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1. Introduction
In this paper, discussions under the following email thread in RAN1#108 are summarized.
[109-e-R17-IIoT-URLLC-03] Email discussion on intra-UE multiplexing/prioritization B by May 18 – Jia (OPPO)
· Issue#1 HP PUCCH with HARQ-ACK and SR collides LP HARQ-ACK 
· Issue#2 Multiplexing for SPS HARQ-ACK
· Issue#3 Interlace number adjustment for PUCCH
· Issue#4 Power control enhancement for PUCCH
· Issue#5 Clarification on PUCCH resouce determination in spec 
· Issue#6 Insufficient resources of HP PUSCH multiplexed with LP HARQ-ACK 
· Issue#7 Multiplexing of CG-UCI on PUSCH of a different priority
· Issue#8 Bitwidth of Beta-offset indicator
· Issue#10 Spec clarification reflecting the agreement on DG-CG PUSCH prioritization
· 1st check point on May 12 and final check point on May 18
2. Remaining issues on multiplexing UCIs of different priorities in a PUCCH
Issue#1: HP PUCCH with HARQ-ACK and SR collides LP HARQ-ACK
Discussion status in last meeting:
When a PUCCH carrying explicit/implicit HP SR and HP HARQ-ACK with PUCCH format 0/1 overlaps with a PUCCH carrying LP HARQ-ACK, where the original PUCCH carrying the HP HARQ-ACK before Step 1 overlaps with K HP SRs which are all negative or include at least one positive,
· In Step 1, 1-bit HP SR is multiplexed to HP HARQ-ACK bits (based on Rel-15 rules) for determining the resultant PUCCH resource. 
· Note: The description of Step 1 here is only for information purpose, which has no spec impact.
· In Step 2, down-select from the two options:
· Option 0: LP HARQ-ACK is dropped.
· Option 2: 1-bit HP SR is appended to HP HARQ-ACK bits. The number of HP UCI bits is 
· The resultant PUCCH resource for multiplexing HP SR + HP HARQ-ACK + LP HARQ-ACK is either of PF2, PF3, or PF4.
HW proposal:
Proposal 2: When a PUCCH carrying HP SR and HP HARQ-ACK with PF0/1 overlaps with a PUCCH carrying LP HARQ-ACK:
· Option 2 is adopted, i.e., if HP HARQ-ACK is dynamic HARQ-ACK or SPS HARQ-ACK with sps-PUCCH-AN-List, 1-bit HP SR is appended to HP HARQ-ACK bits. The number of HP UCI bits is .
Proposal 3: For the case of HP SR with PF0 dropped due to collision with HP HARQ-ACK PF1 in Step 1, the resultant HP PUCCH after Step 1 is regarded as HP PUCCH with HARQ-ACK only when resolving the overlapping with LP HARQ-ACK in Step 2.

ZTE proposal:
Proposal 1: When a PUCCH carrying HP SR and HP HARQ-ACK with PUCCH format 0/1 overlaps with a PUCCH carrying LP HARQ-ACK, where the original PUCCH carrying the HP HARQ-ACK before Step 1 overlaps with K HP SRs,
· If the total number of LP and HP HARQ-ACK bits is 2, the multiplexing follows the previous agreement for multiplexing a high-priority (HP) HARQ-ACK and a low-priority (LP) HARQ-ACK into a PUCCH in R17, i.e., treat the two bits as HARQ-ACK bits with high priority and the resultant PUCCH format is 0/1.
· If the total number of LP and HP HARQ-ACK bits is larger than 2,
· If the resultant PUCCH after multiplexing between HP SR and HP HARQ-ACK doesn't use the PUCCH resource with n1PUCCH-AN or SR resource with PF0/1, 1-bit HP SR is appended to HP HARQ-ACK bits. The number of HP UCI bits is The resultant PUCCH resource for multiplexing HP SR + HP HARQ-ACK + LP HARQ-ACK is either of PF2, PF3, or PF4.
· Otherwise, LP HARQ-ACK is dropped.

Nokia proposal:
Proposal 2.1: To resolve overlapping between a HP PUCCH carrying SR and HP HARQ-ACK with PUCCH format 0/1 and a LP PUCCH carrying HARQ-ACK and CSI/SR, only LP HARQ-ACK is multiplexed with HP UCI (i.e., SR and HARQ-ACK) and LP CSI/SR are dropped.
Proposal 3.1: When a PUCCH carrying explicit/implicit HP SR and HP HARQ-ACK with PUCCH format 0/1 overlaps with a PUCCH carrying LP HARQ-ACK, where the original PUCCH carrying the HP HARQ-ACK before Step 1 overlaps with K HP SRs which are all negative or include at least one positive,
· In Step 1, 1-bit HP SR is multiplexed to HP HARQ-ACK bits (based on Rel-15 rules) for determining the resultant PUCCH resource. 
· Note: The description of Step 1 here is only for information purpose, which has no spec impact.
· In Step 2, 
· if the HP HARQ-ACK is using a PUCCH resource provided by PUCCH-ResourceSet or SPS-PUCCH-AN-List, 1-bit HP SR is appended to HP HARQ-ACK bits. The number of HP UCI bits is 
· The resultant PUCCH resource for multiplexing HP SR + HP HARQ-ACK + LP HARQ-ACK is either of PF2, PF3, or PF4.
· Reuse the (agreed) procedures for multiplexing of LP HARQ-ACK and HP HARQ-ACK on PUCCH resource with PF 2/3/4, i.e., PUCCH resource selection, separate coding, PRB determination, rate matching, power control, etc.
· if HP HARQ-ACK is using a PUCCH resource provided by n1PUCCH-AN, the LP HARQ-ACK is dropped.

Spreadtrum proposal:
Proposal 1. Clarify that when a UE would transmit SR in a resource using PUCCH format 0 and HARQ-ACK information bits in a resource using PUCCH format 1 in a slot, the resultant PUCCH format 1 is regarded as negative SR or no SR. 

E/// proposal:
Observation 1 [bookmark: _Toc347823993][bookmark: _Toc347824244][bookmark: _Toc347823812][bookmark: _Toc529275835][bookmark: _Toc101785312]When a PUCCH carrying HP SR and HP HARQ-ACK with PF 0/1, the number of SR bits is K=1.
[bookmark: _Toc101785313]When a HP PUCCH carrying SR and HARQ-ACK with PF0/1 overlaps with a LP PUCCH carrying HARQ-ACK,
· 1-bit HP SR is appended to 1 or 2-bit HP HARQ-ACK, and treated together as a 2 or 3-bit HP HARQ-ACK;
· Reuse other procedures for multiplexing LP HARQ-ACK and HP HARQ-ACK onto a PUCCH resource with PF 2/3/4, i.e. separate coding, PRB determination, rate matching and power control.
· If the HP HARQ-ACK is a dynamic HARQ-ACK, a PUCCH resource indicated by PRI is used for multiplexing.
· If the HP HARQ-ACK is an SPS HARQ-ACK, a PUCCH resource determined from the PUCCH resource(s) provided by sps-PUCCH-AN-List is used for multiplexing.
[bookmark: _Toc101785314]When a HP PUCCH carrying SR and HARQ-ACK with PF0/1 overlaps with a LP PUCCH carrying HARQ-ACK and CSI/SR, only LP HARQ-ACK is multiplexed with HP UCI (i.e., SR and HARQ-ACK) and LP CSI/SR are dropped.

CATT proposal:
[bookmark: OLE_LINK13]Proposal 1: If a PUCCH carrying HP SR and HP HARQ-ACK with PUCCH format 0/1 overlaps with a PUCCH carrying LP HARQ-ACK, LP HARQ-ACK is multiplexed with HP SR and HP HARQ-ACK where 1 bit HP SR is appended to HP HARQ-ACK bits and treated as HP UCI.
Proposal 2: If a PUCCH carrying HP SR and HP HARQ-ACK with PUCCH format 0/1 overlaps with a PUCCH carrying LP HARQ-ACK and LP CSI/SR, only LP HARQ-ACK is multiplexed with HP UCI and LP CSI/SR are dropped.

vivo proposal:
Proposal 1: When a PUCCH carrying explicit/implicit HP SR and HP HARQ-ACK with PUCCH format 0/1 overlaps with a PUCCH carrying LP HARQ-ACK, where the original PUCCH carrying the HP HARQ-ACK before Step 1 overlaps with K HP SRs which are all negative or include at least one positive,
· In Step 1, 1-bit HP SR is multiplexed to HP HARQ-ACK bits (based on Rel-15 rules) for determining the resultant PUCCH resource. 
· Note: The description of Step 1 here is only for information purpose, which has no spec impact.
· In Step 2,
· Option 2a: 
· If HP HARQ-ACK is dynamic HARQ-ACK or SPS HARQ-ACK with SPS-PUCCH-AN-List, 1-bit HP SR is appended to HP HARQ-ACK bits. The number of HP UCI bits is 
· If HP HARQ-ACK is SPS HARQ-ACK with n1PUCCH-AN, LP HARQ-ACK is dropped.

Samsung proposal:
Proposal 1: For resolving collision of PUCCHs and/or PUSCHs of different priorities, Step 2 only considers the resulting PUCCHs and/or PUSCHs in Step 1.
Proposal 2: For resolving collision of PUCCHs of different priorities in step 2.1, if a LP PUCCH with LP HARQ-ACK overlaps with a HP PUCCH PF 0/1 with HP HARQ-ACK and positive HP SR, the LP PUCCH is dropped.
OPPO proposal:
Proposal 2: When a PUCCH carrying HP SR and HP HARQ-ACK with PUCCH format 0/1 overlaps with a PUCCH carrying LP HARQ-ACK, where the original PUCCH carrying the HP HARQ-ACK before Step 1 overlaps with K HP SRs, in step 2, 1-bit HP SR is appended to HP HARQ-ACK bits. The number of HP UCI bits is .
DOCOMO proposal:
· Summary of change
Add the corresponding changes to make the specification complete.  
· Consequences if not approved
The spec is incomplete.
· Text proposal 1:
	-------------------------- Start of Text Proposal for TS 38.213 --------------------------
<Unchanged parts omitted>
[bookmark: _Toc20311578][bookmark: _Toc29894836][bookmark: _Toc29899553][bookmark: _Toc29917290][bookmark: _Toc12021466][bookmark: _Toc26719403][bookmark: _Toc29899135][bookmark: _Toc45699190][bookmark: _Toc99993807][bookmark: _Toc36498164]9	UE procedure for reporting control information
<Unchanged parts omitted>
if // this is for cases the UE supports multiplexing information of different priorities in a PUCCH/PUSCH transmission
-	a PUCCH transmission with HARQ-ACK information, without repetitions, with smaller priority index overlaps with a PUCCH transmission only with HARQ-ACK information, without repetitions, with larger priority index, or 
-	a PUCCH transmission without repetitions that includes HARQ-ACK information of smaller priority index overlaps with a PUCCH transmission without repetitions using a PUCCH resource with PUCCH format 2/3/4 with that includes HARQ-ACK information and SR of larger priority index, or
-	a PUCCH transmission with HARQ-ACK information, without repetitions, with smaller or larger priority index overlaps, respectively, with a PUSCH transmission with larger or smaller priority index
the UE 
-	multiplexes HARQ-ACK information of different priority indexes and SR information of larger priority index, if any, in a same PUCCH transmission of larger priority index, or multiplexes HARQ-ACK information the UE would provide in a PUCCH transmission of smaller or larger priority index in a PUSCH transmission of larger or smaller priority index, respectively, and applies the procedures in clause 9.2.5.3 or 9.3, respectively, and
-	drops CSI and/or SR carried in the PUCCH of smaller priority index, if any
-	drops HARQ-ACK information of smaller priority index if the UE would multiplex the HARQ-ACK information of smaller priority index in a PUSCH where the UE multiplexes Part 1 CSI reports and Part 2 CSI reports of larger priority index
-	drops Part 2 CSI reports of smaller priority index if the UE would multiplex the HARQ-ACK information of smaller and larger priority indexes in a PUSCH where the UE multiplexes Part 1 CSI reports and Part 2 CSI reports of smaller priority index
<Unchanged parts omitted>
-------------------------- End of Text Proposal for TS 38.213 --------------------------



ITRI proposal:
Proposal 7:

To resolve overlapping between a HP PUCCH carrying SR and HP HARQ-ACK with PUCCH format 0/1 and a LP PUCCH, only LP HARQ-ACK is multiplexed with HP UCI. And the number of HP UCI bits is .
WILUS proposal:
· Proposal 1: For resolve overlapping of HP SR in a PF0/1 and LP HARQ-ACK/SR in PF0/1, the LP HARQ-ACK/SR in PF0/1 is dropped.
· Proposal 2: For resolve overlapping of HP HARQ-ACK/SR in a PF0/1 and LP HARQ-ACK, we propose to allow the multiplexing of HP HARQ-ACK/SR and LP HARQ-ACK in the resultant PUCCH resource for multiplexing of HP PUCCH and LP PUCCH by appending 1-bit HP SR to HP HARQ-ACK bits.
· Proposal 3: For resolve overlapping of HP HARQ-ACK/SR in a PF0/1 and LP HARQ-ACK/SR, we propose to allow the multiplexing of HP HARQ-ACK/SR and LP HARQ-ACK in the resultant PUCCH resource for multiplexing of HP PUCCH and LP PUCCH by appending only 1-bit HP SR to HP HARQ-ACK bits after dropping LP SR.

Proposal #1: Agree the following proposal made in RAN1#108-e by adopting Option 4 or Option 7 for Step 2 below. 
	When a PUCCH carrying HP SR and HP HARQ-ACK with PUCCH format 0/1 overlaps with a PUCCH carrying LP HARQ-ACK, where the original PUCCH carrying the HP HARQ-ACK before Step 1 overlaps with K HP SRs which are all negative or include at least one positive,
· In Step 1, 1-bit HP SR is multiplexed to HP HARQ-ACK bits (based on Rel-15 rules) for determining the resultant PUCCH resource. 
· Note: The description of Step 1 here is only for information purpose, which has no spec impact.
· In Step 2, adopt one of the following two options.
· Option 4: 
· If there is 1-bit HP HARQ-ACK and 1 bit LP HARQ-ACK, 
· If HP SR and HP HARQ-ACK are on PUCCH format 1, LP HARQ-ACK bit can be simply treated as HP HARQ-ACK bit, and the two HP HARQ-ACK bits are multiplexed with the HP SR using Rel-16/Rel-15 rules.   
· If HP SR and HP HARQ-ACK are on PUCCH format 0, LP HARQ-ACK is dropped.
· If at least one of the HP HARQ-ACK payload size or LP HARQ-ACK payload size is greater than or equal to 2, 
· If HP HARQ-ACK is dynamic HARQ-ACK or SPS HARQ-ACK with sps-PUCCH-AN-List, 1-bit HP SR is appended to HP HARQ-ACK bits. The number of HP UCI bits is  (i.e. ).
· If HP HARQ-ACK is SPS HARQ-ACK with n1PUCCH-AN, LP HARQ-ACK is dropped.
· Option 7:
· If there is 1-bit HP HARQ-ACK and 1 bit LP HARQ-ACK, LP HARQ-ACK is dropped.
· If at least one of the HP HARQ-ACK payload size or LP HARQ-ACK payload size is greater than or equal to 2, 
· If HP HARQ-ACK is dynamic HARQ-ACK or SPS HARQ-ACK with sps-PUCCH-AN-List, 1-bit HP SR is appended to HP HARQ-ACK bits. The number of HP UCI bits is .
· If HP HARQ-ACK is SPS HARQ-ACK with n1PUCCH-AN, LP HARQ-ACK is dropped.



Intel proposal:
Proposal 1: When a PUCCH carrying positive HP SR and HP HARQ-ACK by PUCCH format 0/1 overlaps with a PUCCH carrying LP HARQ-ACK, the PUCCH carrying LP HARQ-ACK is drpped.

Qualcomm proposal:
Proposal 4: When a HP positive SR in PUCCH format 0/1 overlaps with LP HARQ-ACK and SR in PUCCH format 0/1, LP HARQ-ACK and SR are dropped. 

Proposal 5: When a PUCCH carrying HP SR and HP HARQ-ACK with PUCCH format 0/1 overlaps with a PUCCH carrying LP HARQ-ACK, option 2 is adopted. 
· Option 2: 1-bit HP SR is appended to HP HARQ-ACK bits. The number of HP UCI bits is . The HP UCI is then multiplexed with LP HARQ-ACK
· A UE expect that the resultant PUCCH resource for multiplexing HP SR + HP HARQ-ACK + LP HARQ-ACK is in PF2, PF3, or PF4.
Proposal 6: When a PUCCH carrying HP SR and HP HARQ-ACK with PUCCH format 0/1 overlaps with a PUCCH carrying LP HARQ-ACK and SR. 
· 1-bit HP SR is appended to HP HARQ-ACK bits. The number of HP UCI bits is . The HP UCI is then multiplexed with LP HARQ-ACK with the LP SR dropped.
· A UE expect that the resultant PUCCH resource for multiplexing HP SR + HP HARQ-ACK + LP HARQ-ACK is in PF2, PF3, or PF4.
2.1.1 1st round discussion
Void (Wait for relative agreement in Intra-UE MUX-A).
2.1.2 2nd round discussion
Void (Wait for relative agreement in Intra-UE MUX-A).
2.1.3 3rd round discussion
Void (Wait for relative agreement in Intra-UE MUX-A).
2.1.4 4th round discussion
The discussion starts from the status in last meeting. If you still like to propose other options after the Intra-UE MUX A discussion in past week, please suggest it in the table.
Proposal for 4th round discussion:
When a PUCCH carrying explicit/implicit HP SR and HP HARQ-ACK with PUCCH format 0/1 overlaps with a PUCCH carrying LP HARQ-ACK, where the original PUCCH carrying the HP HARQ-ACK before Step 1 overlaps with K HP SRs which are all negative or include at least one positive,
· In Step 1, 1-bit HP SR is multiplexed to HP HARQ-ACK bits (based on Rel-15 rules) for determining the resultant PUCCH resource. 
· Note: The description of Step 1 here is only for information purpose, which has no spec impact.
· In Step 2, down-select from the two options:
· Option 0: LP HARQ-ACK is dropped.
· Samsung, Intel
· Option 2: 1-bit HP SR is appended to HP HARQ-ACK bits. The number of HP UCI bits is 
· The resultant PUCCH resource for multiplexing HP SR + HP HARQ-ACK + LP HARQ-ACK is either of PF2, PF3, or PF4.
· Huawei/Hisi, Ericsson, ZTE, vivo, Nokia/NSB, DOCOMO, ITRI, OPPO
· Objected by Samsung 
It is a corner case requiring all the following conditions to be satisfied together for CS 9 and can be easily avoided by gNB scheduling:
· 1 bit HP HARQ-ACK PUCCH
· 1 bit LP HARQ-ACK PUCCH, it can be easily avoided by gNB by multiplexing more HARQ-ACK bits
· At least one HP SR PUCCH
· HP HARQ-ACK PUCCH not overlapping with a HP PUSCH
· LP HARQ-ACK PUCCH not overlapping with a LP PUSCH
· HP HARQ-ACK PUCCH overlaps with HP SR PUCCH
· HP HARQ-ACK PUCCH overlaps with LP HARQ-ACK PUCCH
· LP HARQ-ACK bit is NACK for CS 9

	Company
	Comments 

	Huawei/Hisi
	Slightly prefer Option 2 as it can avoid unnecessary dropping. 
For Option 0, ambiguity may occur:
In the following two cases, if UE reports CS 3/9, gNB cannot distinguish whether the 2 bits feedback information represent HP HARQ-ACK + HP positive SR or HP HARQ-ACK + LP HARQ-ACK (negative SR). So HP SR positive/negative has ambiguity. gNB has to always assume positive SR and sends UL grant then.
[image: ]
	Case
	CS = 3
	CS = 9

	Case 1
	HP A/N + LP A/N
(negative SR)
	NACK, ACK
	ACK, NACK

	Case 2
	HP A/N + HP SR
	NACK, positive
	ACK, positive




	Samsung
	We don’t understand why we repeat the same discussion without any clarification. Could FL clarify? 
The issue Huawei mentioned we already replied in last meeting. It is a very corner case.
On the contrary, we raised quite a few concerns in the last meeting, no company or FL replied any of them. We think there is no point for us to copy paste our previous comments without any response.
We have to object the proposal unless all our concerns are addressed.

	Ericsson
	Option 2
This gives a unified solution that covers positive/negative SR, total number of HP UCI bits involved, etc. It also avoids unnecessary dropping of LP HARQ-ACK.
On editorial change: “where the original PUCCH carrying the HP HARQ-ACK before Step 1 overlaps with K HP SRs, K>=1 which are all negative or include at least one positive,” It is not necessary to have the condition about negative/positive. In Rel-15, it was clear that either all SR are negative, or one SR is triggered, see agreement below.
	RAN1#90bis
Agreements:
· In case of SR due at the same time with other UCI, the physical layer can only transmit one SR at any given time
· If multiple SR are triggered prioritization of which SR should be transmitted is decided by RAN2




	ZTE
	Considering the output in Mux-A, we think at least for HP SR with F1 and HP HARQ-ACK with F0/F1, and HP SR with F0 and HP HARQ-ACK with F0, whatever the SR is positive or negative, the SR information can be multiplexed with the HP HARQ and LP HARQ. 
Suggested revision on the main bullet of the proposal base on Ericsson’s version:
When a PUCCH carrying explicit/implicit HP SR and HP HARQ-ACK, for HP SR with F1 and HP HARQ-ACK with F0/F1, and HP SR with F0 and HP HARQ-ACK with F0 with PUCCH format 0/1 overlaps with a PUCCH carrying LP HARQ-ACK, where the original PUCCH carrying the HP HARQ-ACK before Step 1 overlaps with K HP SRs , K>=1 which are all negative or include at least one positive,

	Intel 
	We agree that option 2 can reduce LP HARQ-ACK dropping, but considering divergent view on the complexity and which information to use in step 2, we slightly prefer Option 1 for simplicity.  

	vivo
	Option 2. We agree with Huawei’s view and we don’t think it is a corner case.

