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1. Introduction
In this paper, discussions and proposals on intra-UE multiplexing/prioritization B in RAN1#110 are summarized.
2. Remaining issues on multiplexing UCIs of different priorities in a PUCCH
2.1. Issue#1: HP PUCCH with HARQ-ACK and SR collides LP HARQ-ACK
[17] suggests to discuss the three open scenarios below:
	[bookmark: _Hlk111995823]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



Scenario 1: HP SR in PF 0/1 vs LP A/N+ SR in PF0/1:
QC proposal [17]:
Proposal 1: RAN1 conclude the following is already captured in current specification. 
· 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. 
WILUS proposal [23]:
· 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.

Scenario 2: HP SR+A/N in PF 0/1 vs LP A/N:
Latest proposal from last meeting:
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.]

Companies’ positions in Tdocs for this meeting
	Option 0
	Intel, Samsung, LG

	Option 2
	Huawei/Hisi, Nokia, CATT, vivo, QC (not support [*] part), Ericsson , WILUS

	Option 2b (improved Option 2 by separating the cases according to total number of LP and HP HARQ-ACK bits.)
	ZTE



HW proposal [3,25]:
Proposal: 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 .

ZTE proposal [4]:
Proposal 1: 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, 
· If the total number of LP and HP HARQ-ACK bits is 2, the multiplexing follows the legacy way 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 PF1, 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 [5]:
Proposal 2: For the scenarios where a PUCCH with high-priority HARQ-ACK and HP SR overlaps with a PUCCH with low-priority HARQ-ACK, support the following RAN1#109-e proposal including Option 2:
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 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.
The corresponding draft CR can be found in R1-2206231. 

CATT proposal [9]:
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.
Intel proposal [12]:
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 dropped.
· Note: no CR is needed. 

vivo proposal [13]:
Proposal 1: 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,
· 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.
Samsung proposal [15]:
Proposed conclusion: If a HP PUCCH format 0/1 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.
Proposal 1: 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.
· No spec impact is expected.
LG proposal [16]:
Proposal #1: Support Option 0 for unified handling to any cases related to multiplexing between HP SR + HP HARQ-ACK with PUCCH format 0/1 and LP HARQ-ACK PUCCH. 
· Option 0: LP HARQ-ACK is dropped when colliding with a PUCCH with HP HARQ-ACK and positive SR.

QC proposal [17,18]:
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 only, 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.
Ericsson proposal [20,21]:
[bookmark: _Toc111204953]Adopt the text proposal to TS 38.213 V17.2.0 so that overlapping of HP PUCCH with {HARQ-ACK, SR} and LP PUCCH with HARQ-ACK is handled the same regardless of PUCCH format.

	===================     Start of TP to TS 38.213 V17.2.0  ====================

9	UE procedure for reporting control information
< Unchanged part is 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 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 transmission of smaller priority index, if any
-	drops negative SR carried in the PUCCH transmission of larger priority index, if any, if the UE would multiplex the HARQ-ACK information of larger priority index in a PUSCH transmission of smaller priority index
-	drops HARQ-ACK information of smaller priority index if the UE would multiplex the HARQ-ACK information of smaller priority index in a PUSCH transmission 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 transmission where the UE multiplexes Part 1 CSI reports and Part 2 CSI reports of smaller priority index
< Unchanged part is omitted >

[bookmark: _Toc106629452]9.2.5.3	UE procedure for reporting UCI of different priorities
If a UE 
-	is provided PUCCH-ConfigurationList for PUCCH transmissions with priority 0 and 1,
-	is provided UCI-MuxWithDifferentPriority, and 
-	would transmit overlapping PUCCHs that include a first PUCCH with  HARQ-ACK information bits of priority 0 and a second PUCCH with  HARQ-ACK information bits of priority 1
-	if the PUCCH resource for the second PUCCH includes PUCCH format 2, 3, or 4 and additionally includes  SR bits of priority 1,  is replaced by  where  is determined according to clause 9.2.5.1
the UE 
-	determines
-	a PUCCH resource set from the second PUCCH-Config using  as described in clause 9.2.1, and a PUCCH resource from the PUCCH resource set as described in clause 9.2.3 where a DCI format, if any, triggers PUCCH transmission of priority 1, or
-	a PUCCH resource from the second sps-PUCCH-AN-List using  as described in clause 9.2.1, and 
-	multiplexes the  and  HARQ-ACK information bits in a same PUCCH using the PUCCH resource.

< Unchanged part is omitted >



WILUS proposal [23]:
· 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.

Scenario 3: HP SR+A/N in PF 0/1 vs LP A/N+SR:
· Option 1: Extend the following agreement to PF0/1, i.e., LP CSI/SR are dropped
	Agreement
[bookmark: _Hlk98917294]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


· 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 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.

	Option 1
	Nokia, CATT

	Option 2
	QC, WILUS



Nokia proposal [5]:
Proposal 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.
The corresponding draft CR can be found in R1-2206230.
CATT proposal [9]:
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.
QC proposal [17,18]:
Proposal 3: 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.

WILUS proposal [23]:
· 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.

