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This document is created to collect company views on the proposals in [1] and [2].
Problem description
0. Issue 1: The rank used for part 2 CSI report omission
This issue was discussed in RAN1 #107-e, but no conclusion reached in the end (corresponding summary can be found in [3]). In the Subclause 9.2.5 of TS38.213 (highlighted in yellow in Appendix A), rank1 is specified to determine the number of PRB for a PUCCH resource or a number of Part 2 CSI reports. The Subclause 9.2.5.2 (highlighted in green in Appendix B) also defines that the number of Part 2 CSI reports UE transmitting on a PUCCH is derived based on the max code rate of the PUCCH, which is given by high layer parameter maxCodeRate in TS 38.331. When the payload size of Part 2 CSI reports is beyond the size determined based on the max code rate, a set of Part 2 reports would be omitted until the max code rate requirement is satisfied. However, it is not clear which rank is applied for the CSI omission, rank1 or the actual rank? On the other hand, when the payload size of Part 2 CSI reports is smaller than the size determined based on the max code rate, a procedure to determine the minimum number of PRBs of the PUCCH is also specified in clause 9.2.5.2 (highlighted in cyan in Appendix B). However, which rank is used to calculate this min PRB number is not crystal clear as well.
For the two questions listed above, if the actual rank is used, UE would decide the number of part 2 CSI reports and minimum number of PRBs for a PUCCH resource based on the actual payload size of each part 2 CSI report. When the actual payload size of a Part 2 report is larger than the size derived assuming rank 1, the max code rate of the PUCCH can be guaranteed. Whereas, when the actual size of a Part 2 CSI report is smaller than that derived according to rank 1, the min number of PRB will be less than the PRB number derived assuming rank1. Hence, from the gNB side, it does not know what the actual rank is and does not know the number of PRB transmitted by UE in the end.
0. Issue 2: Granularity of part 2 CSI report omission
Based on the description of subclause 9.2.5.2 in TS 38.213 (highlighted in green in Appendix B), when part 2 CSI report omission on a PUCCH is performed, the part 2 report is dropped according to respective priority value(s), where the priority value is defined in subclause 5.2.5 of TS 38.214 (copied in Appendix D) on a CSI report.
However, the subclause 5.2.4 of TS 38.214 (highlighted in red in Appendix C) specifies that part 2 CSI report is dropped according to the priority order shown in Table 5.2.3-1 (copied in Appendix E), where one priority could correspond to either part 2 wideband CSI or part 2 subband CSI of even/odd subbands for CSI report. For example, the priority 1 corresponds to the part 2 subband CSI of even subbands for CSI report 1, and Priority 2 corresponds to the part 2 subband CSI of odd subbands for CSI report 1. If part 2 CSI omission is applied, the priority 1, i.e. the even subbands for CSI report 1 is omitted first then to omit the odd subbands of CSI report 1. So the part 2 CSI report is omitted per the subband level specified in TS 38.214.
Therefore, there is misalignment on the part 2 CSI report omission level (per report or per subband of a report) between TS 38.213 and TS 38.214.
1st round Discussion
Companies’ view
1. Issue 1: The rank used for part 2 CSI report omission
Q1-1: Which rank in your understanding is applied for part 2 CSI omission and minimum number of PRB determination for PUCCH, actual rank or rank 1, and why?
	Company
	Which rank?
	Comment

	Nokia/NSB
	Rank 1
	When multiplexing Type I Part 2 CSI(s) on long PUCCH the size of the resource in number of PRBs needs to be known by the gNB before decoding Part 1, hence the rank 1 assumption is made on the size of Part 2 to avoid blind decoding.

	Huawei, HiSilicon
	Rank 1
	Based on the description of Clause 9.2.5 in TS 38.213, also mentioned by moderator, the rank1 is used to determine the number of part 2 CSI report. And we also see the potential problem that actual rank is used, which gNB might not know the actual rank and need to blind decoding. So we think rank1 shall be applied for both part 2 CSI omission and minimum number of PRB determination for PUCCH.

	Apple
	Rank 1
	Our understanding is that 

Rank 1 should be assumed during PUCCH resource set/resource selection and the #PRB determination. This is to avoid ambiguity between the gNB and the UE.

However, in the last step after the PUCCH resource and #PRB is selected, at the time UE reports the CSI OTA, it should use actual rank and perform the CSI omission if needed

	CATT
	Rank 1
	As commented in RAN1#107-e, rank 1 is used for part 2 CSI omission and minimum number of PRB determination for PUCCH.

	QC
	Rank 1
	Rank 1 is used for PUCCH resource and # PRB selection. Rank 1 is also used for part 2 CSI omission, per current specification (highlighted part). 

“If a UE would multiplex CSI reports that include Part 2 CSI reports in a PUCCH resource, the UE determines the PUCCH resource and a number of PRBs for the PUCCH resource or a number of Part 2 CSI reports assuming that each of the CSI reports indicates rank 1.”


	OPPO
	Rank1
	Majority companies had common understanding on this issue in RAN1#107 meeting, according to 9.2.5 of 38.213.

	Samsung
	Rank 1 for PUCCH size determination
	We share the same view as Apple, i.e., Rank 1 assumption is employed only in the determination of the size of PUCCH resource and the actual rank is employed for CSI omission. We would like to bring back the related agreements to justify this understanding. 

To be honest, we do not see any reason why rank 1 assumption should still be employed for CSI omission while the UE knows the actual CSI at the point of multiplexing it on PUCCH and as employing this assumption for CSI omission doesn’t seem to assist the gNB for blind detection in anyway. 


Agreement:
       When AN/SR and SP-CSI PUCCH resources have the same starting symbol, multiplexing AN/SR and SP-CSI on a PUCCH resource. The reference payload for CSI part 2 is based on assuming by rank 1.
Agreements:
       In the pseudo code in 38.213 Section 9.2.5 to decide PUCCH resource set and PUCCH resource(s) in UCI multiplexing procedure, UE assumes rank 1 for CSI-part2.



