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1. Introduction
This paper is the summary of the following email discussion in RAN1#102-e meeting. 
[102-e-NR-IIOT_URLLC_enh-04] Email discussiona/approval – Jia (OPPO)
· By 8/21 – high priority
· By 8/27 – medium
2. Issue 2.1.1: Necessity of Multiplexing HP UCI and LP UCI in a PUCCH
2.1. Discussion status
Table 2.1.1-1: Companies supporting enhancements for the collision between HP and LP PUCCHs

	
	LP SR on PUCCH
	LP A/N on PUCCH
	LP CSI on PUCCH (if supported)
	LP SR+A/N+CSI on PUCCH

	HP SR on PUCCH
	Yes: HW, Apple, ZTE

No: QC, WILUS, vivo, Nokia, E///, Intel, NEC
	Yes: Intel, Apple, vivo, ZTE, Nokia, CMCC, WILUS, E///, IDC, NEC
No: QC,
	Yes: HW, ZTE

No: QC, vivo, Sony, E///, Intel, NEC
	Yes: E///

No: QC, Sony

	HP A/N on PUCCH
	Yes: HW, Intel, Apple, vivo, ZTE, Nokia, NEC
No: QC, WILUS, E///
	Yes: QC, Apple, vivo, ZTE, Nokia, DCM, Pana, Sony, CMCC, Sharp, WILUS, LGE, E///, IDC, NEC
No: MTK
	Yes: HW, ZTE

No: QC, vivo, Sony, E///, Intel, NEC
	Yes: QC, E///

No: Sony

	HP A-CSI

on PUCCH (if supported)
	Yes: HW

No: QC, E///, Intel
	Yes: QC, LGE, E///, Intel, NEC
	Yes: HW

No: QC, E///, Intel
	Yes: QC, E///

No: Intel

	HP SR+ACK+CSI on PUCCH 
	Yes: HW

No: QC, vivo, Nokia, E///
	Yes: QC, Nokia, LGE, E///
	Yes: HW

No: QC, E///, Intel
	Yes: QC, E///


1st version of proposal from FL:
Support multiplexing a high-priority HARQ-ACK and a low-priority HARQ-ACK into a PUCCH under certain conditions in R17.

· Use the high-priority PUCCH resource.
· FFS the conditions for multiplexing, e.g.
· Not to support multiplexing between different sub-slots/sub-slot lengths.
· Not to support multiplexing in case a PUCCH overlaps with more than one PUCCH.
· FFS: Other details of multiplexing scheme if needed, e.g.
· How to multiplex the HARQ-ACK bits (e.g. multiplexing, bundling)?
· How to guarantee the target code rate (e.g. payload control, multiplexing priority, LP HARQ-ACK compression/compaction)?
· Improved timeline requirements.
· Explicit indication for multiplexing.
· Multiplexing rule and order.
· FFS: Whether other types of UCI (e.g. SR, CSI) can also be multiplexed into the PUCCH.
	Company
	Comments

	CMCC
	Fine with the main bullet.

For the first sub-bullet, I fully understand the intention to use the high-priority PUCCH resource to guarantee the reliability of HP HARQ-ACK. However, from our perspective, the PUCCH resource determination and guarantee the target code rate of HP HARQ-ACK can be separately discussed. And according to the current specification for multiplexing HARQ-ACK with same priority, the PUCCH resource indicator field in a last DCI format, among the DCI formats indicating a same slot for PUCCH transmission, is used for PUCCH resource determination. So from our perspective, the “last DCI format” can be either the DCI scheduling HP HARQ-ACK or the DCI scheduling LP HARQ-ACK, especially for DL heavy TDD frame structure with only one UL slot in a periodicity, i.e. schedule LP HARQ-ACK to the UL slot in the next periodicity by gNB implementation may be not acceptable. Therefore, we propose to modify the first sub-bullet as:

Potential proposal:
Support multiplexing a high-priority HARQ-ACK and a low-priority HARQ-ACK into a PUCCH under certain conditions in R17.

§   Use the high-priority FFS: How to determine the PUCCH resource.

	 InterDigital
	Basically fine with the proposal. It needs to be a HP PUCCH resource to ensure reliability.

However, HP SR should be included as well in the agreement, e.g. HP SR/HARQ-ACK + LP HARQ-ACK. This seems to also have support from many companies.

In addition, it may be better to either list all proposed conditions/details, or none of them, under the “e.g.”.

	 Apple  
	 Fine with the FL proposal

	 vivo
	Agree with the main bullet.

For the details, we would like to change it as following:

 Support multiplexing a high-priority HARQ-ACK and a low-priority HARQ-ACK into a PUCCH under certain conditions in R17.