2.1.1 1st round discussion
Proposed conclusion for 1st round discussion for Scenario 1: HP SR in PF 0/1 vs LP A/N+ SR in PF0/1:
RAN1 conclude the following is already captured in current specification. 
· 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.
	Company
	Comments

	Intel 
	OK with the conclusion.  
The current spec already covers this conclusion. 

	Samsung
	[bookmark: OLE_LINK18]We think the spec is clear, if the majority would like to clarify this case, we can accept the conclusion.

	Sony
	Fine with the conclusion.

	Apple
	Okay with the conclusion

	DOCOMO
	Fine with the conclusion.

	LG
	OK with the conclusion.

	Huawei/Hisi
	We think the current spec is clear, but we are fine to make a conclusion.

	QC
	Support the conclusion. 

	ZTE
	Fine with the conclusion.

	Ericsson
	Fine with the conclusion

	CATT
	Fine with the conclusion

	OPPO
	Fine with the conclusion

	Spreadtrum
	Fine with the conclusion

	vivo
	Fine with the conclusion

	
	



Proposal for 1st round discussion for Scenario 2: HP SR+A/N in PF 0/1 vs LP A/N:
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.]

If Option 2 is selected, the following CR is adopted:
	===================     Start of TP to TS 38.213 V17.2.0  ====================

9	UE procedure for reporting control information
< Unchanged part is 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 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 transmission of smaller priority index, if any
-	drops negative SR carried in the PUCCH transmission of larger priority index, if any, if the UE would multiplex the HARQ-ACK information of larger priority index in a PUSCH transmission of smaller priority index
-	drops HARQ-ACK information of smaller priority index if the UE would multiplex the HARQ-ACK information of smaller priority index in a PUSCH transmission 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 transmission where the UE multiplexes Part 1 CSI reports and Part 2 CSI reports of smaller priority index
< Unchanged part is omitted >

9.2.5.3	UE procedure for reporting UCI of different priorities
If a UE 
-	is provided PUCCH-ConfigurationList for PUCCH transmissions with priority 0 and 1,
-	is provided UCI-MuxWithDifferentPriority, and 
-	would transmit overlapping PUCCHs that include a first PUCCH with  HARQ-ACK information bits of priority 0 and a second PUCCH with  HARQ-ACK information bits of priority 1
-	if the PUCCH resource for the second PUCCH includes PUCCH format 2, 3, or 4 and additionally includes  SR bits of priority 1,  is replaced by  where  is determined according to clause 9.2.5.1
the UE 
-	determines
-	a PUCCH resource set from the second PUCCH-Config using  as described in clause 9.2.1, and a PUCCH resource from the PUCCH resource set as described in clause 9.2.3 where a DCI format, if any, triggers PUCCH transmission of priority 1, or
-	a PUCCH resource from the second sps-PUCCH-AN-List using  as described in clause 9.2.1, and 
-	multiplexes the  and  HARQ-ACK information bits in a same PUCCH using the PUCCH resource.

< Unchanged part is omitted >



	Company
	Comments

	Nokia
	Our preference is Option 2. 
We are in a stage already, where there is no down-selection needed anymore, but we should strive for trying to agree either option directly. 

	Intel 
	We prefer Option 1, considering option1 does not require any update of current spec. 

	Samsung
	Not support.
As we have clarified in our contribution, the spec is clear for this case, i.e., LP HARQ-ACK is dropped when overlapping with positive SR. In addition, when resolving the PUCCHs of different priorities, the intermediate PUCCHs of resolving the PUCCHs of the same priority do not need to be considered. For negative HP SR, it should be considered the same as there is no overlapping HP SR.
Option 2 has large spec impact and complicates implementation with marginal or no gain, thus Option 2 is not acceptable for us.
We can only accept with the following conclusion.

Proposed conclusion:
· If a HP PUCCH format 0/1 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.
· 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.


	Sony
	Option 1.

	DOCOMO
	Option 2.

	LG
	Option 0.
We share the same view with Samsung that Option 2 would cause significant change/impact to Rel-15/16 PUCCH multiplexing framework as well as the increase of PUCCH resource overhead since PF2/3/4 resource is to be used even only with 1-bit HP HARQ-ACK and 1-bit LP HARQ-ACK. Moreover, Option 2 would make UCI multiplexing behavior very complicated 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 and which SPS PUCCH configuration is provided, even for the same number of HP+LP HARQ-ACK bits.
For above reasons, Option 0 should be supported for unified handling to any cases as well as to avoid any update of current spec, and we can also accept the conclusion proposed by Samsung in above.

	Huawei/Hisi
	1st preference is Option 2. But regarding this late stage, we can also accept Option 0.

	ZTE
	We support Option 2 firstly if majority supports it. 
Option 2b is just an improvement based on Option 2 by separating the cases according to total number of LP and HP HARQ-ACK bits, the improvement can sufficiently reuse the legacy behavior.

	Ericsson
	Support Option 2 and the corresponding CR.
For Option 0, it does not seem right to state “UE behaviour is the same as a PUCCH with LP HARQ-ACK colliding with a PUCCH with HP HARQ-ACK without SR.”. Option 0 asks to drop LP PUCCH. But for the case “PUCCH with LP HARQ-ACK colliding with a PUCCH with HP HARQ-ACK without SR”, LP HARQ-ACK and HP HARQ-ACK are multiplexed. 