	LG
	First of all, we think the above Option 2 is problematic or incomplete considering the case when the HP HARQ-ACK is SPS HARQ-ACK and sps-PUCCH-AN-List is not provided in the second PUCCH-config, in which case the LP HARQ-ACK is to be dropped. Moreover, as we commented multiple time, Option 2 cause unnecessary PUCCH resource overhead and implementation/specification impact to legacy PUCCH framework in case with only 1-bit HP HARQ-ACK and 1-bit LP HARQ-ACK.
That’s why we suggest the following Option 7 as complete solution to address both cases in above. 

· Option 7:
· If there is 1-bit HP HARQ-ACK and 1-bit LP HARQ-ACK, LP HARQ-ACK is dropped.
· If at least one of the HP HARQ-ACK payload size or LP HARQ-ACK payload size is greater than or equal to 2, 
· If HP HARQ-ACK is dynamic HARQ-ACK or SPS HARQ-ACK with sps-PUCCH-AN-List, 1-bit HP SR is appended to HP HARQ-ACK bits. The number of HP UCI bits is .
· If HP HARQ-ACK is SPS HARQ-ACK with n1PUCCH-AN, LP HARQ-ACK is dropped.

Regarding the issue from Huawei, we agree with Samsung that it had been already raised in last meeting and the relevant replies had been provided.

	Nokia/NSB
	Support the proposal and Option 2. Clearly, the main advantage of Option 2, over Option 0, is to avoid dropping LP HARQ-ACK.

	DOCOMO
	Support Option 2 to avoid unnecessary dropping of LP HARQ-ACK.

	ITRI
	We support option 2.

	Samsung2
	As proponent of Option 0, we would like to clarify that our intention is that for positive SR, follow HP positive SR without HARQ-ACK.
For negative SR, it is treated as HARQ-ACK only. There is no difference between HARQ-ACK not colliding with SR and HARQ-ACK colliding with negative SR.
We suggest to separately discuss the above two cases.
· Updated Option 0: LP HARQ-ACK is dropped when colliding with a PUCCH with HP HARQ-ACK and positive SR. UE behaviour is the same as a PUCCH with LP HARQ-ACK colliding with a PUCCH with HP HARQ-ACK without SR.


	OPPO
	We support option 2.

	
	


2.1.5 5th round discussion
@LG: Sorry, I do not suggest to reopen the discussion for other options. Most of companies support Option 2 as the solution. But two companies think the overlapping scenario is a corner case. What we need to discuss further is whether the multiplexing should be supported for the overlapping scenario, not pursuing an alternative solution. 
The modified proposal is below. And I listed Samsung’s concerns about Option 2 from last meeting. We can have further discussion on the proposal and Samsung’s concerns.
Proposal for 5th round discussion:
When a PUCCH carrying explicit/implicit HP SR and HP HARQ-ACK, for HP SR with F1 and HP HARQ-ACK with F0/F1, and HP SR with F0 and HP HARQ-ACK with F0 with PUCCH format 0/1 overlaps with a PUCCH carrying LP HARQ-ACK, where the original PUCCH carrying the HP HARQ-ACK before Step 1 overlaps with K HP SRs , K>=1 which are all negative or include at least one positive,
· In Step 1, 1-bit HP SR is multiplexed to HP HARQ-ACK bits (based on Rel-15 rules) for determining the resultant PUCCH resource. 
· Note: The description of Step 1 here is only for information purpose, which has no spec impact.
· In Step 2, down-select from the two options:
· Option 0: LP HARQ-ACK is dropped when colliding with a PUCCH with HP HARQ-ACK and positive SR. UE behaviour is the same as a PUCCH with LP HARQ-ACK colliding with a PUCCH with HP HARQ-ACK without SR.
· Option 2: 1-bit HP SR is appended to HP HARQ-ACK bits. The number of HP UCI bits is 
· The resultant PUCCH resource for multiplexing HP SR + HP HARQ-ACK + LP HARQ-ACK is either of PF2, PF3, or PF4.

Samsung’s concerns about Option 2: 
It is a corner case requiring all the following conditions to be satisfied together for CS 9 and can be easily avoided by gNB scheduling:
· 1 bit HP HARQ-ACK PUCCH
· 1 bit LP HARQ-ACK PUCCH, it can be easily avoided by gNB by multiplexing more HARQ-ACK bits
· At least one HP SR PUCCH
· HP HARQ-ACK PUCCH not overlapping with a HP PUSCH
· LP HARQ-ACK PUCCH not overlapping with a LP PUSCH
· HP HARQ-ACK PUCCH overlaps with HP SR PUCCH
· HP HARQ-ACK PUCCH overlaps with LP HARQ-ACK PUCCH
· LP HARQ-ACK bit is NACK for CS 9
	Company
	Comments 

	Samsung
	To FL, the above blude text is not our concern for Option 2, it is our response to HW’s concern on option 0.
Regarding our concern on Option 2, we copied some of our previous comments in the last meeting below, hopefully, in this meeting companies can help address our concern.

For Option 2, we have strong concerns.
First, the HP SR performance may degrade after multiplexing with LP HARQ-ACK.
Consider the case below, 
In Step 1, after multiplexing, HP HARQ-ACK will be multiplexed in a HP SR PF1, if the multiplexed HP UCI is transmitted, gNB can tell which SR is positive based on the transmitted SR resource.
In Step 2.1, after multiplexing, gNB cannot tell with SR is positive, gNB may not schedule a propor UL resource for the HP traffic.
Clearly, Option 2 can cause HP SR information loss and degrade the performance of HP.
[image: ]
It is not acceptable a LP HARQ-ACK degrades the performance of HP.

Second, Option 2 is optimization and brings additional complexity 
If the total bits are 2, we don’t see the reason why additional bit for SR should be added. It is a different design from Rel-15/16 which is not acceptable at this late stage.

Third, Option 2 can degrade the SE.
If the total bits are 2, a PF0/1 can carry the multiplexed UCI, however, Option 2 increases the payload and may require more resources.

Fourth, LP HARQ-ACK can be dropped when colliding with HP SR, the principle can apply here.

Regarding the argument of “dropping LP HARQ-ACK” by the proponents of Option 2, we cannot agree. When we were discussing PUCCH repetitions, alt 1 can avoid LP HARQ-ACK dropping but all the companies support alt 2, it seems dropping LP HARQ-ACK is not a big issue there. When we were discussing the LP PUCCH association with HP time unit, a clear majority companies support Alt 1 enven though Alt 2 can avoid LP HARQ-ACK dropping, it seems dropping LP HARQ-ACK is not problem in that case either. We hope companies can be consistent on LP HARQ-ACK dropping. If the consequence of dropping LP HARQ-ACK can be ignored when discussing thoses issues, same principle should apply here.

For Option 2, it contradicts with previous agreement. For PF1, if HP HARQ-ACK is multiplexed in a SR resource, we already agreed that the LP HARQ-ACK should be dropped when there is overlapping, same rule should be used here.

Regarding the negative SR, option 2 complicates the spec and implementation without any gain. The two steps design is aiming for simplify the complicated issue for more than two overlapping channels, when UE resolves collisions in Step2, the original PUCCH in Step 1 should not be considered anymore. It can help avoid the impact of intermediate channels. Please note the intermediate channels in Rel-16 are still under discussion and it is not clear when we can resolve that issue. In Rel-17, we prefer a clean solution, in Step 2 the intermediate channels in Step1 are no long considered, the principle should not be broken, otherwise, it will make UE implementation very complicated which is definitely not acceptable for us.


	Sony
	Since we are happy to drop LP HARQ-ACK when it collides with HP SR only, Option 2 does seem like an optimization.  The ambiguity described by HW does seems like a corner case based on Samsung’s respond.
Hence, we support Option 0.  However, we do not have very strong views against Option 2 and would not object if majority wants to support Option 2.

	QC
	We support option 2. 
A question for option 0: In this case, UE drop LP HARQ-ACK if SR is positive, while mux HP and LP HARQ-Ack if SR is negative? What is the motivation to introduce two different UE behaviours?
[Samsung] For HP SR PUCCH colliding with LP HARQ-ACK PUCCH, UE behavior depends on SR status.

	LG
	@FL: Thank you for the reply and I understood your consideration.

However, as I commented in the 4th round, current Option 2 is problematic or incomplete since it couldn’t cover the case when the HP HARQ-ACK is SPS HARQ-ACK and sps-PUCCH-AN-List is not provided in the second PUCCH-config, in which case LP HARQ-ACK is to be dropped since no HP PF2/3/4 resource is available. Therefore, the Option 2 should be revised as below (like Nokia’s).

     Revised Option 2
· If the HP HARQ-ACK is using a PUCCH resource provided by PUCCH-ResourceSet or SPS-PUCCH-AN-List, 1-bit HP SR is appended to HP HARQ-ACK bits. The number of HP UCI bits is 
· The resultant PUCCH resource for multiplexing HP SR + HP HARQ-ACK + LP HARQ-ACK is either of PF2, PF3, or PF4.
· If HP HARQ-ACK is using a PUCCH resource provided by n1PUCCH-AN, the LP HARQ-ACK is dropped.

But, with the above revision, UCI multiplexing behavior would become very complicated from UE perspective since whether or not to multiplex LP HARQ-ACK and which PUCCH format is used for the multiplexing would be different according to whether HP HARQ-ACK is SPS HARQ-ACK and which SPS PUCCH configuration is provided, even for the same number of HP+LP HARQ-ACK bits.

For these reasons, we prefer Option 0 for unified handling to any cases.


	New H3C
	We are fine with option 2.

	OPPO
	Prefer Option 2.
Option 2 is aligned with previous agreement on HP HARQ-ACK with PUCCH format 2/3/4  
Agreement
[bookmark: _Hlk93618156]When a PUCCH carrying HP SR and HP HARQ-ACK with PUCCH format 2/3/4 overlaps with a PUCCH carrying LP HARQ-ACK, information bits for K HP SRs are appended to HP HARQ-ACK bits, and treat them as HP UCI, where K (K≥1) PUCCHs semi-statically configured for K HP SRs overlap with the original PUCCH carrying the HP HARQ-ACK.
· 
The number of HP UCI bits is , same as Rel-15;
· FFS: PF0, PF1
· Reuse other procedures for multiplexing of LP HARQ-ACK and HP HARQ-ACK on PUCCH resource with PF 2/3/4, i.e. separate coding, PRB determination, rate matching and power control.
· If the HP HARQ-ACK is a dynamic HARQ-ACK, a PUCCH resource indicated by PRI is used for multiplexing.
· If the HP HARQ-ACK is a SPS HARQ-ACK, a PUCCH resource determined from the PUCCH resource(s) provided by sps-PUCCH-AN-List is used for multiplexing.
Option 0 is a completely different from above agreement and leads LP HARQ-ACK dropping. At this stage, it is not necessary introduce new design, which degrades system performance. Unnecessary retransmission for eMBB due to LP HARQ-ACK missed consumes more DL resource due to eMBB usually has larger TB size.

	Nokia/NSB
	Still prefer Option 2 to avoid unnecessary dropping of LP HARQ-ACK. And we agree with the LG’s updates.
Also, looking at Option 0 with the updates in red, we have similar observation and question as QC. 

	InterDigital
	We prefer Option 0 to protect HP SR as much as possible. Option 0 also seems simpler.

	Ericsson
	We still prefer Option 2 to have a unified solution.
We are OK with LG edits to cover the special SPS case.

	ZTE
	Support Option 2. For LG’s revision on Option 2, it is similar with the issue 2 and can be considered.

	QC2
	To LG/Nokia: Option 2 has this restriction “The resultant PUCCH resource for multiplexing HP SR + HP HARQ-ACK + LP HARQ-ACK is either of PF2, PF3, or PF4”, isn’t it sufficient to avoid the SPS A/N issue? UE will never end up using n1PUCCH-AN, which is only <=2 bits hence not PF2/3/4. 
To Samsung: regarding this answer “For HP SR PUCCH colliding with LP HARQ-ACK PUCCH, UE behavior depends on SR status”, we are not sure if that is the case. Based on our understanding of current spec summarized in the table below. For the agreed cases, UE only has one behavior. Please let us know if we mis-understood current spec. 
	Overlapping different priorities PUCCHs
	UE behavior

	HP PUCCH
	LP CSI/SR
	Drop LP CSI/SR

	HP A/N 
	LP A/N
	Mux LP A/N with HP A/N on a HP PUCCH resource

	HP A/N 
	LP A/N + CSI/SR
	Drop LP CSI/SR, mux LP A/N with HP A/N

	HP SR in PF 0/1 
	LP A/N in PF 0/1/2/3/4
	Drop LP A/N

	HP SR in PF 0/1 
	LP A/N+CSI/SR in PF2/3/4
	Drop LP A/N+CSI/SR

	HP SR+A/N in PF 2/3/4
	LP A/N
	Treat HP SR as HP A/N and mux with LP A/N

	HP SR in PF 0/1 
	LP A/N+ SR in PF0/1
	FFS

	HP SR+A/N in PF 0/1
	LP A/N
	FFS

	HP SR+A/N in PF 0/1
	LP A/N+SR 
	FFS

	
	
	




	Huawei/Hisi 
	Option 2 as a unified solution.
For Option 0 red part, ‘UE behaviour is the same as a PUCCH with LP HARQ-ACK colliding with a PUCCH with HP HARQ-ACK without SR’ – what does it mean? Does it mean: UE behaviour is the same as a PUCCH with LP HARQ-ACK colliding with a PUCCH with HP HARQ-ACK only, if the PUCCH is with HP HARQ-ACK and negative HP SR?

	Intel 
	For option 2, we’re fine with LG’s update, but it seems it can be covered by issue #2 in section 2.2 ? I mean, “If HP HARQ-ACK is using a PUCCH resource provided by n1PUCCH-AN, the LP HARQ-ACK is dropped” is not issue #1 specific issue. 

For option 0 with the updates in red, We’d like to clarify 2nd sentence, does it mean, For negative SR, UE behaviour is   LP HARQ-ACK colliding with a PUCCH with HP HARQ-ACK without overlapping SR resource’? If yes, we share same understanding. 
Regarding QC’s comments “UE only has one behavior.”, in our understanding, HP SR in green cases ‘HP SR in PF 0/1’ is positive HP SR. If it is negative HP SR, LP A/N is transmitted, which is not listed in the table, because we can consider such case as no collision. That is similar to Rel-16, whether LP channel is dropped depends on positive or negative HP SR, rather than depends on whether HP SR resource overlaps with LP channel or not.  

	LG2
	@Intel/Samsung: Regarding Option 0, our understanding is the same with Intel that the UE behavior is the same between the case with LP HARQ-ACK and HP HARQ-ACK only and the case with LP HARQ-ACK and HP HARQ-ACK + negative HP SR. In this sense, the red text in current Option 0 may need to be updated accordingly.
@QC: Your above mentioning “UE will never end up using n1PUCCH-AN, which is only <=2 bits hence not PF2/3/4.” is not correct since the above proposal is not limiting the total HP + LP HARQ-ACK payload size to be > 2 bits. For example, for the case with (HP SR +) 1-bit HP SPS HARQ-ACK and 2-bit LP HARQ-ACK, this case should be covered by the proposal. Then, as in Issue #2 below, the case where UE configured with n1PUCCH-AN for HP SPS HARQ-ACK needs to be addressed.
In addition, regarding your table in above, (as Samsung answered and Intel also replied) my understanding is also that the UE behaviors on the first two green cases would be different according to HP SR status as below.
	Positive HP SR in PF 0/1 
	LP A/N in PF 0/1/2/3/4
	Drop LP A/N

	Positive HP SR in PF 0/1 
	LP A/N+CSI/SR in PF2/3/4
	Drop LP A/N+CSI/SR

	Negative HP SR in PF 0/1 
	LP A/N in PF 0/1/2/3/4
	Transmit LP A/N

	Negative HP SR in PF 0/1 
	LP A/N+CSI/SR in PF2/3/4
	Transmit LP A/N+CSI/SR

	
	
	






2.1.6 6th round discussion
Thanks for the efforts for clarifying companies’ concerns and improving the proposal. Please find the updated proposal and continue the discussion following the 5th round.
Proposal for 6th round discussion:
When a PUCCH carrying explicit/implicit HP SR and HP HARQ-ACK, for HP SR with F1 and HP HARQ-ACK with F0/F1, and HP SR with F0 and HP HARQ-ACK with F0 overlaps with a PUCCH carrying LP HARQ-ACK, where the original PUCCH carrying the HP HARQ-ACK before Step 1 overlaps with K HP SRs , K>=1
· In Step 1, 1-bit HP SR is multiplexed to HP HARQ-ACK bits (based on Rel-15 rules) for determining the resultant PUCCH resource. 
· Note: The description of Step 1 here is only for information purpose, which has no spec impact.
· In Step 2, down-select from the two options:
· Option 0: LP HARQ-ACK is dropped when colliding with a PUCCH with HP HARQ-ACK and positive SR. UE behaviour is the same as a PUCCH with LP HARQ-ACK colliding with a PUCCH with HP HARQ-ACK without SR.
· Option 2: 
· [If the HP HARQ-ACK is using a PUCCH resource provided by PUCCH-ResourceSet or SPS-PUCCH-AN-List,] 1-bit HP SR is appended to HP HARQ-ACK bits. The number of HP UCI bits is 
· The resultant PUCCH resource for multiplexing HP SR + HP HARQ-ACK + LP HARQ-ACK is either of PF2, PF3, or PF4.
· [If HP HARQ-ACK is using a PUCCH resource provided by n1PUCCH-AN, the LP HARQ-ACK is dropped.]

	Option 1
	Samsung, Sony, LG, InterDigital, Intel 

	Option 2
	QC (not support [*] part), E/// (support [*] part), Nokia/NSB (support [*] part), New H3C, OPPO, ZTE, Huawei/Hisi, Sony (can accept if it is majority’s view), vivo(support [*] part), DOCOMO(support [*] part)



	Company
	Comments 

	Intel 
	A typo in table. It is option 0, not option 1 😊
We slightly prefer option 0 for simplicity, though we also acknowledge the benefit of option 2 for lower LP HARQ-ACK dropping. 

	LG
	I copied our latest comments in 5th round below (BTW, Option 1 in the above table is to be updated into Option 0, as Intel pointed out).

@Intel/Samsung: Regarding Option 0, our understanding is the same with Intel that the UE behavior is the same between the case with LP HARQ-ACK and HP HARQ-ACK only and the case with LP HARQ-ACK and HP HARQ-ACK + negative HP SR. In this sense, the current Option 0 may need to be updated accordingly.
@QC: Your above mentioning “UE will never end up using n1PUCCH-AN, which is only <=2 bits hence not PF2/3/4.” is not correct since the above proposal is not limiting the total HP + LP HARQ-ACK payload size to be > 2 bits. For example, for the case with (HP SR +) 1-bit HP SPS HARQ-ACK and 2-bit LP HARQ-ACK, this case should be covered by the proposal. Then, as in Issue #2 below, the case where UE configured with n1PUCCH-AN for HP SPS HARQ-ACK needs to be addressed.
In addition, regarding your table in above, (as Samsung answered and Intel also replied) my understanding is also that the UE behaviors on the first two green cases would be different according to HP SR status as below.
	Positive HP SR in PF 0/1 
	LP A/N in PF 0/1/2/3/4
	Drop LP A/N

	Positive HP SR in PF 0/1 
	LP A/N+CSI/SR in PF2/3/4
	Drop LP A/N+CSI/SR

	Negative HP SR in PF 0/1 
	LP A/N in PF 0/1/2/3/4
	Transmit LP A/N

	Negative HP SR in PF 0/1 
	LP A/N+CSI/SR in PF2/3/4
	Transmit LP A/N+CSI/SR

	
	
	




	Nokia/NSB
	We support Option 2, with the updates in red (for the reasons already mentioned in our Tdoc and also explained by LG).


	Samsung
	Option 0.

To address Huawei’s concern on Option 0, we suggest the following update.

Option 0: LP HARQ-ACK is dropped when colliding with a PUCCH with HP HARQ-ACK and positive SR. UE behaviour is the same as a PUCCH with LP HARQ-ACK colliding with a PUCCH with HP HARQ-ACK without SR. If a HP PUCCH with HARQ-ACK overlaps with at least one HP PUCCH with negative SR and the HP PUCCH with HARQ-ACK does not overlap with a HP PUCCH with positive SR in Step 1, and if the HP PUCCH with HARQ-ACK overlaps with a LP PUCCH with HARQ-ACK in Step 2, UE behaviour is the same as if the HP PUCCH with HARQ-ACK does not overlap with any HP PUCCH with SR in Step 1.


In addition, we think the whole proposal is not clear and suggest the following proposal instead.

Proposal:
For resolving the case where a LP PUCCH with HARQ-ACK overlaps a HP PUCCH with HARQ-ACK and positive SR, the LP PUCCH with HARQ-ACK is dropped. 

Conclusion:
If a HP PUCCH with HARQ-ACK overlaps with at least one HP PUCCH with negative SR and the HP PUCCH with HARQ-ACK does not overlap with a HP PUCCH with positive SR in Step 1, if the HP PUCCH with HARQ-ACK overlaps with a LP PUCCH with HARQ-ACK in Step 2, UE behaviour is the same as if the HP PUCCH with HARQ-ACK does not overlap with any HP PUCCH with SR in Step 1.

The proposal follows the same behavior as HP positive SR colliding with LP PUCCH or LP PUSCH, we don’t think this is something new.
 
With the above proposal, Option 0 has very small spec impact and easy to be implemented and should be adopted for the CR phase compared with Option 2.

@OPPO
Could you please clarify why we should follow PF2/3/4, we have different design in Rel-15.

@QC
Regarding SR status dependance, I think Intel and LG’s comments can address your concern.

We are trying to address every concern for Option 0, hopefully, companies can help address our concerns for Option 2 ^^.

	Ericsson
	Support Option 2 with red text.
Borrowing table entries by QC, the 3 cases listed below are very similar. For #3, Option 2 is fully aligned with the procedure when HP PUCCH uses PF2/3/4 (#2 below). The scenario #3 is only 1 more bit (SR) compared with #1. For both #1 and #2, LP HARQ-ACK is multiplexed and transmitted. We see no reason why LP HARQ-ACK needs to be dropped in #3.  
	1
	HP A/N 
	LP A/N
	Mux LP A/N with HP A/N on a HP PUCCH resource

	2
	HP SR+A/N in PF 2/3/4
	LP A/N
	Treat HP SR as HP A/N and mux with LP A/N

	3
	HP SR+A/N in PF 0/1
	LP A/N
	Proposal




	QC
	Thanks for the further discussion. 