	Ericsson
	Rank 1
	We share the same view as other companies.
In Rel-15 discussion, what was important was to not have ambiguity on the size of PUCCH resource w.r.t number of PRBs. Therefore, for size alignment of the PUCCH resource, we agreed to assume Rank 1. That doesn’t impact the content of CSI report to be transmitted.


	NTT DOCOMO
	Rank 1
	Based on text captured in Appendix A.

	ZTE
	Rank 1 for PUCCH resource and the number of PRB
	Since the network cannot know the actual rank before decoding the PUCCH, rank 1 should be assumed at least for PUCCH resource determination and the number of the PRB for PUCCH resource determination so that the UE and the network have the same understanding. For CSI omission, the actual rank is used as shown in Appendix B.

	LG Electronics
	Rank 1
	We have same understanding with other companies. 

	Huawei, HiSilicon2
	
	@Apple, Samsung, ZTE

If the payload size of each part 2 CSI report determined based on rank1 is larger than the size determined according to actual rank, how to determine the minimum number of PRBs of PUCCH? If gNB determines the min PRB number based on rank1, but UE determines min PRB number based on the actual rank. These two numbers may be different, and how gNB decodes the PUCCH? 

	vivo
	Rank1
	Our interpretation of the specification is that the overhead calculation in 9.2.5.2 is also based on the assumption of rank1 based on the agreement achieved in Rel-15.
Agreements:
· In the pseudo code in 38.213 Section 9.2.5 to decide PUCCH resource set and PUCCH resource(s) in UCI multiplexing procedure, UE assumes rank 1 for CSI-part2.


	Intel
	Rank 1
	It is clearly defined in the spec. Rank 1 is used for both part 2 CSI omission and minimum number of PRB determination for PUCCH to avoid the mis-alignment between gNB and UE side. 


Q1-2: If rank 1 in Q1-1 is applied, whether it is allowed to transmit CSI reports including part 2 on a PUCCH with actual code rate larger than the maximum given by maxCodeRate?
	Company
	Yes/No
	Comment

	Nokia/NSB
	No
	In our understanding, once a UE determines the PUCCH resource set and resource for transmission in a slot, it assumes rank 1 for all CSI reports to determine the following:
1. If all reports (Part 1 and Part 2) fit in the resource, it determines the minimum number of PRBs needed to carry the payload at maxCodeRate
1. If not all Part 2’s can fit in the resource, it determines the number of Part 2 reports that can fit based on their priority level. The remaining Part 2’s are dropped
1. If no Part 2 can fit, it determines the number of Part 1’s that can fit, based on their priority level. The remaining reports are dropped

Then, when the UE encodes the CSI reports in the UCI with actual reported ranks, if the payload is larger than the resource determined above (because some of the actual ranks are larger than 1), it applies the omission rules by omitting priority reporting levels of Part 2 until the maxCodeRate is satisfied, according to Table 5.2.3-1 of 38.214.


	Huawei, HiSilicon
	Yes
	In our understanding, it is not a typical case that the payload size of part 2 CSI report determined assuming rank1 is not the largest. However, if rank1 is used in Q1-1, it is still possible the actual code rate is larger than the max given by maxCodeRate.

For example, if the max payload size of a PUCCH determined based on max code rate is 55bits, assume part 1 size of each report is 10bits, part 2 size of each report based on rank1 is 15bits and 20bits based on actual rank (i.e. actual part 2 report size is larger than the size assuming rank1). If the number of part 2 CSI report is determined according to rank 1, the PUCCH can carry two part 2 CSI reports at most (50bits for both Part 1 and Part 2). However, when the UE transmit the same number (i.e. 2) of part 2 CSI report, but with the actual payload size of each part 2 report. So the total size of CSI report (Part1+Part2) is 60bits which is larger than 55bits. The actual code rate can be larger than the max.

	Apple
	No
	Our understanding is similar as Nokia. In other words, in the example Huawei gives, UE will perform the final CSI omission since 60bits is larger than the maximum code rate.

	CATT
	Yes
	Based on the current spec, it is clear that the number of part 2 CSI reports is determined assuming rank 1 as highlighted in yellow in Appendix A.

For the following additional CSI omission handling commented by Nokia, we appreciate if supporting companies can indicate where it is specified in the specifications.
	Then, when the UE encodes the CSI reports in the UCI with actual reported ranks, if the payload is larger than the resource determined above (because some of the actual ranks are larger than 1), it applies the omission rules by omitting priority reporting levels of Part 2 until the maxCodeRate is satisfied, according to Table 5.2.3-1 of 38.214.




	QC
	YES
	

	OPPO
	Yes
	We share similar view as CATT. We understand that using actual rank seems more reasonable technically to avoid high coding rate. But the description in Appendix A is what we have currently in spec. It may lead to NBC issue if we modified it.

	Samsung
	Yes
	In our understanding, the maxCodeRate does not get violated for the cases wherein the UE performs CSI omission according to the actual rank. However, in 107-e companies has pointed out the cases it may get violated when UE does not perform CSI omission.  

	Ericsson
	
	The size of box is determined based on assuming Rank1 for CSI part 1 and  maxCoderate.
Then we try to see in that box, how many CSI report part 1 fits, and then we try to squeeze in the actual CSI report part 2. To determine how much we can fit, we use still QPSK and r. At least following below, would give us a result that we don’t exceed the max code rate. Isn’t it?