· Use the high-priority PUCCH resource.

· FFS the conditions for multiplexing, e.g.
· Not to support multiplexing between different sub-slots/sub-slot lengths.
· Not to support multiplexing in case a PUCCH overlaps with more than one PUCCH.
· FFS details: Other details of multiplexing scheme if needed, e.g.
· Multiplexing rule and order.

· Explicit indication for enabling multiplexing.

· How to multiplex the HARQ-ACK bits (e.g. multiplexing, bundling)?
· How to guarantee the target code rate (e.g. payload control, multiplexing priority, LP HARQ-ACK compression/compaction)?
· Improved timeline requirements.

· FFS: Whether other types of UCI (e.g. SR, CSI) can also be multiplexed into the PUCCH.

For multiplexing of CSI on PUCCH with high priority, it can be low priority. Because even without CSI, gNB can adjust MCS of eMBB service based on outer loop operation.

For HP A-CSI on PUCCH as listed in the table, we suggest to remove it for now, since we need to agree to support A-CSI on PUCCH first.

	 ZTE
	We partialy agree the potential proposal.

A FFS could be added: FFS Use the low-priority PUCCH resource
For the first FFS, we suggest delete both the “Not to”.  Our prefence is to support the below two conditions which don’t set much restriction to multiplexing.

· FFS the conditions for multiplexing, e.g.
· Not to support multiplexing between different sub-slots/sub-slot lengths.
· Not to support multiplexing in case a PUCCH overlaps with more than one PUCCH.

	 Panasonic
	We are fine with the FL proposal.

	 DOCOMO
	Fine with the FL proposal

	Sony
	Fine with the proposal.

We agree that the PUCCH resource used to carried the multiplexed UCI should be the HP PUCCH.

We do not see benefit in multiplexing LP CSI (if we decide to have a LP CSI) into HP PUCCH.

	 LG
	We would like to suggest the following modification.
· FFS the PUCCH resource used for multiplexing e.g. the high-priority PUCCH resource or the dedicated PUCCH resource for the multiplexing case

· FFS the conditions for multiplexing, e.g.

· Not to support multiplexing between different sub-slots/sub-slot lengths.

· Not to support multiplexing in case a PUCCH overlaps with more than one PUCCH.

· Timeline condition to check latency requirement satisfaction after inter-priority multiplexing

· FFS: Other details of multiplexing scheme if needed, e.g.

· How to multiplex the HARQ-ACK bits (e.g. multiplexing, bundling)?

· How to guarantee the target code rate (e.g. payload control, multiplexing priority, LP HARQ-ACK compression/compaction)?

· How to encode the UCIs with different priority (e.g. separate coding vs. joint coding)
· Improved timeline requirements (e.g. to ensure UE processing time for additional inter-priority multiplexing)

· Explicit indication for multiplexing.

· Multiplexing rule and order.

	 Nokia/NSB
	We support the proposal in principle. However, we think that the last FFS point can be removed and treated as a separate proposal since it includes other scenarios in the table while the main bullet point focuses on high-priority HARQ-ACK vs low-priority HARQ-ACK only. In addition, the wording for “improved timeline requirements” is unclear,  ‘timeline requirements’ should be more appropriate.

The HP A-CSI on PUCCH scenario should be removed (at least for now) from the table as this scenario has not been agreed yet. In addition, HP SR+HARQ-ACK+CSI on PUCCH as CSI on PUCCH cannot be of HP based on the existing agreements and should be removed.

	 Ericsson
	We are fine with the proposal in general. However we share similar view as Nokia.

In our view, to progress we have to look at the whole procedures even when it comes to resources. Few specific comments:

· One aspect that is not clear and needs to be clarified is that whether multiplexing between HP and LP  is done after resolving collision between the same priority or not.

· With respect to different sub-slots length or slot/sub-slot, the procedure would work is the time granularity reference is the smallest subs-lot. Hence, different sub-slots is not issue

· The problem is when the procedure is running using the smallest sub-slot , whether overlapping resources are confined within a sub-slot. That is an issue and should be considered. Hence, we suggest to change as follows:

· FFS details and conditions for the multiplexing, e.g

· Whether to support multiplexing between different resources not confined within a sub-slot sub-slots/sub-slot lengths.

	 Intel
	Fine with the proposal on multiplexing HARQ-ACKs of different priorities. Suggest to revise the FFS as follows:
· FFS: Other details of multiplexing scheme if needed, e.g.
· How to determine the PUCCH resource used for multiplexing (e.g. HP or LP PUCCH resource, or a dedicated PUCCH resource for the multiplexing).
· How to multiplex the HARQ-ACK bits (e.g. multiplexing, bundling, LP HARQ-ACK bits partitioning).
However, regarding the following proposal, it is not clear how multiplexing is to be performed. Hence, suggest to add an FFS as follows:
Support multiplexing a high-priority HARQ-ACK, a low-priority HARQ-ACK and a low-priority SR into a PUCCH under certain conditions in R17.
· FFS: Whether to follow R16 two step intra-UE prioritization procedure or joint multiplexing.