For option 0, is there a typo? The second sentence seems incomplete. Is it better to add the following?
· Option 0: LP HARQ-ACK is dropped when colliding with a PUCCH with HP HARQ-ACK and positive SR. With negative SR, UE behaviour is the same as a PUCCH with LP HARQ-ACK colliding with a PUCCH with HP HARQ-ACK without SR.

@LG@Intel@Samsung, regarding the different behaviours, indeed, in my table, the first two rows are for positive SR – I should be more precise. But that still does not change my point. In this case, 1 bit SR (regardless positive or negative) is already implicit/explicit muxed with HARQ-ACK in. To me, there is no point to have different UE behaviour after step 1, based on SR is positive or negative.  

	Apple
	Option 2 seems okay.

	ZTE
	Still prefer Option 2.

	Huawei/Hisi
	Option 2 is slightly preferred

	OPPO
	Option 2 is preferred. At this stage, it is not necessary to introduce a special design for PF0/1. Moreover, option 0 leads unnecessary LP HARQ-ACK dropping, which decreases system efficiency.

	
	

	
	

	
	



Issue#2: Multiplexing for SPS HARQ-ACK
This issue was discussed in some company’ contribution in last meeting. In this meeting, more companies addressed this issue.
Status in running specification:
UE determines the PUCCH resource from the second sps-PUCCH-AN-List using 
HW proposal:
Proposal 1: When a PUCCH carrying HP HARQ-ACK provided by n1PUCCH-AN overlaps with a PUCCH carrying LP HARQ-ACK with total number of HARQ-ACK bits more than 2 bits, the LP HARQ-ACK is dropped.

Samsung proposal:
Proposal 4: For resolving collision of two overlapping PUCCHs with different priorities in R17, if a HP PUCCH with SPS PDSCH HARQ-ACK overlaps with a LP PUCCH with HARQ-ACK and sps-PUCCH-AN-List is not provided in the second PUCCH-config, the LP PUCCH is dropped.
2.1.7 1st round discussion
Proposal for 1st round discussion:
For resolving collision of two overlapping PUCCHs with different priorities in R17, if a HP PUCCH with SPS PDSCH HARQ-ACK overlaps with a LP PUCCH with HARQ-ACK and sps-PUCCH-AN-List is not provided in the second PUCCH-config, the LP PUCCH is dropped.
	Company
	Comments

	OPPO
	Agree with proposal

	ZTE
	Agree

	Intel 
	We agree with the proposal. 

	vivo
	ok with the proposal.

	ITRI
	Support the proposal.

	DOCOMO
	Agree with the proposal.

	CATT
	It is not quite clear to us why gNB does not configure sps-PUCCH-AN-List for a UE configured with Rel-17 intra-UE multiplexing. But if majority companies see the need, we are fine with the proposal.

	Huawei/Hisi
	Support

	New H3C
	We are fine with this proposal

	Spreadtrum
	Support the proposal.

	Nokia/NSB
	Support the proposal.

	LG
	Support the proposal.

	InterDigital
	Support

	Samsung
	Support

	QC
	Same view as CATT, not sure why gNB would not configure sps-PUCCH-AN-List in this case.


2.1.8 2nd round discussion (for email approval)
All companies showed supports to this proposal in the 1st round. So we try email approval for it in the 2nd round.
Proposal for email approval:
For resolving collision of two overlapping PUCCHs with different priorities in R17, if a HP PUCCH with SPS PDSCH HARQ-ACK overlaps with a LP PUCCH with HARQ-ACK and sps-PUCCH-AN-List is not provided in the second PUCCH-config, the LP PUCCH is dropped.
	Supporting companies:
	LG, ZTE, OPPO,vivo, ITRI, DOCOMO, Intel, Samsung, Huawei/Hisi

	Objecting companies:
	QC

	Company
	Reason for objection

	QC
	We apologize for input our comment late. But for this one, it is quite puzzling that why gNB would not configure sps-PUCCH-AN-List, given everything is static for SPS. 

	LG
	@QC: Considering at least R17 UEs without capability of sps-PUCCH-AN-List, the relevant UE behavior (as in the above proposal) needs to be specified.

	ZTE
	Understand the concern from QC, to solve QC’s concern, maybe alternative way like “When a PUCCH carrying HP SPS PDSCH HARQ-ACK overlaps with a PUCCH carrying LP HARQ-ACK with total number of HARQ-ACK bits more than 2 bits, it is expected the sps-PUCCH-AN-List should be configured” can be considered.

	OPPO
	Share view as LG. The related capability with sps-PUCCH-AN-List, i.e. FG12-2, is independent from R17 intra UE multiplexing. And there is no reason to always bundle these two features. 

	Ericsson
	We are fine with the proposal in principle.
On the other hand, our understanding is, this refers to HP PUCCH with 1 bit SPS HARQ-ACK only, where the PUCCH resource is provided by n1PUCCH-AN.   
· That is, an HP PUCCH may carry dynamic HARQ-ACK with the SPS HARQ-ACK appended, where the PUCCH resource is provided by PRI. For this case, the proposal does not apply.

Recommend adding ‘only’ and/or adding ‘PUCCH resource is provided by n1PUCCH-AN’:
For resolving collision of two overlapping PUCCHs with different priorities in R17, if a HP PUCCH with SPS PDSCH HARQ-ACK only overlaps with a LP PUCCH with HARQ-ACK and sps-PUCCH-AN-List is not provided in the second PUCCH-config, the LP PUCCH is dropped.


	QC2
	@LG: if a UE does not support sps-PUCCH-AN-List, which means it can only support one DL SPS per PHY priority. Then there is only 1-bit HP SPS A/N and 1-bit LP SPS A/N. When they overlap, the total payload is 2 bits and can be transmit by n1-SPS-AN resource. I don’t see why LP SPS A/N needs to be dropped. 
[Samsung] In case of different SCS of DL and UL, there can be 2 SPS HARQ-ACK bits per priority.
@all, another comment is that if the LP PUCCH with HARQ-ACK is dynamically scheduled A/N, it is an error case in Rel-16 and in current Rel-17 spec, if the DG LP A/N overlap with a HP SPS A/N. The proposal would turn it into a valid case and define UE behaviour for it, which we cannot agree on.
[Samsung] If there is HP SPS HARQ-ACK in each slot, LP HARQ-ACK cannot be scheduled, this is very restrictive. The LP HARQ-ACK can be multiplexed in a LP PUSCH.

	Samsung
	Agree with LG.
Also, we think if there is only 1 or 2 SPS PDSCH configuration, it should not be a must for the gNB to configure additional resource for multiplexing with LP HARQ-ACK. gNB should have the flexibility to decide whether to configure the resource. With QC’s suggestion, a NW that does not provide the parameters which is optional has to be forced to do so if it wants to support intra-UE.



2.1.9 3rd round discussion
In the 2nd round, Qualcomm still have concerns about the proposal. Let us continue the discussion in the 3rd round. The comments from 2nd round is copied in the following table. Companies can answer each other based on the previous discussion
Proposal for 3rd round discussion:
For resolving collision of two overlapping PUCCHs with different priorities in R17, if a HP PUCCH with SPS PDSCH HARQ-ACK only overlaps with a LP PUCCH with HARQ-ACK and sps-PUCCH-AN-List is not provided in the second PUCCH-config, the LP PUCCH is dropped.
	Company
	Comments (comments with grey background come from 2nd round)

	QC
	For this one, it is quite puzzling that why gNB would not configure sps-PUCCH-AN-List, given everything is static for SPS. 

	LG
	@QC: Considering at least R17 UEs without capability of sps-PUCCH-AN-List, the relevant UE behavior (as in the above proposal) needs to be specified.

	ZTE
	Understand the concern from QC, to solve QC’s concern, maybe alternative way like “When a PUCCH carrying HP SPS PDSCH HARQ-ACK overlaps with a PUCCH carrying LP HARQ-ACK with total number of HARQ-ACK bits more than 2 bits, it is expected the sps-PUCCH-AN-List should be configured” can be considered.

	OPPO
	Share view as LG. The related capability with sps-PUCCH-AN-List, i.e. FG12-2, is independent from R17 intra UE multiplexing. And there is no reason to always bundle these two features. 

	Ericsson
	We are fine with the proposal in principle.
On the other hand, our understanding is, this refers to HP PUCCH with 1 bit SPS HARQ-ACK only, where the PUCCH resource is provided by n1PUCCH-AN.   
· That is, an HP PUCCH may carry dynamic HARQ-ACK with the SPS HARQ-ACK appended, where the PUCCH resource is provided by PRI. For this case, the proposal does not apply.

Recommend adding ‘only’ and/or adding ‘PUCCH resource is provided by n1PUCCH-AN’:
For resolving collision of two overlapping PUCCHs with different priorities in R17, if a HP PUCCH with SPS PDSCH HARQ-ACK only overlaps with a LP PUCCH with HARQ-ACK and sps-PUCCH-AN-List is not provided in the second PUCCH-config, the LP PUCCH is dropped.


	QC2
	@LG: if a UE does not support sps-PUCCH-AN-List, which means it can only support one DL SPS per PHY priority. Then there is only 1-bit HP SPS A/N and 1-bit LP SPS A/N. When they overlap, the total payload is 2 bits and can be transmit by n1-SPS-AN resource. I don’t see why LP SPS A/N needs to be dropped. 
[Samsung] In case of different SCS of DL and UL, there can be 2 SPS HARQ-ACK bits per priority.
@all, another comment is that if the LP PUCCH with HARQ-ACK is dynamically scheduled A/N, it is an error case in Rel-16 and in current Rel-17 spec, if the DG LP A/N overlap with a HP SPS A/N. The proposal would turn it into a valid case and define UE behaviour for it, which we cannot agree on.
[Samsung] If there is HP SPS HARQ-ACK in each slot, LP HARQ-ACK cannot be scheduled, this is very restrictive. The LP HARQ-ACK can be multiplexed in a LP PUSCH.

	Samsung
	Agree with LG.
Also, we think if there is only 1 or 2 SPS PDSCH configuration, it should not be a must for the gNB to configure additional resource for multiplexing with LP HARQ-ACK. gNB should have the flexibility to decide whether to configure the resource. With QC’s suggestion, a NW that does not provide the parameters which is optional has to be forced to do so if it wants to support intra-UE.

	ZTE
	Support the revised proposal.

	New H3C
	Support  this proposal

	vivo
	Support this proposal

	LG
	Support this proposal.
@QC: This proposal is intended to apply for any LP AN (with any payload size) rather than limiting to LP SPS AN. And as commented by Samsung, gNB flexibility in term of configuring PUCCH resource according to situation, should be guaranteed.

	ITRI
	Support this proposal

	QC3
	@Samsung, Can Samsung please illustrate more on this case “different SCS of DL and UL, there can be 2 SPS HARQ-ACK bits per priority”? I am not sure I get what is the scenario. A figure could help, if Samsung does not mind providing it.

@LG @ Samsung. 
To make sure we are on the same page. Do you agree that “it is an error case in Rel-16 and in current Rel-17 spec, if the DG LP A/N overlap with a HP SPS A/N”? If so, is the intention of the proposal is to allow this case? If that is the intention, then why allowing this case only when “sps-PUCCH-AN-List is not provided in the second PUCCH-config”? So the case is still an error case where sps-PUCCH-AN-List is provided? I am a little puzzled here. 

Regarding the gNB scheduling flexibility is increased with this proposal. I also do not get it. In this case, HP A/N is SPS, gNB knows the HP SPS A/N is configured already, but gNB still want to schedule LP DG A/N to overlap with it, but then the LP DG A/N will be dropped according to the proposal. Why gNB want to do that?
 

	Intel 
	Support the proposal. 
Regarding the restriction mentioned by QC (DG LP A/N overlap with a HP SPS A/N), it seems the restriction applies to Rel-16 but not for Rel-17 UE supporting intra-UE multiplexing ?  
	A UE does not expect to be scheduled to transmit a PUCCH or a PUSCH with smaller priority index that would overlap in time with a PUCCH of larger priority index with HARQ-ACK information only in response to a PDSCH reception without a corresponding PDCCH unless the UE is provided UCI-MuxWithDifferentPriority. A UE does not expect to be scheduled to transmit a PUCCH of smaller priority index that would overlap in time with a PUSCH of larger priority index with SP-CSI report(s) without a corresponding PDCCH unless the UE is provided UCI-MuxWithDifferentPriority.





	Nokia/NSB
	Support this proposal. 

	DOCOMO
	Support the proposal.

	OPPO
	Support the proposal.


2.1.10 4th round discussion
Continue the discussion from 2nd and 3rd round. Companies do not need to repeat your positions in this round. I will capture companies’ position from the inputs in previous rounds. Companies are encouraged to further ask/answer questions in the following table.
Proposal for 4th round discussion:
For resolving collision of two overlapping PUCCHs with different priorities in R17, if a HP PUCCH with SPS PDSCH HARQ-ACK only overlaps with a LP PUCCH with HARQ-ACK and sps-PUCCH-AN-List is not provided in the second PUCCH-config, the LP PUCCH is dropped.
	Support
	LG, ZTE, OPPO, vivo, ITRI, DOCOMO, Intel, Samsung, Huawei/Hisi, New H3C, Nokia/NSB, Ericsson

	Not support
	QC



	Company
	Further comments

	Huawei/Hisi
	OK

	Samsung
	Regarding QC’s question, I was mentioning the case below. For example, K1=1, each PUCCH includes two bits HARQ-ACK.
[image: ]
Regarding the error case, we think that is too restrictive. For example, in the above case, LP HARQ-ACK can never be scheduled. The issue should be fixed in Rel-16. Also, Intel clarified the error does not exist in Rel-17.

Regarding the flexibility, there can be multiple LP SPS configurations with different periodicity, in some slot, the collision won’t happen, but in some slot the collision may happen.


	Ericsson
	Support

	QC
	Thanks Intel point me to the newest Rel-17 spec. I missed that. So HP SPS A/N overlap with LP DG A/N is not an error case. 
Also Thank Samsung for providing the example. I see you point now. 
Putting all the pieces together, let’s see what are the exactly the scenarios we are discussing. I think there are two scenarios. 

Scenario 1) HP SPS A/N overlap with LP SPS A/N: UE does not support sps-PUCCH-AN-List so NW does not configure it in the second PUCCH-config. In CA with mixed numerologies like Samsung pointed out. It could end up that UE cannot mux the HP SPS A/N and LP SPS A/N in n1-PUCCH-AN resource. Therefore UE has to drop the LP A/N. 
Scenario 2)  HP SPS A/N overlap with DG A/N: UE does not support sps-PUCCH-AN-List so NW does not configure it in the second PUCCH-config. It could end up that UE cannot mux the HP SPS A/N and LP DG A/N in n1-PUCCH-AN resource.
For scenario 1, I can see the use case, although it is questionable how important the use case is. 
For scenario 2, I still not sure why NW will schedule the DG A/N to overlap with the HP SPS A/N, while knowing it will be dropped by the UE. Even if RAN1 adopt this proposal for scenario 2, what benefit it brings to NW/UE?

	LG

	Support the proposal.
Regarding QC’s scenario 2, we think there might be the case where HP SPS activation DCI comes later than LP PDSCH scheduling DCI, in which case the HP SPS HARQ-ACK for the first HP SPS PDSCH could be overlapped with the LP DG HARQ-ACK.

	Samsung2
	Regarding QC’2 scenario 2, a gNB can schedule a LP PUSCH to piggyback LP HARQ-ACK, but UE may miss the LP UL grant.


2.1.11 5th round discussion
Thank you further analysing the overlapping scenarios and discussing the use case of the proposal. Let us continue the discussion for the remaining questions, e.g., QC’s questions on the Scenario 2). 
Proposal for 5th round discussion:
For resolving collision of two overlapping PUCCHs with different priorities in R17, if a HP PUCCH with SPS PDSCH HARQ-ACK only overlaps with a LP PUCCH with HARQ-ACK and sps-PUCCH-AN-List is not provided in the second PUCCH-config, the LP PUCCH is dropped.
	Support
	LG, ZTE, OPPO, vivo, ITRI, DOCOMO, Intel, Samsung, Huawei/Hisi, New H3C, Nokia/NSB, Ericsson

	Not support
	QC



	Company
	Further comments (comments with grey background come from 4th round)

	QC
	Thanks Intel point me to the newest Rel-17 spec. I missed that. So HP SPS A/N overlap with LP DG A/N is not an error case. 
Also Thank Samsung for providing the example. I see you point now. 
Putting all the pieces together, let’s see what are the exactly the scenarios we are discussing. I think there are two scenarios. 

Scenario 1) HP SPS A/N overlap with LP SPS A/N: UE does not support sps-PUCCH-AN-List so NW does not configure it in the second PUCCH-config. In CA with mixed numerologies like Samsung pointed out, It could end up that UE cannot mux the HP SPS A/N and LP SPS A/N in n1-PUCCH-AN resource. Therefore UE has to drop the LP A/N. 
Scenario 2)  HP SPS A/N overlap with DG A/N: UE does not support sps-PUCCH-AN-List so NW does not configure it in the second PUCCH-config. It could end up that UE cannot mux the HP SPS A/N and LP DG A/N in n1-PUCCH-AN resource.
For scenario 1, I can see the use case, although it is questionable how important the use case is. 
For scenario 2, I still not sure why NW will schedule the DG A/N to overlap with the HP SPS A/N, while knowing it will be dropped by the UE. Even if RAN1 adopt this proposal for scenario 2, what benefit it brings to NW/UE?

	LG

	Support the proposal.
Regarding QC’s scenario 2, we think there might be the case where HP SPS activation DCI comes later than LP PDSCH scheduling DCI, in which case the HP SPS HARQ-ACK for the first HP SPS PDSCH could be overlapped with the LP DG HARQ-ACK.

	Samsung2
	Regarding QC’2 scenario 2, a gNB can schedule a LP PUSCH to piggyback LP HARQ-ACK, but UE may miss the LP UL grant.

	QC2
	To LG/Samsung: Thanks for providing those examples for scenario 2. But I think they are not nominal cases. I don’t see the need to do optimization for those corner cases. 
Since majority support this proposal, we don’t want to block the progress. For scenario 1, it might be fine to specify UE behavior to support it. For scenario 2, to be honest, gNB should avoid such scheduling. 
Having said the above, we are fine to the proposal with following update to limit to only scenario 1. 
For resolving collision of two overlapping PUCCHs with different priorities in R17, if a HP PUCCH with SPS PDSCH HARQ-ACK only overlaps with a LP PUCCH with SPS PDSCH HARQ-ACK only and sps-PUCCH-AN-List is not provided in the second PUCCH-config, the LP PUCCH is dropped.

	Samsung
	Thank you QC for being flexible, we would like to ask QC why not to specify the UE behavior for DG HARQ-ACK? I do agree it may not be a typical case, but what if the case happens in case of DCI missing? The UE behavior is undefined, UE may not transmit HP HARQ-ACK, this will degrade the performance. We don’t think it should be restricted to SPS HARQ-ACK only, such restriction has no benefit at all.

	LG
	@QC: As you also know, it was agreed in last meeting that the first PDSCH associated with SPS activation DCI is treated as a SPS PDSCH, and the corresponding HARQ-ACK is transmitted by using SPS PUCCH resource. So, I think the case I mentioned earlier (i.e., HP SPS HARQ-ACK for the first HP SPS PDSCH could be overlapped with LP HARQ-ACK for LP DG PDSCH), would not be corner case.
For this reason, the original FL’s proposal in above is reasonable (rather than not specifying the case of LP DG HARQ-ACK).

	Ericsson
	Support the proposal.
We think the described scenario may happen. It is not so useful to debate how frequent the scenario may happen. 

	ZTE
	Share the view from Samsung and LG that HP SPS HARQ-ACK for the first HP SPS PDSCH could be overlapped with LP HARQ-ACK for LP DG PDSCH.

	QC2
	Thanks for the further discussion. But I am still not convinced that we need to define UE behavior for corner cases, such as DCI missing or A/N for SPS activation “HAS” to overlap with LP DG A/N. For nominal cases, do we agree that gNB will not schedule the DG A/N to overlap with the HP SPS A/N, while knowing it will be dropped by the UE? If so, this scenario 2 is not justified for specification. We design spec for nominal cases, not corner cases. There maybe a few exceptions but this case is not justified to be an exception.  

	LG2
	@QC: If we go with your direction, that is, to leave the case of HP SPS HARQ-ACK with n1PUCCH-AN + LP DG HARQ-ACK as undefined or error case, then the gNB would have to hesitate and could not properly do HP SPS activation and/or some PUSCH scheduling, which causes latency increase and performance loss on HP transmission. If the above case happen, since it is treated as an error by the UE, latency increase and performance loss on HP transmission would also be caused. It is quite undesirable to put such unnecessary restriction and to have latency/performance impacts to HP transmission.


2.1.12 6th round discussion
For this meeting, it is suggested to make the progress for the scenario companies can compromise. And the other scenario can be further considered in next meeting. Please check if you can live with it.
Proposal for 6th round discussion:
For resolving collision of two overlapping PUCCHs with different priorities in R17, if a HP PUCCH with SPS PDSCH HARQ-ACK only overlaps with a LP PUCCH with SPS PDSCH HARQ-ACK only and sps-PUCCH-AN-List is not provided in the second PUCCH-config, the LP PUCCH is dropped.
· FFS: if a HP PUCCH with SPS PDSCH HARQ-ACK only overlaps with a LP PUCCH with DG HARQ-ACK only.

	Company
	Comments 

	Intel 
	We understand companies have different views on ‘corner case’, and we tend to agree that the FFS point may be not typical. But, we think a unified solution would be desirable at this stage, thus we prefer the proposal in 5th round for both SPS and DG HARQ-ACK case. 

	LG
	We don’t see the reason to have the above FFS, and thus, we share the same view with Intel and support the original proposal in 5th round below.

Proposal for 5th round discussion:
For resolving collision of two overlapping PUCCHs with different priorities in R17, if a HP PUCCH with SPS PDSCH HARQ-ACK only overlaps with a LP PUCCH with HARQ-ACK and sps-PUCCH-AN-List is not provided in the second PUCCH-config, the LP PUCCH is dropped.

In addition, I copied our latest comments in 5th round below, to provide the observations in case with the different way.