  -	if for  Part 2 CSI report priority value(s), it is

 and 

, 










the UE selects the first  Part 2 CSI reports, according to respective priority value(s) [6, TS 38.214], for transmission together with the HARQ-ACK, SR and  Part 1 CSI reports , where  is the number of Part 1 CSI report bits for the  CSI report and  is the number of Part 2 CSI report bits for the  CSI report priority value,  is a number of CRC bits corresponding to , and  is a number of CRC bits corresponding to  



	NTT DOCOMO
	Yes
	

	ZTE
	No
	We think the actual code rate cannot be larger than the configured maximum code rate. This is ensured by the CSI omission as shown in Appendix B and C.

	LG Electronics
	No
	Our understanding is aligned with Nokia, Apple and Ericsson. 

	Huawei, HiSilcon2
	
	@Nokia, Apple, Ericson
The point is the number of part 2 CSI report is determined assuming rank1, noted N_rank1. When the actual payload size of each part 2 CSI report based on actual rank is larger than the size assuming rank1, if same N_rank1 part 2 reports are transmitted, the actual code rate would be larger than the max code rate. If the max code rate has the to be satisfied, the actual part 2 CSI report number noted N_actual will be smaller than N_rank1, which violates the spec in Appendix A.  

	Nokia/NSB2
	
	@Huawei
We don’t think it violates the spec. N_actual is determined in two steps: in the first step (described in 213) entire Part 2 reports are dropped based on rank 1 assumption, which gives N_rank1; in the second step (described in 214), portions of Part 2 are omitted based on actual rank, which gives N_actual.
On the other hand, exceeding max code rate and not applying the omission rules on PUCCH clearly violates Clause 5.2.5 of 214

	Intel
	Yes
	


1. Issue 2: Granularity of part 2 CSI report omission
Q2-1: Do you agree there is a misalignment between TS 38.213 and TS 38.214 on the level of part 2 CSI report omission? If not, why? 
	Company
	Agree or not?
	Comment

	Nokia/NSB
	No
	The rank 1 assumption in 213 is used to calculate the number of PRBs in the PUCCH resource and the Part 2 reports that cannot fit in the resource.
The omission rules on 214 are applied with the actual reported rank and further remove portions of Part 2 until maxCodeRate is met

	Huawei, HiSilicon
	
	At least currently, how to apply these two parts of spec is not very clear. Some clarification is needed.

	Apple
	
	Some clarification can be helpful

	CATT
	
	Our understanding is that CSI omission is per CSI report basis and we are open to hear other companies’ views.

	QC
	No
	Our view is that 213 only say omit CSI part 2 according to priority defined in 214. Then 214 defined details for CSI part 2 dropping according to Section 5.2.4. 

	OPPO
	No
	We think the specification is clear and no clarification is needed.
The priority rules in 5.2.5 of 38.214 define the dropping rules/priority for part 2 CSI reports, and 5.2.4/Table 5.2.3-1 describe the CSI omission among/within part 2 CSI report based on the CSI report priority in 5.2.5. There is no collision between two parts. Once the coding rate is larger than maxCodeRate, UE may drop some of the CSI reports with lowest priority according to Table 5.2.3-1, and may further drop part of part 2 CSIs within a CSI report according to the table until the coding rate meets the requirement. 

	Samsung
	
	We are open for clarification but do not see a misalignment in the spec.

	Ericsson
	No
	Same reasons as above.


	NTT DOCOMO
	
	Although our understanding is the same with QC, maybe some clarification is better.

	ZTE
	No
	We don’t see a misalignment and we are open to hear the other companies’ view.

	LG Electronics
	No
	We have same understanding with QC.

	Huawei, HiSilicon2
	
	@QC,
213 says the CSI report is omitted base on priority values which specified in 5.2.5 of 214, not 5.2.4. In subclause 5.2.5, the priority values is defined per CSI report. That is why we think some clarification is needed.
	CSI reports are associated with a priority value  where




	vivo
	There is space to improve clarify.
	Some clarification can be helpful

	Nokia/NSB2
	
	@Huawei
Full Part 2 reports are dropped in 213 based on their priority value, specified in 5.2.5 of 214.
Partial Part 2 reports are omitted in 214 based on the priority reporting levels, specified in Table 5.2.3-1
The role of these two priorities is clearly different

	Intel
	No
	We share the same understanding as Nokia/NSB. However, we are open to discuss further clarification, if needed. 

	QC2
	
	@Huawei, HiSilicon

Regarding your comment “213 says the CSI report is omitted base on priority values which specified in 5.2.5 of 214, not 5.2.4. In subclause 5.2.5, the priority values is defined per CSI report. That is why we think some clarification is needed.” – Can you please show me the spec text that supports the highlighted part? Maybe I overlooked, but I did not find text in 213 say follow priorities in Section 5.2.5 of 214 to do CSI part 2 omission. What I can find is “UE selects the first  Part 2 CSI reports, according to respective priority value(s) [6, TS 38.214]”, which only has a reference to 38.214 whole spec…



Q2-2: In your understanding, the part 2 CSI report is dropped based on which option?
· Option 1: Part 2 CSI report is omitted per report following subclause 9.2.5.2 in TS 38.213.
· Option 2: Part 2 CSI report is omitted per subband of CSI report following subclause 5.2.4 of TS 38.214.
	Company
	Which option?
	Comment

	Nokia/NSB
	both
	Some Part 2 reports are dropped entirely if they don’t fit the resource under the rank 1 assumption. Of the remaining Part 2 reports, odd/even subbands and wideband Part 2 are omitted according to Table 5.2.3-1 of 38.214.

	Huawei, HiSilicon
	Option 1
	Option 1 is slightly preferred. Part 1 CSI omission also has the similar design, a unified CSI omission principle can be applied.
We actually have some difficulties to understand Nokia’s point. If UE has already drop the part 2 CSI based on option1 (i.e. subclause 9.2.5.2 in TS 38.213) and satisfy the max code rate requirement, why it needs to omit CSI part 2 again following option 2 (subclause 5.2.4 of TS 38.214)?