	   QC
	In general, we are fine with the first FL proposal, except the “under certain conditions”. We are not sure what are the conditions and what trigger the conditions, i.e. dynamically triggered or semi-statically configured? We propose move “under certain conditions” into the FFS, because anyway the details of the conditions are FFS.

Proposal: Support multiplexing a high-priority HARQ-ACK and a low-priority HARQ-ACK into a PUCCH under certain conditions in R17.
· FFS if conditions for multiplexing is necessary. If yes FFS what are the conditions.
A few more comments are added below.

Comment 1: we sort of agree with VIVO, we don’t need to list so many low level details in FFS now. We prefer VIVO’s update. 

Comment 2: Regarding this “Explicit indication for multiplexing” in the FFS, of course it can be further discussed, but this dynamic enabling/disable multiplexing on per channel basis could make UCI multiplexing procedure super complicated in spec. And it also make UE implementation very complicated. For example, for an eMBB PDSCH received very early, it’s HARQ-ACK overlap with a high priority PUSCH, the indication for the eMBB A/N said not multiplexing and UE dropped that A/N. But later there is an URLLC PDSCH arrived and it’s A/N overlap with eMBB A/N and the indicator said multiplex. What UE suppose to do? There are many multiplexing scenarios and for each scenario, a procedure needs to be defined. We have a strong concern to take this route “Explicit indication for multiplexing”.

Comment 3: same view as VIVO, For HP A-CSI on PUCCH as listed in the table, we suggest to remove it, because we have not agreed to support A-CSI on PUCCH yet.

For the following proposal, same comment, we are not fine with ”under certain conditions”. We suggest the following change.
Proposal: Support multiplexing a high-priority HARQ-ACK, a low-priority HARQ-ACK and a low-priority SR into a PUCCH under certain conditions in R17.
· FFS if conditions for multiplexing is necessary. If yes FFS what are the conditions.

	Huawei, HiSilicon
	For the first proposal, we are fine with it in principle. However, as to the detailed conditions, in addition to reliability we think latency is also a very critical aspect to be considered. Therefore, we suggest to add the following sub-bullet in the first proposal:

Support multiplexing a high-priority HARQ-ACK and a low-priority HARQ-ACK into a PUCCH under certain conditions in R17.
· FFS details and conditions for the multiplexing, e.g
· Whether to support multiplexing between different sub-slots/sub-slot lengths.
· Whether to support multiplexing in case a PUCCH overlaps with more than one PUCCH.
· Timeline requirements.
· FFS: Other details of multiplexing scheme if needed, e.g.
· How to guarantee no impact on the latency for high-priority HARQ-ACK
· How to determine the PUCCH resource used for multiplexing (e.g. HP or LP PUCCH resource, or a dedicated PUCCH resource for the multiplexing).
· How to multiplex the HARQ-ACK bits (e.g. multiplexing, bundling).
· How to encode the UCIs with different priorities (e.g. separate coding vs. joint coding)
· How to guarantee the target code rate (e.g. payload control, multiplexing priority, LP HARQ-ACK compression/compaction).
· Explicit indication for enabling multiplexing.
· Multiplexing rule and order.
For the second proposal, the intention is only to allow all three of them multiplexed into a PUCCH? How about two of them? For example, do we allow multiplexing a high-priority HARQ-ACK and a low-priority SR into a PUCCH?

	Lenovo, Motorola Mobility
	We think a PUCCH used for multiplexing HP and LP UCI should be a high priority PUCCH. Thus, suggest to revise the main bullet of as follows:
Support multiplexing a high-priority HARQ-ACK and a low-priority HARQ-ACK into a high priority PUCCH under certain conditions in R17.
Support multiplexing a high-priority HARQ-ACK, a low-priority HARQ-ACK and a low-priority SR into a high priority PUCCH under certain conditions in R17.

	NEC
	Fine with the proposal

	Sharp
	We are fine with the proposal in general.

	OPPO
	Fine with the proposal in general.