@QC: If we go with your direction, that is, to leave the case of HP SPS HARQ-ACK with n1PUCCH-AN + LP DG HARQ-ACK as undefined or error case, then the gNB would have to hesitate and could not properly do HP SPS activation and/or some PUSCH scheduling, which causes latency increase and performance loss on HP transmission. If the above case happen, since it is treated as an error by the UE, latency increase and performance loss on HP transmission would also be caused. It is quite undesirable to put such unnecessary restriction and to have latency/performance impacts to HP transmission.

	Nokia/NSB
	We are open to the following possibilities, with a slight preference towards the first one:
· 1st preference: Support the proposal from the 5th round of discussion. 
· 2nd preference: Support the proposal from the 6th round of discussion, and define the FFS scenario as an error case.  

	Sony
	We are fine with either 5th round proposal or the 6th round proposal but prefer the 5th round proposal.

	Samsung
	Support the proposal from the 5th round of discussion. 
@QC, I don’t think LP UL DCI missing is a corner case if LP HARQ-ACK is scheduled to be multiplexed in a LP PUSCH, as discussed in [109-e-NR-CRs-01], the case requires all the DL DCIs are missed, and the issue was discussed for a year. Compared with that case, one UL DCI missing is not a corner case for LP.


	vivo
	We prefer the 5th round proposal for unified solution. We can live with the 6th round proposal if most companies are supportive. 

	Ericsson
	Support proposal in 5th round for a unified solution

	DOCOMO
	Prefer the 5th round proposal for a unified solution.

	QC
	We can live with the proposal. Proposal in the 5th round is not acceptable to us, based on the reason we already gave. 
@Samsung, to be honest, [109-e-NR-CRs-01] is also a corner case, in our view. Nevertheless, the missing DCI rate is only 1%. Furthermore, if gNB worried about the impact to HP SPS A/N, gNB can use higher AL for DCI or schedule PUSCH around SPS A/N. 
@LG, the glitch only occurs potentially at the A/N for SPS activation DCI. Is it that critical? 

	ZTE
	Support proposal in 5th round. The FFS part is hard to be accepted as an error case as the case where HP SPS activation DCI comes later than LP PDSCH scheduling DCI is not a corner case.

	Huawei/Hisi
	We support the 5th round proposal as a unified solution. As long as the UE performs the dropping, it does not matter it is SPS only or DG is also included.
If we separately specify different cases, additional spec impact is needed to capture the error case of ‘UE does not expect LP DG HARQ-ACK and HP SPS HARQ-ACK without sps-PUCCH-AN-List’. But actually the gNB cannot ensure DCI missing will never happen, so such error case will happen as long as DCI missing happens. A specific design of DCI assignment or scheduling is imposed on gNB to avoid or reduce such error cases.

	OPPO
	We support the 5th round proposal as a unified solution

	
	



[bookmark: _Toc101608023]Issue#3: Interlace number adjustment for PUCCH
Apple proposal:
Proposal 3-1: If a UE is provided a first interlace of  PRBs by interlace0 in InterlaceAllocation, the UE has HARQ-ACK, SR and wideband or sub-band CSI reports to transmit, and the UE determines a PUCCH resource with PUCCH format 2, or the UE has HARQ-ACK, SR and wideband CSI reports to transmit and the UE determines a PUCCH resource with PUCCH format 3, or the UE has HARQ-ACK, SR and sub-band CSI reports to transmit, and the UE determines a PUCCH resource with PUCCH format 3, where
- the UE determines the PUCCH resource using the PUCCH resource indicator field in a last of a number of DCI formats with 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 after the UE determines the PUCCH resource set
- if
,
the UE transmits the HARQ-ACK, SR, and CSI reports bits in a PUCCH over the first interlace
- else, if the UE is provided a second interlace of  PRBs by interlace1 and if
,
the UE transmits the HARQ-ACK, SR, and CSI reports bits in a PUCCH over both the first and second interlaces
- else, the UCI omission procedure is same as the corresponding one when the UE is provided PUCCH-ResourceSet by replacing  with , or, if the UE is provided interlace1, by .

2.1.13 1st round discussion
Proposal for 1st round discussion:
If a UE is provided a first interlace of  PRBs by interlace0 in InterlaceAllocation, the UE has HARQ-ACK, SR and wideband or sub-band CSI reports to transmit, and the UE determines a PUCCH resource with PUCCH format 2, or the UE has HARQ-ACK, SR and wideband CSI reports to transmit and the UE determines a PUCCH resource with PUCCH format 3, or the UE has HARQ-ACK, SR and sub-band CSI reports to transmit, and the UE determines a PUCCH resource with PUCCH format 3, where
- the UE determines the PUCCH resource using the PUCCH resource indicator field in a last of a number of DCI formats with 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 after the UE determines the PUCCH resource set
- if
,
the UE transmits the HARQ-ACK, SR, and CSI reports bits in a PUCCH over the first interlace
- else, if the UE is provided a second interlace of  PRBs by interlace1 and if
,
the UE transmits the HARQ-ACK, SR, and CSI reports bits in a PUCCH over both the first and second interlaces
- else, the UCI omission procedure is same as the corresponding one when the UE is provided PUCCH-ResourceSet by replacing  with , or, if the UE is provided interlace1, by .

	Company
	Comments

	OPPO
	Before we go to details, we’d better to clarify whether to support R17 intra UE multiplexing in unlicensed band.

	Apple
	The support of CG-UCI multiplexing with HP/LP in R17 was agreed in the unlicensed band agreement. So our understanding R17 intra UE multiplexing unlicensed band is supported.

	Intel 
	We share same understanding with Apple that R17 intra UE multiplexing is supported in unlicensed band. The group for Rel-17 URLLC over unlicensed band already discussed and agreed to support CG-UCI multiplexing for R17 intra UE multiplexing. 
For unlicensed band, at least for regions with PSD and OCB requirement, interlace based PUSCH is needed. Therefore, we tend to agree with Apple that extension of PRB determination to interlace determination is desirable.  

	vivo
	We agree that R17 intra UE multiplexing should be supported in unlicensed band and it is needed to extend PRB determination to interlace determination.

	DOCOMO
	Share the same understanding that CG-UCI multiplexing of different priorities is supported in Rel-17 intra-UE multiplexing, and we are fine with the proposal.

	Nokia/NSB
	Since the support of joint operation was agreed under Unlicensed Band, then probably better to discuss any open points regarding this joint operation there.
If the majority prefers to discuss this issue here, we are fine with the intention of the proposal.

	Samsung
	Share similar view as Nokia.

	
	


2.1.14 2nd round discussion (for email approval)
It has been agreed to support CG-UCI multiplexing of different priorities in the unlicensed band agreement in Rel-17. So the relative remaining issues can be discussed. Here companies can first check the following proposal for email approval.
Proposal for email approval:
If a UE is provided a first interlace of  PRBs by interlace0 in InterlaceAllocation, the UE has HARQ-ACK, SR and wideband or sub-band CSI reports to transmit, and the UE determines a PUCCH resource with PUCCH format 2, or the UE has HARQ-ACK, SR and wideband CSI reports to transmit and the UE determines a PUCCH resource with PUCCH format 3, or the UE has HARQ-ACK, SR and sub-band CSI reports to transmit, and the UE determines a PUCCH resource with PUCCH format 3, where
- the UE determines the PUCCH resource using the PUCCH resource indicator field in a last of a number of DCI formats with 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 after the UE determines the PUCCH resource set
- if
,
the UE transmits the HARQ-ACK, SR, and CSI reports bits in a PUCCH over the first interlace
- else, if the UE is provided a second interlace of  PRBs by interlace1 and if
,
the UE transmits the HARQ-ACK, SR, and CSI reports bits in a PUCCH over both the first and second interlaces
- else, the UCI omission procedure is same as the corresponding one when the UE is provided PUCCH-ResourceSet by replacing  with , or, if the UE is provided interlace1, by .

Note: It has been agreed to support CG-UCI multiplexing of different priorities in the unlicensed band agreement in Rel-17.

	Supporting companies:
	

	Objecting companies:
	QC (not real object. But we need see a real TP before we can agree on this), Nokia/NSB (same as QC), Samsung

	Company
	Reason for objection

	QC
	Again, we apologize for our late input. We actually are not against the principle/intention of this proposal. But there a lot of details in this proposal. This proposal is written like a TP but not following TP format. Can the proponents of this proposal please kindly provide exact TP to show what are the changes on top of current spec? For example, in current spec, there is no definition of , nor , nor , nor, nor , nor . I am not sure how editor can put the text and equations in this proposal together with current spec. 

Another minor question: in current spec, for the last else, it is captured as “else, the procedure is same as the corresponding one…”, why we want to say “UCI omission procedure” in this TP?

	Nokia/NSB
	Agree with QC. If this is such a long & very specific ‘agreement’ why not discussing & agreeing on a TP directly (especially as it seems to be written as a ‘pseudo TP’ already. 

	Ericsson
	Agree with QC and Nokia that it’s better to work on TP text directly.

Also: The formulation should follow the existing way which has been adopted earlier in the spec. In the current spec the similar formulas are multiplied by Qm * r1 * r2 to avoid divisions. Then, there seems to be no need for the ceiling (as in the spec), which is different from the proposal.


	Apple
	@QC, @Nokia, @Ericsson @FL,  at RAN1 106-e agreement, we have the following

Agreement
For determining the PUCCH resource to carry the multiplexed high-priority and low-priority HARQ-ACKs,
· The number of RBs for multiplexing HP HARQ-ACK and LP HARQ-ACK on a PUCCH format 3 is determined as following:
· If  , the minimum number of RBs is determined as the number of , satisfying  and 
· Note:  is multiplied at both sides to avoid mismatch between gNB and UE due to floating point operation. Editor to capture as suggested.
· Otherwise, 
· Alt1: the number of RBs is . FFS: Whether/How LP HARQ-ACK is dropped.
· Alt2: the number of RBs is determined by HP ACK payload size. LP HARQ-ACK is fully dropped. 
· Other alternatives are not precluded.
· r_HP_UCI is maxCodeRate configured for HP bits and r_LP_UCI is maxCodeRate configured for LP bits in the second PUCCH-Config (the PUCCH-config containing the PUCCH resource of the HP HARQ-ACK).
· FFS whether more than one maxCodeRate can be configured for one priority.
· If   is not equal to [image: ] according to [4, TS 38.211],  is increased to the nearest allowed value of nrofPRBs for PUCCH-format3 provided by the second PUCCH-Config [12, TS 38.331].
· HP coded bits and LP coded bits are not transmitted using the same RE(s)
· FFS for PUCCH format 2.

It make it simpler for companies to review the proposal, and also take into consideration ERcisson’s comment’s on ceiling, can we check the proposal below (detla is marked in red for interlace ? Hope the formulation is easy to follow. Thanks.

Proposal for interlace number adjustment: 
If the UE is provided a first interlace of  PRBs by interlace0 and a second interlace of  PRBs by interlace1: 

For determining the PUCCH resource to carry the multiplexed high-priority and low-priority HARQ-ACKs,
· The number of interlaces for multiplexing HP HARQ-ACK and LP HARQ-ACK on a PUCCH format 2/3 is determined as following:
· If  
then the UE transmits the UCIs in a PUCCH over the first interlace; otherwise the UE transmits the UCIs in a PUCCH over both interlaces.
Note:  is multiplied at both sides to avoid mismatch between gNB and UE due to floating point operation. Editor to capture as suggested.
·  
· r_HP_UCI is maxCodeRate configured for HP bits and r_LP_UCI is maxCodeRate configured for LP bits in the second PUCCH-Config (the PUCCH-config containing the PUCCH resource of the HP HARQ-ACK).


	Intel 
	We also think it would be more efficient to check the TP directly. 
@Apple, for “otherwise the UE transmits the UCIs in a PUCCH over both interlaces”, we should add ‘if the UE is provided a second interlace’.  And the current wording is unclear, if a UE is provided by one interlace, and If  > . 


	Samsung
	Share similar view as E///, there is no need for the ceiling.

	Intel 2
	@Apple. It seems the TP still does not cover case 1-2. 
In my understanding, we have following cases: 
Case 1: UE is provided by only single interlace, 
            Case 1-1: if   UE transmits the PUCCH over all PRBs of the single interlace. 
             Case 1-2: if   UE transmits the PUCCH over all PRBs of the single interlace.


Case 2: UE is provided by two interlaces  
             Case2-1: if   UE transmits the PUCCH over all PRBs of the single interlace.
              Case 2-2,  if   , UE transmits the PUCCH over al PRBs of two interlaces. 

It can be seen that, UE transmits the PUCCH over single interlace for case 1-1, 1-2 and 2-1, and UE transmits PUCCH over two interlaces for case 2-2. 

Please check the suggested revision. I’m not sure ‘else’ is sufficient for case 2-2, or we still need to clearly capture the condition for case 2-2.  

	If a UE is provided a first interlace of  PRBs by interlace0 in InterlaceAllocation, 
 
-  if the UE is not provided a second interlace of  PRBs by interlace1, or the UE is provided a second interlace of  PRBs by interlace1 and
  the UE transmits the PUCCH over the first interlace

- else, [if the UE is provided  a second interlace of  PRBs by interlace1 and if 
  the UE transmits the PUCCH over both the first and second interlaces
   -	else, the UE transmits the PUCCH over both the first and second interlaces.











2.1.15 3rd round discussion
The 3rd round is skipped for this issue. If Apple can prepare a draft TP, we can resume the discussion in the 4th round.
[Apple]: Per comments from QC, Nokia, Ericsson, Samsung and Intel, please see the provided TP below based on TS 38.213 (h.1.0). The wording follows existing specification for interlaced transmission (P.119, Clause 9.2.5.2, TS 38.213 (h.1.0)). Fixed the ceiling operation as commented by Ericsson and Samsung above, and removed all parts commented by QC. As the structure closely follows that in  P.119, Clause 9.2.5.2, TS 38.213, hope the issue pointed out by Intel is addressed. Thanks to all for the good comments.

9.2.5.3 UE procedure for reporting UCI of different priorities
…..
If the PUCCH resource includes PUCCH format 2 or PUCCH format 3 and  PRBs, the UE determines a number of  PRBs for the PUCCH transmission to be the minimum number of PRBs that starts from the first PRB from the  PRBs and results to

where  or  is a number of CRC bits, if any, for encoding the  or the  HARQ-ACK information bits, respectively,  is provided by maxCodeRateLP, and the remaining parameters are as defined in clause 9.2.5.2 with . For PUCCH format 3, if  is not equal to  [4, TS 38.211],  is increased to a nearest value that is equal to and does not exceed nrofPRBs.
If , the UE transmits the PUCCH over the  PRBs. If a UE transmits a PUCCH that includes HARQ-ACK information bits of priority 0 and 1 using PUCCH format 1, the UE determines a power for the PUCCH transmission, as described in clause 7.2.1, assuming that all HARQ-ACK information bits have priority 1.

If a UE is provided a first interlace of  PRBs by interlace0 in InterlaceAllocation,  
-  if  the UE transmits the PUCCH over the first interlace
- else, if the UE is provided a second interlace of  PRBs by interlace1 and if 
  the UE transmits the PUCCH over both the first and second interlaces
   -	else, the UE transmits the PUCCH over both the first and second interlaces.

….

2.1.16 4th round discussion
The TP provided by Apple is discussed in this round.
Proposal for 4th round discussion:

9.2.5.3  UE procedure for reporting UCI of different priorities
…..
If the PUCCH resource includes PUCCH format 2 or PUCCH format 3 and  PRBs, the UE determines a number of  PRBs for the PUCCH transmission to be the minimum number of PRBs that starts from the first PRB from the  PRBs and results to

where  or  is a number of CRC bits, if any, for encoding the  or the  HARQ-ACK information bits, respectively,  is provided by maxCodeRateLP, and the remaining parameters are as defined in clause 9.2.5.2 with . For PUCCH format 3, if  is not equal to  [4, TS 38.211],  is increased to a nearest value that is equal to and does not exceed nrofPRBs.
If , the UE transmits the PUCCH over the  PRBs. If a UE transmits a PUCCH that includes HARQ-ACK information bits of priority 0 and 1 using PUCCH format 1, the UE determines a power for the PUCCH transmission, as described in clause 7.2.1, assuming that all HARQ-ACK information bits have priority 1.

If a UE is provided a first interlace of  PRBs by interlace0 in InterlaceAllocation,  
-  if  the UE transmits the PUCCH over the first interlace
- else, if the UE is provided a second interlace of  PRBs by interlace1 and if 
  the UE transmits the PUCCH over both the first and second interlaces
   -	else, the UE transmits the PUCCH over both the first and second interlaces.

….

	Company
	Comments

	Huawei/Hisi
	The two resulted UE behaviors are the same?

- else, if the UE is provided a second interlace of  PRBs by interlace1 and if 
  the UE transmits the PUCCH over both the first and second interlaces
   -	else, the UE transmits the PUCCH over both the first and second interlaces.


	Samsung
	Same concern as Huawei

	Apple
	@Huawei, @Samsung, your comments are well taken. Please check the revision below 
If a UE is provided a first interlace of  PRBs by interlace0 in InterlaceAllocation,  
If the UE is provided a second interlace of  PRBs by interlace1 in InterlaceAllocation,  
-  if  the UE transmits the PUCCH over the first interlace
- else the UE transmits the PUCCH over both the first and second interlaces.
else the UE transmits the PUCCH over the first interlace.


	Ericsson
	We are fine with updated version from Apple.

	Intel 
	Fine with the updated version from Apple. 

	vivo
	Fine with the updated version from Apple.

	LG
	We are also fine with the updated version from Apple.

	Nokia/NSB
	Fine with the updated version from Apple.

	DOCOMO
	Fine with the updated version from Apple.

	Samsung2
	For the same priority, the description is per PUCCH format, we think the same rule should apply here unless there is any difference.

	OPPO
	Fine with the updated version from Apple.

	
	


2.1.17 5th round discussion (for email approval)
Most of companies can agree on the Apple’s modified TP in the 4th round. In this round, we try email approval if the companies having different views can live with the proposal.
Proposal for email approval:
[bookmark: _Hlk103770179]Adopt the following text proposal for Section 9.2.5.3 of TS 38.213. 
****************************************************************
9.2.5.3  UE procedure for reporting UCI of different priorities
…..
If the PUCCH resource includes PUCCH format 2 or PUCCH format 3 and  PRBs, the UE determines a number of  PRBs for the PUCCH transmission to be the minimum number of PRBs that starts from the first PRB from the  PRBs and results to

where  or  is a number of CRC bits, if any, for encoding the  or the  HARQ-ACK information bits, respectively,  is provided by maxCodeRateLP, and the remaining parameters are as defined in clause 9.2.5.2 with . For PUCCH format 3, if  is not equal to  [4, TS 38.211],  is increased to a nearest value that is equal to and does not exceed nrofPRBs.
If , the UE transmits the PUCCH over the  PRBs. If a UE transmits a PUCCH that includes HARQ-ACK information bits of priority 0 and 1 using PUCCH format 1, the UE determines a power for the PUCCH transmission, as described in clause 7.2.1, assuming that all HARQ-ACK information bits have priority 1.
If a UE is provided a first interlace of  PRBs by interlace0 in InterlaceAllocation,  
If the UE is provided a second interlace of  PRBs by interlace1 in InterlaceAllocation,  
-  if  the UE transmits the PUCCH over the first interlace
- else the UE transmits the PUCCH over both the first and second interlaces.
else the UE transmits the PUCCH over the first interlace.
…..
****************************************************************
	Supporting companies:
	New H3C,OPPO, Nokia/NSB (after aligning the indent as suggested by QC), Ericsson, Intel 

	Objecting companies:
	

	Company
	Reason for objection

	Samsung
	Can accept if it is the majority view

	QC
	A minor comment: The indent for the following two bullets should be aligned, right?
-  if  the UE transmits the PUCCH over the first interlace
- else the UE transmits the PUCCH over both the first and second interlaces.


	Apple
	Yes, QC’s understanding is correct, as  the same heading “-“ is used for two bullets, hope it is clear 



Issue#4: Power control enhancement for PUCCH
Apple proposal:

Proposal 5-1:  For PUCCH formats 2/3/4, the delta factor  is determined from UCI part 1: 
· The number of resource elements for UCI part 1  where   is the number of coded bits for UCI part 1
· If    is smaller or equal to 11,
· 
· If a HARQ-ACK codebook with  bits is included in UCI part 1, [image: ] is used instead of  for the HARQ-ACK codebook:
· 	
· If more than one HARQ-ACK codebooks are included in UCI part 1 (e.g. one due to SPS HARQ deferral, another for HARQ feedback for dynamic grant PDSCH(s)), then replacement of the number of HARQ-ACK codebook size by the associated  can be applied to each HARQ-ACK codebook.

· otherwise
· where 
· [image: ] and 
· 

· And  =  is applied to both UCI parts.

Proposal 5-2: the issue for PUCCH format 4 needs to be tackled. Proposal 5-1 above provides a solution for that.
Proposal 5-3: For Rel-17 intra-UE multiplexing, retain the difference between [image: ] and  .  
2.1.18 1st round discussion
Proposal for 1st round discussion:
For PUCCH formats 2/3/4, the delta factor  is determined from UCI part 1: 
· The number of resource elements for UCI part 1  where   is the number of coded bits for UCI part 1
· If    is smaller or equal to 11,
· 
· If a HARQ-ACK codebook with  bits is included in UCI part 1, [image: ] is used instead of  for the HARQ-ACK codebook:
· 	
· If more than one HARQ-ACK codebooks are included in UCI part 1 (e.g. one due to SPS HARQ deferral, another for HARQ feedback for dynamic grant PDSCH(s)), then replacement of the number of HARQ-ACK codebook size by the associated  can be applied to each HARQ-ACK codebook.

· otherwise
· where 
· [image: ] and 
· 

· And  =  is applied to both UCI parts.

	Company
	Comments

	Apple
	There are two issues:  1) the difference between [image: ] and O_UCI should be reflected 2). For PUCCH format 4, the calculation of REs needs to be corrected.

	vivo
	Before we go to agree the proposal, we’d better to clarify what’s the difference between this proposal and current specification. We already agreed in previous meeting to calculate the delta factor  based on high priority UCI.

	Huawei/Hisi
	Not clear about the intention. Is it a new proposal or a TP?

