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1. [bookmark: _Ref521334010]Introduction
According to the preparation phase discussion [20], it was agreed to discuss the following three issues for Rel-17 URLLC/IIoT intra-UE multiplexing/prioritization A.
This document summarizes the discussions during RAN1#109-e under the following email thread.
[109-e-R17-IIoT-URLLC-02] Email discussion on intra-UE multiplexing/prioritization A by May 18– Yanping (CATT)
· Issue 1: power allocation order
· Issue 2: Joint operation of R17 intra-UE multiplexing and UL CI
· Issue 10: Step 2 considers resultant PUCCH/PUSCH after step 1 only
· 1st check point on May 12 and final check point on May 18

2. Issue 1: power allocation order
2.1. 1st round discussion
In TS 38.213 v17.1.0 Clause 7.5, the prioritizations for transmission power reductions are defined as follows with priority order highlighted in green.
	[bookmark: _Toc12021452][bookmark: _Toc20311564][bookmark: _Toc26719389][bookmark: _Toc29894820][bookmark: _Toc29899119][bookmark: _Toc29899537][bookmark: _Toc29917274][bookmark: _Toc36498148][bookmark: _Toc45699174][bookmark: _Toc99993791]7.5	Prioritizations for transmission power reductions
For single cell operation with two uplink carriers or for operation with carrier aggregation, if a total UE transmit power for PUSCH or PUCCH or PRACH or SRS transmissions on serving cells in a frequency range in a respective transmission occasion [image: ] would exceed [image: ], where [image: ] is the linear value of [image: ] in transmission occasion [image: ] as defined in [8-1, TS 38.101-1] for FR1 and [8-2, TS38.101-2] for FR2, the UE allocates power to PUSCH/PUCCH/PRACH/SRS transmissions according to the following priority order (in descending order) so that the total UE transmit power for transmissions on serving cells in the frequency range is smaller than or equal to [image: ] for that frequency range in every symbol of transmission occasion [image: ]. When determining a total transmit power for serving cells in a frequency range in a symbol of transmission occasion [image: ], the UE does not include power for transmissions starting after the symbol of transmission occasion [image: ]. The total UE transmit power in a symbol of a slot is defined as the sum of the linear values of UE transmit powers for PUSCH, PUCCH, PRACH, and SRS in the symbol of the slot. 
-	PRACH transmission on the PCell
-	PUCCH or PUSCH transmissions with higher priority index according to clause 9 
-	For PUCCH or PUSCH transmissions with same priority index 
-	PUCCH transmission with HARQ-ACK information, and/or SR, and/or LRR, or PUSCH transmission with HARQ-ACK information
-	PUCCH transmission with CSI or PUSCH transmission with CSI
-	PUSCH transmission without HARQ-ACK information or CSI and, for Type-2 random access procedure, PUSCH transmission on the PCell
-	SRS transmission, with aperiodic SRS having higher priority than semi-persistent and/or periodic SRS, or PRACH transmission on a serving cell other than the PCell 
In case of same priority order and for operation with carrier aggregation, the UE prioritizes power allocation for transmissions on the primary cell of the MCG or the SCG over transmissions on a secondary cell. In case of same priority order and for operation with two UL carriers, the UE prioritizes power allocation for transmissions on the carrier where the UE is configured to transmit PUCCH. If PUCCH is not configured for any of the two UL carriers, the UE prioritizes power allocation for transmissions on the non-supplementary UL carrier.



Huawei [1] and vivo [8] proposed to update power allocation order considering PUSCH multiplexed with UCI of a different priority with the following proposals. The proposals are essentially the same despite different wordings in moderator’s view.
Huawei’s proposal in [1]:
	Proposal 6: Update the transmission power allocation order for Rel-17 by considering inter-priority UCI-on-PUSCH cases:
· LP PUSCH with HP HARQ-ACK should be of the same priority as HP PUSCH with HP HARQ-ACK, i.e., higher than HP PUSCH with CSI, as well as HP PUSCH only.
· LP HARQ-ACK on HP PUSCH should of the same priority as HP PUSCH only, i.e., lower than HP PUSCH with HP HARQ-ACK, as well as HP PUSCH with CSI.



Vivo’s proposal in [8]:
	Proposal 2: For HP HARQ-ACK on a LP PUSCH, power allocation order should be the same as HP PUSCH with HP HARQ-ACK. For LP HARQ-ACK on HP PUSCH, power allocation order should be the same as HP PUSCH only.



Companies please share your views on whether you support the proposal.
Proposal 2.1: 
Update the transmission power allocation order for Rel-17 by considering inter-priority UCI-on-PUSCH cases:
· LP PUSCH with HP HARQ-ACK should be of the same priority as HP PUSCH with HP HARQ-ACK, i.e., higher than HP PUSCH with CSI, as well as HP PUSCH only.
· LP HARQ-ACK on HP PUSCH should of the same priority as HP PUSCH only, i.e., lower than HP PUSCH with HP HARQ-ACK, as well as HP PUSCH with CSI.

	
	Company

	Support
	Sony, Huawei/Hisi, Samsung, InterDigital, DOCOMO,vivo, ITRI, New H3C,OPPO, CATT, ZTE, QC, Ericsson

	Not support
	Nokia/NSB, Intel, LG



	Company
	Comments

	Nokia/NSB
	We see this as a non-essential optimization.
There had been the option to support dynamic indication for such cases (if to multiplex or not) but this was not adopted. If one is worrying about the related tx-power allocation prioritization, then the multiplexing should not be configured in the first place.
On the 2nd bullet: is this the case that there is only LP HARQ (and not HP HARQ) included? 

	Huawei/Hisi
	The power reduction rule should be consistent with R16, where 
HP HARQ-ACK >HP PUSCH with HP CSI> HP PUSCH only.
When extended to R17, these two cases should follow the same principle
1) HP HARQ-ACK  HP HARQ-ACK on LP PUSCH: it should not be lower than HP PUSCH only.
2) HP PUSCH  HP PUSCH with LP HARQ-ACK: it should not be higher than HP PUSCH with HP CSI.
Otherwise there will be unnecessary dropping of HP HARQ-ACK due to wrong dropping order in case of limited power.

@ Nokia/NSB: 
1) One of the major reason of not introducing dynamic indication is it complicates the multiplexing procedure. However, the power reduction happens after the multiplexing, i.e., it does not impact the multiplexing procedure.
2) As per our understanding, Yes, on the 2nd bullet there is only LP HARQ (and not HP HARQ) included.

	Samsung
	An editorial suggestion as following,
Proposal 2.1: 
Update the transmission power allocation order for Rel-17 by considering inter-priority UCI-on-PUSCH cases:
· LP PUSCH with HP HARQ-ACK should be of the same priority as HP PUSCH with HP HARQ-ACK, i.e., higher than HP PUSCH with CSI, as well as HP PUSCH only.
· LP HARQ-ACK on HP PUSCH with LP HARQ-ACK should be of the same priority as HP PUSCH without UCI only, i.e., lower than HP PUSCH with HP HARQ-ACK, as well as HP PUSCH with CSI.


