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1	Introduction
This contribution provides the summary for the following email discussion in RAN1#107-e:
· [107-e-NR-L1enh-URLLC-05] Discussion on UE procedures for UCI multiplexing and prioritization by Nov 17 - Sigen (Apple)
Section 2 provides the background information. Section 3 captures the detailed email discussions. Section 4 summarizes the outcome of the email discussion.
2	Background
The discussion on clarification for UE procedures for UCI multiplexing and prioritization has been ongoing for a few meetings. The latest discussion is captured in [1], where the following few options were discussed:
· Option 2: The UE does not use the outcome of intermediate multiplexing for HP channels to cancel LP channels. 
· Any HP channel that overrides or overlaps with a HP channel that overlaps with a LP channel shall meet the cancellation timeline, namely all HP DCIs must arrive Tproc,2+d1 before the earliest symbol that would be cancelled by the HP channel. 
· All HP PUCCH/PUSCH channels except the final HP PUCCH/PUSCH that gets transmitted by the UE are intermediate channels.
· Option 2’ (updated): The UE does not use the outcome of intermediate multiplexing for HP channels to cancel LP channels. (from Samsung)
· Any HP PUCCH channel that overrides or overlaps with a HP PUCCH channel that overlaps with a LP channel shall meet the cancellation timeline, namely all HP DCIs must arrive Tproc,2+d1 before the earliest symbol that would be cancelled by the final HP PUCCH channel. 
· If a UE detects a first DCI format indicating a first resource for a PUCCH transmission with corresponding HARQ-ACK information in a slot and also detects at a later time a second DCI format indicating a second resource for a PUCCH transmission with corresponding HARQ-ACK information in the slot, UE does not expect the second resource starts earlier than the start of the first resource.
· All HP PUCCH/PUSCH channels except the final HP PUCCH/PUSCH that gets transmitted by the UE are intermediate channels.
· Option 3: [No change from the spec is needed.] Clarify that the “before or after” term in Claus 9 in 38.213 is interpreted as: 
· the UE checks overlapping between HP and LP channel for each HP grant it receives, including any intermediate HP channel that results from UCI multiplexing and PUCCH overriding triggered by each of the HP grant. 
· Option 3a: [No change from the spec is needed.] Clarify that the “before or after” term in Claus 9 in 38.213 is interpreted as: 
· A UE checks the overlap between a HP channel and a low priority channel before multiplexing. If there is an overlap, the LP channel gets cancelled. If not, a UE performs multiplexing across the HP PUCCH channels.  If then there is an overlap with a LP channel, the LP channel gets cancelled. Then, multiplexing between PUCCH and PUSCH is performed. If then there is an overlap with a LP channel, the LP channel gets cancelled
· Option 3b:
· Cancellation timeline needs to be satisfied for a group of overlapping HP channels as long as one of the HP channels overlaps with a LP channel.
· HP PUCCH for HARQ-ACK indicated by each DCI can cancel LP.
· Final HP PUCCH or PUSCH is used to cancel LP.
· Option 4: whether the intermediate HP channels is used to cancel the LP channels is left to UE implementation. 

The issue was discussed in 6 contributions submitted to RAN1#107-e [2]-[7]. Companies’ preferences are summarized as follows:
· Option 2: Ericsson, OPPO, Nokia/NSB (without timeline relaxation), Apple
· Option 3: CATT
· Option 3b: Huawei/HiSi (?), Apple
In addition, the handling of SR was also raised in [2], especially negative SR.
3	Email Discussions
3.1	First Round of Email Discussion
Given the discussions so far, the moderator would like to propose to focus the further discussions on Option 2, 3, and 3b, due to the following reasons:
· Option 2’ is very similar to Option 2, and the main difference is the additional constraint in Option 2’ that “If a UE detects a first DCI format indicating a first resource for a PUCCH transmission with corresponding HARQ-ACK information in a slot and also detects at a later time a second DCI format indicating a second resource for a PUCCH transmission with corresponding HARQ-ACK information in the slot, UE does not expect the second resource starts earlier than the start of the first resource.”
· This additional constraint seems to be addressing a Rel-15 issue, and it is not clear how this is related to Rel-16 intra-UE multiplexing/prioritization. Given that Rel-15 UEs can already work without such a constraint, it does not seem necessary to introduce such a constraint for Rel-16 UEs.
· Option 3a’s formulation is a bit unclear in terms of which HP channels are used to cancel LP channels, especially in terms of how HARQ-ACK PUCCH overriding is handled. If this is to be considered further, a clearer description is needed.
· Option 4 was briefly discussed previously, and concerns were raised by the network vendors on the ambiguity between gNB and UE.