	Nokia/NSB
	We have a similar comment as vivo.

	Samsung
	The issue was discussed before. We don’t we should reopen the discussion and revert previous agreement.

	Ericsson
	It seems like the proposal addresses two different issues. The first is the difference between n_HARQ and O_ACK that is used for power control. The other is the number of REs for PF4. It seems reasonable to discuss these issues separately in two different proposals. 
In principle we agree with the intention of the proposal.

	LG
	Similar view with vivo.


2.1.19 2nd round discussion
In the first round, companies asked:
· What’s the difference between this proposal and current specification? We already agreed in previous meeting to calculate the delta factor  based on high priority UCI.
Apple is suggested to provide further explanation for the proposal in the 2nd round. Then other companies can further check their positions.
	Company
	Comments

	Apple
	First we are not to revert a previous agreement. We agreed the calculation is according to HP UCI, yet due to the way that is captured in the specification, two issues arise:
1. Note for Type 1 codebook,  when there is  a small number of PDSCHs received by the UE, most of the entries in the Type 1 codebook are populated with NACKs as they don’t correspond to actual PDSCH reception. That is why in Rel-15, the parameter  n_HARQ was introduced.  In this case, the HP HARQ-ACK’s n_HARQ should be used.

2. The other one is the number of REs for PF4, the treatment following the specification text is incorrect.


	
	


2.1.20 3rd round discussion
Continue discussion based on Apple’s explanation:
	Company
	Comments

	Apple
	First we are not to revert a previous agreement. We agreed the calculation is according to HP UCI, yet due to the way that is captured in the specification, two issues arise:
1. Note for Type 1 codebook, when there is a small number of PDSCHs received by the UE, most of the entries in the Type 1 codebook are populated with NACKs as they don’t correspond to actual PDSCH reception. That is why in Rel-15, the parameter  n_HARQ was introduced.  In this case, the HP HARQ-ACK’s n_HARQ should be used.
2. The other one is the number of REs for PF4, the treatment following the specification text is incorrect.


	vivo
	We support the intention of the proposal

	QC
	We also support the intention of the proposal. The two issues raised by apple are valid. 

	Intel 
	We tend to agree the issues are valid.  

	Nokia/NSB
	We share Ericsson’s view that, if there are two issues, it would be better to discuss these under separate proposals.  And would be good to see related TPs (to show how this would change the TPC determination in the specifications, if this is to be changed). 

	DOCOMO
	We support the intention of the proposal and prefer to discuss the two issues separately.

	OPPO
	Support the intention of proposal and prefer to discuss two issues separately.

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	


2.1.21 4th round discussion
In this round, please Apple firstly provide draft TPs for the two issues. The other companies can check and comment.
Draft TPs from Apple:
(To be added) 
[Apple: this TP address the issue with PF4]

If a UE transmits a PUCCH that includes HARQ-ACK information bits of priority 0 and 1 using a PUCCH resource that includes PUCCH format 2, 3 or 4, the UE determines a power for the PUCCH transmission, as described in clause 7.2.1, assuming that the PUCCH includes only UCI bits of priority 1, where . for PUCCH format 2 or 3,  for PUCCH format 4, where  is described in Clause 6.3.2.6.3 of [4, 38.211].  

(To be added)
[Apple: this TP address the issue with ]

If a UE transmits a PUCCH that includes HARQ-ACK information bits of priority 0 and 1 using a PUCCH resource that includes PUCCH format 2, 3 or 4, the UE determines a power for the PUCCH transmission, as described in clause 7.2.1, assuming that the PUCCH includes only UCI bits of priority 1, where .  ,  is the number of HARQ-ACK information bits of priority 1 if the number of UCI bits of priority 1 is smaller than or equal to 11.   


	Company
	Comments to Apple’s TP

	Apple
	All, asked by companies, two separate TPs are provided above.  Please check two TPs above: the first one address the issue with PF4, the second addresses the issue with ]. 
When two TPs are put together then it reads (the yellow part from TP1, and the cyan part from TP2):
If a UE transmits a PUCCH that includes HARQ-ACK information bits of priority 0 and 1 using a PUCCH resource that includes PUCCH format 2, 3 or 4, the UE determines a power for the PUCCH transmission, as described in clause 7.2.1, assuming that the PUCCH includes only UCI bits of priority 1, where  for PUCCH format 2 or 3,  for PUCCH format 4, where  is described in Clause 6.3.2.6.3 of [4, 38.211];  is  the number of HARQ-ACK information bits of priority 1if the number of UCI bits of priority 1 is smaller than or equal to 11.


	vivo
	Fine with the TP.

	OPPO
	Similar as PUCCH format 4, When occ-Length is provided for PUCCH format 3,  [image: ] should also be included in above equation.

	
	


2.1.22 5th round discussion
Continue discussion in this round for the two TPs from Apple:
Draft TPs from Apple addressing the issue with PF4:
……
If a UE transmits a PUCCH that includes HARQ-ACK information bits of priority 0 and 1 using a PUCCH resource that includes PUCCH format 2, 3 or 4, the UE determines a power for the PUCCH transmission, as described in clause 7.2.1, assuming that the PUCCH includes only UCI bits of priority 1, where . for PUCCH format 2 or 3,  for PUCCH format 4, where  is described in Clause 6.3.2.6.3 of [4, 38.211].  
……

Draft TPs from Apple addressing the issue with 
……
If a UE transmits a PUCCH that includes HARQ-ACK information bits of priority 0 and 1 using a PUCCH resource that includes PUCCH format 2, 3 or 4, the UE determines a power for the PUCCH transmission, as described in clause 7.2.1, assuming that the PUCCH includes only UCI bits of priority 1, where .  ,  is the number of HARQ-ACK information bits of priority 1 if the number of UCI bits of priority 1 is smaller than or equal to 11.   
……

	Company
	Further comments (comments with grey background come from 4th round)

	Apple
	All, asked by companies, two separate TPs are provided above.  Please check two TPs above: the first one address the issue with PF4, the second addresses the issue with ]. 
When two TPs are put together then it reads (the yellow part from TP1, and the cyan part from TP2):
If a UE transmits a PUCCH that includes HARQ-ACK information bits of priority 0 and 1 using a PUCCH resource that includes PUCCH format 2, 3 or 4, the UE determines a power for the PUCCH transmission, as described in clause 7.2.1, assuming that the PUCCH includes only UCI bits of priority 1, where  for PUCCH format 2 or 3,  for PUCCH format 4, where  is described in Clause 6.3.2.6.3 of [4, 38.211];  is  the number of HARQ-ACK information bits of priority 1if the number of UCI bits of priority 1 is smaller than or equal to 11.


	vivo
	Fine with the TP.

	OPPO
	Similar as PUCCH format 4, When occ-Length is provided for PUCCH format 3,  [image: ] should also be included in above equation.

	QC
	After second thought to check the two TPs. We actually think the first TP on PF4 is not need. Current spec is correct. As N_RE is the # REs after DFT for PF4, spreading does not change the BPRE. One toy example: 9 bits info bits, ½ code rate, QPSK mod. With PF4, after encoding we have 18 encoded bits. Assuming spreading factor 4, 18 bits turns into 72 bits, which is 36 virtual REs before DFT. After DFT, they map to only 9 physical REs in freq domain. So the BPRE is the same, 1 bit per physical RE, without or without spreading.  

“If a UE transmits a PUCCH that includes HARQ-ACK information bits of priority 0 and 1 using a PUCCH resource that includes PUCCH format 2, 3 or 4, the UE determines a power for the PUCCH transmission, as described in clause 7.2.1, assuming that the PUCCH includes only UCI bits of priority 1, where .”
With the above, we disagree with the first TP. Of course, if it turns out we are wrong in the above analysis, we are open to discuss the TP then. 
For the second TP, an editorial change is suggested as below:
,  is the number of HARQ-ACK information bits of priority 1, generated following subclause 9.1.2.1 and subclause 9.1.3.1, if the number of UCI bits of priority 1 is smaller than or equal to 11.

	Apple
	@OPPO, @QC: we are checking your comment on TP1.
The modification suggested by QC on TP2 looks fine to us. Thanks.

	New H3C
	OK with TP

	Nokia/NSB
	The intention of the first TP should be further explained. Actually, in the existing specs, NRE calculation (in TS 38.213 7.2.1) doesn’t seem to account for NSF.
On the second TP, we wonder whether it’s really needed considering that the paragraph already contains “assuming that the PUCCH includes only UCI bits of priority 1”. But we will not object the TP, including QC’s updates, if supported by majority of companies.

	Huawei/Hisi
	OK with the PF4 part.
For the HARQ-ACK part, one clarification question:
‘[image: cid:image004.png@01D86AAB.18AFB5B0] is  the number of HARQ-ACK information bits of priority 1if the number of UCI bits of priority 1 is smaller than or equal to 11’ - has not it already been covered by ‘assuming that the PUCCH includes only UCI bits of priority 1’ in current spec?

	
	


2.1.23 6th round discussion
Two companies questioned the necessity of the first TP. Apple needs to check and reply. The second TP is modified below.
Let further discuss them in this round.
Draft TP addressing the issue with PF4:
……
If a UE transmits a PUCCH that includes HARQ-ACK information bits of priority 0 and 1 using a PUCCH resource that includes PUCCH format 2, 3 or 4, the UE determines a power for the PUCCH transmission, as described in clause 7.2.1, assuming that the PUCCH includes only UCI bits of priority 1, where . for PUCCH format 2 or 3,  for PUCCH format 4, where  is described in Clause 6.3.2.6.3 of [4, 38.211].  
……

Draft TP addressing the issue with 
……
If a UE transmits a PUCCH that includes HARQ-ACK information bits of priority 0 and 1 using a PUCCH resource that includes PUCCH format 2, 3 or 4, the UE determines a power for the PUCCH transmission, as described in clause 7.2.1, assuming that the PUCCH includes only UCI bits of priority 1, where .  ,  is the number of HARQ-ACK information bits of priority 1, generated following subclause 9.1.2.1 and subclause 9.1.3.1, if the number of UCI bits of priority 1 is smaller than or equal to 11.   
……
	Company
	Further comments (comments with grey background come from 4th round)

	vivo
	After checking the current spec, we think the first TP is not needed. 
Fine with the second TP.

	Samsung
	We don’t support.
After further checking the agreement and current spec, we don’t think there is any issue.

	QC
	Our view is same as in previous round. First TP is not need. Second TP is fine to us. 

	Apple
	We checked the specification, and we agree the first TP is not needed, as the spreading factor is handled correctly already. We do think the second TP is needed. We traced the discussion history in LTE and NR, it is obvious whether  is used or not matters.

	Huawei/Hisi
	For the 2nd TP, our clarification question is not addressed, so we cannot support it at the moment.
‘[image: cid:image004.png@01D86AAB.18AFB5B0] is  the number of HARQ-ACK information bits of priority 1if the number of UCI bits of priority 1 is smaller than or equal to 11’ - has not it already been covered by ‘assuming that the PUCCH includes only UCI bits of priority 1’ in current spec? The UCI bits corresponds to priority 1, which includes both  and  associated with priority 1

	Samsung2
	Same understanding as Huawei.
We would like to ask Apple, what about the case of more than 11 bits? With TP2, this case will be removed.

	Apple2
	@Huawei:  It is good to know Huawei has the same understanding as both  and  for priority 1 should be applied. “assuming that the PUCCH includes only UCI bits of priority 1’ can be read as applying to the coded bits for UCI payload load at  priority 1 only ( by , but the procedure from 7.2.1 of TS 38.213 needs to apply to both  and  as information bits for UCI payload at priority 1 as well. The comment from Huawei also points to revision is needed for .

@Samsung: it looks to me Samsung also has the same understanding that both  and  for priority 1 should be applied. Samsung’s concern is the current wording may leave  out,  please check the revised wording below.

@Huawei, @Samsung, @vivo @QC, could you check the following (due to the HARQ-codebooks introduced in Rel-17, the list of clauses is longer, following the references in Clause 7.2.1 in TS 38.213 v.17.1.0)–
[bookmark: _GoBack]If a UE transmits a PUCCH that includes HARQ-ACK information bits of priority 0 and 1 using a PUCCH resource that includes PUCCH format 2, 3 or 4, the UE determines a power for the PUCCH transmission, as described in clause 7.2.1, assuming that the PUCCH includes only UCI bits of priority 1, where .  ,  is the number of HARQ-ACK information bits of priority 1, generated following clause 9.1.2.1, clause 16.5.1.1, clause 9.1.3.1, clause 9.1.3.3, clause 16.5.2.1 or clause 9.1.4, if the number of UCI bits of priority 1 is smaller than or equal to 11,  is the number of HARQ-ACK information bits of priority 1, generated following clause 9.1.2.1, clause 16.5.1.1, clause 9.1.3.1, clause 9.1.3.3, clause 16.5.2.1 or clause 9.1.4, if the number of UCI bits of priority 1 is larger than  11.   

	Samsung3
	@Apple
We still don’t understand the difference between the update and current spec. The TP is only for clarification instead of essential correction. With or without the update, the meaning does not change. The determination of “UCI bits of priority 1” has already been clarified in 7.2.1. 

	OPPO
	Share view as Apple. TP 1 is not required. And TP 2 is fine.



Issue#5: Clarification on PUCCH resouce determination in spec
Qualcomm proposal:
Proposal 1: for multiplexing HP HARQ-ACKs and LP HARQ-ACKs, it is confirmed that current specification is interpreted as the following. 
· The PRI in the lastly received DCI (if exist), which schedules a HP HARQ-ACK involved in the multiplexing, is used to select the PUCCH resource to transmit the multiplexed UCI payload. 
· Note: no spec update is needed
2.1.24 1st round discussion
Proposal for 1st round discussion:
For multiplexing HP HARQ-ACKs and LP HARQ-ACKs, it is confirmed that current specification is interpreted as the following. 
· The PRI in the lastly received DCI (if exist), which schedules a HP HARQ-ACK involved in the multiplexing, is used to select the PUCCH resource to transmit the multiplexed UCI payload. 
· Note: No spec update is needed

	Company
	Comments

	OPPO
	Agree with proposal

	Sony
	Agree

	Apple
	Agree

	ZTE
	Agree

	Intel 
	We agree with the proposal

	vivo
	Agree

	ITRI
	Support the proposal.

	DOCOMO
	Agree

	CATT
	Agree 

	Huawei/Hisi
	Support

	New H3C
	support

	Spreadtrum
	Support the proposal.

	Nokia/NSB
	Support 

	LG
	Support

	InterDigital
	Support

	Samsung
	Agree

	
	


2.1.25 2nd round discussion (for email approval)
All companies showed supports to this proposal in the 1st round. So we try email approval for it in the 2nd round.
Proposal for email approval:
For multiplexing HP HARQ-ACKs and LP HARQ-ACKs, it is confirmed that current specification is interpreted as the following. 
· The PRI in the lastly received DCI (if exist), which schedules a HP HARQ-ACK involved in the multiplexing, is used to select the PUCCH resource to transmit the multiplexed UCI payload. 
· Note: No spec update is needed

	Supporting companies:
	QC, LG, ZTE, Nokia/NSB (as a conclusion), OPPO,vivo, ITRI, Sony, Ericsson, DOCOMO, Intel, Samsung(as a conclusion) Huawei/Hisi

	Objecting companies:
	

	Company
	Reason for objection

	Nokia/NSB
	Should be only a conclusion as (a) we only ‘confirm’ and (b) no specs impact. 

	
	


2.1.26 3nd round discussion (for email approval)
Following Nokia’s comment, change the proposal to a proposed conclusion.
[bookmark: _Hlk103365673]Proposed conclusion for email approval:
For multiplexing HP HARQ-ACKs and LP HARQ-ACKs, it is confirmed that current specification is interpreted as the following. 
· The PRI in the lastly received DCI (if exist), which schedules a HP HARQ-ACK involved in the multiplexing, is used to select the PUCCH resource to transmit the multiplexed UCI payload. 
· Note: No spec update is needed

	Supporting companies:
	ZTE, New H3C,vivo, LG, Sony, ITRI, QC, intel, Nokia/NSB, DOCOMO,OPPO, Spreadtrum

	Objecting companies:
	

	Company
	Reason for objection

	
	

	
	



3. Remaining issues on multiplexing UCIs of different priorities in a PUCCH
Issue#6: Insufficient resources of HP PUSCH multiplexed with LP HARQ-ACK
Discussion status in last meeting:
For the scenarios where multiplexing low-priority HARQ-ACK onto high-priority PUSCH, down-select from the options:
· Option 1: In case of insufficient resource for LP HARQ-ACK, LP HARQ-ACK is entirely dropped
· Option 2: LP HARQ-ACKs are mapped to the rest REs of the PUSCH based on the rate matching equation, if HP HARQ-ACK and/or HP CSI have been mapped in prior on the PUSCH. 
· Option 3: UE does not expect insufficient resource for multiplexing low-priority HARQ-ACK.
HW proposal:
Proposal 4: For the scenario of multiplexing low-priority HARQ-ACK onto high-priority PUSCH, support Option 2, i.e. LP HARQ-ACKs are mapped to the rest REs of the PUSCH based on the rate matching equation, if HP HARQ-ACK and/or HP CSI have been mapped in prior on the PUSCH.

ZTE proposal:
Proposal 4: LP HARQ-ACKs are mapped to the rest REs of the PUSCH based on the rate matching equation, if HP HARQ-ACK and/or HP CSI have been mapped in prior on the PUSCH.

Spreadtrum proposal:
Proposal 2. For the scenarios where multiplexing low-priority HARQ-ACK onto high-priority PUSCH using rate matching and RE mapping of CSI part 2, 
· Option 2: LP HARQ-ACKs are mapped to the rest REs of the PUSCH based on the rate matching equation, if HP HARQ-ACK and/or HP CSI have been mapped in prior on the PUSCH.
CATT proposal:
Proposal 3: If the amount of REs available for LP HARQ-ACK mapping on the HP PUSCH is not sufficient to satisfy the coding rate of the LP HARQ-ACK based on the corresponding beta offset, LP HARQ-ACK is mapped to the rest REs after mapping HP HARQ-ACK or HP CSI .
Samsung proposal:
Proposed conclusion: When multiplexing a LP HARQ-ACK in a HP PUSCH, LP HARQ-ACKs are mapped to the rest of PUSCH REs based on the rate matching equation, if HP HARQ-ACK and/or HP CSI, if any, were mapped on the PUSCH.
OPPO proposal:
Proposal 3: In case of insufficient resource for LP HARQ-ACK, LP HARQ-ACK is entirely dropped.
InterDigital proposal:
Proposal 3: In case HARQ-ACK of priority 0 would be multiplexed in PUSCH of priority 1 and insufficient resource is available to accommodate HARQ-ACK, the HARQ-ACK is dropped.
3.1.1 1st round discussion
Proposal for 1st round discussion:
For the scenarios where multiplexing low-priority HARQ-ACK onto high-priority PUSCH, down-select from the options:
· Option 1: In case of insufficient resource for LP HARQ-ACK, LP HARQ-ACK is entirely dropped
· Option 2: LP HARQ-ACKs are mapped to the rest REs of the PUSCH based on the rate matching equation, if HP HARQ-ACK and/or HP CSI have been mapped in prior on the PUSCH. 
· Option 3: UE does not expect insufficient resource for multiplexing low-priority HARQ-ACK.
	Option 1
	OPPO, Sony, Intel, ITRI, LG, InterDigital, Nokia/NSB (can accept)

	Option 2
	ZTE, Intel (can live with), vivo, DOCOMO, CATT, Huawei/Hisi, New H3C, Spreadtrum, Samsung, QC

	Option 3
	Nokia/NSB



	Company
	Comments

	OPPO
	Agree with proposal and prefer to option 1

	Sony
	Option 1

	ZTE
	Option 2. This option is more natural to fully use the rest REs and is similar as the multiplexing in PUCCH.

	Intel 
	We prefer option 1. 
We can live with option 2. 

	vivo
	Option 2. Same rule as multiplexing on PUCCH.

	ITRI
	Prefer option 1.

	DOCOMO
	Option 2 is preferred.

	CATT
	We support Option 2 which is the same as for PUCCH.

	Huawei/Hisi
	Option 2 with the same rule as PUCCH. Basically we may not need to do over-optimization with either more gNB burden (as Option 3) or UE burden (as Option 1) for such corner case.

	New H3C
	We are fine with Option 2.

	Spreadtrum
	Option 2, with unified solution of PUCCH

	Nokia, NSB
	Option 3 is preferred.
If Option 3 is not agreeable, then we can be fine with Option 1. 

	LG
	Option 1 is preferred since LP HARQ-ACK multiplexing would be useless due to use of small scaling factor (alpha) for HP PUSCH.

	InterDigital
	Option1. The situation does not seem the same as for PUCCH since here the HP PUSCH would be impacted?

	Samsung
	Option 2. 
In our understanding, Option 2 is the current behavior according to TS 38.212 h10. Option 1 is optimization and it is not essential for the CR phase. Option 3 has restriction on scheduling and is not preferred. 
In addition, similar issue was discussed for PUCCH and Option 2 is adopted, same rule should apply to PUCCH and PUSCH.

	Ericsson
	We prefer option 1. There are issues with using the remaining REs for mapping the LP UCI. 
The biggest concern is, there are error cases introduced by too high code rates, e.g. code rate higher than 1, for LP UCI when the number of REs available is too small. This is not possible to encode with the current spec. 
The other issues is, it is not useful to transmit information with too high code rate that the gNB is not able to decode, when using arbitrary remaining REs. This is wasting energy and these REs could be better used to transmit useful PUSCH data.



3.1.2 2nd round discussion
Void (The proposal will be submitted to GTW session).