	InterDigital
	In case of cross-priority transmissions, only the high-priority components (PUSCH and/or UCI) should be considered for this prioritization.

	Intel 
	We agree with NOKIA that this is just optimization.  Degradation of HP performance can be avoided by gNB proper scheduling.   

	DOCOMO
	Support the proposal to avoid performance degradation of HP HARQ-ACK on LP PUSCH.

	vivo
	We share the same view with HW.
According to the current spec, for PUCCH or PUSCH transmissions with same priority index, the first order is.
-	PUCCH transmission with HARQ-ACK information, and/or SR, and/or LRR, or PUSCH transmission with HARQ-ACK information.
LP PUSCH with HP HARQ-ACK and LP PUSCH with LP HARQ-ACK should has different priority to avoid dropping of HP HARQ-ACK.


	ITRI
	Support the proposal. Performance degradation of HP HARQ-ACK on LP PUSCH should be avoided.

	LG
	Similar view with Nokia and Intel, it seems to be non-essential optimization. 
It could be handled by gNB implementation, for example, by properly scheduling HP PUSCH so that HP HARQ-ACK would be multiplexed on the HP PUSCH rather than LP PUSCH.

	QC
	This is a quite reasonable proposal to avoid dropping HP HARQ-ACK. 
To Nokia: we don’t gNB knows UE Tx power precisely, due to PHR aging issue and UE missing closed loop PC command. Plus, we don’t think gNB mimic/track power control loop for each UE. So, in practice, gNB only knows UE Tx power roughly. It cannot be assumed gNB can track UE Tx power precisely. 
With the above, relying on gNB to disable intra-UE mux to avoid this power control issue may not work. 

To Intel: if we can just rely on gNB scheduler to handle everything, we probably don’t need Rel-17 intra-UE mux.

	Ericsson
	We agree that the new cases of PUCCH and PUSCH with mixed priority payload should be addressed in the transmit power priority list.
Other than the PUSCH in the proposal, suggest to add that: 
“A PUCCH carrying multiplexed HP UCI and LP UCI is treated as a PUCCH with higher priority index”.



2.2. Summary of 1st round discussion
A clear majority of companies support proposal 2.1. The proposal is updated with some editorial modifications as below based on the comments from companies.
Ericsson proposed to add “A PUCCH carrying multiplexed HP UCI and LP UCI is treated as a PUCCH with higher priority index”. But according to moderator’s understanding, HP and LP UCI are always multiplexed in HP PUCCH so there is no need to have the addition.

Updated Proposal 2.1: 
Update the transmission power allocation order for Rel-17 if UE is configured with UCI-MuxWithDifferentPriorityby considering inter-priority UCI-on-PUSCH cases:
· LP PUSCH with HP HARQ-ACK should be of the same priority as HP PUSCH with HP HARQ-ACK, i.e., higher than HP PUSCH with CSI, as well as HP PUSCH only.
· LP HARQ-ACK on HP PUSCH with LP HARQ-ACK only should haveof the same priority as HP PUSCH without UCIonly, i.e., lower than HP PUSCH with HP HARQ-ACK, as well as HP PUSCH with CSI.

The proposal will be discussed in GTW session on May 12th if time allows. Otherwise, the proposal is for email approval if no comments are received until UTC 23:59 May 12th (Thu).
	Company
	Comments

	LG
	As Intel commented in the reflector, since all overlapped channels should meet Rel-15 mux timeline, the gNB could schedule properly so that the PUSCH with HP HARQ-ACK would avoid degradation due to power limitation. 
But if we are the only company objecting the proposal (and the majority companies have concern without it), we can live with it.

	Nokia/NSB
	Similar as LG & Intel, we don’t see a real reason to change this. But looking at the strong majority input from the first round, we could not block progress here either. 

	vivo
	Support the proposal.

	Ericsson
	Support.
Regarding our suggestion “A PUCCH carrying multiplexed HP UCI and LP UCI is treated as a PUCCH with higher priority index”: the concern is that “HP” “LP” is sometimes used to refer to the content (e.g., HP/LP HARQ-ACK), sometimes used to refer to the PUCCH/PUSCH resources. This was no problem if no mixed priority. When mixed priority, it’s good to clarify that for power control section text below, “priority index” refers to the PUCCH/PUSCH resources, unless otherwise stated.

- PUCCH or PUSCH transmissions with higher priority index according to clause 9 
- For PUCCH or PUSCH transmissions with same priority index

Assuming the understanding is “priority index” refers to the PUCCH/PUSCH resources, then 1st bullet in Proposal 2.1 is needed, but 2nd bullet is not needed. If this understanding is not agreed, then our suggestion on PUCCH need to be captured as well.
[Moderator] My understanding is that “priority index” refers to the PUCCH/PUSCH resource in 38.213 clause 7.5. With this understanding, the second bullet in proposal 2.1 is still needed since otherwise, HP PUSCH with LP HARQ-ACK would have higher priority than HP PUSCH with CSI and HP PUSCH without UCI according to the spec.
-	For PUCCH or PUSCH transmissions with same priority index 
-	PUCCH transmission with HARQ-ACK information, and/or SR, and/or LRR, or PUSCH transmission with HARQ-ACK information
-	PUCCH transmission with CSI or PUSCH transmission with CSI
-	PUSCH transmission without HARQ-ACK information or CSI and, for Type-2 random access procedure, PUSCH transmission on the PCell


	Samsung
	Support.

	ITRI
	Support

	
	

	
	

	
	

	
	

	
	




3. Issue 2: Joint operation of R17 intra-UE multiplexing and UL CI
3.1. 1st round discussion
InterDigital [11], ETRI [17] and Qualcomm [19] discussed joint operation of Rel-17 intra-UE multiplexing and UL CI.
InterDigital [11] proposed that Rel-17 intra-UE multiplexing and UL CI can be configured simultaneously and LP PUSCH multiplexed with HP HARQ-ACK should not be cancelled with a proposed TP. 
	Proposal 1: A UE can be configured with both UCI-MuxWithDifferentPriority and UplinkCancellation.
Proposal 2: A UE that detects CI and is provided uplinkCancellationPriority cancels a PUSCH if the PUSCH is with priority 0 and if no HARQ-ACK information of priority 1 is multiplexed in the PUSCH.



ETRI [17] also proposed that PUSCH carrying HP UCI is not cancelled by UL CI with a proposed TP.
	[bookmark: _Ref101535888]Proposal 4:The PUSCH carrying HP UCI may not be cancelled by the ULCI.



Qualcomm [19] proposed that PUSCH cancellation due to UL CI is performed after step 2 of Rel-17 intra-UE multiplexing. In addition, similar as InterDigital and ETRI, Qualcomm proposed that a LP PUSCH with HP UCI should be exempt from UL-CI.
	Proposal 2: For Rel-17 intra-UE multiplexing, PUSCH cancellation due to UL-CI are performed after step 2 of Rel-17 intra-UE multiplexing.
· A LP PUSCH has HP UCI multiplexing on it is exempt from UL-CI, if RRC parameter uplinkCancellationPriority is configured. 