	CATT
	We support Option 2.

	Spreadtrum
	We support Option 0.

	vivo
	We support Option 2.

	
	



Proposal for 1st round discussion Scenario 3: HP SR+A/N in PF 0/1 vs LP A/N+SR:
Down-select from the two options:
· Option 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.
· Option 2: 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 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.

	Company
	Comments

	Nokia
	Our preference is Option 1. 
We are in a stage already, where there is no down-selection needed anymore, but we should strive for trying to agree either option directly. 

	Intel 
	In our view, same solution should be applied to scenario 2 &3.
Therefore, we propose to drop LP HARQ-ACK and LP SR as option 3. 
Option 3: LP HARQ-ACK and LP SR is dropped when colliding with a PUCCH format 0/1 with HP HARQ-ACK and positive HP SR. 

	Samsung
	Not support.
The spec is clear for this case. LP PUCCH is dropped. 
The issue is not essential, no need to discuss.

	DOCOMO
	Option 1.

	LG
	Not support.
Agree with Samsung that LP PUCCH is dropped according to current spec which is based on Option 0 in the FL’s proposal on Scenario 2 in above.

	Huawei/Hisi
	Keep consistent with Scenario#2, i.e.,
1st preference is Option 2. But regarding this late stage, we can also accept Option 1.

	ZTE
	Option 1. Simple extension is fine and enough.

	Ericsson
	For the combination “HP SR+A/N in PF 0/1 vs LP A/N+SR”, Option 1 and 2 appear to be the same, i.e., 
LP HARQ-ACK is multiplexed with HP UCI (i.e., SR (1 bit) and HARQ-ACK), and LP SR is dropped.
We are supportive of this.
The confusion is, what’s different between Option 1 vs Option 2? The only difference seems to be, Option 1 also mentions CSI.  If this is the case, Option 1 is preferred, so that CSI is also taken care of.

	CATT
	We are also not clear about the difference between two options. We share similar understanding with Ericsson that they are the same except that Option 1 covers LP CSI as well.

	Spreadtrum
	We support to drop LP PUCCH.

	vivo
	We share similar view with Ericsson and CATT that the difference between two options seems not clear.

	
	



2.2. Issue#2: Multiplexing for SPS HARQ-ACK
Discussion status from last meeting (5th round discussion) [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 HARQ-ACK and sps-PUCCH-AN-List is not provided in the second PUCCH-config, the LP PUCCH is dropped.
In this meeting, besides the above proposal (Option 1), another option (Option 2) is proposed:
· Option 1: LP PUCCH is dropped.
· Option 2: Treat it as an error case.
Companies’ positions in Tdocs for this meeting
	Option 1
	Huawei/Hisi, Nokia, vivo, Samsung, LG

	Option 2
	QC



HW proposal [2,24]:
Proposal: When a PUCCH carrying HP SPS PDSCH HARQ-ACK only overlaps with a PUCCH carrying LP HARQ-ACK with total number of HARQ-ACK bits more than 2 bits, and sps-PUCCH-AN-List is not provided in the second PUCCH-config, the LP HARQ-ACK is dropped.

Nokia CR [8]:
[bookmark: _Toc45699190][bookmark: _Toc29894836][bookmark: _Toc29917290][bookmark: _Toc29899135][bookmark: _Toc29899553][bookmark: _Toc26719403][bookmark: _Toc106629430][bookmark: _Toc12021466][bookmark: _Toc20311578][bookmark: _Toc36498164][bookmark: _Toc106629431]9	UE procedure for reporting control information
< Unchanged parts are 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 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 transmission of smaller priority index, if any
-	drops negative SR carried in the PUCCH transmission of larger priority index, if any, if the UE would multiplex the HARQ-ACK information of larger priority index in a PUSCH transmission of smaller priority index
-	drops HARQ-ACK information of smaller priority index if the UE would multiplex the HARQ-ACK information of smaller priority index in a PUSCH transmission 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 transmission where the UE multiplexes Part 1 CSI reports and Part 2 CSI reports of smaller priority index
-	drops HARQ-ACK information of smaller priority index if the UE would multiplex the HARQ-ACK information of smaller priority index and a HARQ-ACK information of larger priority index and if the HARQ-ACK information of larger priority index corresponds only to a PDSCH reception(s) without a corresponding PDCCH and sps-PUCCH-AN-List is not provided in the second PUCCH-config
-	else
-	if the UE would transmit the following channels that would overlap in time where, if a channel transmission is with repetitions, the following are applicable per repetition 
-	a first PUCCH transmission of larger priority index and a second PUCCH transmission of smaller priority index
-	a first PUCCH transmission of larger priority index and a second PUSCH transmission of smaller priority index when the UE cannot simultaneously transmit the first PUCCH and second PUSCH  
-	a first PUCCH transmission of smaller priority index and a second PUSCH transmission of larger priority index when the UE cannot simultaneously transmit the first PUCCH and second PUSCH
the UE
-	transmits the PUCCH or the PUSCH of the larger priority index, and 
-	does not transmit a PUCCH or a PUSCH of smaller priority index
< Unchanged parts are omitted >
vivo CR [14]:

[bookmark: _Toc99993807]9	UE procedure for reporting control information
<Unchanged parts omitted>

-	second, the UE resolves the overlapping for PUCCH transmissions of different priority indexes, and 
-	if the UE is provided subslotLengthForPUCCH in the second PUCCH-Config, a PUCCH transmission of smaller priority index is associated with the first overlapping slot with subslotLengthForPUCCH symbols of larger priority index; otherwise, the PUCCH transmission of smaller priority index is associated with the overlapping slot with  symbols [4, TS 38.211] of larger priority index.
-	the UE first resolves the overlapping for PUCCH transmissions, where at least one of the PUCCH transmissions is with  repetitions, within a slot of larger priority index as is subsequently described in this clause, if any, and then the UE resolves the overlapping for PUCCH transmissions without repetitions within the slot using the pseudo-code in clause 9.2.5
-    the UE determines that a first PUCCH transmission with HARQ-ACK information of a smaller priority index is dropped if the PUCCH transmission only overlaps with a second PUCCH transmission of larger priority index with HARQ-ACK information for a SPS PDSCH reception and sps-PUCCH-AN-List is not provided in the second PUCCH-config
-	if the UE determines that a first PUCCH transmission of the smaller priority index is not dropped and the UCI of the first PUCCH transmission is not multiplexed in a second PUCCH transmission of larger priority index in an overlapping slot with subslotLengthForPUCCH symbols, the first PUCCH transmission is associated with the next overlapping slot with subslotLengthForPUCCH symbols for PUCCH transmissions with the larger priority index
-	the UE does not expect a PUCCH transmission that includes UCI of different priority indexes to overlap with a PUCCH transmission with  repetitions after resolving the overlapping for PUCCH transmissions without repetitions within a slot 
-	the UE does not expect a PUCCH transmission with UCI of first and second priority indexes to overlap with a PUCCH transmission with HARQ-ACK information of the first priority index, or with a PUCCH transmission or with a PUSCH transmission of the second priority index when the second priority index is larger than the first priority index
-	the UE does not expect a PUCCH transmission with HARQ-ACK information of larger priority index to overlap with more than one PUCCH transmissions with HARQ-ACK information of smaller priority index
<Unchanged parts omitted>
-------------------------- End of Text for TS 38.213 --------------------------
Samsung proposal and CR [15]:
Proposal 2: 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. Adopt Draft CR for overlapping of a HP PUCCH with SPS PDSCH HARQ-ACK and a LP PUCCH with HARQ-ACK.
*******************************
9 UE procedure for reporting control information
*** Unchanged text is 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 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 transmission of smaller priority index, if any
-	drops negative SR carried in the PUCCH transmission of larger priority index, if any, if the UE would multiplex the HARQ-ACK information of larger priority index in a PUSCH transmission of smaller priority index
-	drops HARQ-ACK information of smaller priority index if the UE would multiplex the HARQ-ACK information of smaller priority index in a PUSCH transmission where the UE multiplexes Part 1 CSI reports and Part 2 CSI reports of larger priority index
-	drops HARQ-ACK information of smaller priority index if the UE would multiplex the HARQ-ACK information of smaller priority index in a PUCCH resource provided by n1PUCCH-AN 
*** Unchanged text is omitted ***

LG proposal [16]:
Proposal #2: Support the following UE behaviour for multiplexing/resolving the overlapping between HP SPS HARQ-ACK PUCCH and LP HARQ-AC PUCCH.
· 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.
QC proposal [17]:
Proposal 4: RAN1 conclude the following is an error case that is avoided by gNB implementation. 
· A HP SPS HARQ-ACK multiplex with a LP dynamically scheduled HARQ-ACK, while HP SPS-PUCCH-AN-List is not provided.

2.2.1 1st round discussion
Proposal for 1st round discussion:
Down-select from the two options:
· Option 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 HARQ-ACK and sps-PUCCH-AN-List is not provided in the second PUCCH-config, the LP PUCCH is dropped.
· Option 2: RAN1 conclude the following is an error case that is avoided by gNB implementation. 
· A HP SPS HARQ-ACK multiplex with a LP dynamically scheduled HARQ-ACK, while HP SPS-PUCCH-AN-List is not provided.
	Company
	Comments

	Nokia
	Our preference is Option 2.
But there is no need to agree some further down-selection anymore. We can just try to agree one or the other directly. 

	Intel 
	Our preference is option 1. 

	Samsung
	Option 1.
Option 2 bring additional restriction for scheduling. The issue can be simply resolved by dropping LP HARQ-ACK.
In addition, the case can happen when LP UL grant is missing by a UE. gNB expects the UE to multiplex LP HARQ-ACK in a LP PUSCH, however, UE consider it as an error case, it will degrade the HP UCI performance.

	Sony
	Option 1.

	DOCOMO
	Option 1.