	Apple
	Both
	

	CATT
	Option 1
	Our understanding is Option 1.

	QC
	Option 2
	Our understanding is option 2. 

We think the formulation of option 1 is misleading. TS 38.213 subclause does not say the omission is per report. TS 38.213 subclause 9.2.5.2 just say selecting # of reports based on priorities defined in 214. UE should check 214 to do CSI dropping. 

214 section 5.2.4 is very clear. 
· CSI part 1 on PUCCH dropping is per report, based on “For CSI reports transmitted on a PUCCH, if all CSI reports consist of one part, the UE may omit a portion of CSI reports. Omission of CSI is according to the priority order determined from the Prii,CSI(y,k,c,s) value as defined in Subclause 5.2.5”, because the priority order defined in subclause 5.2.5 is per report. 
· CSI part 2 on PUCCH dropping is per subband, based on “If any of the CSI reports consist of two parts, the UE may omit a portion of Part 2 CSI. Omission of Part 2 CSI is according to the priority order shown in Table 5.2.3-1. Part 2 CSI is omitted beginning with the lowest priority level until the Part 2 CSI code rate is less or equal to the one configured by higher layer parameter maxCodeRate”,  because the priority defined in Table 5.2.3-1 is per subband. 

	OPPO
	Both
	There is no collision between the two parts.

	Samsung
	Both
	As per our understanding, TS 38.213-9.2.5.2 defines the multiplexing rules and the number of CSI reports to be carried by PUCCH resources based on the maximum UCI payload. TS 38.214- 5.2.4. gives the omission details including granularity and priority. Therefore, in a way, both are involved on Part 2 CSI dropping. 

	Ericsson
	Both
	We have same view as Samsung.

	ZTE
	Both
	We think TS38.213 defines how to determine the number of CSI reports to that the maximum coderate can be met. In 38.214, the details on CSI omission is defined, including even or odd subband CSI omission.

	LG Electornics
	Both
	Same view with Samsung.

	vivo
	Option2
	We have similar view as QC.

	Nokia/NSB
	
	@Huawei, “If UE has already drop the part 2 CSI based on option1 (i.e. subclause 9.2.5.2 in TS 38.213) and satisfy the max code rate requirement, why it needs to omit CSI part 2 again following option 2 (subclause 5.2.4 of TS 38.214)?”

Because the initial drop (in 213) was done with rank 1 assumption, so when mapping the reports to UCI with actual ranks, the code rate may exceed the max. Hence the need for partial Part 2 omission (in 214) applied to actual ranks

	Intel
	Both
	Same view as Nokia/NSB. Regarding question from Huawei, HiSilicon, the 2nd omission is needed since number of bits for rank > 1 CSI is larger comparing to rank = 1 CSI and rank = 1 is assumed for the 1st omission.



Q2-3: Whether spec changes are needed to capture the outcome of Q2-2? If yes, suggested changes are welcome. 
	Company
	Yes/No
	Comment

	Nokia/NSB
	No
	A conclusion should be enough to capture the RAN1 understanding

	Huawei, HiSilicon
	All depends
	Depends on the output of discussion on Q2-2. 

	Apple
	
	We feel the yellow highlighted part in Appendix A is ambiguous, especially “a number of part CSI reports”

	CATT
	
	For now, we do not see the need for spec change.

	QC
	No
	Spec seems clear in our understanding. 

	OPPO
	No
	We think the spec is clear on this issue.

	Samsung
	No.
	We do not see a need for spec change. Conclusion should be enough to clarify possible ambiguity.

	Ericsson
	
	Spec change is not needed. Considering the efforts spent and reviewing the discussion, it is helpful to have a conclusion to ensure all are the same page.
Having said that, we are not completely against to make clarifications in the spec, if companies have issue to map the “conclusions” to the specification.
Better to be safe than sorry 

	NTT DOCOMO
	
	If companies’ understanding is not aligned, conclusion or spec change would be necessary.

	ZTE
	No
	We don’t think spec changes are needed.

	LG Electornics
	No
	We also think spec change is not needed. 

	vivo
	Yes
	To make it clear, we propose following update for TS 38.213.

Proposed TP:

If a UE has HARQ-ACK, SR and sub-band CSI reports to transmit and the UE determines a PUCCH resource with PUCCH format 3 or PUCCH format 4, where 
-	the UE determines the PUCCH resource using the PUCCH resource indicator field [5, TS 38.212] in a last DCI format 1_0 or DCI format 1_1, from DCI formats 1_0 or DCI formats 1_1 that have a value of a PDSCH-to-HARQ_feedback timing indicator field indicating a same slot for the PUCCH transmission, from a PUCCH resource set provided to the UE for HARQ-ACK transmission, and 

-	the UE determines the PUCCH resource set as described in Clause 9.2.1 and Clause 9.2.3 for  UCI bits
and




-	if [image: ], the UE transmits the HARQ-ACK, SR and the  CSI report bits by selecting the minimum number  of PRBs from the  PRBs satisfying  as described in Clauses 9.2.3 and 9.2.5.1
-	else, 

-	if for  Part 2 CSI report priority value(s), it is

 and 

, 










the UE selects the first  Part 2 CSI reports levels, according to respective priority value(s) [6, TS 38.214], for transmission together with the HARQ-ACK, SR and  Part 1 CSI reports , where  is the number of Part 1 CSI report bits for the  CSI report and  is the number of Part 2 CSI report bits for the  CSI report priority value,  is a number of CRC bits corresponding to , and  is a number of CRC bits corresponding to  









-	else, the UE drops all Part 2 CSI reports levels and selects  Part 1 CSI report(s), from the  CSI reports in ascending priority value [6, TS 38.214], for transmission together with the HARQ-ACK and SR information bits where the value of  satisfies  and , where is a number of CRC bits corresponding to  UCI bits, and  is a number of CRC bits corresponding to  UCI bits.