During the discussions in last meeting and the preparation phase for this meeting, companies have different views on whether joint operation of R17 intra-UE multiplexing and UL CI is supported or not. In addition, for companies who support joint operation, some companies think that no optimization is needed and gNB can avoid the issue via proper time-frequency resource indication in UL CI. 

Companies please share your views on which option below you support.
Proposal 3.1: 
For joint operation of Rel-17 intra-UE multiplexing and UL CI:
· Option 1: joint operation of Rel-17 intra-UE multiplexing and UL CI is not supported.
· Option 2: joint operation of Rel-17 intra-UE multiplexing and UL CI is supported without special handling of LP PUSCH multiplexed with HP UCI.
· Option 3: joint operation of Rel-17 intra-UE multiplexing and UL CI is supported and LP PUSCH multiplexed with HP UCI is exempt from UL CI.

	
	Company

	Option 1
	Nokia/NSB (2nd)

	Option 2
	Sony, Nokia/NSB (1st), Samsung, Intel, DOCOMO (2nd),vivo, ITRI, New H3C, Spreadtrum, CATT, ZTE, LG, Ericsson

	Option 3
	InterDigital (when uplinkCancellationPriority is configured), DOCOMO (1st), OPPO, QC(when uplinkCancellationPriority is configured)



	Company
	Comments

	Nokia/NSB
	No need for optimization here (i.e. Option 1 or Option 2 should be adopted)

	Samsung
	Option 2 is preferred.
If gNB would like to exclude the LP PUSCH with HP UCI, gNB can indicate not cancelling the PUSCH, no need to specify the case.

	InterDigital
	Considering that HP UCI has higher priority than HP PUSCH, it would be a little strange that the HP PUSCH would be protected but not HP UCI?
Option 3 should only be in case uplinkCancellationPriority is configured.

	Intel 
	Protection of HP UCI can be achieved by proper gNB scheduling.  

	DOCOMO
	Option 3 is preferred to avoid cancellation of HP UCI on LP PUSCH but we would be fine with Option 2 as well since gNB can avoid it by proper scheduling.
Similar to InterDigital, we also think the clarification for the case is needed. It is only the case where uplinkCancellationPriority is configured.

	vivo
	We share the same view with Samsung and Intel

	ITRI
	HP UCI dropping could be avoided by gNB scheduling.

	OPPO
	Option 3 is preferred to avoid HP UCI cancellation. Due to resource granularity indicated by UL CI is coarser than the granularity of PUSCH/PUCCH resource allocation, even HP PUSCH/PUCCH from UE 1 and LP PUSCH with HP UCI from UE 2 can be scheduled in different time-frequency resource, but LP PUSCH with HP UCI may still overlap with region indicated by UL CI. So it is not easy to avoid HP UCI cancellation by gNB scheduling.

	ZTE
	Option 2 doesn't change the procedure of Rel-16. Also it is flexible for gNB to schedule a high priority PUSCH to cancel the LP PUSCH with HP UCI.

	LG
	Similar view with other companies, Option 2 is preferred. 

	QC
	Same view as Docomo and InterDigital. 

	Ericsson
	Option 2: No new procedure is needed here.



3.2. Summary of 1st round discussion
A clear majority of companies support option 2 of proposal 3.1. Company commented that it is better to have a conclusion to make it clear that joint operation of UL CI and Rel-17 intra-UE multiplexing is supported.
Proposed conclusion:
A UE can be configured with both UCI-MuxWithDifferentPriority and UplinkCancellation.
· No special handling for LP PUSCH multiplexed with HP UCI

The proposal will be discussed in GTW session on May 12th if time allows. Otherwise, the proposal is for email approval if no comments are received until UTC 23:59 May 12th (Thu).
	Company
	Comments

	LG
	We are fine with the proposal.

	Nokia/NSB
	Support the proposed conclusion. 

	ZTE
	Support

	vivo
	support

	Ericsson
	Support

	Samsung
	Support

	Intel 
	Support 

	ITRI
	Support

	
	

	
	

	
	



4. Issue 10: Step 2 considers resultant PUCCH/PUSCH after step 1 only
4.1. 1st round discussion
In previous meetings, the case of a HP PUCCH with PF 0/1 overlapping with LP HARQ-ACK was discussed without conclusion. There were two candidate options.
· Option 0: LP HARQ-ACK is dropped when HP SR is positive.
· Option 2: 1-bit HP SR is appended to HP HARQ-ACK bits. The number of HP UCI bits is 
Samsung [9] discussed that the result is same for intra-UE multiplexing of same priority in Step 1 for negative SR for the following two cases but Option 2 above requires a UE to differentiate the two cases.
	[image: ]
	[image: ]

	Case A
	Case B


Figure 1: HP PUCCH with PF0/1 overlapping with LP HARQ-ACK
In addition, Samsung [9] provided another case shown in Figure 2, where HP SR is dropped in Step 1.
[image: ]
Figure 2: overlapping of HP HARQ-ACK with PF1, HP SR with PF0 and LP PUSCH
The proposal from Samsung is as follows.
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.

Let’s first hear companies’ views for the two cases provided by Samsung.
Proposal 4.1: 
Moderator’s note: please check proposal 4.3 and 4.4 directly.
For a HP SR overlapping with HP HARQ-ACK with PF 0/1, if the HP SR is not multiplexed with HP HARQ-ACK in Step 1 (i.e. SR is negative or SR is dropped) and the HP HARQ-ACK with PF 0/1 overlaps with LP HARQ-ACK, down-select from:
· Option 1: HP SR is multiplexed with LP HARQ-ACK
· Option 2: HP SR is not multiplexed with LP HARQ-ACK

	
	Company

	Option 1
	

	Option 2
	Samsung,vivo, New H3C, LG



	Company
	Comments

	Nokia/NSB
	Need for clarification (unclear target of the proposal) 
First, the claim that “For a HP SR overlapping with HP HARQ-ACK with PF 0/1, if the HP SR is not multiplexed with HP HARQ-ACK in Step 1 (i.e. SR is negative or SR is dropped) …” may not be accurate as SR is multiplexed with HARQ-ACK (explicitly or implicitly) even if SR is negative. The only case where SR is dropped is when SR is with F0 and HARQ-ACK is with F1.
In our view, the HP SR and HP HARQ-ACK should be first resolved based on Rel-15/Rel-16 rules, and if the resulting HP channel/content overlaps with LP HARQ-ACK, then the resulting HP content would be multiplexed with the LP HARQ-ACK. Specifically, we propose (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):
·  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. 
· 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.