	LG
	Option 1.
We share the same view with Samsung that Option 2 cause quite undesirable restriction on the gNB scheduling for HP SPS PDSCH, especially for the first HP PDSCH scheduled by SPS activation DCI which is also treated as SPS PDSCH. 
It is quite obvious from the perspective of HP performance that dropping LP HARQ-ACK is better than causing increased latency of HP SPS PDSCH and activation to avoid collision with LP HARQ-ACK.

	Huawei/Hisi
	Option 1. The DCI missing cannot be avoided by gNB implementation.

	QC
	We support option 2. We don’t support option 1. We are not sure why gNB would not able to handle this case by simply configure SPS-PUCCH-AN-List, while push the corner case to UE to handle by defining unnecessary UE behaviour. 

	ZTE
	Option 1 is preferred.

	Ericsson
	Option 1

	CATT
	We prefer Option 2 which seems to be more reasonable. But we can live with Option 1 for the sake of progress.

	OPPO
	Option 2

	Spreadtrum
	Option 1.

	vivo
	Option 1. If UE only has the capability to support one SPS PDSCH configuration, gNB would not able to configure SPS-PUCCH-AN-List. In Rel-16, this scheduling is supported, but prioritization is applied. In Rel-17, there is no resource for multiplexing, dropping LP HARQ-ACK can be applied.

	
	



2.3. Issue#3: Power control enhancement for PUCCH
Apple proposal [19]:
Proposal 2: For Rel-17 intra-UE multiplexing, retain the difference between [image: ] and  .   We suggest adopting the following TP:

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.

2.3.1 1st round discussion
Proposal for 1st round discussion:
For Rel-17 intra-UE multiplexing, retain the difference between [image: ] and  , adopt the following TP:

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
	Comments

	Intel 
	It seems no need of this TP. The spec is already quite clear.  

	Samsung
	Although we think the spec is clear, it would be good to clarify that  is used in the referenced clause 7.2.1 when  bits.

	Apple
	We support the proposal.

	Huawei/Hisi
	@Apple Some further clarifications needed: do you mean the “UCI bits” used in 7.2.1 and 9.2.5.3 in the current spec cannot include  ? In our initial understanding, “UCI bits of priority 1” already includes both  and  associated with priority 1. It would be good to clarify if there is any difference.
	[bookmark: _Toc29899115][bookmark: _Toc29894816][bookmark: _Toc29917270][bookmark: _Toc20311560][bookmark: _Toc26719385][bookmark: _Toc36498144][bookmark: _Toc12021448][bookmark: _Toc29899533][bookmark: _Toc45699170][bookmark: _Toc106629410]7.2.1	UE behaviour
…
-	For a PUCCH transmission using PUCCH format 2 or PUCCH format 3 or PUCCH format 4 and for a number of UCI bits smaller than or equal to 11, [image: ], where 
-	[image: ]
-	[image: ] is a number of HARQ-ACK information bits that the UE determines as described in Clause 9.1.2.1 for Type-1 HARQ-ACK codebook and as described in Clause 9.1.3.1 for Type-2 HARQ-ACK codebook. If the UE is not provided with pdsch-HARQ-ACK-Codebook, [image: ] if the UE includes a HARQ-ACK information bit in the PUCCH transmission; otherwise, [image: ]
…
9.2.5.3	UE procedure for reporting UCI of different priorities
…
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 .





	QC
	We support this TP in general. Some editorial change might be needed to link the  with power control procedure in Section 7.2.1. 

	vivo
	We are fine with the TP in principle.

	
	


2.3.2 2nd round discussion
Apple can provide a revised CR to answer the questions/comments from Huawei, Samsung and QC. Then companies can further comment the new version:
Apple’s update CR (to be provided):

	Company
	Comments

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	



3. Remaining issues on PHY prioritization between DG and CG PUSCHs with different priorities
3.1. Issue#4: Remove the gap between the CG PUSCH and the PDCCH scheduling the DG PUSCH
ZTE proposal [10]:
Reason for change:
In Rel-15 and Rel-16, if a DG PUSCH overlaps with CG PUSCH in the time domain, the gap between the CG PUSCH and the PDCCH scheduling the DG PUSCH should not be smaller than  symbols. This can ensure that the UE have enough time to process the overlapping case. The UE just transmits one of the PUSCHs since the UE does not have the ability to cancel a transmission and transmit another one. 
Summary of change:
In Rel-17, it was agreed that the UE can cancel LP PUSCH and transmit HP PUSCH. For the overlapping between HP DG PUSCH and LP CG PUSCH, a new timeline is defined so that the UE can cancel the CG PUSCH and transmit the DG PUSCH, which is specified in Clause 9 of TS 38.213. For the overlapping between HP CG PUSCH and LP DG PUSCH, it is up to UE implementation and no timeline is needed. Therefore, the defined  gap in Clause 6.1 of TS 38.214 is not necessary for those cases with different priorities between DG and CG.
The following CR is proposed:
****************************************
[bookmark: _Toc106695653]6.1	UE procedure for transmitting the physical uplink shared channel
<Unchanged parts are omitted>
A 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  if the UE is not provided prioritizationBetweenLP-DG-PUSCHandHP-CG-PUSCH or prioritizationBetweenHP-DG-PUSCHandLP-CG-PUSCH, or the UE is provided prioritizationBetweenLP-DG-PUSCHandHP-CG-PUSCH or prioritizationBetweenHP-DG-PUSCHandLP-CG-PUSCH and the two PUSCHs have the same priority index as described in Clause 9 of [6, TS 38.213]. 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 parts are omitted>

Ericsson proposal and CR [20,22]:

[bookmark: _Toc111204952]Adopt the text proposal to TS 38.214 V17.2.0 so that DG-CG collision handling stays the same as in Rel-16 when neither prioritizationBetweenLP-DG-PUSCHandHP-CG-PUSCH nor prioritizationBetweenHP-DG-PUSCHandLP-CG-PUSCH is configured.