Issue#7: Multiplexing of CG-UCI on PUSCH of a different priority
Agreement
If LP HARQ-ACK without HP HARQ-ACK would be transmitted on HP PUSCH, down-select from the options:
· Option 2: UE follows the same behaviour as that in case of PUSCH with HP HARQ-ACK assuming two bits
· FFS for CG-UCI PUSCH.
HW proposal:
Proposal 5: Adopt the following rules for multiplexing CG-UCI with HARQ-ACK of a different priority:
· For CG-UCI on HP PUSCH,
· LP HARQ-ACK without HP HARQ-ACK: CG-UCI is regarded as HP HARQ-ACK to reuse the rule of HP HARQ-ACK and LP HARQ-ACK on HP PUSCH that has been agreed.
· LP HARQ-ACK with HP HARQ-ACK: CG-UCI is jointly encoded with HP HARQ-ACK to reuse the rule of HP HARQ-ACK and LP HARQ-ACK on HP PUSCH that has been agreed.
· For CG-UCI on LP PUSCH,
· HP HARQ-ACK without LP HARQ-ACK: CG-UCI is regarded as LP HARQ-ACK to reuse the rule of HP HARQ-ACK and LP HARQ-ACK on LP PUSCH that has been agreed.
· HP HARQ-ACK with LP HARQ-ACK: CG-UCI is jointly encoded with LP HARQ-ACK to reuse the rule of HP HARQ-ACK and LP HARQ-ACK on LP PUSCH that has been agreed.
ZTE proposal:
Proposal 2: For HARQ-ACK multiplex on the PUSCH with CG UCI, if the CG-UCI could be concatenated with the HARQ-ACK with the same priority, the resultant concatenated UCI should be treated as HARQ-ACK to be multiplexed on the PUSCH by legacy rules.
Proposal 3: For HARQ-ACK multiplex on the PUSCH with CG UCI, if the CG-UCI could not be concatenated with the HARQ-ACK with the same priority, the CG-UCI should be treated as HARQ-ACK to be multiplexed on the PUSCH by legacy rules.
New H3C proposal:
Proposal 1: If LP HARQ-ACK with CG-UCI would be transmitted on HP PUSCH, CG-UCI and LP HARQ-ACK should be multiplexed together based on current legacy scheme as mentioned in section 6.3.2 of TS 38.212.
Nokia proposal:
Proposal 3.2: For multiplexing a LP HARQ-ACK without HP HARQ-ACK into a HP CG PUSCH carrying CG-UCI, UE follows the same behaviour as in case of PUSCH with HP HARQ-ACK assuming two bits.
· If the assumed (2-bit) HP HARQ-ACK, LP HARQ-ACK, HP CSI including a single part, and CG-UCI would be transmitted on the HP CG PUSCH,
· Reuse Rel-16 procedure for handing HP HARQ-ACK and CG-UCI: joint coding, rate matching and RE mapping for jointly coded HP HARQ-ACK and CG-UCI.
· Reuse Rel-15 CSI part 1 rate matching and RE mapping for the single part of HP CSI.
· Reuse Rel-15 CSI part 2 rate matching and RE mapping for LP HARQ-ACK.
· If the assumed (2-bit) HP HARQ-ACK, LP HARQ-ACK and HP CSI including two parts would be transmitted on the HP CG PUSCH,
· LP HARQ-ACK is dropped. 
· Reuse Rel-16 procedure for handling HP HARQ-ACK, CG-UCI and two parts HP CSI on HP CG PUSCH.
Spreadtrum proposal:
Proposal 3. CG-UCI is with the same priority of the CG-PUSCH.
Proposal 4. If there are same priority of CG-UCI and HARQ-ACK, Rel-16 NR-U joint coding of HARQ-ACK and CG-UCI is done in the step 1, and then UCI types with different priorities colliding with HARQ-ACK and CG-UCI on PUSCH are done according to Rel-17 intra-UE multiplexing rules.
Proposal 5. If there are no same priority of CG-UCI and HARQ-ACK, the rate matching/puncturing and RE mapping listed in Table 2 is applied.
a) If LP HARQ-ACK would be transmitted on HP PUSCH with CG-UCI, CG-UCI is treated as HP HARQ-ACK assuming the existence, i.e. by reusing the rate matching/puncturing and RE mapping for HP HARQ-ACK.
b) If HP HARQ-ACK would be transmitted on LP PUSCH with CG-UCI, CG-UCI is treated as LP HARQ-ACK assuming the existence, i.e. by reusing the rate matching/puncturing and RE mapping for LP HARQ-ACK.
E/// proposal:
[bookmark: _Toc101785315]When a HP (or LP) CG-PUSCH carrying CG-UCI overlaps with a LP (or HP) PUCCH carrying HARQ-ACK, treat the CG-PUSCH with CG-UCI as a CG-PUSCH with a HARQ-ACK sequence of the same priority. Then apply the existing procedure for multiplexing a HP (or LP) PUSCH carrying HARQ-ACK with a LP (or HP) PUCCH carrying HARQ-ACK, including the procedure for handling CSI/SR (if any).
Apple proposal:
Observation 4: agreement from Rel-17 IIoT/URLLC unlicensed spectrum access session is only about the support of UCI types in CG PUSCH, not about how that is supported, which belongs to the intra-UE multiplexing discussion.
Proposal 4: For Rel-17 intra-UE multiplexing, reuse R15 HARQ-ACK rate matching/puncturing and RE mapping for CG-UCI (in the absence of HP HARQ-ACK) or CG-UCI/HP-HARQ-ACK (in the presence of HP HARQ-ACK). LP-HARQ-ACK is treated as if CG-UCI is absent.
DOCOMO proposal:
· Summary of change
Add the corresponding changes to make the specification complete.  
· Consequences if not approved
The spec is incomplete.
· Text proposal 2:
	-------------------------- Start of Text Proposal for TS 38.212 --------------------------
<Unchanged parts omitted>
[bookmark: _Toc99626855]6.3.2.1.5	UCI with different priority indexes
If UCI-MuxWithDifferentPriority is configured, and HARQ-ACK bits associated with priority index 0, and CSI part 1 if any are transmitted on a PUSCH associated with priority index 1, the following UCI bit sequences are generated, , and   if any, according to the following:
-	If CSI part 1 is also transmitted on the PUSCH,
-	Set  for  as the bit sequence of CSI part 1, where the CSI fields of all CSI reports, in the order from upper part to lower part in Table 6.3.2.1.2-6, are mapped to the UCI bit sequence  starting with .
-	Set    for  and , where the HARQ-ACK bit sequence  associated with priority index 0 is given by Clause 9.1 of [5, TS 38.213].
-	Otherwise, set    for  and , where the HARQ-ACK bit sequence  associated with priority index 0 is given by Clause 9.1 of [5, TS 38.213].
If UCI-MuxWithDifferentPriority and cg-UCI-Multiplexing are configured, and HARQ-ACK bits associated with priority index 0, and CG-UCI are transmitted on a PUSCH associated with priority index 1, the following UCI bit sequences are generated, , and   if any, according to the following:
-	Set  for  and , where the CG-UCI bit sequence  is given by Table 6.3.2.1.3-1, mapped in the order from upper part to lower part..
-	Set    for  and , where the HARQ-ACK bit sequence  associated with priority index 0 is given by Clause 9.1 of [5, TS 38.213].
<Unchanged parts omitted>
[bookmark: _Toc99626869]6.3.2.4.1.6	UCI with different priority indexes
If UCI-MuxWithDifferentPriority is configured, and HARQ-ACK bits associated with priority index 0, and CSI part 1 if any are transmitted on a PUSCH associated with priority index 1:
-	If CSI part 1 is also transmitted on the PUSCH,
-	Perform rate matching for CSI part 1 according to clause 6.3.2.4.1.2, by assuming the number of HARQ-ACK information bits to be transmitted on PUSCH in clause 6.3.2.4.1.2 is 0 bit.
-	Perform rate matching for HARQ-ACK with priority index 0 according to clause 6.3.2.4.1.3, by taking HARQ-ACK with priority index 0 as CSI part 2 and replacing  by , and assuming the number of HARQ-ACK information bits to be transmitted on PUSCH in clause 6.3.2.4.1.3 is 0 bit.
-	Otherwise, perform rate matching for HARQ-ACK with priority index 0 according to clause 6.3.2.4.1.2, by taking HARQ-ACK with priority index 0 as CSI-part 1 and replacing  by , and assuming the number of HARQ-ACK information bits to be transmitted on PUSCH in clause 6.3.2.4.1.2 is 0 bit.
If UCI-MuxWithDifferentPriority and cg-UCI-Multiplexing are configured, and HARQ-ACK bits associated with priority index 0, and CG-UCI are transmitted on a PUSCH associated with priority index 1:
-	Perform rate matching for CG-UCI according to clause 6.3.2.4.1.1, by taking CG-UCI as HARQ-ACK and replacing  by .
-	Perform rate matching for HARQ-ACK with priority index 0 according to clause 6.3.2.4.1.2, by taking HARQ-ACK with priority index 0 as CSI part 1 and replacing  by .
<Unchanged parts omitted>
-------------------------- End of Text Proposal for TS 38.212 --------------------------



LG proposal:
Observation #1: In case when the multiplexing of UCIs with different priories on PUCCH/PUSCH is enabled, there seems no reason to disable cg-UCI-Multiplexing since any CSI would not be multiplexed on CG PUSCH (thus, the number of UCI encodings on CG PUSCH would not be larger than 3).
Observation #2: In case when the multiplexing of UCIs with different priories on PUCCH/PUSCH is enabled and also cg-UCI-Multiplexing is enabled, joint encoding between CG-UCI and HARQ-ACK may not be required (even for the same priority) due to absence of the CSI on CG PUSCH.
Proposal #2: Consider the following cases and UE behaviours in case when the multiplexing of UCIs with different priories on PUCCH/PUSCH is enabled and also cg-UCI-Multiplexing is enabled.
	· Case H1 
· {HP CG-UCI, HP HARQ-ACK, LP HARQ-ACK} would be multiplexed on HP CG PUSCH
· Option 1: HP CG-UCI and HP HARQ-ACK are jointly encoded, and LP HARQ-ACK is separately encoded from the jointly-encoded HP UCIs.
· The jointly-encoded HP UCIs reuse the encoding/rate-matching/RE mapping of Rel-15 HARQ-ACK, and the LP HARQ-ACK reuses the encoding/rate-matching/RE mapping of Rel-15 CSI part 1. 
· Option 2: HP HARQ-ACK, HP CG-UCI, and LP HARQ-ACK are separately encoded.
· The HP HARQ-ACK, HP CG-UCI, LP HARQ-ACK reuse the encoding/rate-matching/RE mapping of Rel-15 HARQ-ACK, CSI part 1, CSI part 2, respectively.
· Case H2
· {HP CG-UCI, LP HARQ-ACK} would be multiplexed on HP CG PUSCH
· HP CG-UCI and LP HARQ-ACK are separately encoded.
· The HP CG-UCI reuses the encoding/rate-matching/RE mapping of Rel-15 HARQ-ACK, and the LP HARQ-ACK reuses the encoding/rate-matching/RE mapping of Rel-15 CSI part 1.
· Case L1
· {HP HARQ-ACK, LP CG-UCI, LP HARQ-ACK} would be multiplexed on LP CG PUSCH
· Option 1: LP CG-UCI and LP HARQ-ACK are jointly encoded, and HP HARQ-ACK is separately encoded from the jointly-encoded LP UCIs.
· The HP HARQ-ACK reuses the encoding/rate-matching/RE mapping of Rel-15 HARQ-ACK, and the jointly-encoded LP UCIs reuse the encoding/rate-matching/RE mapping of Rel-15 CSI part 1. 
· Option 2: HP HARQ-ACK, LP HARQ-ACK, and LP CG-UCI are separately encoded.
· The HP HARQ-ACK, LP HARQ-ACK, and LP CG-UCI reuse the encoding/rate-matching/RE mapping of Rel-15 HARQ-ACK, CSI part 1, CSI part 2, respectively.
· Case L2
· {HP HARQ-ACK, LP CG-UCI} would be multiplexed on LP CG PUSCH
· HP HARQ-ACK and LP CG-UCI are separately encoded.
· The HP HARQ-ACK reuses the encoding/rate-matching/RE mapping of Rel-15 HARQ-ACK, and the LP CG-UCI reuses the encoding/rate-matching/RE mapping of Rel-15 CSI part 1.



Intel proposal:
Proposal 2: When When the cg-RetransmissionTimer is configured and cg-UCI-Multiplexing is enabled, CG-UCI is jointly encoded with HP HARQ-ACK with beta offset for the HP HARQ-ACK.
Qualcomm proposal:
Proposal 3: In Rel-17 intra-UE multiplexing, treat CG-UCI of a certain priority as if a HARQ-ACK of the same priority, joint encode CG-UCI with HARQ-ACK of the same priority (if exist).
3.1.3 1st round discussion
Proposal for 1st round discussion:
For Rel-17 intra-UE multiplexing, treat CG-UCI of a certain priority as if a HARQ-ACK of the same priority.
· Joint encode CG-UCI with HARQ-ACK of the same priority if it exists.
· Then reuse the existing multiplexing rules.
· Support: ZTE, vivo, ITRI, CATT, DOCOMO, Huawei/Hisi, New H3C, Spreadtrum, Nokia/NSB, InterDigital, QC
· Not support: Intel (proposed another option), Samsung (proposed another option)
	Company
	Comments

	OPPO
	Before we go to details, we’d better to clarify whether to support R17 intra UE multiplexing in unlicensed band.

	ZTE
	Agree the proposal.

	Intel 
	As explained in section 2.3, it was already agreed to support R17 intra UE multiplexing in unlicensed band, though details for how to multiplex is missing. And please note, the spec already captures the case, though companies think the spec may not correctly reflect the situation. 
For the proposal, we don’t support the proposal. We prefer to always treat CG-UCI as HP UCI, because CG-UCI is critical for unlicensed operation, not only for PUSCH itself but also for DL. For example, CG-UCI includes COT sharing information, which could enable no LBT or Cat-2 LBT by gNB for DL transmission. The COT sharing is irrelevant to priority, i.e., no matter UL is HP or LP, as long as UE shares the COT, both HP and LP DL can be transmitted. 


	vivo
	ok

	ITRI
	Support the proposal.

	DOCOMO
	Agree with the proposal.

	CATT
	Agree with the proposal.

	Huawei/Hisi
	Support. As the CG-UCI does not include the resource/MCS information, the position and resources of HP UCI is deterministic, and there is no chicken-egg problem for the UE to decode HP UCI before decoding CG-UCI.

	New H3C
	Agree with this proposal.

	Spreadtrum
	Agree with the proposal.

	Nokia, NSB
	Support the proposal.

	LG
	I’d like to ask FL for clarification on whether the consequence of the above proposal would be the followings.

1) If {HP CG-UCI, HP HARQ-ACK, LP HARQ-ACK} would be multiplexed on HP CG PUSCH, HP CG-UCI and HP HARQ-ACK are jointly encoded, and LP HARQ-ACK is separately encoded from the jointly-encoded HP UCIs.
· The jointly-encoded HP UCIs reuse the encoding/rate-matching/RE mapping of Rel-15 HARQ-ACK, and the LP HARQ-ACK reuses the encoding/rate-matching/RE mapping of Rel-15 CSI part 1. 
2) If {HP CG-UCI, LP HARQ-ACK} would be multiplexed on HP CG PUSCH, HP CG-UCI and LP HARQ-ACK are separately encoded.
· The HP CG-UCI reuses the encoding/rate-matching/RE mapping of Rel-15 HARQ-ACK, and the LP HARQ-ACK reuses the encoding/rate-matching/RE mapping of Rel-15 CSI part 1.
3) {HP HARQ-ACK, LP CG-UCI, LP HARQ-ACK} would be multiplexed on LP CG PUSCH, LP CG-UCI and LP HARQ-ACK are jointly encoded, and HP HARQ-ACK is separately encoded from the jointly-encoded LP UCIs.
· The HP HARQ-ACK reuses the encoding/rate-matching/RE mapping of Rel-15 HARQ-ACK, and the jointly-encoded LP UCIs reuse the encoding/rate-matching/RE mapping of Rel-15 CSI part 1. 
4) If {HP HARQ-ACK, LP CG-UCI} would be multiplexed on LP CG PUSCH, HP HARQ-ACK and LP CG-UCI are separately encoded.
· The HP HARQ-ACK reuses the encoding/rate-matching/RE mapping of Rel-15 HARQ-ACK, and the LP CG-UCI reuses the encoding/rate-matching/RE mapping of Rel-15 CSI part 1.


	InterDigital
	Support proposal.

	Samsung
	Not support.
We share similar view as Intel.

	QC
	We support FL proposal



3.1.4 2nd round discussion
In the 2nd round, we can check companies’ positions/comments to Option 2 proposed by Intel and Samsung. 
To LG, I think the current formulation is better and simpler for Option 1. You can check your position.
Proposal for 2nd round discussion:
For Rel-17 intra-UE multiplexing, 
· Down-select from the two options:
· Option 1: Treat CG-UCI of a certain priority as if a HARQ-ACK of the same priority.
· Option 2: Always treat CG-UCI as high priority.
· Joint encode CG-UCI with HARQ-ACK of the same priority if it exists.
· Then reuse the existing multiplexing rules.
	Company
	Comments

	QC
	We support this proposal. Between the two options, we support option 1. 

	LG
	We also support the proposal. 
@FL: I didn’t intend to reformulate the current Option 1, rather I’d like to clarify the consequence (in terms of detailed UE behaviors) of the Option 1.

	ZTE
	Support.  Option 1 is preferred.
CG-UCI is carried by the corresponding PUSCH, common understanding is the priority of CG-UCI shares the priority of PUSCH. If CG-UCI always has high priority, it means we need to revisit the current common understanding?
For the consequence list by LG, I think the consequence of the four cases are also my understanding.

	Nokia/NSB
	Support. And we prefer Option 1. 

	OPPO
	Support and prefer to option 1

	vivo
	Support and prefer Option 1. For the consequence list by LG, we have the same understanding.

	ITRI
	Support and prefer Option 1.

	Sony
	Support Option 1.
However, Option 1 sounds weird, i.e.:

· Option 1: Treat CG-UCI of a certain priority as if a HARQ-ACK of the same priority.

Where does this HARQ-ACK come from?  If the PUSCH does not carry HARQ-ACK then the CG-UCI has no priority?  Shouldn’t it simply be the same priority as the PUSCH?


	Ericsson
	Support option 1.

	DOCOMO
	Support Option 1.

	Intel 
	Support option 2. 
The consequence of option 1 and option 2 is different for the case when HP HARQ-ACK is multiplexed into a LP PUSCH with CG-UCI with or without LP HARQ-ACK. For option 1, CG-UCI is treated as LP UCI. If there is no sufficient REs for LP UCI as discussed in issue #6, the performance of CG-UCI is degraded. 
As we explained, information carried by CG-UCI is not only for CG PUSCH reception, but also for UL-to-DL COT sharing. If gNB can correctly decode CG-UCI, gNB can transmit DL (including broadcast channel to all UEs or unicast channel to certain UE, for eMBB and URLLC) within UE’s COT with Type-2x LBT. If gNB can not correctly decode CG-UCI, e.g., due to insufficient REs, gNB has to initiate gNB’s COT for DL transmission, e.g., perform Type-1 LBT, which reduces DL transmission probability. To avoid such degradation, we think CG-UCI jointly coded with HP HARQ-ACK is desirable. 


	Samsung
	Option 2
Share similar view as Intel

	Huawei/Hisi
	Option 1

	
	


3.1.5 3nd round discussion (for email approval)
Following Chairman’s guidance in GTW session, this round is used to improve wording of Option 1. Option 2 will not be considered.
Proposal for email approval:
For HARQ-ACK multiplexing on the PUSCH with CG UCI,
· CG-UCI has the same priority as the PUSCH.
· Treat CG-UCI of a certain priority as if a HARQ-ACK of the same priority.
· Joint encode CG-UCI with HARQ-ACK of the same priority if it exists.
· Then reuse the existing multiplexing rules.

	Supporting companies:
	ZTE, New H3C, vivo, LG, Sony, ITRI, QC, Nokia/NSB, DOCOMO,OPPO, Spreadtrum

	Objecting companies:
	

	Company
	Reason for objection

	LG
	Our understanding is what we had provided in 1st round would be the consequences of this proposal. 

	Sony
	We support the intention of the proposal.  However, I believe the Chairman asked us to refine the wordings.  The main bullet point seems to suggest this is only applicable when there is a HARQ-ACK present in the PUSCH which I believe is not the intention.  Proposed wordings:

For HARQ-ACK multiplexing on the PUSCH with CG UCI,
A CG-UCI has the same priority as the its associated CG-PUSCH.
· If there is HARQ-ACK multiplexing on the CG-PUSCH with the CG-UCI 
· Treat CG-UCI of a certain priority as if a HARQ-ACK of the same priority.
· Joint encode CG-UCI with HARQ-ACK of the same priority if it exists.
· Then reuse the existing multiplexing rules.



	QC
	To Sony: thanks for the input. But the suggested modification excludes the case where there is no HARQ-ACK. What is UE behavior in terms of rate matching, RE mapping etc. So I still think the FL’s proposal is better in terms of wording. But you point on the main bullet is valid, I think we can update the proposal as following to address your concern. 

For HARQ-ACK multiplexing on the PUSCH with CG UCI multiplexing with HARQ-ACK, if any,
· CG-UCI has the same priority as the PUSCH.
· Treat CG-UCI of a certain priority as if a HARQ-ACK of the same priority.
· Joint encode CG-UCI with HARQ-ACK of the same priority if it exists.
· Then reuse the existing multiplexing rules.


	Intel 
	The CG-UCI can be multiplexed with HARQ-ACK, only if cg-UCI-Multiplexing is enabled. So, we suggest to add this condition in the main bullet. 
Besides, we’d like to clarify, does 2nd bullet “Treat CG-UCI of a certain priority as if a HARQ-ACK of the same priority” mean UCI type priority is same for CG-UCI and HARQ-ACK, e.g., CG-UCI=HARQ-ACK > CSI?  If yes (it is same as Rel-16), then, no matte there is HARQ-ACK (of same priority of CG-UCI) or not, this bullet applies. Therefore, it seems no need to differentiate the case with or without HARQ-ACK of same priority.   
We suggest the following revision: 

When cg-UCI-Multiplexing is enabled, for HARQ-ACK multiplexing on the CG-PUSCH with CG UCI,
· CG-UCI has the same priority as the PUSCH.
· Treat the CG-UCI of a certain priority as if a HARQ-ACK of the same priority.
· Joint encode CG-UCI with HARQ-ACK of the same priority if it exists.
· Then reuse the existing multiplexing rules.