	Huawei/Hisi
	In Rel-15, when HARQ-ACK of PF1 collides with SR of PF0, the SR should be dropped, and only HARQ-ACK is transmitted on PUCCH. When that case occurs in Step 1 of Rel-17, the UE has no information of the status of SR which has been discarded from the buffer at Step 1. So the HP PUCCH under this case should be regarded as the PUCCH with HP HARQ-ACK only, and consequently the handling of the HP PUCCH including HARQ-ACK and SR described in the above proposal should not be applied to this case. 
As a comparison case of channel selection between HP HARQ-ACK PF1 and HP SR PF1 or HP SR is negative at Step 1, the HP SR status is still stored in buffer before Step 2, so the above proposal should be applied to this case which is regarded as ‘PUCCH carrying implicit SR’.

Proposal: 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.

	Samsung
	The 2-step procedure is to simplify the issue of resolving overlapping PUCCHs/PUSCHs with different priorities. If intermediate channels of Step 1 are considered in Step 2, the issue will become very complicated and lots of remaining cases need to be discussed in the maintenance phase.
We suggest to have a simple and unified solution for all the cases. DO NOT consider the intermediate channels in Step 1 when resolving overlapping PUCCHs/PUSCHs in step 2.
For this case, considering the intermediate HP UCI in step 1 only complicates the spec and implementation with no gain. Without the LP HARQ-ACK, the HP SR is not multiplexed with HP HARQ-ACK, why should the HP SR be multiplexed with HP HARQ-ACK if there is overlapping LP HARQ-ACK?
Whether multiplexing the HP SR should not depend on the existence of LP HARQ-ACK.

	InterDigital
	Agree with Samsung that having to go back to step 1 when resolving step 2 is not nice. 
However, when HP HARQ-ACK is PF0 and there is no LP PUCCH (as in R15), the HP SR information is not lost. Dropping HP SR due to the presence of LP PUCCH is not a desirable outcome. A better way would be that LP PUCCH is dropped in this scenario. 

	Intel 
	We’d like to clarify,
(1) what is the relation between Proposal 4.1 and proposal 4.2? Proposal 4.1 also includes the case SR is dropped (i.e., SR is negative or SR is dropped). 
(2) for option 2 ‘HP SR is not multiplexed with LP HARQ-ACK’, does it mean, HP SR is not considered in step 2, or HP SR is considered in step 2 and LP HARQ-ACK is dropped?  
 

	vivo
	HP SR is dropped in step 1, it should not be reconsidered in step 2.

	Moderator
	You can check proposal 4.3 directly.

	LG
	Similar view with Samsung and other companies, HP SR is dropped already in Step 1, so it is not to be considered in Step 2.

	QC
	We are not sure what is the interaction between this proposal and the proposal being discussed in UCI mux B. If the intention is to move the discussion of the following proposal (discussed in last meeting in UCI mux B) to UCI MUX A. We then support option 2 in the following proposal. 
By the way, we have similar confusion about “SR is negative or SR is dropped” in proposal 4.1 as Nokia. We think the formulation of the problem is clearer in the following proposal and suggest continuing that formulation and down selection option 0 and option 2. 

Proposal discussed in RAN1 108e: 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.



For the case shown in Figure 2, we had the following agreement that LP PUSCH is only dropped by positive HP SR. We therefore only need to discuss the case that the HP SR is positive.
	Agreement
Confirm the following working assumption in RAN1#107bis-e with the following update (in RED):
For resolving collision of PUCCHs and PUSCHs of different priorities in step 2.2, LP PUSCH(s) overlapping with HP PUCCH resource which carries at least positive HP SR are dropped before UCI multiplexing.
· Step 1.2 behavior is not affected by the above



Proposal 4.2: 
Moderator’s note: please check proposal 4.3 and 4.4 directly.
For a HP SR with PF0 overlapping with HP HARQ-ACK with PF1 and the HP SR is positive, if the HP SR overlaps with a LP PUSCH, down-select from:
· Option 1: LP PUSCH is not dropped due to positive HP SR
· Option 2: LP PUSCH is dropped due to positive HP SR

	
	Company

	Option 1
	Sony Huawei/Hisi, Samsung, InterDigital, Intel, DOCOMO,vivo, ITRI, New H3C, LG, Ericsson

	Option 2
	



	Company
	Comments

	Nokia/NSB
	Needed clarification also on this one: 
According to our understanding, based on the outcome of Step 1 the SR overlapping with HP HARQ-ACK is to be dropped already. And the interaction with LP channel is then handled only in step 2. 
So unclear why we need to define some behavior for this (should be clear that after step 1 the HP HARQ & LP PUSCH are remaining, and step 2 is executed accordingly).  

	Huawei/Hisi
	As there is no valid SR to collide with PUSCH, Option 1 should be preferred.

	Samsung
	For this case, considering the intermediate channel in Step 1 has worse performance.

	InterDigital
	As per cited agreement above, since the HP PUCCH resources does not carry a positive HP SR, the LP PUSCH is not dropped. A small benefit of doing the opposite would be that the network could now detect positive SR implicitly from the dropping of LP PUSCH, but it may be preferable to stick to earlier agreement to keep things simple.

	DOCOMO
	Share the same view as Huawei/HiSi.

	vivo
	HP SR is dropped in step1. Then there is no overlapping between HP SR and LP PUSCH in step 2.

	ITRI
	HP SR chould not be considered in step 2 since it has been dropped in step 1.

	LG
	Similar view with other companies, HP SR is dropped already in Step 1, so it is not to be considered in Step 2.

	QC
	Same view as Nokia. We are not sure why this case need to be handled/specified specifically? Isn’t the general two steps procedure already handling this case? So far, we don’t see the need to agree on the proposal. 



Based on the comments above, the new proposals are provided by separating the case that HP SR is dropped and HP SR is negative.

Proposal 4.3: 
For the case of HP SR with PF0 dropped due to collision with HP HARQ-ACK PF1 in Step 1, the HP SR is not considered in Step 2.
	
	Company

	Support
	New H3C Huawei/Hisi, OPPO, Spreadtrum, CATT, Nokia/NSB, ZTE, LG, InterDigital, ITRI

	Not support
	Samsung



	Company
	Comments

	Huawei/Hisi
	The SR is dropped from the buffer and is absent for Step 2.

	Samsung
	We suggest to consider a more general issue without the restriction of PUCCH formats. HP SR can be dropped if a HP HARQ-ACK overlaps with multiple HP SRs.


	QC
	To us, the two-step approach already implies this: whatever dropped in step 1 is not involved in step 2. But if majority want to clarify this particular case, we are fine to take this as a conclusion, instead of an agreement, as it seems there is no spec impact.

	
	

	
	

	
	

	
	



Proposal 4.4: 
For a HP SR overlapping with HP HARQ-ACK with PF 0 and a HP SR with PF1 overlapping with HP HARQ-ACK with PF1, if the HP SR is negative and the HP HARQ-ACK with PF 0/1 overlaps with LP HARQ-ACK, down-select from:
· Option 1: HP SR is multiplexed with LP HARQ-ACK
· Option 2: HP SR is not multiplexed with LP HARQ-ACK
	
	Company

	Support
	Huawei/Hisi, OPPO, CATT, Nokia/NSB (with comments), ZTE, ITRI

	Not support
	Samsung, LG (Option 1 or 2 according to UCI payload size as in Rel-15/16)



	Company
	Comments

	Huawei/Hisi
	Option 1. 
For the HP SR PF0 vs HP HARQ-ACK PF1 case, the HP HARQ-ACK PUCCH cannot accommodate 1 more bit SR, thus the SR information is dropped from the buffer.
Different from that case, for HP SR PF1 vs HP HARQ-ACK PF1, the SR is not dropped, and the 2 bits HARQ-ACK + SR information is transmitted with channel selection manner. Similar to the negative SR case, where the 1 bit negative SR still exists. Therefore, for these two cases, HP SR (and HP HARQ-ACK) should still be multiplexed with LP HARQ-ACK at Step 2.