	==================     Start of TP to TS 38.214 V17.2.0  =====================
6.1	UE procedure for transmitting the physical uplink shared channel
< Unchanged part is omitted >
When neither prioritizationBetweenLP-DG-PUSCHandHP-CG-PUSCH nor prioritizationBetweenHP-DG-PUSCHandLP-CG-PUSCH is configured, aA 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.
< Unchanged part is omitted >



3.1.1 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 parts are omitted>
A 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  , if the UE is not provided prioritizationBetweenLP-DG-PUSCHandHP-CG-PUSCH or prioritizationBetweenHP-DG-PUSCHandLP-CG-PUSCH, or the UE is provided prioritizationBetweenLP-DG-PUSCHandHP-CG-PUSCH or prioritizationBetweenHP-DG-PUSCHandLP-CG-PUSCH and the two PUSCHs have the same priority index as described in Clause 9 of [6, TS 38.213]. 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 parts are omitted>

Discussion status:
	Support
	Samsung, DOCOMO, Huawei/Hisi, ZTE, Ericsson, CATT, OPPO

	Not support
	



	Company
	Comments

	Nokia
	Please note that Option 1 of Issue #5 seems to tackle the same issue (seems related). 

	Intel 
	Same comment as Nokia. 

	Samsung
	Fine with the TP. 
Share similar view as Nokia regarding option 1 of Issue #5.

	DOCOMO
	Fine with the TP. 

	Huawei/Hisi
	OK with the TP

	ZTE
	Support the TP. 
Also, the Option 1 of issue#5 discusses the same issue here, we can discuss together. Compared with Option 1 of issue#5, the above TP defines one more case: the same priority index but UE is provided prioritizationBetweenLP-DG-PUSCHandHP-CG-PUSCH or prioritizationBetweenHP-DG-PUSCHandLP-CG-PUSCH.

	Ericsson
	We are fine with the TP. Agree with ZTE that the TP covers one more case than Option 1 of Issue #5.
Minor editorial: add a comma to separate the new text from the existing text.

	CATT
	Fine with the TP.

	OPPO
	Fine with the TP.

	vivo
	Fine with the TP.

	
	


3.1.2 2nd round discussion (for email approval)
Proposal for 2nd round (for email approval):
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 parts are omitted>
A 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  , if the UE is not provided prioritizationBetweenLP-DG-PUSCHandHP-CG-PUSCH or prioritizationBetweenHP-DG-PUSCHandLP-CG-PUSCH, or the UE is provided prioritizationBetweenLP-DG-PUSCHandHP-CG-PUSCH or prioritizationBetweenHP-DG-PUSCHandLP-CG-PUSCH and the two PUSCHs have the same priority index as described in Clause 9 of [6, TS 38.213]. 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 parts are omitted>

	Supporting companies:
	

	Objecting companies:
	

	Company
	Reason for objection

	
	

	
	



3.2. Issue#5: Missing description for UE behavior when a HP DG PUSCH overlaps with a LP CG PUSCH
Intel proposal and CR [11,12]:
Proposal 2: RAN1 to clarify whether LP P-CSI can multiplex with HP HARQ-ACK on a LP PUSCH, if the LP P-CSI PUCCH overlaps with the LP PUSCH.
Proposal 3: Adopt the proposed TP for TS 38.213 clause 9 to capture UE behavior of dropping LP CG PUSCH for the collision between HP DG PUSCH and LP CG PUSCH.  
****************************************
[bookmark: _Toc36046353][bookmark: _Toc26467246][bookmark: _Toc51852444][bookmark: _Toc29326607][bookmark: _Toc36046207][bookmark: _Toc29327757][bookmark: _Toc74668503][bookmark: _Toc19798775][bookmark: _Toc45209270][bookmark: _Toc36045947]*** Unchanged text is omitted ***
9 UE procedure for reporting control information 