	Intel
	
	We are open to discuss spec change with clarification, if needed.


[bookmark: _Ref129681832]Summary of 1st round discussion
1. Issue 1: The rank used for part 2 CSI report omission
On Issue 1, companies’ views are summarized as below.

Rank used for the minimum number of PRB:
· Rank1: Nokia/NSB, HW/HiSi, Apple, CATT, QC, OPPO, SS, Ericsson, DCM, ZTE, LGE. Vivo, Intel  -- (13 companies)
· Actual rank: -- (0 company)
Rank used for part 2 CSI report omission:
· Rank1: HW/HiSi, CATT, QC, OPPO, DCM, LGE, Vivo, Intel -- (8 companies)
· Actual rank: Nokia/NSB, Apple, SS, Ericsson, ZTE -- (5 companies)
Reason for using rank 1:
· Based on the spec in Appendix A and agreement.
	Agreements:
· In the pseudo code in 38.213 Section 9.2.5 to decide PUCCH resource set and PUCCH resource(s) in UCI multiplexing procedure, UE assumes rank 1 for CSI-part2.



· Rel-15/16 has already implemented, modified will lead to NBC issue.
Reason for using actual rank:
· gNB could know the actual CSI at the point of multiplexing it on PUCCH, assuming rank 1 for CSI omission does not help to gNB to avoid blind detection.
· Based on the agreements.
	Agreement:
· When AN/SR and SP-CSI PUCCH resources have the same starting symbol, multiplexing AN/SR and SP-CSI on a PUCCH resource. The reference payload for CSI part 2 is based on assuming by rank 1.
Agreements:
· In the pseudo code in 38.213 Section 9.2.5 to decide PUCCH resource set and PUCCH resource(s) in UCI multiplexing procedure, UE assumes rank 1 for CSI-part2.


Whether the actual code rate of a PUCCH transmission can be larger than the max given by maxCodeRate?
· Yes: HW/HiSi, CATT, QC, OPPO, SS, DCM, Intel (7 companies)
· No: Nokia/NSB, Apple, ZTE, LGE (4 companies)
Reason for Y:
· The number of part 2 CSI report is determined assuming rank1, if payload size of each part 2 report is larger than the size determined by rank1, the actual code rate can be larger than the max.
· May get violated when UE does not perform CSI omission
Reason for N:
· Ensure by CSI omission
· The PUCCH resource size is determined based on assuming Rank1 for CSI part 1 and maxCoderate.
1. Issue 2: Granularity of part 2 CSI report omission
On Issue 1, companies’ views are summarized as below.
The part 2 CSI report is dropped based on which option?
Option 1: HW/HiSi, CATT -- (2 companies)
Option 2: QC, Vivo -- (2 companies)
Both Options: Nokia/NSB, Apple, OPPO, SS, Ericsson, ZTE, LGE -- (7 companies)
The granularity of part 2 CSI omission:
Per CSI report basis: HW/HiSi, CATT -- (2 companies)
Per subband of CSI report basis: Nokia/NSB, QC, SS, Ericsson, ZTE, LGE, Vivo -- (7 companies)
2nd Round Discussion
Companies’ view
1. Issue 1: The rank used for part 2 CSI report omission

Based on the summary of companies’ views in section 3.2.1, all companies provided feedback think the minimum number of PRB for a PUCCH resource is determined assuming rank1. However, the companies’ views on which rank is used for part 2 CSI omission is relatively divergent. The proponent of using rank1 think based on the spec cited in Appendix A, the rank1 is clearly captured for determining a number of Part 2 CSI reports. If the spec is modified, it will lead to NBC issue. The major reason why using actual rank provided by companies is once the number of PRB for a PUCCH resource is determined, part 1 CSI report can be decoded and assuming rank1 for part 2 CSI omission does not help gNB to avoid blind detection.
In moderator’s understanding, I can understand the point using actual rank in technically. Part 1 CSI and part 2 CSI report are encoded separately. If the number of PRB for the PUCCH resource is aligned between UE and gNB assuming rank1. gNB can achieve the actual rank through decoding part 1 CSI report. However, just as companies commented, the current spec clearly says the number of part 2 CSI report determined assuming rank1. From moderator’s view, I think current spec should be respected especially this already implemented by Rel-15/Rel-16 UE. So I suggest to go with the majority views (8 companies vs. 5 companies) and propose rank1 as common understanding. 
As the question that whether the actual code rate can be larger than the max, majority (7 companies vs. 4 companies) think it can be allowed. For moderator’s understanding, this is not a typical case which rank1 is not the one results in largest payload size of CSI report. And also, one company also mentions even actual rank is used, UE can also select not to perform CSI omission. So I think we do not have to have a definite conclusion on this part.
Therefore, please further check whether following proposed conclusion is acceptable. It is also welcome to have any suggested modification on the proposed conclusion.
Proposed conclusion:
· Rank1 is applied to the Part 2 CSI omission on PUCCH specified in subclause 9.2.5.2 of TS 38.213 and subclause 5.2.4 of TS 38.214.
	Company
	Agree or not?
	Comment

	Apple
	No
	We do not understand the design logic here and we do not understand the reason at all

We assume this is the part 2 CSI omission after PUCCH resource and #PRB is selected and A/N and SR multiplexing is done, etc. 

Why UE would perform part 2 CSI omission based on rank 1 instead of the actual rank. 
· What kind of ambiguity it is try to resolve between the gNB and UE?
· How can this ensure maxCodeRate? If maxCodeRate is meaningless since NR UE supports more than 1 layer and, in NR band, UE is mandated to support 4 layers, why we even need maxCodeRate. What is the point of performing the final step of part 2 CSI omission based on rank 1? 

