar comment for Type II Doppler codebook
· Suggest to revise as
· 
where  and  maps to  via .

Comment 4: on the ZTE’s comment suggesting to add  with  , we don’t think it is necessary since the resultant value is equal to 1, which is already being reflected in the current precoder matrix of . Instead, we suggest to change as follows: 
…and  for .
	OK, the proposed change is added












OK, the proposed change is added






















OK, the proposed change is added





OK, the index  should start from 2
















	vivo
	We would like to thank editor for taking our comments into account.
We have one more correction which is missing in round 1 update.
Comment 6:
Sub-clause 5.2.1.4.2, X CQIs for predicted CSI with N4>1
For subband CQI, UE also needs to report two independent WB CQIs if X=2. Hence we suggest the following change.

- The UE is configured by higher layer parameter TDCQI to report 𝑋∈{1,2} CQIs for each subband in the CSI reporting band and 𝑋 CQIs for the entire CSI reporting band, if cqi-FormatIndicator is set to 'subbandCQI', or 𝑋∈{1,2} CQIs for the entire CSI reporting band, if cqi-FormatIndicator is set to 'widebandCQI'. For 𝑋=2, each of the two CQIs is calculated independently, as described in Clause 5.2.2.1, and reported in the same CSI report.

 
	
Sorry for missing this comment in the first round.
In the initial wording the same language was used as in Sec. 5.2.1 where a subband CQI is described as follows: “When subband CQI reporting is configured, one CQI for each codeword is reported for each subband in the CSI reporting band”.
To clarify and better capture the agreement, the wording is now modified following your suggestion.

	Editor
	Uploaded version 02 of the CR considering the above comments where applicable!
	

	
	
	