3.1.6 4th round discussion (for email approval)
Please check the update proposal:
[bookmark: _Hlk103636834]Proposal for email approval:
When cg-UCI-Multiplexing is enabled, for PUSCH with CG UCI multiplexing with HARQ-ACK, if any,
· CG-UCI has the same priority as the PUSCH.
· Treat the CG-UCI of a certain priority as if a HARQ-ACK of the same priority.
· Joint encode CG-UCI with HARQ-ACK of the same priority if it exists.
· Then reuse the existing multiplexing rules.
	Supporting companies:
	Huawei/Hisi, Ericsson, QC, Intel, vivo, LG (or agreeing on full sets to avoid any confusion), Nokia/NSB, DOCOMO, ITRI,OPPO, New H3C

	Objecting companies:
	Samsung

	Company
	Reason for objection

	Samsung
	2nd subbullet is not clear

	QC
	To Samsung: my understanding is that the 2nd bullet is for the scenario that CG-UCI and HARQ-ACK has different priority, e.g., on HP CG-PUSCH, there is CG-UCI, and the CG-PUSCH overlap with LP HARQ-ACK. Following second bullet, the CG-UCI is be treat as HP HARQ-ACK. The remaining multiplexing procedure will treat this scenario as if HP HARQ-ACK, LP HARQ-ACK mux on HP PUSCH. 

	LG
	Support the proposal, or it may be better to agree on full sets (as below) to avoid any further confusion.

1) If {HP CG-UCI, HP HARQ-ACK, LP HARQ-ACK} would be multiplexed on HP CG PUSCH, HP CG-UCI and HP HARQ-ACK are jointly encoded, and LP HARQ-ACK is separately encoded from the jointly-encoded HP UCIs.
· The jointly-encoded HP UCIs reuse the encoding/rate-matching/RE mapping of Rel-15 HARQ-ACK, and the LP HARQ-ACK reuses the encoding/rate-matching/RE mapping of Rel-15 CSI part 1. 
2) If {HP CG-UCI, LP HARQ-ACK} would be multiplexed on HP CG PUSCH, HP CG-UCI and LP HARQ-ACK are separately encoded.
· The HP CG-UCI reuses the encoding/rate-matching/RE mapping of Rel-15 HARQ-ACK, and the LP HARQ-ACK reuses the encoding/rate-matching/RE mapping of Rel-15 CSI part 1.
3) {HP HARQ-ACK, LP CG-UCI, LP HARQ-ACK} would be multiplexed on LP CG PUSCH, LP CG-UCI and LP HARQ-ACK are jointly encoded, and HP HARQ-ACK is separately encoded from the jointly-encoded LP UCIs.
· The HP HARQ-ACK reuses the encoding/rate-matching/RE mapping of Rel-15 HARQ-ACK, and the jointly-encoded LP UCIs reuse the encoding/rate-matching/RE mapping of Rel-15 CSI part 1. 
4) If {HP HARQ-ACK, LP CG-UCI} would be multiplexed on LP CG PUSCH, HP HARQ-ACK and LP CG-UCI are separately encoded.
· The HP HARQ-ACK reuses the encoding/rate-matching/RE mapping of Rel-15 HARQ-ACK, and the LP CG-UCI reuses the encoding/rate-matching/RE mapping of Rel-15 CSI part 1.

	Samsung2
	Thanks to QC for the clarification, although we think the text is not crystal clear, we won’t object it if we are the only company.



Issue#8: Bitwidth of Beta-offset indicator
CATT proposal:
The bit widths of beta_offset indicator in DCI format 0_1 or DCI format 0_2 based on different sets of beta-offset values can be different.
[bookmark: OLE_LINK18][bookmark: OLE_LINK17]As a regular practice, a number of most significant bits with value set to '0' can be inserted to smaller beta_offset indicator until the bit width of the beta_offset indicator in DCI format for the HARQ-ACKs with different priorities multiplexing on one PUSCH are the same.
Proposal 4: Adopt the following text proposal for section 7.3.1.1.2 and 7.3.1.1.3 of TS38.212.
----------------------------------------------------- Start of text proposal ------------------------------------------------------
[bookmark: _Toc19798776][bookmark: _Toc99626900][bookmark: _Toc51852445][bookmark: _Toc36046208][bookmark: _Toc36045948][bookmark: _Toc26467247][bookmark: _Toc29327758][bookmark: _Toc29326608][bookmark: _Toc45209271][bookmark: _Toc36046354][bookmark: _Toc51852446][bookmark: _Toc99626901][bookmark: _Toc29327759][bookmark: _Toc29326609][bookmark: _Toc36046355][bookmark: _Toc36045949][bookmark: _Toc36046209][bookmark: _Toc45209272]7.3.1.1.2	Format 0_1
DCI format 0_1 is used for the scheduling of one or multiple PUSCH in one cell, or indicating CG downlink feedback information (CG-DFI) to a UE. 
The following information is transmitted by means of the DCI format 0_1 with CRC scrambled by C-RNTI or CS-RNTI or SP-CSI-RNTI or MCS-C-RNTI:
-	Identifier for DCI formats – 1 bit
-	The value of this bit field is always set to 0, indicating an UL DCI format
*** Unchanged text is omitted ***
-	Second PTRS-DMRS association – 2 bits if PTRS-DMRS association field and SRS resource set indicator field are present and maxRank>2; 0 bit otherwise. Table 7.3.1.1.2-25 and 7.3.1.1.2-26 are used to indicate the association between PTRS port(s) and DMRS port(s) corresponding to Second SRS resource indicator field and/or Second precoding information field when one PT-RS port and two PT-RS ports are configured by maxNrofPorts in PTRS-UplinkConfig respectively, and the DMRS ports are indicated by the Antenna ports field.
-	beta_offset indicator – 0 if the higher layer parameter betaOffsets = semiStatic; otherwise 2 bits as defined by Table 9.3-3 in [5, TS 38.213]. 
When two HARQ-ACK codebooks are configured for the same serving cell and if higher layer parameter priorityIndicatorDCI-0-1 is configured, if the bit width of the beta_offset indicator in DCI format 0_1 for one HARQ-ACK codebook is not equal to that of the beta_offset indicator in DCI format 0_1 for the other HARQ-ACK codebook, a number of most significant bits with value set to '0' are inserted to smaller beta_offset indicator until the bit width of the beta_offset indicator in DCI format 0_1 for the two HARQ-ACK codebooks are the same. 
[bookmark: OLE_LINK12][bookmark: OLE_LINK14]When higher layer parameter UCI-MuxWithDifferentPriority and priorityIndicatorDCI-0-1 are both configured, the bit width of the beta_offset indicator in DCI format 0_1 is determined by the maximum bit width of the beta_offset indicator in DCI format 0_1 for HARQ-ACK of larger priority index on PUSCH of smaller priority index, HARQ-ACK of smaller priority index on PUSCH of smaller priority index, HARQ-ACK of smaller priority index on PUSCH of higher priority index, HARQ-ACK of higher priority index on PUSCH of higher priority index. A number of most significant bits with value set to '0' are inserted to smaller beta_offset indicator until the bit width of the beta_offset indicator in DCI format 0_1 for HARQ-ACKs with different priorities multiplexing on one PUSCH with larger or smaller priority index are the same.
-	DMRS sequence initialization – 0 bit if transform precoder is enabled; 1 bit if transform precoder is disabled. 
*** Unchanged text is omitted ***
7.3.1.1.3	Format 0_2
DCI format 0_2 is used for the scheduling of PUSCH in one cell. 
The following information is transmitted by means of the DCI format 0_2 with CRC scrambled by C-RNTI or CS-RNTI or SP-CSI-RNTI or MCS-C-RNTI:
-	Identifier for DCI formats – 1 bit
-	The value of this bit field is always set to 0, indicating an UL DCI format
*** Unchanged text is omitted ***
-	Second PTRS-DMRS association – 2 bits if PTRS-DMRS association field and SRS resource set indicator field are present and maxRankDCI-0-2>2; 0 bit otherwise. Table 7.3.1.1.2-25 and 7.3.1.1.2-26 are used to indicate the association between PTRS port(s) and DMRS port(s) corresponding to Second SRS resource indicator field and/or Second precoding information field when one PT-RS port and two PT-RS ports are configured by maxNrofPorts in PTRS-UplinkConfig respectively, and the DMRS ports are indicated by the Antenna ports field.
-	beta_offset indicator – 0 bit if the higher layer parameter betaOffsets = semiStatic; otherwise 1 bit if 2 offset indexes are configured by higher layer parameter dynamicDCI-0-2 as defined by Table 9.3-3A in [5, TS 38.213], and 2 bits if 4 offset indexes are configured by higher layer parameter dynamicDCI-0-2 as defined by Table 9.3-3 in [5, TS 38.213].
[bookmark: OLE_LINK9]When two HARQ-ACK codebooks are configured for the same serving cell and if higher layer parameter priorityIndicatorDCI-0-2 is configured, if the bit width of the beta_offset indicator in DCI format 0_2 for one HARQ-ACK codebook is not equal to that of the beta_offset indicator in DCI format 0_2 for the other HARQ-ACK codebook, a number of most significant bits with value set to '0' are inserted to smaller beta_offset indicator until the bit width of the beta_offset indicator in DCI format 0_2 for the two HARQ-ACK codebooks are the same.
When higher layer parameter UCI-MuxWithDifferentPriority and priorityIndicatorDCI-0-2 are both configured, the bit width of the beta_offset indicator in DCI format 0_2 is determined by the maximum bit width of the beta_offset indicator in DCI format 0_2 for HARQ-ACK of larger priority index on PUSCH of smaller priority index, HARQ-ACK of smaller priority index on PUSCH of smaller priority index, HARQ-ACK of smaller priority index on PUSCH of higher priority index, HARQ-ACK of higher priority index on PUSCH of higher priority index. A number of most significant bits with value set to '0' are inserted to smaller beta_offset indicator until the bit width of the beta_offset indicator in DCI format 0_2 for HARQ-ACKs with different priorities multiplexing on one PUSCH with larger or smaller priority index are the same.
-	DMRS sequence initialization – 0 or 1 bit
-	0 bit if the higher layer parameter dmrs-SequenceInitializationDCI-0-2 is not configured or if transform precoder is enabled;
[bookmark: OLE_LINK42]-	1 bit if transform precoder is disabled and the higher layer parameter dmrs-SequenceInitializationDCI-0-2 is configured.
*** Unchanged text is omitted ***
------------------------------------------------------ End of text proposal ------------------------------------------------------
3.1.7 1st round discussion
Proposal for 1st round discussion:
Adopt the following text proposal for section 7.3.1.1.2 and 7.3.1.1.3 of TS38.212.
----------------------------------------------------- Start of text proposal ------------------------------------------------------
7.3.1.1.2	Format 0_1
DCI format 0_1 is used for the scheduling of one or multiple PUSCH in one cell, or indicating CG downlink feedback information (CG-DFI) to a UE. 
The following information is transmitted by means of the DCI format 0_1 with CRC scrambled by C-RNTI or CS-RNTI or SP-CSI-RNTI or MCS-C-RNTI:
-	Identifier for DCI formats – 1 bit
-	The value of this bit field is always set to 0, indicating an UL DCI format
*** Unchanged text is omitted ***
-	Second PTRS-DMRS association – 2 bits if PTRS-DMRS association field and SRS resource set indicator field are present and maxRank>2; 0 bit otherwise. Table 7.3.1.1.2-25 and 7.3.1.1.2-26 are used to indicate the association between PTRS port(s) and DMRS port(s) corresponding to Second SRS resource indicator field and/or Second precoding information field when one PT-RS port and two PT-RS ports are configured by maxNrofPorts in PTRS-UplinkConfig respectively, and the DMRS ports are indicated by the Antenna ports field.
-	beta_offset indicator – 0 if the higher layer parameter betaOffsets = semiStatic; otherwise 2 bits as defined by Table 9.3-3 in [5, TS 38.213]. 
When two HARQ-ACK codebooks are configured for the same serving cell and if higher layer parameter priorityIndicatorDCI-0-1 is configured, if the bit width of the beta_offset indicator in DCI format 0_1 for one HARQ-ACK codebook is not equal to that of the beta_offset indicator in DCI format 0_1 for the other HARQ-ACK codebook, a number of most significant bits with value set to '0' are inserted to smaller beta_offset indicator until the bit width of the beta_offset indicator in DCI format 0_1 for the two HARQ-ACK codebooks are the same. 
When higher layer parameter UCI-MuxWithDifferentPriority and priorityIndicatorDCI-0-1 are both configured, the bit width of the beta_offset indicator in DCI format 0_1 is determined by the maximum bit width of the beta_offset indicator in DCI format 0_1 for HARQ-ACK of larger priority index on PUSCH of smaller priority index, HARQ-ACK of smaller priority index on PUSCH of smaller priority index, HARQ-ACK of smaller priority index on PUSCH of higher priority index, HARQ-ACK of higher priority index on PUSCH of higher priority index. A number of most significant bits with value set to '0' are inserted to smaller beta_offset indicator until the bit width of the beta_offset indicator in DCI format 0_1 for HARQ-ACKs with different priorities multiplexing on one PUSCH with larger or smaller priority index are the same.
-	DMRS sequence initialization – 0 bit if transform precoder is enabled; 1 bit if transform precoder is disabled. 
*** Unchanged text is omitted ***
7.3.1.1.3	Format 0_2
DCI format 0_2 is used for the scheduling of PUSCH in one cell. 
The following information is transmitted by means of the DCI format 0_2 with CRC scrambled by C-RNTI or CS-RNTI or SP-CSI-RNTI or MCS-C-RNTI:
-	Identifier for DCI formats – 1 bit
-	The value of this bit field is always set to 0, indicating an UL DCI format
*** Unchanged text is omitted ***
-	Second PTRS-DMRS association – 2 bits if PTRS-DMRS association field and SRS resource set indicator field are present and maxRankDCI-0-2>2; 0 bit otherwise. Table 7.3.1.1.2-25 and 7.3.1.1.2-26 are used to indicate the association between PTRS port(s) and DMRS port(s) corresponding to Second SRS resource indicator field and/or Second precoding information field when one PT-RS port and two PT-RS ports are configured by maxNrofPorts in PTRS-UplinkConfig respectively, and the DMRS ports are indicated by the Antenna ports field.
-	beta_offset indicator – 0 bit if the higher layer parameter betaOffsets = semiStatic; otherwise 1 bit if 2 offset indexes are configured by higher layer parameter dynamicDCI-0-2 as defined by Table 9.3-3A in [5, TS 38.213], and 2 bits if 4 offset indexes are configured by higher layer parameter dynamicDCI-0-2 as defined by Table 9.3-3 in [5, TS 38.213].
When two HARQ-ACK codebooks are configured for the same serving cell and if higher layer parameter priorityIndicatorDCI-0-2 is configured, if the bit width of the beta_offset indicator in DCI format 0_2 for one HARQ-ACK codebook is not equal to that of the beta_offset indicator in DCI format 0_2 for the other HARQ-ACK codebook, a number of most significant bits with value set to '0' are inserted to smaller beta_offset indicator until the bit width of the beta_offset indicator in DCI format 0_2 for the two HARQ-ACK codebooks are the same.
When higher layer parameter UCI-MuxWithDifferentPriority and priorityIndicatorDCI-0-2 are both configured, the bit width of the beta_offset indicator in DCI format 0_2 is determined by the maximum bit width of the beta_offset indicator in DCI format 0_2 for HARQ-ACK of larger priority index on PUSCH of smaller priority index, HARQ-ACK of smaller priority index on PUSCH of smaller priority index, HARQ-ACK of smaller priority index on PUSCH of higher priority index, HARQ-ACK of higher priority index on PUSCH of higher priority index. A number of most significant bits with value set to '0' are inserted to smaller beta_offset indicator until the bit width of the beta_offset indicator in DCI format 0_2 for HARQ-ACKs with different priorities multiplexing on one PUSCH with larger or smaller priority index are the same.
-	DMRS sequence initialization – 0 or 1 bit
-	0 bit if the higher layer parameter dmrs-SequenceInitializationDCI-0-2 is not configured or if transform precoder is enabled;
-	1 bit if transform precoder is disabled and the higher layer parameter dmrs-SequenceInitializationDCI-0-2 is configured.
*** Unchanged text is omitted ***
------------------------------------------------------ End of text proposal ------------------------------------------------------

	Company
	Comments

	OPPO
	The intention to configure different number of beta offset for different priority is not clear. Before we go to support TP, we’d better to clarify whether it is allowed to configure different number of beta offset for different priority. 

	vivo
	Similar view as OPPO, the indication in DCI for different priority is jointly, there seems no motivation to configure different number of beta offset for different priority.

	DOCOMO
	Share similar view to OPPO and vivo. It should be firstly clarified whether different number of beta offset is supported for different priority.

	CATT
	The TP follows the Rel-16 principle where it is possible that different number of beta offsets are configured for different priorities. If companies would like to discuss the possible restriction on configuration, we are also open to discuss.

	Huawei/Hisi
	Not clear of the motivation: is the intention to align beta-offset field to the two different priorities of a DCI format? We do not see a clear motivation on supporting that. In R16, the beta offset field is fixed 2 bits regardless of the HP/LP priority; if the bit widths anyhow need to be aligned, what is the end of wasting that beta-offset bit as padding instead of using it as valid code point?

	Nokia, NSB
	No support.
Share similar view as other companies, the motivation of such proposal is not clear.

	LG
	Similar view with other companies, the motivation to make the proposal necessary doesn’t seem to be clear.

	Samsung
	Seems not essential. It can be avoided by proper gNB configuration.

	Ericsson
	Do not support. 
There is no need of determining bit width of beta_offset. The most obvious example is:
· The size of the bit field in format 0_1 is fixed to 0 or 2 bits depending on if semi-static or dynamic beta factors are used. 
It can be further discussed if zero padding of beta_offset is needed when mixed priority is configured. But this change, if needed, is editorial in nature.


3.1.8 2nd round discussion
Void (Stop discussion at least for this meeting. Companies can further consider this issue in next meeting.).

4. Remaining issues on PHY prioritization between DG and CG PUSCHs with different priorities
Issue#10: Spec clarification reflecting the agreement on DG-CG PUSCH prioritization
ZTE proposal:
Proposal 5: A TP for 38.214 is proposed to update the section 6.1 on collision between CG PUSCH and DG PUSCH with different priorities.
	[bookmark: _Toc27299926][bookmark: _Toc36645563][bookmark: _Toc29674333][bookmark: _Toc11352138][bookmark: _Toc45810608][bookmark: _Toc20318028][bookmark: _Toc29673199][bookmark: _Toc29673340][bookmark: _Toc91695478]Reason for change: In Rel-17, when DG PUSCH overlaps with CG PUSCH with different priority, the UE can cancel the PUSCH with lower priority and then transmit the PUSCH with higher priority. The timeline defined in Rel-15 is not applicable to this case.

	Summary of the change: The DG PUSCH overlapping with CG PUSCH with different priority in Rel-17 is excluded.

	Consequences if not approved: The UE may determine the Rel-17 overlapping is error case if the timeline is not satisfied.

	6.1	UE procedure for transmitting the physical uplink shared channel
< Unchanged part is omitted >
A UE is not expected to be scheduled by a PDCCH ending in symbol  to transmit a first PUSCH on a given serving cell overlapping in time with a transmission occasion, where the UE is allowed to transmit a second PUSCH with configured grant according to [10, TS38.321], starting in a symbol  on the same serving cell if the end of symbol  is not at least  symbols before the beginning of symbol  unless the first PUSCH and the second PUSCH have the different priority index [9, TS38.213] and the UE is provided prioritizationBetweenLP-DG-PUSCHandHP-CG-PUSCH or prioritizationBetweenHP-DG-PUSCHandLP-CG-PUSCH. The value  in symbols is determined according to the UE processing capability defined in Clause 6.4, and and the symbol duration are based on the minimum of the subcarrier spacing corresponding to the PUSCH with configured grant and the subcarrier spacing of the PDCCH scheduling the PUSCH.
< Unchanged part is omitted >



4.1.1 1st round discussion
Proposal for 1st round discussion:
Adopt the following text proposal for Section 6.1 of TS 38.214.
6.1	UE procedure for transmitting the physical uplink shared channel
< Unchanged part is omitted >
A UE is not expected to be scheduled by a PDCCH ending in symbol  to transmit a first PUSCH on a given serving cell overlapping in time with a transmission occasion, where the UE is allowed to transmit a second PUSCH with configured grant according to [10, TS38.321], starting in a symbol  on the same serving cell if the end of symbol  is not at least  symbols before the beginning of symbol  unless the first PUSCH and the second PUSCH have the different priority index [9, TS38.213] and the UE is provided prioritizationBetweenLP-DG-PUSCHandHP-CG-PUSCH or prioritizationBetweenHP-DG-PUSCHandLP-CG-PUSCH. The value  in symbols is determined according to the UE processing capability defined in Clause 6.4, and and the symbol duration are based on the minimum of the subcarrier spacing corresponding to the PUSCH with configured grant and the subcarrier spacing of the PDCCH scheduling the PUSCH.
< Unchanged part is omitted >

	Company
	Comments

	OPPO
	Fine with TP

	ZTE
	Agree

	vivo
	Fine with the TP in general.

	ITRI
	Fine with the TP.

	DOCOMO
	Fine with the TP.

	CATT
	Fine with the TP.

	Huawei/Hisi
	OK with the TP.

	New H3C
	Fine with TP.

	Nokia/NSB
	Fine with the TP in general. 
We suggest the following editorial changes:  … unless the first PUSCH and the second PUSCH have the different priority indexes …

	InterDigital
	Fine with TP and Nokia/NSB editorial changes.

	Samsung
	We think it only needs to consider the case where prioritizationBetweenHP-DG-PUSCHandLP-CG-PUSCH is configured. We suggest the following update

A UE is not expected to be scheduled by a PDCCH ending in symbol  to transmit a first PUSCH on a given serving cell overlapping in time with a transmission occasion, where the UE is allowed to transmit a second PUSCH with configured grant according to [10, TS38.321], starting in a symbol  on the same serving cell if the end of symbol  is not at least  symbols before the beginning of symbol  unless the first PUSCH and the second PUSCHs have the different priority indexes [9, TS38.213] and the UE is provided prioritizationBetweenLP-DG-PUSCHandHP-CG-PUSCH or prioritizationBetweenHP-DG-PUSCHandLP-CG-PUSCH. The value  in symbols is determined according to the UE processing capability defined in Clause 6.4, and and the symbol duration are based on the minimum of the subcarrier spacing corresponding to the PUSCH with configured grant and the subcarrier spacing of the PDCCH scheduling the PUSCH.