If this is the final step part 2 CSI omission, we suggest to stop discussion here since it can be up to UE implementation, gNB does not need to know whether UE assumes rank 1 or rank 2 since PUCCH resource, #PRB, AN/SR multiplexing are based on rank 1. If some UE would prefer to implement based on rank 1, they can do it. If some UE would prefer to implement based on rank 2, they can do it. 

This is just like in the real deployment, some UE can choose to always report rank 1 and suffer performance loss. But you cannot force this decision to the other UE who prefers to have better performance. Unless there is ambiguity issue we need to resolve between gNB and UE, we should stop the discussion here. 

	Nokia/NSB
	No
	We think it would be helpful to use different names for the two procedures in 213 and 214 because they are different.  In 213 the term omission is never used; in fact, the procedure is for the “selection of the Part 2 CSI for transmission”. The Part 2 that are not selected are dropped entirely. The procedure in 214 is the proper “Part 2 CSI omission” and it is different from that of 213 because portions of the Part 2 CSI previously selected for transmission may be omitted.

As pointed out by Apple, we also don’t understand how both the selection (213) and omission (214) can be done with rank 1 assumption. No omission would be needed in this case because with rank 1 assumption, the selected Part 2 would fit in the resource.

Besides, it’s common understanding that Part 2 CSI omission (214) is done without CSI recalculation, i.e., when the CSI is mapped to UCI, portions are omitted from the payload without having to recalculate the CSI. If rank 1 assumption was used in the omission process, a recalculation may be needed because the CSI was calculated with the actual rank, which may not be one.

Revised proposed conclusion:
· Rank1 is applied to the Part 2 CSI omission selection for transmission on PUCCH specified in subclause 9.2.5.2 of TS 38.213. Actual rank is applied to Part 2 CSI omission specified inand subclause 5.2.4 of TS 38.214.


	ZTE
	
	If rank 1 is used for the CSI omission, we wonder why CSI omission defined in TS38.213 can occur. The PUCCH resource set and resource is selected based on the UCI payload. If rank 1 is used all the time, then the selected PUCCH resource should be able to accommodate the UCI with assumption of rank 1. 
If it jumps to the first if branch (i.e., the minimum number of PRB determination), is rank 1 is used for CSI omission defined in TS38.214? or CSI omission defined in TS38.214 will not be performed in this case?

	OPPO
	Yes
	We understand the concerns from companies who think actual rank should be applied for CSI omission. However, the issue is how can the CSI report work if UE and gNB cannot have common understanding on which rank is used for CSI omission. If the rank is up to UE implementation as apple proposed, gNB cannot know the number of part 2 CSI report after CSI omission as well as the actual coding rate of PUCCH at UE side. gNB may need to blindly detect the PUCCH based on both assumptions simultaneously. If companies are fine with it, we can also accept. 
Our preference is either rank1 or actual rank as the assumption and then there can be consistent understanding at UE and gNB side. 

	CATT
	Yes
	We fully agree the moderator’s view that the current specification is clear that rank 1 is applied for part 2 CSI omission.
We are discussing Rel-15 maintenance not designing/optimizing Rel-15 NR now. There is no point to debate the technical benefit. For those companies who have a different understanding on the current specification, please provide the spec texts which show the other understanding.

	Samsung
	No
	As multiple companies mentioned above, it is not technically sound to perform Part 2 CSI omission with rank 1 assumption. 

Seconding Apple’s comment, this issue can be left to UE’s implementation as it won’t result in misunderstanding between UE and gNB. From gNB’s perspective, whether UE employed rank 1 assumption or the actual rank for CSI omission, there is no ambiguity on the size of Part 2 CSI. In both implementations, therefore, there would not be a misalignment between the UE and gNB. However, taking rank 1 assumption may seriously degrade performance as the maxCodeRate could be significantly violated, e.g., if the actual rank is above 4.

@ CATT, We tried to justify our understanding based on the corresponding agreements as mentioned in the 1st round. 

	QC
	Yes
	We support the proposal based on exact same reason as CATT. 

	Huawei, HiSilicon
	Yes
	The proposed conclusion is our interpretation on the spec.

As whether it can be leave UE implementation on which rank is used for part 2 CSI omission, we prefer to have a unified understanding between gNB and UE. If it totally up to UE to choose, gNB may not understand correctly how many CSI part 2 reports are transmitted and the exact coding rate as well. However, it can be understood that Rel-15 and Rel-16 implementation cannot be changed in such a late stage, we can accept it is up to UE if no consensus can be made.

	Ericsson
	No
	We share same view as Nokia, Samsung and Apple.
In addition to the comments mentioned, procedures in 213 should be considered for determination of number of PRBs used for PUCCH. It was extensively discussed in Rel-15 that when CSI part 2 is present, the gNB would not know the size of CSI part 2, until it decodes CSI part 1. Therefore, there was a chicken egg problem, causing ambiguity. The decision that time was for the purpose of size of PUCCH resource, we assume rank 1. Then the procedures are followed to determine the number of PRBs. 
As Nokia mentioned, one that is done, it means for the PUCCH resource size for actual CSI report is determined. Then, the procedures in 214 can be applied to fill in the resource with the actual report (and rand) and perform omission if needed.




1. Issue 2: Granularity of part 2 CSI report omission
According to companies understanding in section 3.2.2, majority think both 213 and 214 should be used for CSI part 2 omission. Based on explanation from Samsung, and also share by a few companies, the TS 38.213-9.2.5.2 describes the general rules for UCI multiplexing on PUCCH and determination on the number of CSI report. The omission details including granularity and priority is captured in TS 38.214- 5.2.4. On the granularity of CSI part 2 omission, two companies think it should be based on CSI report level, which aligned with CSI part 1 omission procedure. However, more companies think UE should drop based on subband level following TS 38.214- 5.2.4. On whether spec changes are needed, most companies respond “No”, but a few companies think clarification is helpful. 