	
	
	
	


2.2. Proposals from discussion
Potential proposal: 
Support multiplexing for following scenarios in R17:
· Multiplexing a high-priority HARQ-ACK and a low-priority HARQ-ACK into a PUCCH.
· Multiplexing a low-priority HARQ-ACK and a high-priority SR into a PUCCH for some HARQ-ACK/SR PF combinations (FFS applicable combinations).
· Multiplexing a low-priority HARQ-ACK, a high-priority HARQ-ACK and a high-priority SR into a PUCCH.
For the above multiplexing scenarios,
· FFS conditions, if needed, for the multiplexing, e.g.
· Whether to support multiplexing between different resources not confined within a sub-slot.
· Whether to support multiplexing in case a PUCCH overlaps with more than one PUCCH.
· Timeline requirements.
· FFS: details, if needed, of the multiplexing scheme, e.g.
· How to minimize impact on the latency for high-priority HARQ-ACK.
· How to determine the PUCCH resource used for multiplexing (e.g. HP or LP PUCCH resource, or a dedicated PUCCH resource for the multiplexing).
· How to multiplex the HARQ-ACK bits (e.g. multiplexing, bundling).
· How to encode the UCIs with different priorities (e.g. separate coding vs. joint coding)
· How to guarantee the target code rate (e.g. payload control, multiplexing priority, LP HARQ-ACK compression/compaction).
· Explicit indication for enabling multiplexing.
· Multiplexing rule and order (e.g. HP/LP multiplexing is after resolving collision within the same priority).
3. Issue 2.1.1: Necessity of Multiplexing HP UCI and LP UCI in a PUCCH
3.1. Discussion status
Table 2.1.2-1: Companies supporting enhancements for the collision between HP/LP PUCCH and HP/LP PUSCH
	
	LP SR on PUCCH
	LP A/N on PUCCH
	LP CSI on PUCCH (if supported)
	LP SR+A/N+CSI on PUCCH
	LP PUSCH
	LP A/N+CSI+UL-SCH  on PUSCH

	HP SR on PUCCH
	
	
	
	
	Yes: HW, Apple, vivo, ZTE, Nokia, CMCC, Spreadtrum, WILUS, Pana, IDC, NEC
No: QC, Intel
	Yes: HW, Nokia, E/// (only A/N) , NEC
No: QC, Intel

	HP A/N on PUCCH
	
	
	
	
	Yes: QC, HW, vivo, Apple, ZTE, Samsung, Nokia, CMCC, Spreadtrum, Sharp, WILUS, Pana, Sony, E///, IDC, NEC
	Yes: QC, HW, vivo, Sony, Nokia, E///, NEC

	HP A-CSI

on PUCCH (if supported)
	
	
	
	
	No: QC, Intel
	Yes: QC
No: Intel

	HP SR+A/N+CSI on PUCCH 
	
	
	
	
	Yes: HW , Nokia (HP SR+A/N) E/// (Only HP AN and SR), IDC
No: QC, 
	Yes: QC, HW , Nokia (HP SR+A/N), E///(Only LP AN), NEC

	HP PUSCH
	Yes: Apple, ZTE
No: QC, ITRI, vivo, Nokia, Intel, NEC
	Yes: QC, vivo, HW, Apple, Nokia, Sony, CMCC, Pana, LGE, E///, IDC, NEC
No: ITRI
	Yes: HW

No: QC, ITRI, Nokia, E///, NEC
	Yes: QC, HW, Nokia (only LP A/N), E/// (Only AN)
No: ITRI
	No: QC, vivo, Sony, NEC
	Yes: QC, 

	HP A/N+CSI+UL-SCH on PUSCH
	Yes: Lenovo/Moto

No: QC, vivo, Nokia, E///, Intel, NEC
	Yes: QC, HW, Lenovo/Moto, CMCC, Sony, LG, Nokia, E, IDC, NEC
	Yes: HW

No: QC, vivo, Nokia, E///, NEC
	Yes: QC, HW, Lenovo/Moto, Nokia (only LP A/N), E/// (Only AN), IDC
	No: QC, E///, NEC
	Yes: QC, LGE, E/// (Only LP AN)


1st version of proposal from FL:
Support multiplexing a low-priority HARQ-ACK in a high-priority PUSCH and multiplexing a high-priority HARQ-ACK in a low-priority PUSCH under certain conditions in R17.
· Support separate configurations of beta-offset values for different priorities. Support beta-offset <1.
· FFS for other separate configurations for different priorities.

· FFS: Whether to support multiplexing in case a PUCCH/PUSCH overlaps with more than one PUCCH/PUSCH.
· FFS: Other details of multiplexing scheme if needed, e.g. 

· How to multiplex the HARQ-ACK bits (e.g. multiplexing, bundling)?
· How to guarantee the target code rate (e.g. payload control, multiplexing priority, LP HARQ-ACK compression/compaction)?
· Timeline requirements.

· Explicit indication for multiplexing.

· Multiplexing rule and order.