If a UE would transmit the following channels, including repetitions if any, that would overlap in time
-	a first PUCCH of larger priority index with SR and a second PUCCH or PUSCH of smaller priority index, or 
-	a configured grant PUSCH of larger priority index and a PUCCH of smaller priority index, or
-	a first PUCCH of larger priority index with HARQ-ACK information only in response to PDSCH(s) reception without corresponding PDCCH(s) and a second PUCCH of smaller priority index with HARQ-ACK information only in response to PDSCH(s) reception without corresponding PDCCH(s), or a second PUCCH of smaller priority index with SR and/or CSI, or a configured grant PUSCH with smaller priority index, or a PUSCH of smaller priority index with SP-CSI report(s) without a corresponding PDCCH, or
 -	a PUSCH of larger priority index with SP-CSI reports(s) without a corresponding PDCCH and a PUCCH of smaller priority index with SR, or CSI, or HARQ-ACK information only in response to PDSCH(s) reception without corresponding PDCCH(s), or
-	a configured grant PUSCH of larger priority index and a configured grant PUSCH of smaller priority index on a same serving cell
-	a PUSCH of smaller priority index scheduled by a DCI format and a configured grant PUSCH of larger priority index on a same serving cell if the UE is provided prioritizationBetweenLP-DG-PUSCHandHP-CG-PUSCH
-	a PUSCH of larger priority index scheduled by a DCI format and a configured grant PUSCH of smaller priority index on a same serving cell if the UE is provided prioritizationBetweenHP-DG-PUSCHandLP-CG-PUSCH

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
*** Unchanged text is omitted ***
3.2.1 1st round discussion
Proposal for 1st round discussion:
Down-select from the two options:
· Option 1: Adopt the following text proposal for Section 6.1 of TS 38.214. 
	==================     Start of TP to TS 38.214 V17.2.0  =====================
6.1	UE procedure for transmitting the physical uplink shared channel
< Unchanged part is omitted >
When neither prioritizationBetweenLP-DG-PUSCHandHP-CG-PUSCH nor prioritizationBetweenHP-DG-PUSCHandLP-CG-PUSCH is configured, aA 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.
< Unchanged part is omitted >



· Option 2: Adopt the following text proposal for Section 9 of TS 38.213. 
****************************************
*** Unchanged text is omitted ***
9 UE procedure for reporting control information 

If a UE would transmit the following channels, including repetitions if any, that would overlap in time
-	a first PUCCH of larger priority index with SR and a second PUCCH or PUSCH of smaller priority index, or 
-	a configured grant PUSCH of larger priority index and a PUCCH of smaller priority index, or
-	a first PUCCH of larger priority index with HARQ-ACK information only in response to PDSCH(s) reception without corresponding PDCCH(s) and a second PUCCH of smaller priority index with HARQ-ACK information only in response to PDSCH(s) reception without corresponding PDCCH(s), or a second PUCCH of smaller priority index with SR and/or CSI, or a configured grant PUSCH with smaller priority index, or a PUSCH of smaller priority index with SP-CSI report(s) without a corresponding PDCCH, or
 -	a PUSCH of larger priority index with SP-CSI reports(s) without a corresponding PDCCH and a PUCCH of smaller priority index with SR, or CSI, or HARQ-ACK information only in response to PDSCH(s) reception without corresponding PDCCH(s), or
-	a configured grant PUSCH of larger priority index and a configured grant PUSCH of smaller priority index on a same serving cell
-	a PUSCH of smaller priority index scheduled by a DCI format and a configured grant PUSCH of larger priority index on a same serving cell if the UE is provided prioritizationBetweenLP-DG-PUSCHandHP-CG-PUSCH
-	a PUSCH of larger priority index scheduled by a DCI format and a configured grant PUSCH of smaller priority index on a same serving cell if the UE is provided prioritizationBetweenHP-DG-PUSCHandLP-CG-PUSCH
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
*** Unchanged text is omitted ***

Status for the proposal in Option 2:
	Support
	Intel, Nokia, Samsung, DOCOMO, Huawei/Hisi, ZTE, Ericsson, CATT, OPPO

	Not support
	



	Company
	Comments

	Nokia
	We think that Option 1 is actually belonging to Issue #4. So the discussion here should only be about Option 2 here – which we think should be discussed (and TP seems fine)  

	Intel 
	We share same understanding with Nokia that option 1 and option 2 are totally different issues. Option 1 discusses Issue #4, option 2 discusses Issue #5. 
And please note, proposal 3 from Intel (captured by FL at the beginning of issue #5) is the proposal for option 2, while proposal 2 from Intel discusses another separate issue. Proposal 2 tries to clarify whether LP P-CSI can be multiplexed with HP HARQ-ACK in a LP PUSCH, if LP P-CSI PUCCH overlaps with LP PUSCH (figure 1-1 shown below). After last RAN1 meeting, when companies reviewed CR, different companies showed different understanding for Figure 1-1, because we only had clear agreement for figure 1-2 (LP P-CSI should be dropped) while there is no clear agreement for figure 1-1. We think we should check with the group.  
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	Figure 1-1     Case 1 (whether LP P-CSI can be multiplexed?)
	Figure 1-2    Case 2 (LP P-CSI should be dropped)




	Samsung
	The issue of option 1 should be discussed together with issue #4.

We are fine with option 2.

	DOCOMO
	We sharer the same comment with Nokia that Option 1 should be discussed in Issue #4.
We are fine with Option 2 for Issue #5.

	Huawei/Hisi
	For Intel Proposal 2, our understanding is, whether LP-PCSI can be multiplexed with HP HARQ-ACK depends on the following steps:
· Step 1: Resolve overlapping PUCCHs and/or PUSCHs with the same priority
· Step 2: Resolve overlapping PUCCHs and/or PUSCHs with different priorities 
· Step 2.1: Resolve collision of LP PUCCHs and HP PUCCHs. 
· Step 2.2: Resolve collision of PUCCHs and PUSCHs of different priorities. 