From moderator’s view, both TS38.213-9.2.5.2 and TS38.214- 5.2.4 describe the CSI omission procedure. TS38.213-9.2.5.2 indicates UE to select “” report, but TS38.214- 5.2.4 implies UE select a number of priority level of part 2 CSI report, which is not crystal clear how to correlate these two parts, and they may cause different interpretations based on companies’ feedback. So I think a clarification is beneficial to help group align the understanding, and my suggestion is we can go with majority thinking that UE drops the part 2 CSI report based on subband level described in TS38.214- 5.2.4. 
Following options are provided for further discussion. Please provide your preference in the table and let us see what we can get. As usual, any update or polish on the proposals are welcome.
Option 1:
Proposed conclusion:
· It is RAN1 common understanding that UE may omit a portion of part 2 CSI report per priority reporting levels, which specified in subclause 5.2.4 in TS38.214.
Option 2: (suggested TP from Vivo)
	If a UE has HARQ-ACK, SR and sub-band CSI reports to transmit and the UE determines a PUCCH resource with PUCCH format 3 or PUCCH format 4, where 
-	the UE determines the PUCCH resource using the PUCCH resource indicator field [5, TS 38.212] in a last DCI format 1_0 or DCI format 1_1, from DCI formats 1_0 or DCI formats 1_1 that have a value of a PDSCH-to-HARQ_feedback timing indicator field indicating a same slot for the PUCCH transmission, from a PUCCH resource set provided to the UE for HARQ-ACK transmission, and 

-	the UE determines the PUCCH resource set as described in Clause 9.2.1 and Clause 9.2.3 for  UCI bits
and




-	if [image: ], the UE transmits the HARQ-ACK, SR and the  CSI report bits by selecting the minimum number  of PRBs from the  PRBs satisfying  as described in Clauses 9.2.3 and 9.2.5.1
-	else, 

-	if for  Part 2 CSI report priority value(s), it is

 and 

, 










the UE selects the first  Part 2 CSI reports levels, according to respective priority value(s) [6, TS 38.214], for transmission together with the HARQ-ACK, SR and  Part 1 CSI reports , where  is the number of Part 1 CSI report bits for the  CSI report and  is the number of Part 2 CSI report bits for the  CSI report priority value,  is a number of CRC bits corresponding to , and  is a number of CRC bits corresponding to  









-	else, the UE drops all Part 2 CSI reports levels and selects  Part 1 CSI report(s), from the  CSI reports in ascending priority value [6, TS 38.214], for transmission together with the HARQ-ACK and SR information bits where the value of  satisfies  and , where is a number of CRC bits corresponding to  UCI bits, and  is a number of CRC bits corresponding to  UCI bits.



Q: Which option in above do you prefer? If you have other options, please also indicate.
	 Company
	Which option?
	Comment

	Apple
	
	We agree. We design CSI with part 1 and part 2, whine part 2, we have three groups. It is common understanding that we omit CSI group by group. 

	Nokia/NSB
	Option 1
	Option 1 is clearly specified in 5.2.4 of 214, which refers to the same procedure used for PUSCH, described in 5.2.3.

What may need clarification is that , defined is 5.2.3 as “the number of CSI reports configured to be carried on the PUSCH”, should be defined instead as “the number of Part 2 CSI selected for transmission on PUCCH, according to the procedure described in 9.2.5.2 of 38.213”

In addition to Option 1 we propose a TP to Sec. 5.2.4 of 38.214
...
If any of the CSI reports consist of two parts, the UE may omit a portion of Part 2 CSI. Omission of Part 2 CSI is according to the priority order shown in Table 5.2.3-1 , where  is the number of Part 2 CSI selected for transmission on PUCCH, according to the procedure described in 9.2.5.2 of 38.213. Part 2 CSI is omitted beginning with the lowest priority level until the Part 2 CSI code rate is less or equal to the one configured by higher layer parameter maxCodeRate.
...

	ZTE
	
	Our preference is Option 1. But first we need to check in which case the CSI omission should be performed if rank 1 is assumed all the time.

	OPPO
	
	Though we think a conclusion or a TP is not needed since the spec. is clear enough, we can accept option 1 if companies think it is needed. 

	CATT
	Option 1
	We are fine with a conclusion only for clarification.

	Samsung
	Option 1
	If there is no different understanding among companies regarding Option 1, the conclusion may not be necessary.  


We do not think it is necessary to replace the term “reports” with “levels”. In our understanding, when Sec. 5.2.4 of 38.214 is invoked in 9.2.5.2 of 38.213 it is clear the omission is done based on the priority and granularity levels as specified in Sec. 5.2.4 of 38.214. However, the omission eventually results in a number of Part 2 CSI reports even if the omission is done per subband level. Moreover, in our understanding  represents the number of part 2 CSI reports; not levels. 

	QC
	
	At this late stage, TP is definitely not needed. 
 Since there seems no different understanding among companies the interpretation is option 1, we also don’t see a conclusion is needed. 

	Huawei, HiSilicon
	
	Indeed, we do not think dropping part 2 CSI report per subband level is a sound way to implement in actual implementation, which would introduce additional complexity. If the majority view is that. We can accept but think conclusion is needed.

	Ericsson
	Option 1
	It seems most companies share the same view. However, for us ensuring common understanding is the most important aspect. To avoid future risks, we would be fine by CR as well.
In general, when we see vendors have different understandings, we prefer clarification in spec than a growing list of conclusions.  


	QC2
	
	Reading new comments from companies, just want to add on top of what we commented before: if majority companies think a conclusion is needed, we will not object to have conclusion. But a TP/CR is not needed. 