	OPPO
	Option 1 to avoid blind decoding in gNB due to SR status is unknown. To be specific, 
· 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 


	Nokia/NSB
	We are fine with the proposal and Option 1. 
But we wonder, why is the proposal just for negative SR? Wouldn’t we still need to decide on the case of positive SR well?
As we commented on Proposal 4.1, the following handling could be considered (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):
· 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. 
· 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.


	Samsung
	We don’t think there should be any difference between a HP HARQ-ACK with or without negative SR, multiplexing negative HP SR with LP HARQ-ACK only complicates the spec and implementation without any gain.

	LG
	The above proposal seems to be directly connected to the Issue #1 of the email thread “Intra-UE mux B”. 
As we already commented in previous meeting and also in our contribution to this meeting, applying Option 1 without considering UCI payload size would cause significant change/impact to Rel-15/16 PUCCH multiplexing framework (and relevant UE/gNB implementations) as well as increase of PUCCH resource overhead. 
Therefore, to minimize the impacts to UE/gNB implementations and PUCCH resource overhead as well as to guarantee the performance/reliability of HP UCI transmission, it is reasonable to adopt following behaviour.

· 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.


	QC
	We are not sure what is the interaction between this proposal and the proposal being discussed in UCI mux B. If the intention is to move the discussion of the following proposal (discussed in last meeting in UCI mux B) to UCI MUX A. We then support option 2 in the following proposal. 
By the way, we have similar confusion about “SR is negative or SR is dropped” in proposal 4.1 as Nokia. We think the formulation of the problem is clearer in the following proposal and suggest continuing that formulation and down selection option 0 and option 2. 

Proposal discussed in RAN1 108e: 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.

	InterDigital
	Multiplexing a negative SR bit every time there is overlap with LP HARQ-ACK + HP HARQ-ACK PF0 is wasteful considering that HP SR is typically configured with low periodicity.
It would seem more reasonable to multiplex HP SR+HARQ-ACK based on R15 rule and then drop the LP HARQ-ACK in step 2.

	
	



4.2. 2nd round discussion
Proposal 4.3 is supported by majority companies and Samsung suggested to consider a more general issue without the restriction of PF.
Updated Proposal 4.3 (for conclusion): 
For the case of HP SR with PF0 dropped due to collision with HP HARQ-ACK PF1 in Step 1, the HP SR is not considered in Step 2.
	
	Company

	Support
	LG, Nokia/NSB,vivo, Intel, CATT, DOCOMO

	Not support
	



	Company
	Comments

	ZTE
	Except the case of HP SR with PF0 collides with HP HARQ ACK PF1, is there any other case can be regarded the SR is dropped? If there is no any case, the updated proposal is same with original proposal. Is this understanding correct?

	Sony
	Similar comment with ZTE.  Can we clarify what “dropped” means here.

Technically, only case SR is dropped is SR in PF0 + HARQ-ACK in PF1.
Does “dropped” also means negative SR?

For the case where SR in PF1 + HARQ-ACK in PF1, do we consider SR is dropped in this case (because it isn’t dropped)?


	Apple
	Agree with ZTE and Sony, it is good to clarify, enumerating the underlying case(s) is better.

	Ericsson
	We have similar understanding as ZTE/Sony that the only case SR is dropped is: SR in PF0 + HARQ-ACK in PF1.

For the case of multiple SR resources overlapping with another UCI, UE (MAC) is responsible to select one SR to trigger. The non-triggered ones are not considered as ‘dropped’ in our understanding.

With the above, we prefer the previous version (i.e., limit to: SR in PF0 + HARQ-ACK in PF1).

	Samsung
	Support.

Regarding E///’s comment on multiple positive SR resources, we have different understanding, MAC can trigger two non-overlapping SRs before receiving a DL grant indicating HARQ-ACK. The issue of multiple positive SRs was discussed in Rel-15, if there is only one positive SR, there is no need to discuss such issue in RAN1. With E///’s understanding, we need to revert Rel-15 agreement.

	 Huawei/Hisi
	Same view as ZTE/Sony/Ericsson, that the SR dropping situation is limited as: SR in PF0 + HARQ-ACK in PF1

	ITRI
	Share same view as ZTE/Sony/Ericsson/HW, the SR dropping is limited to SR in PF0 + HARQ-ACK in PF1.

	DOCOMO
	Share the same view on the possible case as other companies.



For proposal 4.4, it is related to issue #1 in [109-e-R17-IIoT-URLLC-03]. The reason why it is discussed in this email thread is because the proposal from Samsung in [9] covers this case. 
To moderator’s understanding, the question is whether negative HP SR multiplexed in Step 1 is considered in Step 2 if the resultant PUCCH for HP SR and HP HARQ-ACK is the same as PUCCH for HARQ-ACK only.

Question 1: Other than the pending issue of HP PUCCH with HARQ-ACK and SR with PF 0/1 overlapping with LP HARQ-ACK, do you see any other scenario which requires discussion of whether negative HP SR multiplexed in Step 1 is considered in Step 2 if the resultant PUCCH for HP SR and HP HARQ-ACK is the same as PUCCH for HARQ-ACK only?
	
	Company

	Yes
	Samsung

	No
	LG, Nokia/NSB, ZTE, Sony,vivo, Huawei/Hisi, ITRI, CATT, DOCOMO



	Company
	Comments

	Ericsson
	If only considering negative SR, it’s true that the resultant PUCCH is the same as HARQ-ACK PUCCH.
On the other hand, we think it is good to have a unified solution to cover all cases of SR (PF0/1) + HARQ-ACK (PF0/1), positive and negative SR.
For the case of SR (PF1) + HARQ-ACK (PF1), if positive SR, HARQ-ACK is transmitted on the SR PUCCH, according to Rel-15. This should be covered by the unified solution.

	Samsung
	When colliding with LP PUSCH, for similar reason, we should consider how to handle negative SR if we consider multiplexing negative SR with LP HARQ-ACK. We prefer a unified solution. 

[image: ]

	Intel 
	@Samsung, is there a typo “we should consider how to handle negative SR if we consider multiplexing negative SR with LP HARQ-ACK”?  I guess it is LP PUSCH.
If your question is, how to handle LP PUSCH, if it overlaps with HP HARQ-ACK + negative HP SR,  I think the same solution should be applied for HP HARQ-ACK with N bits + all negative HP SR overlapping with LP PUSCH, no matter N <2 or ≥ 2. 