[CLOSED] Q1:
Companies please comment on Option 2’/3a/4 and other options, if any, if you would like to continue the discussion. Please respond to the moderator’s comments above to address the issues for each of these options.
	Company
	Comments

	HW/HiSi
	 We think that Option 2’/3a and 4 do not need to be discussed further. It seems very clear based on previous discussions and papers submitted to this meeting that the group would not be able to converge on them. We should focus on the options suggested by the moderator and we also agree with the reasons mentioned by the moderator. 

	Qualcomm
	As we mentioned during the previous meetings, we do not think that the current specification is complex for the UE; however, some clarifications might be needed, e.g., to add the behavior for PUCCH overriding that was intended during the discussions but is missing from the specification. 

Having said that, we are open to discuss other solutions to address the UE complexity that other companies may have experienced during this meeting. If there is no progress, we propose to spend time on clarifying the current specification. In such a case, we also support adopting Option 4 which simplifies the specification considerably. 

	
	




It is important that companies are aligned on the understanding for option 2/3/3b. Using the example in Figure 1 from [1], the moderator’s understanding is the following:
· Option 2: Only PUSCH#3 is used to cancel LP.
· Additional Ttimeline constraint  in case of relaxation for HARQ-ACK overriding and UCI multiplexing is necessary to ensure there is no timeline issue at the UE.
· Option 3: PUCCH #1/2/[4]/5/6 and PUSCH#3 are all used to cancel LP channel.
· Handling of PUCCH#4 for SR, especially if it is negative, may need further discussion.
· Option 3b: PUCCH #1/2 and PUSCH#3 are used to cancel LP channel.
· Additional Ttimeline constraint in case of relaxation for UCI multiplexing is necessary, but not necessary for HARQ-ACK overriding.
[image: ]
Figure 1 Example 1: HP vs LP cancellation
[CLOSED] Q2:
Companies please comment on whether you agree with the understanding of Option 2/3/3b above.
	Company
	Comments

	Nokia/NSB
	The current formulation seems to be not clear for all the options, as basically when looking at the cancellation PUSCH#3, PUCCH #1 & #2 are all not overlapping and therefore would not lead to cancelation.

So maybe better to reformulate the options (all of them) as: 
PUCCH #X/Y and PUSCH#A/B are all used to cancel considered when determining the LP channel cancellation
[Moderator] Just to clarify, the reformulation is fine, which was indeed the intention.

	HW/HiSi
	Option 2: We agree with the understanding given by the moderator 

· Only PUSCH#3 is used to cancel LP.
· Timeline relaxation for HARQ-ACK overriding and UCI multiplexing is necessary to ensure there is no timeline issue at the UE.
Option 3: We agree with the moderator about the behaviour of Option 3 (but as a side comment we would disagree that Option 3 does not imply a spec change)

· PUCCH #1/2/[4]/5/6 and PUSCH#3 are all used to cancel LP channel.
· Handling of PUCCH#4 for SR, especially if it is negative, may need further discussion.

Option 3b: We agree with the moderators understanding.

· PUCCH #1/2 and PUSCH#3 are used to cancel LP channel.
· Timeline relaxation for UCI multiplexing is necessary, but not for HARQ-ACK overriding.
The comment above from Nokia seems valid, but this is how we interpreted the cancelling behaviour in the options. If there is no overlap than there is no cancelling.     