	QC
	The issue identified by ZTE is valid. But the TP is not accurate. It could create a confusion that there are no timeline requirements for HP DG canceling LP CG. Therefore, it is better to clarify the above is only for DG and CG with same priority. For CG vs DG with different priorities, see 38.214 other section. 



4.1.2 2nd round discussion
Proposal for 2nd round discussion:
Adopt the following text proposal for Section 6.1 of TS 38.214.
6.1	UE procedure for transmitting the physical uplink shared channel
< Unchanged part is omitted >
A UE is not expected to be scheduled by a PDCCH ending in symbol  to transmit a first PUSCH on a given serving cell overlapping in time with a transmission occasion, where the UE is allowed to transmit a second PUSCH with configured grant according to [10, TS38.321], starting in a symbol  on the same serving cell if the end of symbol  is not at least  symbols before the beginning of symbol  unless the first PUSCH and the second PUSCHs have the different priority indexes [9, TS38.213] and the UE is provided prioritizationBetweenLP-DG-PUSCHandHP-CG-PUSCH or prioritizationBetweenHP-DG-PUSCHandLP-CG-PUSCH. The value  in symbols is determined according to the UE processing capability defined in Clause 6.4, and and the symbol duration are based on the minimum of the subcarrier spacing corresponding to the PUSCH with configured grant and the subcarrier spacing of the PDCCH scheduling the PUSCH.
< Unchanged part is omitted >

	Company
	Comments

	QC
	The issue identified by ZTE is valid, and we agree with the intention of the TP. But the current TP is not accurate. It could create a confusion that there are no timeline requirements for HP DG canceling LP CG, because the updated spec could be read as the timeline requirements cannot be violated unless the two PUSCHs have different priority. Therefore, it is better to clarify the above section is only for DG and CG with same priority. For CG vs DG with different priorities, UE should follow other sections in 214. 

	ZTE
	Thanks for Nokia, Samsung and QC’s comments.
@ Samsung, I am not sure the reason that only case of prioritization between HP-DG-PUSCH and LP-CG-PUSCH is left. Would you like to elaborate more?
For QC’s suggestion, we don’t think there is confusion which you worried about since here only just the timeline between the DCI for DG PUSCH and CG PUSCH is stated and the cancellation timeline has been defined in TS38.213. In addition, this section is also applied for DG and CG with different priorities in Rel-16. Therefore, the proposed update has the smallest spec change compared with your suggestion. 

	Nokia/NSB
	Cannot accept, as this is not a TP on top of the current specs (mix of track changes between ZTE and Samsung version) – as commented by Email. 
As by the comment ZTE: Why would this only apply if configured with prioritizationBetweenHP-DG-PUSCHandLP-CG-PUSCH and not prioritizationBetweenLP-DG-PUSCHandHP-CG-PUSCH?  (compared to the earlier ZTE version)??

	Ericsson
	We agree with the intention of the TP.
We have similar understanding as ZTE that Rel-16 allows DG override CG even when they have different priorities, and this section in 36.214 should apply.

	DOCOMO
	We share the same view as ZTE/Nokia/Ericsson. We are not clear why only HP DG vs. LP CG is considered for the exception. We prefer the previous TP proposed by ZTE.

	Intel 
	We tend to share same view with ZTE and we prefer ZTE’s previous TP. Regarding Samsung’s comment, is it due to CG is not cancelled because CG is HP?  

	Samsung
	Our initial thinking is LP DG doesn’t cancel HP CG.
Now, we tend to agree with QC, 38.214 should be limited to the same priority case.

	
	


4.1.3 3rd round discussion
Two options are considered now. Please input your comments for them;
· Option 1: Adopt the following text proposal for Section 6.1 of TS 38.214.
6.1	UE procedure for transmitting the physical uplink shared channel
< Unchanged part is omitted >
A UE is not expected to be scheduled by a PDCCH ending in symbol  to transmit a first PUSCH on a given serving cell overlapping in time with a transmission occasion, where the UE is allowed to transmit a second PUSCH with configured grant according to [10, TS38.321], starting in a symbol  on the same serving cell if the end of symbol  is not at least  symbols before the beginning of symbol  unless the first PUSCH and the second PUSCH have the different priority index [9, TS38.213] and the UE is provided prioritizationBetweenLP-DG-PUSCHandHP-CG-PUSCH or prioritizationBetweenHP-DG-PUSCHandLP-CG-PUSCH. The value  in symbols is determined according to the UE processing capability defined in Clause 6.4, and and the symbol duration are based on the minimum of the subcarrier spacing corresponding to the PUSCH with configured grant and the subcarrier spacing of the PDCCH scheduling the PUSCH.
< Unchanged part is omitted >

· Option 2: Section 6.1 of TS 38.214 is only for handling overlapping between DG PUSCH and CG PUSCH with same priority. For overlapping between DG PUSCH and CG PUSCH with different priorities, UE should follow other sections in TS 38.214.
· 
	Company
	Comments

	ZTE
	Option 1.
We dig the other possible solution for this issue as Option 2 mentioned, but hard to find the way. Only here in 38.214 said the timeline between the DCI for DG PUSCH and CG PUSCH. So I still think Option 1 is more directly to solve this issue.
I would to like to hear more companies’ views.

	vivo
	Our view tends towards the same priority.
In the above TP, the timeline is N2, this is the cancellation timeline for the same priority PUSCHs, for DG and CG with different priorities, the timeline is not N2, additional d3 is needed.

	QC
	We support option 2. 
Like we commented in previous round, this TP would potentially create confusion that there are no timeline requirements for HP DG canceling LP CG, because the updated spec could be read as the timeline requirements cannot be violated unless the two PUSCHs have different priority. So when two PUSCHs have different priority, the timeline requirements can be violated, following the wording of the TP. 

	Intel 
	UE follows the timeline in TS 38.213 for DG and CG with different priorities, as mentioned by vivo. 
	the UE is expected to cancel a repetition of the PUCCH/PUSCH transmissions of smaller priority index before the first symbol overlapping with the PUCCH/PUSCH transmission of larger priority index if the repetition of the PUCCH/PUSCH transmissions of smaller priority index overlaps in time with the PUCCH/PUSCH transmissions of larger priority index. In case of a PUSCH of larger priority index scheduled by a DCI format in a PDCCH reception and a configured grant PUSCH of smaller priority index on a same serving cell and the UE is provided prioritizationBetweenHP-DG-PUSCHandLP-CG-PUSCH
-	the UE expects that the transmission of the PUSCH of larger priority index would not start before  after a last symbol of the corresponding PDCCH reception
-	is the PUSCH preparation time for a corresponding UE processing capability assuming  [6, TS 38.214], based on  and  as subsequently defined in this clause, and  and  are determined by a reported UE capability




In our view, option 1 does not imply the UE can ignore the timeline in TS 38.213.  But now we tend to agree option 2 suggested by QC might be more clear.  

	Nokia/NSB
	Option 2
Agree with vivo assessment on the N2 processing and the Intel comment that different priority handling is only captured in 38.213. 

	DOCOMO
	Option2.
We now tend to agree with the companies’ assessment that Section 6.1 of 38.214 is applied to only the same priority case as the timeline is N2. UE behavior on DG/CG PUSCH overlapping of different priorities is in 38.213.

	OPPO
	Option 2. Option 1 does not mean that the UE can ignore the timeline in TS 38.213.  But we prefer to option 2 due to it is more clear.

	
	


4.1.4 4th round discussion (for email approval)
Based on the 3rd round discussion, it is suggested to go to the direction of Option 2. Companies can check the proposed conclusion. If no strong concerns, it is suggested to approve it by email.
Proposed conclusion for 4th round discussion:
Section 6.1 of TS 38.214 is only for handling overlapping between DG PUSCH and CG PUSCH with same priority. For overlapping between DG PUSCH and CG PUSCH with different priorities, UE should follow TS 38.213.

	Supporting companies:
	Huawei/Hisi, Samsung, Intel, vivo, LG, Nokia/NSB, DOCOMO,OPPO

	Objecting companies:
	Ericsson (see suggestion below)

	Company
	Reason for objection

	Ericsson
	The conclusion above is incorrect and contradicts with the previous conclusion below. “Rel-15 timeline” below refers to the 38.214 text.
Conclusion  (RAN1#102)
For the collision between DG PUSCH and CG PUSCH with different priorities, the DG PUSCH can be scheduled overlapping in time with CG PUSCH occasion if Rel-15 timeline satisfies.


Our understanding is, it is sufficient to add “When the UE is not provided prioritizationBetweenHP-DG-PUSCHandLP-CG-PUSCH” to 38.214 paragraph.  This mirrors the following sentence in 38.213:
“In case of a PUSCH of larger priority index scheduled by a DCI format in a PDCCH reception and a configured grant PUSCH of smaller priority index on a same serving cell and the UE is provided prioritizationBetweenHP-DG-PUSCHandLP-CG-PUSCH”


	ZTE
	We will not object the proposal if majority support it.



4.1.5 5th round discussion (for email approval)
Proposed conclusion for 5th round discussion:
Adopt the following text proposal for Section 6.1 of TS 38.214.
[bookmark: _Toc100147413]6.1	UE procedure for transmitting the physical uplink shared channel
…..
When a UE is not provided prioritizationBetweenHP-DG-PUSCHandLP-CG-PUSCH, theA UE is not expected to be scheduled by a PDCCH ending in symbol  to transmit a PUSCH on a given serving cell overlapping in time with a transmission occasion, where the UE is allowed to transmit a PUSCH with configured grant according to [10, TS38.321], starting in a symbol  on the same serving cell if the end of symbol  is not at least  symbols before the beginning of symbol . The value  in symbols is determined according to the UE processing capability defined in Clause 6.4, and and the symbol duration are based on the minimum of the subcarrier spacing corresponding to the PUSCH with configured grant and the subcarrier spacing of the PDCCH scheduling the PUSCH.
…..
	Supporting companies:
	

	Objecting companies:
	Samsung

	Company
	Reason for objection

	Samsung
	Could FL clarify why we discuss this TP while in the previous round the majority view is to support the previous conclusion?
In addition, this is NOT a conclusion.

	QC
	@ Ericsson: to make sure we are on the same page, the agreement RAN1#102 is for Rel-16 CG vs DG collision resolution which is done by MAC layer. It has nothing to do with PHY prioritization between CG and DG that is introduced in Rel-17, right? 

If the above understanding is correct, then is the intention of the TP to clarify that this paragraph in Section 6.1 of TS214 applies to Rel-15 (same priority) and Rel-16 (MAC layer handling CG VS DG with different priorities), but not applicable to Rel-17 CG vs DG PHY layer prioritization?

	Nokia/NSB
	First, we share similar view as Samsung that the current version proposal is not a conclusion.

A conclusion on Option 2 (supported by majority of companies) in the last round could be sufficient. 

	Ericsson
	@QC: yes, the TP will serve the purpose of directing the timeline definition to 38.213 when the new Rel-17 feature is active; otherwise, the 38.214 text is still valid for legacy cases and all existing understanding of DG-vs-CG is not affected. In our view, this is what everybody is trying to accomplish. 
Furthermore, we do not agree to change Rel-16 behavior (when two phy priorities exist) or Rel-17 when prioritization of HP DG over LP CG is not configured (i.e., it should follow legacy behavior if Rel-17 new feature is not active). Hence we object the proposed Conclusion in section 4.1.4.

	ZTE
	To my understanding, it is not enough only to mention the prioritizationBetweenHP-DG-PUSCHandLP-CG-PUSCH, the prioritizationBetweenLP-DG-PUSCHandHP-CG-PUSCH should also be added. But if do this, it returns to the original option 1 which was not accepted by majority. 



4.1.6 6th round discussion (for email approval)
The two options can be further discussed based on the comments from 5th round. The status in 4th round is below:
	Option 1:
	Huawei/Hisi, Samsung, Intel, vivo, LG, Nokia/NSB, DOCOMO, OPPO

	Option 2:
	Ericsson



Proposal/conclusion for 6th round discussion:
Option 1: Agree on the following conclusion
Section 6.1 of TS 38.214 is only for handling overlapping between DG PUSCH and CG PUSCH with same priority. For overlapping between DG PUSCH and CG PUSCH with different priorities, UE should follow TS 38.213.
· No spec impacts.

Option 2: Agree on the following proposal
Adopt the following text proposal for Section 6.1 of TS 38.214.
6.1	UE procedure for transmitting the physical uplink shared channel
…..
When a UE is not provided prioritizationBetweenHP-DG-PUSCHandLP-CG-PUSCH, theA UE is not expected to be scheduled by a PDCCH ending in symbol  to transmit a PUSCH on a given serving cell overlapping in time with a transmission occasion, where the UE is allowed to transmit a PUSCH with configured grant according to [10, TS38.321], starting in a symbol  on the same serving cell if the end of symbol  is not at least  symbols before the beginning of symbol . The value  in symbols is determined according to the UE processing capability defined in Clause 6.4, and and the symbol duration are based on the minimum of the subcarrier spacing corresponding to the PUSCH with configured grant and the subcarrier spacing of the PDCCH scheduling the PUSCH.
…..
	Company
	Further comments (comments with grey background come from 4th round)

	QC
	@ Ericsson: to make sure we are on the same page, the agreement RAN1#102 is for Rel-16 CG vs DG collision resolution which is done by MAC layer. It has nothing to do with PHY prioritization between CG and DG that is introduced in Rel-17, right? 

If the above understanding is correct, then is the intention of the TP to clarify that this paragraph in Section 6.1 of TS214 applies to Rel-15 (same priority) and Rel-16 (MAC layer handling CG VS DG with different priorities), but not applicable to Rel-17 CG vs DG PHY layer prioritization?

	Ericsson
	@QC: yes, the TP will serve the purpose of directing the timeline definition to 38.213 when the new Rel-17 feature is active; otherwise, the 38.214 text is still valid for legacy cases and all existing understanding of DG-vs-CG is not affected. In our view, this is what everybody is trying to accomplish. 
Furthermore, we do not agree to change Rel-16 behavior (when two phy priorities exist) or Rel-17 when prioritization of HP DG over LP CG is not configured (i.e., it should follow legacy behavior if Rel-17 new feature is not active). Hence we object the proposed Conclusion in section 4.1.4.

	Ericsson
	Support Option 2, but we can accept the revised Option 1 below.
First, only HP DG vs LP CG needs to be mentioned in TP, since 38.213 only has timeline for this case, i.e., only need to direct UE to follow 38.213 for this case. For LP DG vs HP CG, 38.213 has no timeline for it, hence 38.214 timeline applies.
Second, we don’t think it is correct to change legacy behavior since Rel-16 when DG vs CG of different priorities overlap. The same legacy behavior applies to Rel-17 also when prioritizationBetweenHP-DG-PUSCHandLP-CG-PUSCH and prioritizationBetweenLP-DG-PUSCHandHP-CG-PUSCH are not configured. 
On the other hand, we can accept Option 1 if it is clarified that this applies to both Rel-16 and Rel-17, and Option 1 is agreed without adding new timeline, and without declaring new error cases. That is, if DG vs CG of different priority overlap, and 38.213 contains no timeline for it, then still no new timeline is specified; no new error cases declared. In our understanding, no timeline exist in 38.213 for DG vs CG of different priority except the scenario with yellow condition. For those no-timeline cases in 38.213 v17.1.0, UE implementation will handle the cancellation without timeline, because 38.213 simply says “UE is expected to cancel”. 
Also: we don’t think it’s correct to say “no spec impact”; hence this should be a proposal/agreement. For example, in Rel-16, clearly DG is allowed to be scheduled to override CG regardless of same/different priority, and 38.214 text applies. Thus, at a minimum, a condition needs to be added to 38.214 text if following Option 1, e.g., “for DG PUSCH and CG PUSCH of same physical priority index”
 
Revised Option 1: Agree on the following conclusion Prposal
For both Rel-16 and Rel-17, Section 6.1 of TS 38.214 is only for handling overlapping between DG PUSCH and CG PUSCH with same priority. For overlapping between DG PUSCH and CG PUSCH with different priorities, UE should follow TS 38.213.
· No spec impacts. No new timeline is defined, and no new error cases are declared due to the above


	38.213:
the UE is expected to cancel a repetition of the PUCCH/PUSCH transmissions of smaller priority index before the first symbol overlapping with the PUCCH/PUSCH transmission of larger priority index if the repetition of the PUCCH/PUSCH transmissions of smaller priority index overlaps in time with the PUCCH/PUSCH transmissions of larger priority index. In case of a PUSCH of larger priority index scheduled by a DCI format in a PDCCH reception and a configured grant PUSCH of smaller priority index on a same serving cell and the UE is provided prioritizationBetweenHP-DG-PUSCHandLP-CG-PUSCH
-	the UE expects that the transmission of the PUSCH of larger priority index would not start before  after a last symbol of the corresponding PDCCH reception
-	is the PUSCH preparation time for a corresponding UE processing capability assuming  [6, TS 38.214], based on  and  as subsequently defined in this clause, and  and  are determined by a reported UE capability




	QC
	@Ericsson, we are confused by the proposal to modify option 1. With this modification, for In Rel-16, for CG v DG PUSCH with different priorities, which timeline it should follow, i.e., 213 or 214? Reading your comment in last round, I thought in your view it should follow 214. But then with your comment in this round, it seems you think it should follow 213 now?

	ZTE
	We are discussing the Rel-17 DG-CG collision with different priorities, which has no N2 timeline requirement mentioned in 38.214. And again the N2 timeline here in 38.214 is not for cancellation as companies said the 38.214 is for the same priority transmission.

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	



5. Proposals for GTW discussion
GTW session on May 12th Thursday
Proposal 1:
For the scenarios where multiplexing low-priority HARQ-ACK onto high-priority PUSCH, down-select from the options:
· Option 1: In case of insufficient resource for LP HARQ-ACK, LP HARQ-ACK is entirely dropped
· Option 2: LP HARQ-ACKs are mapped to the rest REs of the PUSCH based on the rate matching equation, if HP HARQ-ACK and/or HP CSI have been mapped in prior on the PUSCH. 
· Option 3: UE does not expect insufficient resource for multiplexing low-priority HARQ-ACK.
	Option 1
	OPPO, Sony, Intel, ITRI, LG, InterDigital, Nokia/NSB (can accept), E///

	Option 2
	ZTE, Intel (can live with), vivo, DOCOMO, CATT, Huawei/Hisi, New H3C, Spreadtrum, Samsung, QC

	Option 3
	Nokia/NSB



Proposal 2:
For HARQ-ACK multiplexing on the PUSCH with CG UCI,
· Down-select from the two options:
· Option 1: Treat CG-UCI of a certain priority as if a HARQ-ACK of the same priority.
· Option 2: Always treat CG-UCI as high priority.
· Joint encode CG-UCI with HARQ-ACK of the same priority if it exists.
· Then reuse the existing multiplexing rules.
	Option 1
	QC, ZTE, Nokia/NSB, OPPO, vivo, ITRI, Sony (improve wording), E///, DOCOMO, [Huawei/Hisi, New H3C, Spreadtrum, InterDigital]

	Option 2
	[Intel, Samsung]



6. Agreements in this meeting
Agreement
For the scenarios where multiplexing low-priority HARQ-ACK onto high-priority PUSCH, down-select from the options:
· Option 2: LP HARQ-ACKs are mapped to the rest REs of the PUSCH based on the rate matching equation, if HP HARQ-ACK and/or HP CSI have been mapped in prior on the PUSCH. 
Agreement
When cg-UCI-Multiplexing is enabled, for PUSCH with CG UCI multiplexing with HARQ-ACK, if any,
· CG-UCI has the same priority as the PUSCH.
· Treat the CG-UCI of a certain priority as if a HARQ-ACK of the same priority.
· Joint encode CG-UCI with HARQ-ACK of the same priority if it exists.
· Then reuse the existing multiplexing rules.

Conclusion
For multiplexing HP HARQ-ACKs and LP HARQ-ACKs, it is confirmed that current specification is interpreted as the following. 
· The PRI in the lastly received DCI (if exist), which schedules a HP HARQ-ACK involved in the multiplexing, is used to select the PUCCH resource to transmit the multiplexed UCI payload. 
· Note: No spec update is needed

Agreement
The following text proposal in R1-220XXXX is endorsed for the editor’s CR on TS28.213 (Section 9.2.5.3). 
****************************************************************
9.2.5.3  UE procedure for reporting UCI of different priorities
…..
If the PUCCH resource includes PUCCH format 2 or PUCCH format 3 and  PRBs, the UE determines a number of  PRBs for the PUCCH transmission to be the minimum number of PRBs that starts from the first PRB from the  PRBs and results to

where  or  is a number of CRC bits, if any, for encoding the  or the  HARQ-ACK information bits, respectively,  is provided by maxCodeRateLP, and the remaining parameters are as defined in clause 9.2.5.2 with . For PUCCH format 3, if  is not equal to  [4, TS 38.211],  is increased to a nearest value that is equal to and does not exceed nrofPRBs.
If , the UE transmits the PUCCH over the  PRBs. If a UE transmits a PUCCH that includes HARQ-ACK information bits of priority 0 and 1 using PUCCH format 1, the UE determines a power for the PUCCH transmission, as described in clause 7.2.1, assuming that all HARQ-ACK information bits have priority 1.
If a UE is provided a first interlace of  PRBs by interlace0 in InterlaceAllocation,  
If the UE is provided a second interlace of  PRBs by interlace1 in InterlaceAllocation,  
- if , the UE transmits the PUCCH over the first interlace
- else the UE transmits the PUCCH over both the first and second interlaces.
else the UE transmits the PUCCH over the first interlace.
…..
****************************************************************
Reason for changes:
It has been agreed that R17 intra UE multiplexing is supported in unlicensed band. It is needed to extend PRB determination to interlace determination for PUCCH transmission to report UCI of different priorities.
Summary of changes:
Clarify the UE procedure to determine the interlace for PUCCH transmission to report UCI of different priorities when the UE is provided InterlaceAllocation.
Specs/sections impacted:
TS 38.213 Clause 9.2.5.3.
Consequences if not approved:
UE does know how to determine the interlace for PUCCH transmission to report UCI of different priorities when the UE is provided InterlaceAllocation.
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