Question 2: If your answer to Question 1 is no, do you agree to continue discussing the pending issue of HP PUCCH with HARQ-ACK and SR with PF 0/1 overlapping with LP HARQ-ACK in Rel-17 URLLC/IIoT intra-UE multiplexing/prioritization B ([109-e-R17-IIoT-URLLC-03] in this meeting) as in previous meetings?
	
	Company

	Yes
	LG, Nokia/NSB, ZTE, Sony,vivo, Ericsson, Intel Huawei/Hisi, ITRI, CATT, DOCOMO

	No
	



	Company
	Comments

	Nokia/NSB
	Important to move on, and being able to start discussions in Jia’s / MUX B thread on this one. 

	Ericsson
	We are fine to continue the discussion in Mux B thread.



4.3. 3rd round discussion
In this round, we focus on proposal 4.3 only. For the case provided by Samsung in 2nd round, as commented by Intel, the same handling is applied regardless of the payload size.
Majority companies prefer the original version of proposal 4.3. The controversial part is for the case when a HP HARQ-ACK overlaps with multiple HR SRs and only one SR is selected for multiplexing, whether the other SRs are consider to be dropped. Then maybe we can try to explicitly list the case to avoid debating whether the SR is dropped.
Proposed Conclusion 4.3a: 
Moderator’s note: please check the next proposal directly.
For the case of HP SR with PF0 dropped due to collision with HP HARQ-ACK PF1 in Step 1, the HP SR is not considered in Step 2.
When a HP HARQ-ACK overlaps with multiple HR SRs and only one SR is selected for multiplexing in Step 1, the other HP SRs are not considered in Step 2.
	
	Company

	Support
	Sony, DOCOMO, ZTE, LG

	Not support
	Samsung



	Company
	Comments

	Huawei/Hisi
	Clarification question on the blue part: what is the controversial issue? Is it part of the proposal? It is not related with the black part (HP SR PF0 vs HP HARQ PF1), right (otherwise all SRs are to be dropped)?

	Samsung
	The blue text is not correct. How to understand the text for all negative SRs? For PF 2/3/4 does negative SR included in multiplexing? We prefer the previous wording.


	Ericsson
	Support (blue text can be deleted )
In our understanding, only one SR needs discussion, i.e., only one SR is triggered by MAC when multiple SR resources overlap with the HARQ-ACK PUCCH resource. Please see agreement from RAN1#90bis (Rel-15) below.
Agreements: (RAN1#90bis)
· 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

@Samsung comment: We are not sure which other Rel-15 agreement need to be reverted if we follow above agreement.

With the above understanding, it’s preferred to delete the blue text to avoid confusion. The RAN1 agreement below for PF2/3/4 didn’t have to describe the other SRs that are not triggered, when there are multiple SR resources. It’s simply understood that only one SR is involved in the procedure.
[bookmark: _Hlk96425316]Agreement
When a PUCCH carrying HP SR with PF0/1 overlaps with a PUCCH carrying LP HARQ-ACK with PF2/3/4: 
· For positive SR, transmit SR on the SR PUCCH resource and drop HARQ-ACK. 
· For negative SR, transmit HARQ-ACK only on the HARQ-ACK PUCCH resource.
Note: It was agreed to support multiplexing a LP HARQ-ACK and a HP SR into a PUCCH for some HARQ-ACK/SR PF combinations in Rel-17.


	LG
	Overall, the HR SR which is not selected for multiplexing in Step 1 or the HP SR which is selected but dropped in Step 1, is not considered in Step 2.

	vivo
	If HP PUCCH in step is PF 0/1, and all HP SRs are negative, there is no HP SR multiplexed with HP+LP HARQ-ACK in step 2.
If HP PUCCH in step is PF 2/3/4, and all HP SRs are negative, K bits SR information would be multiplexed with HP HARQ-ACK in step 1. And K bits SR information would be multiplexed with HP+LP HARQ-ACK in step 2.

	Huawei/Hisi2
	As per our understanding of the current spec, it has been captured that: if HP SR has overlap with HP HARQ in Step 1, then 9.2.5 is performed in Step 1 with one channel surviving, and only the resultant channel will participate Step 2 overlapping handling. So we think there is no ambiguity and no conclusion is needed for the blue part here.

When a UE determines overlapping for PUCCH and/or PUSCH transmissions of different priority indexes other than PUCCH transmissions with SL HARQ-ACK reports before considering limitations for UE transmission as described in clause 11.1 and clause 11.1.1, including repetitions if any, if the UE is provided UCI-MuxWithDifferentPriority and the timeline conditions in clause 9.2.5 for multiplexing UCI in a PUCCH or a PUSCH are satisfied 
-	first, the UE resolves overlapping for PUCCH and/or PUSCH transmissions of a same priority index as described in clauses 9.2.5 and 9.2.6
-	second, the UE resolves the overlapping for PUCCH transmissions of different priority indexes, and 

If ‘the other HP SRs are not considered in Step 2’ means the SR content/payload to be used for Step 2, then it can be discussed in [109-e-R17-IIoT-URLLC-03]


	QC
	We think the black text is fine. About the blue text, like VIVO commented, some clarification maybe needed. It is better not including the blue text in the proposal to avoid confusion. 

	Spreadtrum
	We support the first bullet.
For the blue part, does it mean HARQ-ACK with PF0 overlap with SR with PF0 or PF1, only one SR is selected and multiplexed with HARQ-ACK, if so it can change into:
When a HP HARQ-ACK with PF0 overlaps with multiple HR SRs with PF0 or PF1 and only one SR is selected for multiplexing in Step 1, the other HP SRs are not considered in Step 2.



Now the controversial part is for a HARQ-ACK overlaps with multiple SRs, whether the SR(s) which are not multiplexed with HARQ-ACK are dropped. Samsung thinks that those SR(s) are dropped so they prefer a general conclusion as in updated proposal 4.3 that HP SR dropped in Step 1 is not considered in Step 2. While some other companies think that those SRs are not considered to be dropped and the only case SR is dropped is SR with PF0 colliding with HARQ-ACK with PF1. But regardless of which understanding, those SR(s) which are not multiplexed with HARQ-ACK are not considered in Step 2 if moderator understands correctly.

Although companies have different understandings on whether the SR(s) which are not multiplexed with HARQ-ACK are dropped or not in case a HARQ-ACK overlaps with multiple SRs, if no company intends to consider in step 2 a HP SR which is dropped in Step 1, the general proposal as in updated proposal 4.3 seems to be fine.
Question 3:
Do you see any case that a HP SR dropped in Step 1 needs to be considered in Step 2?
	
	Company

	Yes
	

	No
	Samsung, LG, Nokia/NSB, vivo, ZTE, DOCOMO, Intel, ITRI , Sony, QC, Spreadtrum, CATT



	Company
	Comments

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	



Question 4:
If your answer to Question 3 is No, can you accept the following proposed conclusion? If not, please elaborate your reason. 
HP SR dropped in Step 1 is not considered in Step 2.
	