Summary of 2nd round discussion
1. Issue 1: The rank used for part 2 CSI report omission
Whether to agree the rank1 is used for part 2 CSI omission
· Yes: OPPO, CATT, QC, Huawei/HiSilicon -- (4 companies)
· No: Apple, Nokia/NSB, ZTE, Samsung, Ericsson -- (5 companies)
1. Issue 2: Granularity of part 2 CSI report omission
The option to clarify the part 2 CSI report is omitted per priority reporting levels
· Option 1 (support and can accept): Nokia/NSB (with additional TP), ZTE (with question on rank1), OPPO, CATT, Samsung, Huawei/HiSilicon, Ericsson (prefer spec change), QC(not object) -- (8 companies)
· Option 2:  --(0 companies)
Email Discussion
Proposed conclusion 1 (II):
· It is up to UE implementation to select Rank1 or actual rank is applied  to perform the Part 2 CSI omission on PUCCH specified in subclause 9.2.5.2 of TS 38.213 and subclause 5.2.4 of TS 38.214.
Proposed conclusion 2:
· It is RAN1 common understanding that UE may omit a portion of part 2 CSI report per priority reporting levels, which specified in subclause 5.2.4 in TS38.214.
Please provide your comments (if had) directly by email.
Conclusions
[bookmark: _Ref71620620][bookmark: _Ref124589665][bookmark: _Ref124671424]Conclusion
[bookmark: _GoBack]It is RAN1 common understanding that UE may omit a portion of part 2 CSI report per priority reporting levels, which specified in subclause 5.2.4 in TS38.214.
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Appendix A. TS 38.213, Clause 9.2.5
	If a UE would multiplex CSI reports that include Part 2 CSI reports in a PUCCH resource, the UE determines the PUCCH resource and a number of PRBs for the PUCCH resource or a number of Part 2 CSI reports assuming that each of the CSI reports indicates rank 1.



Appendix B. TS 38.213, Clause 9.2.5.2
	If a UE has HARQ-ACK, SR and sub-band CSI reports to transmit and the UE determines a PUCCH resource with PUCCH format 3 or PUCCH format 4, where 
-	the UE determines the PUCCH resource using the PUCCH resource indicator field [5, TS 38.212] in a last DCI format 1_0 or DCI format 1_1, from DCI formats 1_0 or DCI formats 1_1 that have a value of a PDSCH-to-HARQ_feedback timing indicator field indicating a same slot for the PUCCH transmission, from a PUCCH resource set provided to the UE for HARQ-ACK transmission, and 

-	the UE determines the PUCCH resource set as described in Clause 9.2.1 and Clause 9.2.3 for  UCI bits
and




-	if [image: ], the UE transmits the HARQ-ACK, SR and the  CSI report bits by selecting the minimum number  of PRBs from the  PRBs satisfying  as described in Clauses 9.2.3 and 9.2.5.1
-	else, 

-	if for  Part 2 CSI report priority value(s), it is

 and 

, 










the UE selects the first  Part 2 CSI reports, according to respective priority value(s) [6, TS 38.214], for transmission together with the HARQ-ACK, SR and  Part 1 CSI reports , where  is the number of Part 1 CSI report bits for the  CSI report and  is the number of Part 2 CSI report bits for the  CSI report priority value,  is a number of CRC bits corresponding to , and  is a number of CRC bits corresponding to  









-	else, the UE drops all Part 2 CSI reports and selects  Part 1 CSI report(s), from the  CSI reports in ascending priority value [6, TS 38.214], for transmission together with the HARQ-ACK and SR information bits where the value of  satisfies  and , where is a number of CRC bits corresponding to  UCI bits, and  is a number of CRC bits corresponding to  UCI bits.


Appendix C. TS 38.214, Clause 5.2.4
	If any of the CSI reports consist of two parts, the UE may omit a portion of Part 2 CSI. Omission of Part 2 CSI is according to the priority order shown in Table 5.2.3-1. Part 2 CSI is omitted beginning with the lowest priority level until the Part 2 CSI code rate is less or equal to the one configured by higher layer parameter maxCodeRate.



Appendix D. TS 38.214, Clause 5.2.5
	5.2.5	Priority rules for CSI reports
CSI reports are associated with a priority value  where
…



Appendix E. TS 38.214, Table 5.2.3-1
	Table 5.2.3-1: Priority reporting levels for Part 2 CSI
	Priority 0:
For CSI reports 1 to , Group 0 CSI for CSI reports configured as 'typeII-r16', 'typeII-PortSelection-r16' or 'typeII-PortSelection-r17'; Part 2 wideband CSI for CSI reports configured otherwise

	Priority 1:
Group 1 CSI for CSI report 1, if configured as 'typeII-r16', 'typeII-PortSelection-r16' or 'typeII-PortSelection-r17'; Part 2 subband CSI of even subbands for CSI report 1, if configured otherwise

	Priority 2:
Group 2 CSI for CSI report 1, if configured as 'typeII-r16', 'typeII-PortSelection-r16' or 'typeII-PortSelection-r17'; Part 2 subband CSI of odd subbands for CSI report 1, if configured otherwise

	Priority 3:
Group 1 CSI for CSI report 2, if configured as 'typeII-r16', 'typeII-PortSelection-r16' or 'typeII-PortSelection-r17'; Part 2 subband CSI of even subbands for CSI report 2, if configured otherwise

	Priority 4:
Group 2 CSI for CSI report 2, if configured as 'typeII-r16', 'typeII-PortSelection-r16' or 'typeII-PortSelection-r17'. Part 2 subband CSI of odd subbands for CSI report 2, if configured otherwise

	⁞

	Priority :
Group 1 CSI for CSI report , if configured as 'typeII-r16', 'typeII-PortSelection-r16' or 'typeII-PortSelection-r17'; Part 2 subband CSI of even subbands for CSI report , if configured otherwise

	Priority :
Group 2 CSI for CSI report , if configured as 'typeII-r16', 'typeII-PortSelection-r16' or 'typeII-PortSelection-r17'; Part 2 subband CSI of odd subbands for CSI report , if configured otherwise
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