	Vivo
	We agree with the understanding of Option 2/3/3b given by the moderator.

	Qualcomm
	Agree with the presented interpretations.

	OPPO
	Agree with moderator’s understanding.

	Intel
	Same view as Nokia. There’s no cancelation for many of the HP PUCCHs in this example. Otherwise, ok.
[Moderator] Yes this is the intention. If there is no overlapping, no cancellation occurs. Please also see response to Nokia’s comments above.

	Samsung
	Agree with moderator’s understanding.

	Apple
	Agree



It can be useful to provide a few examples to explain why the timeline relaxation for UCI multiplexing and/or HARQ-ACK overriding is necessary for Option 2 and 3b.
An example for HARQ-ACK overriding is provided in Figure 2. If overriding timeline is tighter than the cancellation timeline, the UE cannot wait for the deadline for HARQ-ACK overriding to decide whether to cancel LP or not, because it would be too late for cancellation if it needs to be done. To be more specific, at the latest time to determine whether HP PUCCH1 to cancel LP PUCCH, the UE does not know whether HP PUCCH1 is the final channel to be transmitted. If the UE waits until the overriding deadline and does not receive another DCI, it is too late for the UE to start the cancellation of LP PUCCH. If the UE does not wait and cancel LP right away, it may still receiver HP DCI2 which requires LP PUCCH to be transmitted. This is why for Option 2 timeline relaxation for HARQ-ACK overriding is necessary.
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Figure 2 Example 2: HP vs LP cancellation with HARQ-ACK overriding

For UCI multiplexing, the issue is similar. As shown in Figure 3, if the multiplexing timeline is tighter than the cancellation timeline, the UE would run into timeline issue for Option 2 and Option 3b.
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Figure 3 Example 3: HP vs LP cancellation with UCI multiplexing
The main difference between Option 2 and 3b is that in Option 3b, the HARQ-ACK overriding timeline is not relaxed, and the UE uses HARQ-ACK PUCCH scheduled by each DCI to cancel LP.


[CLOSED] Q3:
Companies please comment on which option(s) are acceptable and which option(s) are not acceptable, and the corresponding reasons. For proponents of Option 2, please also explain how negative SR (either with or without other overlapping channels) is expected to be handled.
It is well understood that companies have different preferences. It would be appreciated if companies can focus on identifying the possible compromised approach and the way forward.
	Company
	Comments

	Nokia/NSB
	Option 2 (first preference) or 3b (2nd preference, for the sake of progress). And if we cannot converge on one of these two options, then Option 3 should be kept (i.e. no change to R16 specifications).

If we recall correctly, Option 2 has been considered as one alternative to Option 3 (i.e. the agreed operation captured in current specs) to mainly reduce the UE complexity. 
On the other hand, Option 3b seems to be similar to Option 3 but with a timeline relaxation. So, this is now not really about ‘UE complexity’ anymore?
[Moderator] Option 3b does not mandate the UE to do intermediate UCI multiplexing, which is what a few UE vendors would like to avoid. Because the UCI multiplexing timeline is relaxed, the UE can make the cancellation decision based on the channel after the final UCI multiplexing.

	HW/HiSi
	Among the remaining candidates suggested by the moderator, Option 2 and 3b are acceptable and Option 3 is not.

Option 3 requires the UE to perform the multiplexing for each DCI which is up to UE implementation in Rel-15. Both Option 2 and 3b do not require this, which we prefer.


	vivo
	We can live with Option 3b for compromise. In our view, Option 2 does not relax the UE implementation complexity as discussed in RAN1#106-e meeting. UE still needs check intermediate channels as it does not know which HP DCI is the last one.
[Moderator] For Option 2, since the UCI multiplexing timeline is also relaxed, the UE can actually wait until the final multiplexing to decide whether to cancel a LP channel or not, because if there is any overlapping with LP channel, there is still sufficient time to cancel LP. Therefore, intermediate multiplexing is not mandated.