· FFS: Whether other types of UCI (e.g. SR, CSI) can also be multiplexed into the PUSCH.

	Company
	Comments

	
	

	 CMCC
	Fine with the main bullet.
For the first sub-bullet, we prefer to support separate configurations of UCI-onPUSCH, which includes beta-offset values and scaling factors. Moreover, I am confused about the meaning of “different priorities” since separate configurations of UCI-onPUSCH is supported for different HARQ codebooks in R16, so in my understanding, “different priorities” in the proposal means different priority combinations of HARQ-ACK and PUSCH. Therefore, we propose to modify the first sub-bullet as:
Potential proposal:
Support multiplexing a low-priority HARQ-ACK in a high-priority PUSCH and multiplexing a high-priority HARQ-ACK in a low-priority PUSCH under certain conditions in R17.
·        Support separate configurations of beta-offset values UCI-onPUSCH for different priority combinations of HARQ-ACK and PUSCH. Support beta-offset <1.
§  FFS for other separate configurations for different priorities.

	 InterDigital
	 Similar as previous case, the case of HP SR + LP PUSCH seems important and should also be prioritized

	 Apple
	 Fine with the main bullet “Support multiplexing a low-priority HARQ-ACK in a high-priority PUSCH and multiplexing a high-priority HARQ-ACK in a low-priority PUSCH under certain conditions in R17.”

	 Vivo
	Fine with the main bullet.
eMBB HARQ-ACK multiplexed with URLLC channel should be supported to minimize the eMBB performance degradation.
For the conditions for multiplexing, we think the size of LP HARQ-ACK bits that can be multiplexed with HP PUSCH needs to be considered. For multiplexing of CSI on channel with high priority, these scenarios can be deemed as low priority. Because gNB can adjust MCS of eMBB service based on outer loop operation. We suggest to modify the proposals below:
 Support multiplexing a low-priority HARQ-ACK in a high-priority PUSCH and multiplexing a high-priority HARQ-ACK in a low-priority PUSCH under certain conditions in R17.
·        Support separate configurations of beta-offset values for different priorities. Support beta-offset <1.
§  FFS for other separate configurations for different priorities.
·        FFS the conditions for multiplexing, e.g.
§  FFS: Whether to support multiplexing in case a PUCCH/PUSCH overlaps with more than one PUCCH/PUSCH.
·        FFS details: Other details of multiplexing scheme if needed, e.g.
§  Multiplexing rule and order.
§  How to multiplex the HARQ-ACK bits (e.g. multiplexing, bundling)?
§  How to guarantee the target code rate (e.g. payload control, multiplexing priority, LP HARQ-ACK compression/compaction)?
§  Timeline requirements.
§  Explicit indication for multiplexing.
·        FFS: Whether other types of UCI (e.g. SR, CSI) can also be multiplexed into the PUSCH
 
Similar comments as for issue 2.1.1, for HP A-CSI on PUCCH as listed in the table, we suggest to remove it for now, since we need to agree to support A-CSI on PUCCH first.

	ZTE 
	We agree the potential proposal.
 The overlapping scenario between PUCCH with HARQ-ACK and PUSCH with different priorities is an mportant case.
When multiplexing, the latency and reliability of high priority traffic should be satisfied. How to ensure the latency and reliability of high priority traffic, how to piggyback HARQ-ACK bit on PUSCH should be considered.

	Panasonic
	We are fine with the FL proposal.

	DOCOMO
	Fine with FL proposal

	Sony
	We are ok with the proposal. 
We have similar views as CMCC regarding separate beta offset configuration, we should also consider the alpha.  Also it isn’t clear what this means, are we going to have a single table with two beta columns one for each priority, and the gNB indicates the index in the UL Grant.  Suggested proposal i.e.:
·        Support separate configurations of beta-offset values UCI on PUSCH parameters for different priorities. Support beta-offset <1.
·        FFS indication of the UCI on PUSCH parameters (beta and alpha)

	LG
	We would like to suggest the following modification.
 ·        FFS the conditions for multiplexing, e.g.
§  FFS: Whether to support multiplexing in case a PUCCH/PUSCH overlaps with more than one PUCCH/PUSCH.
§  Timeline condition to check latency requirement satisfaction after inter-priority multiplexing
·        FFS: Other details of multiplexing scheme if needed, e.g.
§  How to multiplex the HARQ-ACK bits (e.g. multiplexing, bundling)?
§  How to guarantee the target code rate (e.g. payload control, multiplexing priority, LP HARQ-ACK compression/compaction)?
§  How to encode the UCIs with different priority (e.g. separate coding vs. joint coding)
§  Timeline requirements (e.g. to ensure UE processing time for additional inter-priority multiplexing)
§  Explicit indication for multiplexing.
§  Multiplexing rule and order.
 In addition, more clarification seems necessary for the following proposal. To be specific, is it correct understanding the following is proposing something more than Rel-16?
 ·        Support separate configurations of beta-offset values for different priorities. Support beta-offset <1.
§  FFS for other separate configurations for different priorities.