	Company

	Yes
	Samsung, LG, Nokia/NSB, vivo, ZTE, DOCOMO, Intel, OPPO, ITRI, Sony, CATT

	No
	



	Company
	Comments

	Huawei/Hisi
	The issue is: whether the original HP SR PUCCHs disappearing after the overlapping resolving should be called as SR ‘dropping’. As the current spec is already clear on the behaviour, there seems to be no need to draw a new conclusion on ‘SR dropping’ except for the SR PF0 vs HARQ PF1 case.

	ZTE
	Huawei’s comment makes sense.

	Samsung
	According to the conclusion below, it is called dropping.

Conclusion (95):
· For HARQ-ACK/CSI overlapping with PUCCH resources corresponding to more than one positive SR, it is up to UE to select one PUCCH with positive SR and drop the other PUCCH(s) with positive SR before doing the multiplexing of positive SR and HARQ-ACK/CSI. 
· When there are multiple non-overlapping PUCCH resources with positive SR corresponding to different SR configurations within one slot, it is up to UE to select at most two PUCCHs with positive SR, and one of the selected PUCCH should be short PUCCH if two PUCCHs are selected. 
· No changes in specification is needed for the above


	QC
	We also agree with Huawei. Just clarifying SR PF0 vs HARQ PF1 case seems sufficient. 

	
	

	
	

	
	

	
	



Question 5:
If the proposed conclusion in Question 4 cannot be agreed, can you accept the following proposed conclusion? If not, please elaborate your reason.
HP SR with PF0 dropped due to collision with HP HARQ-ACK with PF1 in Step 1 is not considered in Step 2. When a HP HARQ-ACK overlaps with multiple HR SRs, HP SR(s) which are not multiplexed with HP HARQ-ACK in step 1 are not considered in Step 2.

	
	Company

	Yes
	LG, Nokia/NSB, vivo, ZTE, DOCOMO, Intel,OPPO, ITRI, Sony, QC, CATT

	No
	Samsung



	Company
	Comments

	Samsung
	As we clarified before, there are multiple SRs issues as discussed in Rel-15. A unified conclusion is preferred other than discussing case by case.
We made the following conclusion in RAN1#95

Conclusion:
· For HARQ-ACK/CSI overlapping with PUCCH resources corresponding to more than one positive SR, it is up to UE to select one PUCCH with positive SR and drop the other PUCCH(s) with positive SR before doing the multiplexing of positive SR and HARQ-ACK/CSI. 
· When there are multiple non-overlapping PUCCH resources with positive SR corresponding to different SR configurations within one slot, it is up to UE to select at most two PUCCHs with positive SR, and one of the selected PUCCH should be short PUCCH if two PUCCHs are selected. 
· No changes in specification is needed for the above

If MAC only generates one positive SR, the conclusion is not needed at all. Based on the conclusion, it is possible that there would be multiple positive SRs collide with HARQ-ACK in Rel-15.


	LG
	Agree with the above proposed conclusion (although our answer to Question 4 was Yes).

	Nokia/NSB
	We would be fine with the conclusion, but as LG our answer to Q4 is Yes. 

	Huawei/Hisi
	In our understanding, the 1st sentence is clear and should be supported. The UE behaviour under the second sentence seems to be already clear under the current spec as we mentioned in the previous question.

	Ericsson
	OK with the first sentence.
For the second sentence, we suggest adding “When a HP HARQ-ACK overlaps with multiple HR SRs, HP SR(s) which are not implicitly or explicitly multiplexed with HP HARQ-ACK in step 1 are not considered in Step 2.”
This is because that this sentence does not have any limitation of PF, thus it needs to be true for all PF combinations. Then there are several cases where SR is implicitly multiplexed with HARQ-ACK (i.e., info of SR is sent, but SR is not inserted as 1 bit): {SR PF0, HARQ-ACK PF0}, {SR PF1, HARQ-ACK PF0}, {SR PF1, HARQ-ACK PF1}

	QC
	First sentence in the proposal is fine. 
We understand the intention of the second sentence in the proposal. But how to interpret “not multiplexed” is not clear to us, similar view as Ericsson expressed. I also admit I don’t have a better wording to suggest here. Maybe we can explicitly list all cases we are discussing? 

	
	

	
	



Another case brought up by Samsung is handling of negative SR for the following case. As commented by Intel, the same solution should be applied for HP HARQ-ACK with N bits + all negative HP SR overlapping with LP PUSCH, no matter N <2 or ≥ 2. 
[image: ]

Hope it is common understanding that in this case only HP HARQ-ACK is multiplexing in LP PUSCH and all negative HP SRs are dropped. Note that for positive HP SR, we had the following agreement before.
	Agreement
Confirm the following working assumption in RAN1#107bis-e with the following update (in RED):
For resolving collision of PUCCHs and PUSCHs of different priorities in step 2.2, LP PUSCH(s) overlapping with HP PUCCH resource which carries at least positive HP SR are dropped before UCI multiplexing.
· Step 1.2 behavior is not affected by the above




Proposal 4.5
For resolving collision of PUCCHs and PUSCHs of different priorities in step 2.2, if HP PUCCH resource carrying HARQ-ACK and all negative SR(s) overlaps with LP PUSCH, HP HARQ-ACK is multiplexed in LP PUSCH and all negative HP SR(s) are dropped.

	
	Company

	Support
	Samsung, LG, Nokia/NSB, vivo Huawei/Hisi (minor change), ZTE, DOCOMO, Intel, ITRI, Sony, QC, CATT

	Not support
	Ericsson



	Company
	Comments

	LG
	Agree with FL’s clarification.

	Huawei/Hisi
	As they are negative SRs, they are not supposed to be transmitted at the first place, so ‘dropped’ is replaced with ‘not multiplexed’

For resolving collision of PUCCHs and PUSCHs of different priorities in step 2.2, if HP PUCCH resource carrying HARQ-ACK and all negative SR(s) overlaps with LP PUSCH, HP HARQ-ACK is multiplexed in LP PUSCH and all negative HP SR(s) are dropped not multiplexed.


	DOCOMO
	Fine with the HW’s revision.

	Samsung
	The current wording is fine and is aligned with the spec, we do not support Huawei’s update.
	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






	Ericsson
	Do not support. When HARQ-ACK overlaps with all negative SR, the SR value (negative, positive) is in fact carried in the way HARQ-ACK is transmitted. For example:
· If SR PF0/1 vs HARQ-ACK PF0: (a) For negative SR, transmit only HARQ-ACK on the HARQ-ACK PUCCH resource; (b) For positive SR, transmit HARQ-ACK on the HARQ-ACK PUCCH resource with an increased CS
· If SR PF1 vs HARQ-ACK PF1: (a) For negative SR, transmit only HARQ-ACK on the HARQ-ACK PUCCH resource; (b) For positive SR, transmit only HARQ-ACK on the SR PUCCH
Thus after Step 1, HARQ-ACK transmission carries the SR info. In Step 2.2, the SR info should continue to be carried when multiplexing with LP PUSCH. Our proposal is to add 1 bit to HARQ-ACK to represent positive/negative SR, then the n+1 bits are treated as HP HARQ-ACK and multiplexed with LP PUSCH.