	Qualcomm
	Between these two options, Option 2 is simpler. Option 3b only solves the issue brought up by others under multiplexing. This would lead to two different behaviors for the UE. 

Regarding Option 2, we think it is important to ensure that the impact of the proposed timeline changes is negligible on the URLLC scheduling latency. This requires some further checking as there are many cases with different timing capabilities, SCSs, self-CC or xCC scheduling, etc. to consider.   

	ZTE
	Considering the controversial status, fallback to Option 3 may be a good choice if neither Option 2 nor 3b could achieve the consensus. 

	OPPO
	Option 2 is our first preference. We can live with option 3b for compromise.
For option 2, we think the multiplexing and prioritization behavior should be based on the actual SR status at the timeline check point.

	Intel
	We still do not see any critical issues with the current specs (which is same as Option 3 in our reading), and neither a significant difference to UE complexity between current specs/Option 3 and the Options 2/3b. Most of these “cancelations” are like those in the earlier example, i.e., there isn’t a cancelation in the first place. Also, vivo’s observation is accurate that UE implementation anyway needs to process each DCI arrived till a given point in time and consider them to determine the “final channels”.
[Moderator] It is not really true that a UE always needs to perform the entire UCI multiplexing procedure after receiving each DCI. E.g., if there is a DCI that comes very early, and another DCI comes later on, the UE may not need to perform UCI multiplexing based on the 1st DCI.
  
[Intel2] However, this does not change the UE’s dimensioning for being able to handle possible UCI multiplexing/overriding until the corresponding deadlines. 
Thus, our first preference is Option 3. 

	Samsung
	We are fine with either Option 2 or Option 3 (In our understanding, Option 3 is the current behavior).
To make gNB and UE have the same understanding, HP negative SR should also cancel the LP UL channels.
Option 3b is not acceptable for us. An intermediate UL channel may not satisfy the cancellation timeline requirement. If the last DCI is missing, it may lead to undefined UE behavior.
[Moderator] It is not clear why an intermediate UL channel may not satisfy the cancellation timeline requirement. It would be helpful if an example can be provided. If gNB transmits a DCI, without knowing whether there is anything to be scheduled in the future, the gNB has to make sure this DCI satisfies the cancellation timeline.

[Samsung2] Consider the case below, DCI#1 indicates HP HARQ-ACK#1 and DCI#2 indicates HP HARQ-ACK#2, PUCCH#3 is an intermediate HP PUCCH and it does not satisfy the cancelation timeline. If UE misses DCI#2, PUCCH#3 is the final PUCCH and the cancelation timeline is not satisfied. In order to avoid such case, all the intermediate HP PUCCH should satisfy the cancelation timeline.
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	Apple
	We are fine with either Option 2 (1st preference) or Option 3b (2nd preference). But we cannot accept Option 3 because we don’t think the UE should be mandated to perform all the intermediate multiplexing.



3.2	Second Round of Email Discussion
As a short summary of the first round of email discussion, the companies which can accept or cannot accept each option are listed here:
· Option 2
· Can accept: Nokia/NSB (1st preference), HW/HiSi, QC(?), OPPO (1st preference), Apple (1st preference), Samsung, CATT
· Cannot accept: [vivo?], Intel
· Option 3:
· Can accept: ZTE, Intel (1st preference), Samsung, [Nokia/NSB], QC, [vivo], CATT (1st preference)
· Cannot accept: HW/HiSi, [OPPO(?)], Apple
· Option 3b: 
· Can accept: Nokia/NSB (2nd preference), HW/HiSi, vivo, OPPO (2nd preference), Apple (2nd preference)
· Cannot accept: Samsung, Intel
There are still some questions regarding the benefit/feasibility of Option 2 and 3b. Please check the moderator’s comments above in response to individual company’s comments.