	 Nokia/NSB
	Support the proposal except the last FFS point. We think that the last FFS point can be removed and treated as a separate discussion since it includes other scenarios in the table. In addition, the HP A-CSI on PUCCH and the  HP SR+A/N+CSI on PUCCH scenarios should be removed from the table (at least for now) as they have not been agreed yet.

	Ericsson
	 Support the proposal but agree with the comments from Nokia.
Fine with main bullet. Agree with CMCC that “different priorities” in first sub-bullet is not clear. Since other UCI than HARQ can have different priority we propose to update their proposal to
·        Support separate configurations of beta-offset values for different priority combinations of UCI and PUSCH. Support beta-offset <1.
o   FFS for other separate configurations for different priorities.

	Intel
	Fine with main bullet. Regarding FFSs, we have following suggestion:

·        Support separate configurations of beta-offset values for different priorities. Support beta-offset <1.
§  FFS for other separate configurations for different priorities.
§  FFS Selection of beta-offset values when PUSCH overlaps with HARQ-ACKs of different priorities

	 QC
	In general, we are OK with the first proposal, except the same comment as for previous proposal. We think before companies agree to have conditions, the conditions should be in FFS.

Another comment: we are not ready for this part “Support beta-offset <1”. We understand that the motivation is to allow low priority HARQ-ACK encoded with even higher code rate than data. But there are other techniques such as bundle low priority HARQ-ACK which can effectively achieve the same goal, without introducing “beta-offset <1”. Before we fully evaluated the pros and cons of these different techniques, we don’t agree to jump to the conclusion of “support “beta-offset <1” now.

So we propose the following update:

Proposal: Support multiplexing a low-priority HARQ-ACK in a high-priority PUSCH and multiplexing a high-priority HARQ-ACK in a low-priority PUSCH under certain conditions in R17.
·        Support separate configurations of beta-offset values for different priorities. Support beta-offset <1.
§  FFS for other separate configurations for different priorities.
·        FFS if conditions for multiplexing is necessary. If yes FFS what are the conditions.
Again, regarding this “Explicit indication for multiplexing” in the FFS, of course it can be further discussed, but this dynamic enabling/disable multiplexing on per channel basis could make UCI multiplexing procedure super complicated in spec. And it also make UE implementation very complicated. For example, for an eMBB PDSCH received very early, it’s HARQ-ACK overlap with a high priority PUSCH, the indication for the eMBB A/N said not multiplexing and UE dropped that A/N. But later there is an URLLC PDSCH arrived and it’s A/N overlap with eMBB A/N and the indicator said multiplex. What UE suppose to do? There are many multiplexing scenarios and for each scenario, a procedure needs to be defined. We have a strong concern to take this route “Explicit indication for multiplexing”.

Lastly, for HP A-CSI on PUCCH as listed in the table, we suggest to remove it, because we have not agreed to support A-CSI on PUCCH yet.

For the following proposal, same comment on ”under certain conditions”

Proposal: Support multiplexing a low-priority HARQ-ACK in a high-priority PUSCH (conveying UL-SCH + HARQ-ACK and/or CSI) under certain conditions in R17.

·        FFS if conditions for multiplexing is necessary. If yes FFS what are the conditions.

	Huawei, HiSilicon
	1.      For the first proposal, we are fine with it in principle. However, as to the detailed conditions, in addition to reliability we think latency is also a very critical aspect to be considered. Therefore, we suggest to add the following sub-bullet in the first proposal:

Potential proposal: 
Support multiplexing a low-priority HARQ-ACK in a high-priority PUSCH (conveying UL-SCH only) and multiplexing a high-priority HARQ-ACK in a low-priority PUSCH under certain conditions in R17.
·        Support separate configurations of UCI on PUSCH parameters (beta and alpha) for multiplexing with different priorities. Support beta-offset <1.
§  FFS for other separate configurations.
·        FFS the conditions for multiplexing, e.g.
§  FFS: Whether to support multiplexing in case a PUCCH/PUSCH overlaps with more than one PUCCH/PUSCH.
§  Timeline requirements.
·        FFS: Other details of multiplexing scheme if needed, e.g.
§  How to guarantee no impact on the latency for high-priority HARQ-ACK
§  How to multiplex the HARQ-ACK bits (e.g. multiplexing, bundling)?
§  How to encode the UCIs with different priorities (e.g. separate coding vs. joint coding).
§  How to guarantee the target code rate (e.g. payload control, multiplexing priority, LP HARQ-ACK compression/compaction).
§  Explicit indication for multiplexing.
§  Multiplexing rule and order.
2.      We are fine with the second proposal.