	QC
	We are fine with the proposal. 
To Ericsson: multiplexing SR as if it is a HARQ-ACK seems a new UE behaviour to me. I don’t recall it is supported in Rel-17, if I don’t miss it. 

	Samsung
	Regarding Ericsson’s proposal, we share similar concern as QC.

	Ericsson2
	@QC @Samsung
To clarify: we are not asking for a new behavior. We simply ask to reuse the behavior agreed for PUCCH-PUCCH collision resolution in Step 2.  Specifically, it’s to follow the same principle as in the following agreements:
	[bookmark: _Hlk96425483]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.

Agreement
To resolve overlapping between a HP PUCCH carrying SR and HP HARQ-ACK with PUCCH format 2/3/4 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.
· FFS HP PUCCH with PUCCH format 0/1





	Samsung2
	@ Ericsson, the two agreements above are for PUCCH, our concern is that there is no agreement to support multiplexing SR in a PUSCH since Rel-15, we think this is a big change and not acceptable.



4.4. Summary of discussion of issue 10


Regarding SR dropping, companies’ views in 3rd round discussion are as follows.
	Question 3:
Do you see any case that a HP SR dropped in Step 1 needs to be considered in Step 2?
	
	Company

	Yes
	

	No
	Samsung, LG, Nokia/NSB, vivo, ZTE, DOCOMO, Intel, ITRI , Sony, QC, Spreadtrum, CATT



Question 4:
If your answer to Question 3 is No, can you accept the following proposed conclusion? If not, please elaborate your reason. 
HP SR dropped in Step 1 is not considered in Step 2.
	
	Company

	Yes
	Samsung, LG, Nokia/NSB, vivo, ZTE, DOCOMO, Intel, OPPO, ITRI, Sony, CATT

	No
	



	Company
	Comments

	Huawei/Hisi
	The issue is: whether the original HP SR PUCCHs disappearing after the overlapping resolving should be called as SR ‘dropping’. As the current spec is already clear on the behaviour, there seems to be no need to draw a new conclusion on ‘SR dropping’ except for the SR PF0 vs HARQ PF1 case.

	ZTE
	Huawei’s comment makes sense.

	Samsung
	According to the conclusion below, it is called dropping.

Conclusion (95):
· For HARQ-ACK/CSI overlapping with PUCCH resources corresponding to more than one positive SR, it is up to UE to select one PUCCH with positive SR and drop the other PUCCH(s) with positive SR before doing the multiplexing of positive SR and HARQ-ACK/CSI. 
· When there are multiple non-overlapping PUCCH resources with positive SR corresponding to different SR configurations within one slot, it is up to UE to select at most two PUCCHs with positive SR, and one of the selected PUCCH should be short PUCCH if two PUCCHs are selected. 
· No changes in specification is needed for the above


	QC
	We also agree with Huawei. Just clarifying SR PF0 vs HARQ PF1 case seems sufficient. 



Question 5:
If the proposed conclusion in Question 4 cannot be agreed, can you accept the following proposed conclusion? If not, please elaborate your reason.
HP SR with PF0 dropped due to collision with HP HARQ-ACK with PF1 in Step 1 is not considered in Step 2. When a HP HARQ-ACK overlaps with multiple HR SRs, HP SR(s) which are not multiplexed with HP HARQ-ACK in step 1 are not considered in Step 2.

	
	Company

	Yes
	LG, Nokia/NSB, vivo, ZTE, DOCOMO, Intel,OPPO, ITRI, Sony, QC, CATT

	No
	Samsung



	Company
	Comments

	Samsung
	As we clarified before, there are multiple SRs issues as discussed in Rel-15. A unified conclusion is preferred other than discussing case by case.
We made the following conclusion in RAN1#95

Conclusion:
· For HARQ-ACK/CSI overlapping with PUCCH resources corresponding to more than one positive SR, it is up to UE to select one PUCCH with positive SR and drop the other PUCCH(s) with positive SR before doing the multiplexing of positive SR and HARQ-ACK/CSI. 
· When there are multiple non-overlapping PUCCH resources with positive SR corresponding to different SR configurations within one slot, it is up to UE to select at most two PUCCHs with positive SR, and one of the selected PUCCH should be short PUCCH if two PUCCHs are selected. 
· No changes in specification is needed for the above

If MAC only generates one positive SR, the conclusion is not needed at all. Based on the conclusion, it is possible that there would be multiple positive SRs collide with HARQ-ACK in Rel-15.


	LG
	Agree with the above proposed conclusion (although our answer to Question 4 was Yes).

	Nokia/NSB
	We would be fine with the conclusion, but as LG our answer to Q4 is Yes. 

	Huawei/Hisi
	In our understanding, the 1st sentence is clear and should be supported. The UE behaviour under the second sentence seems to be already clear under the current spec as we mentioned in the previous question.

	Ericsson
	OK with the first sentence.
For the second sentence, we suggest adding “When a HP HARQ-ACK overlaps with multiple HR SRs, HP SR(s) which are not implicitly or explicitly multiplexed with HP HARQ-ACK in step 1 are not considered in Step 2.”
This is because that this sentence does not have any limitation of PF, thus it needs to be true for all PF combinations. Then there are several cases where SR is implicitly multiplexed with HARQ-ACK (i.e., info of SR is sent, but SR is not inserted as 1 bit): {SR PF0, HARQ-ACK PF0}, {SR PF1, HARQ-ACK PF0}, {SR PF1, HARQ-ACK PF1}

	QC
	First sentence in the proposal is fine. 
We understand the intention of the second sentence in the proposal. But how to interpret “not multiplexed” is not clear to us, similar view as Ericsson expressed. I also admit I don’t have a better wording to suggest here. Maybe we can explicitly list all cases we are discussing? 






Proposed conclusion:
Alt-1: HP SR dropped in Step 1 is not considered in Step 2.
Alt-2: HP SR with PF0 dropped due to collision with HP HARQ-ACK with PF1 in Step 1 is not considered in Step 2. When a HP HARQ-ACK overlaps with multiple HR SRs, HP SR(s) which are not multiplexed with HP HARQ-ACK in step 1 are not considered in Step 2.
[bookmark: _GoBack]Alt-3: HP SR with PF0 dropped due to collision with HP HARQ-ACK with PF1 in Step 1 is not considered in Step 2.

Proposal 4.5
For resolving collision of PUCCHs and PUSCHs of different priorities in step 2.2, if HP PUCCH resource carrying HARQ-ACK and all negative SR(s) overlaps with LP PUSCH, HP HARQ-ACK is multiplexed in LP PUSCH and all negative HP SR(s) are dropped.
	
	Company

	Support
	Samsung, LG, Nokia/NSB, vivo Huawei/Hisi (minor change), ZTE, DOCOMO, Intel, ITRI, Sony, QC, CATT

	Not support
	Ericsson
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