For Case 1, Step 1 is performed first, so in Step 2, it is now part of the LP PUSCH and can be multiplexed with HP HARQ-ACK. For Case 2, Step 2.1 is performed first, so LP-PCSI is dropped. By following the steps, it looks understanding 1 is more straightforward, and there is no need to change the spec.

For Intel Proposal 3, we are OK.
For Ericsson Proposal 2, we think it should be discussed under Issue#4

	QC
	We share the same view as many companies that option 1 is related to Issue #4. Option 2 seems a different issue. 

	ZTE
	Shares the same comment with Nokia that Option 1 should be discussed in Issue #4.
Fine with Option 2 for issue#5.
Shares Huawei’s view on proposal 2 from Intel.

	Ericsson
	Agree with companies that Option 1 belongs to Issue#4.
For Option 2, we are fine with the TP.

	CATT
	Agree the comments above that Option 1 is for Issue #4.
We are fine with the TP in Option 2.

	OPPO 
	Option 1 is covered by Issue#4
We are fine with Option 2 

	vivo
	We share the same view as many companies that option 1 is related to Issue #4. 

	
	



3.2.2 2nd round discussion (for email approval)
Proposal for 2nd round (for email approval):
Adopt the following text proposal for Section 9 of TS 38.213. 
****************************************
*** Unchanged text is omitted ***
9 UE procedure for reporting control information 

If a UE would transmit the following channels, including repetitions if any, that would overlap in time
-	a first PUCCH of larger priority index with SR and a second PUCCH or PUSCH of smaller priority index, or 
-	a configured grant PUSCH of larger priority index and a PUCCH of smaller priority index, or
-	a first PUCCH of larger priority index with HARQ-ACK information only in response to PDSCH(s) reception without corresponding PDCCH(s) and a second PUCCH of smaller priority index with HARQ-ACK information only in response to PDSCH(s) reception without corresponding PDCCH(s), or a second PUCCH of smaller priority index with SR and/or CSI, or a configured grant PUSCH with smaller priority index, or a PUSCH of smaller priority index with SP-CSI report(s) without a corresponding PDCCH, or
 -	a PUSCH of larger priority index with SP-CSI reports(s) without a corresponding PDCCH and a PUCCH of smaller priority index with SR, or CSI, or HARQ-ACK information only in response to PDSCH(s) reception without corresponding PDCCH(s), or
-	a configured grant PUSCH of larger priority index and a configured grant PUSCH of smaller priority index on a same serving cell
-	a PUSCH of smaller priority index scheduled by a DCI format and a configured grant PUSCH of larger priority index on a same serving cell if the UE is provided prioritizationBetweenLP-DG-PUSCHandHP-CG-PUSCH
-	a PUSCH of larger priority index scheduled by a DCI format and a configured grant PUSCH of smaller priority index on a same serving cell if the UE is provided prioritizationBetweenHP-DG-PUSCHandLP-CG-PUSCH
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
*** Unchanged text is omitted ***

	Supporting companies:
	

	Objecting companies:
	

	Company
	Reason for objection

	
	

	
	



4. Proposals for Aug. 23rd Tuesday online session
4.1. Issue#1: HP PUCCH with HARQ-ACK and SR collides LP HARQ-ACK
	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



Scenario 1: HP SR in PF 0/1 vs LP A/N+ SR in PF0/1:
Discussion status: All companies support or can accept the conclusion.
Offline conclusion: 
RAN1 conclude the following is already captured in current specification. 
· 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.
Scenario 2: HP SR+A/N in PF 0/1 vs LP A/N:
Potential proposal 1.2:
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, LP HARQ-ACK is dropped when colliding with a PUCCH with HP HARQ-ACK and positive SR.
· No specification change is needed. 

Discussion status:
	Support (Option 0)
	Intel, Samsung, LG, Huawei/Hisi, Sony, Spreadtrum, QC

	Prefer another option (Option 2)
	Huawei/Hisi, Nokia, CATT, vivo, QC (not support [*] part), Ericsson, WILUS, DOCOMO, ZTE



Scenario 3: HP SR+A/N in PF 0/1 vs LP A/N+SR:
Potential proposal 1.3: 
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, the LP HARQ-ACK and LP CSI/SR are dropped.
· No specification change is needed. 

Discussion status:
	
	

	Support (Option 2)
	QC, WILUS, Huawei/HiSi

	Not support (support Option 1)
	Nokia, CATT, DOCOMO, Huawei/HiSi, ZTE, Ericsson



4.2. Issue#2: Multiplexing for SPS HARQ-ACK
Potential proposal 2.1: 
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 HARQ-ACK and sps-PUCCH-AN-List is not provided in the second PUCCH-config, the LP PUCCH is dropped.

Discussion status:
	Support
	Huawei/Hisi, Nokia, vivo, Samsung, LG, Intel, Sony, DOCOMO, ZTE, Ericsson, CATT (can accept)

	Not support (treat the scenario as an error case)
	QC, Nokia, CATT, OPPO
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