	 Samsung
	We are fine with the proposal

	Lenovo, Motorola Mobility
	Regarding a high priority PUSCH, we think cases ”with UL_SCH” and ”A-CSI/SP-CSI without UL-SCH” should be considered. Thus, suggest to update the proposals as shown below:
Support multiplexing a low-priority HARQ-ACK in a high-priority PUSCH (with/without UL-SCH) and multiplexing a high-priority HARQ-ACK in a low-priority PUSCH under certain conditions in R17.
Support multiplexing a low-priority HARQ-ACK in a high-priority PUSCH (with/without UL-SCH + HARQ-ACK) under certain conditions in R17.

	NEC
	We are fine with the proposal

	Sharp
	Support the potential proposals in general. However, we would like to discuss the two cases separately:

· HP HARQ-ACK on LP PUSCH

· LP HARQ-ACK on HP PUSCH

	OPPO
	Support the proposal in general.

Agree with CMCC that "different priorities" in first sub-bullet is not clear. And we agree with modification proposed by Ericsson.


3.2. Proposals from discussion

Potential proposal: 
Support multiplexing for following scenarios in R17:
· Multiplexing a low-priority HARQ-ACK in a high-priority PUSCH (conveying UL-SCH only).
· Multiplexing a high-priority HARQ-ACK in a low-priority PUSCH (conveying UL-SCH only)
· Multiplexing a low-priority HARQ-ACK, a high-priority PUSCH conveying UL-SCH, a high-priority HARQ-ACK and/or CSI.
· Multiplexing a high-priority HARQ-ACK, a low-priority PUSCH conveying UL-SCH, a low-priority HARQ-ACK and/or CSI.
For the above multiplexing scenarios,
· Support separate configurations of at least beta-offset values (FFS for alpha) for multiplexing with different priority combinations. 
· FFS for other separate configurations.
· FFS: value range of beta-offset (e.g. <1).
· FFS the conditions, if needed, for multiplexing, e.g.
· FFS: Whether to support multiplexing in case a PUCCH/PUSCH overlaps with more than one PUCCH/PUSCH.
· Timeline requirements.
· FFS: details, if needed, of the multiplexing scheme, e.g.
· How to minimize impact on the latency for high-priority HARQ-ACK.
· How to multiplex the HARQ-ACK bits (e.g. multiplexing, bundling)?
· How to encode the UCIs with different priorities (e.g. separate coding vs. joint coding).
· How to guarantee the target code rate (e.g. payload control, multiplexing priority, LP HARQ-ACK compression/compaction).
· Explicit indication for multiplexing.
· Multiplexing rule and order (e.g. HP/LP multiplexing is after resolving collision within the same priority).
· How to handle multiplexing of UCI of different priorities and CG-UCI in a CG-PUSCH
 
Potential proposal: 
Support multiplexing a low-priority HARQ-ACK in a high-priority PUSCH (conveying UL-SCH + HARQ-ACK and/or CSI) and multiplexing a high-priority HARQ-ACK in a low-priority PUSCH (conveying UL-SCH + HARQ-ACK and/or CSI) in R17.
4. Issue 3.1: Necessity of PHY prioritization between DG and CG PUSCHs with different priorities
4.1. Discussion status
Support PHY prioritization for the case where high-priority DG-PUSCH collides with low-priority CG-PUSCH
· Yes: HW, E///, CATT, Samsung, DCM, Pana, IDC, MTK, CMCC, Xiaomi, NEC, Sony, Nokia

· No or low priority: QC, Sharp
Support PHY prioritization for the case where low-priority DG-PUSCH collides with high-priority CG-PUSCH

· Yes: QC, HW, E//, CATT, Samsung, Nokia, DCM, Pana, IDC, MTK, CMCC, Sharp, Xiaomi, NEC, Sony, LG
· No: Intel (but can compromise)
1st version of proposal from FL:
Support PHY prioritization for the case where low-priority DG-PUSCH collides with high-priority CG-PUSCH in R17.
· FFS details
	Company
	Comments

	
	

	 CMCC
	 Support the proposal. We also support PHY prioritization for the case where high-priority DG-PUSCH collides with low-priority CG-PUSCH.

	 InterDigital
	 Support the proposal

	 Apple            
	We should clarify the Rel-16 behavior first. Recall the Rel-15 DG overriding CG behavior was clarified at RAN1 101-e. With introduction of priority level, multiple CGs, repetition type B PUSCH, what is enabled by Rel-16 design is not clear. 

	 Vivo
	 Support the proposal. We also support PHY prioritization for the case where high-priority DG-PUSCH collides with low-priority CG-PUSCH.

	 ZTE
	Fine with the proposal 

	Panasonic
	We are fine with the FL proposal.

	DOCOMO
	Support the proposal but we prefer to discuss the HP DG-PUSCH vs. LP CG-PUSCH case as well.

	Sony
	Support the proposal

	Nokia/NSB
	Support the proposal.

We also support PHY prioritization for the case where high-priority DG-PUSCH collides with low-priority CG-PUSCH

	Ericsson
	Support the proposal

	Intel
	Our observation is even if the UE is expected to cancel the LP DG PUSCH from overlapping symbol, the UE behavior in RAN1 spec may not be able to say much beyond something like “UE is expected to cancel LP DG PUSCH at least from the first symbol that overlaps with the HP CG PUSCH occasion …”, and then leave it up to UE implementation. However, in this case, it is not clear if and how such behavior can be tested. Nevertheless, if we are the only company with concerns, we can accept it if everyone else thinks it is beneficial to specify this.

	QC
	We are fine with the FL proposal. Furthermore, we think the other case “high-priority DG-PUSCH collides with low-priority CG-PUSCH” should be deprioritized.

	Huawei, HiSilicon
	Support the proposal

	Samsung
	We are fine with the proposal

	NEC
	Support the proposal

	Sharp
	Support the proposals. 

	OPPO
	Support the proposals. We also support PHY prioritization for the case where high-priority DG-PUSCH collides with low-priority CG-PUSCH. Due to Rel-15 timeline is too restrict. We want to relax timeline, e.g. Cancellation timeline for the case where high-priority DG-PUSCH collides with low-priority CG-PUSCH.


4.2. Proposals from discussion

Potential proposal:
Support PHY prioritization for the case where low-priority DG-PUSCH collides with high-priority CG-PUSCH in R17.
· FFS details
· Clarify R16 baseline if needed.
5. Issue 4.2: Simultaneous x-CC PUCCH/PUSCH transmissions for inter-band CA
5.1. Discussion status
1st version of proposal from FL:
Support simultaneous PUCCH/PUSCH transmissions on different cells as an optional UE feature.
	Company
	Comments

	 CMCC
	Support the proposal.

	 InterDigital
	Ok with the proposal, but not sure if “optional vs mandatory” should be part of the discussion now.

	 vivo
	 Agree with the proposal in principle, suggest to modify as below
Support simultaneous PUCCH/PUSCH transmissions on different cells based on UE capability as an optional UE feature.

	 Panasonic
	We support the proposal. 

	 DOCOMO
	 Support the proposal in principle. However, prefer to keep the room to discuss whether it is supported by UE feature or not. UEs that support UL CA should be able to support the simultaneous PUSCH and PUCCH transmissions on different cells at least if they are of inter-band. It would be possible to trigger this simultaneous transmission function by RRC parameter. Thus, we propose the following instead;
Potential proposal:
Support simultaneous PUCCH/PUSCH transmissions on different cells as an optional UE feature.
·         FFS how to trigger this function.

	 Nokia/NSB
	We are fine with the proposal. We also would like to note that there is a similar discussion under AI 8.3.1.1.

	Ericsson
	We are fine as well. This proposal was brought up under AI 8.3.1.1. too, as Nokia mentioned

	QC
	We support this proposal in general. And of course, this should be an optional Rel-17 UE feature.
But we have a comment. For intra-band CA, because UE might use a single PA to support intra-band CA, there are many restrictions to support this feature. For example, UE cannot support simultaneous PUCCH + PUSCH when their starting and ending of the transmission are not aligned. UE cannot support this feature when the PSD difference between these two channels is too large. Therefore, we would like to be more careful on intra-band CA and further study these restrictions.

So, we propose to update the proposal as following:

Proposal: Support simultaneous PUCCH/PUSCH transmissions on different cells at least for inter-band CA.

·         FFS for intra-band CA.

	Huawei, HiSilicon
	One question for clarification, is the proposal now applied to both intra-band and inter-band?

	 Samsung
	We are fine with the proposal

	Lenovo, Motorola Mobility
	This can be discussed in 8.3.1.1

	NEC
	We support the proposal

	Sharp
	Support the proposal in principle.

Please clarify if the simultaneous PUCCH and PUSCH are for the same priority or different priorities, or apply to all cases.


5.2. Proposals from discussion

Potential proposal:
Support simultaneous PUCCH/PUSCH transmissions on different cells at least for inter-band CA.
· FFS how to trigger this function.
· FFS for intra-band CA.
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