Based on the companies’ preferences, there is no perfect proposal at this point. I would suggest that vivo and Samsung check the moderator’s comments further and see if Option 2 or 3b could be acceptable.
At the same time, the moderator would like to check if it could be possible for us to converge on Option 2 because there is a good support (with quite a few companies indicating as the first preference), and the number of companies raising very strong concern is not as many as for Option 3.
[CLOSED] Proposal 1:
Adopt Option 2.

Companies please provide comments if you have strong concern on Option 2.
	Company
	Comments

	Qualcomm
	We removed the bracket for QC under Option 3.

As stated before, we are open to discuss Option 2 further (or eventually adopt it) only if the additional timeline extension is small. Please note that every symbol mattered in the overall discussions on the latency during the WI phase. On how to proceed on checking different scenarios and the timeline differences, we leave it to the moderator to decide. However, without a careful checking, we cannot accept to change the specification. 

	Nokia/NSB
	Support 

	CATT
	Our 1st preference is Option 3 as shown in contribution. However, considering the strong concern from UE implementation, we can accept Option 2 for the sake of progress.

	HW/HiSi
	For option 2, we think more clarifications are needed to ensure that all companies really have the same understanding, before we eventually could support it.

We understand Option 2 that the UE continues its normal “multiplexing” and “overriding” procedures, but according to relaxed (stretched) timelines. This would mean that we need to identify a value for extension of the overriding time-lime and a (maybe) different value for extension of the multiplexing time-line. The reference points for the multiplexing and for the overriding should still be the same as before.

I have illustrated what I mean in two examples for overriding/cancellation below. The same would also apply for multiplexing/cancellation.

Example: Let’s assume that the overriding timeline is extended by a fixed number of symbols N_ext. N_ext has to chosen in such way that “N_ext+N3 will never be smaller than the cancellation timeline.   That means that no overriding will happen later than N3+N_ext symbols before the start of the HP PUCCH. This behavior shall then be applied to the PUCCH overriding in general, thus both for case 1 and for case 2 below. Is the also the understanding from other companies? 
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	DOCOMO
	Our first preference is Option 3 but considering the situation, we can compromise to Option 2 for the sake of progress.

	
Ericsson2
	We are supportive of Option2.
We suggest below to consider the following update for more clarifications. The follow-up examples show our understanding on timeline by Option 2.

· Option 2: The UE does not use the outcome of intermediate multiplexing for HP channels to cancel LP channels.
· Any HP channel with a corresponding DCI that overrides or overlaps with a HP channel that overlaps with a LP channel shall meet the cancellation timeline, namely all HP DCIs must arrive Tproc,2+d1 before the earliest symbol of the LP channel that would be cancelled by the any of the HP channel.
· All HP PUCCH/PUSCH channels except the final HP PUCCH/PUSCH that gets transmitted by the UE are intermediate channel
[Moderator] the update seems reasonable.

Showing effect on timeline (Red arrow as new DCI comes):
Example 1:
==========================================================


[image: ][image: ]

Example 2:
==========================================================
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Example 3:
==========================================================
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 [HW/HiSi] Thanks a lot for the nice examples 1-3. We have two follow-up questions: 
1. For the provided examples, your understanding is that no new DCI can come after the time indicated by the red-arrow, right?
Ericsson: Yes. The red line is the new timeline that Option 2 adds. Please note that when multiplexing or overriding s applicable, the corresponding timelines should be met too..
2. You have nicely described your understanding when the HP the channel is starting later than the LP channel, but according to your description of Option 2 above, I am not so sure about your view about the UE behavior when the HP channel is starting earlier than the LP. We have described our understanding as Case 2 above. Do you agree with this understanding or do you have a different opinion? 
Ericsson: Thank you very much. I have added below Example 4 and 5 for cases that HP starts before LP. I also added Example 6 for the famous scenario under discussion to illustrate the effect of Option 2 in my understanding.



	Ericsson2
(Examples as mentioned in follow-up with HW/HiSi above)
	Example 4:
==========================================================
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Example 5:
==========================================================
[image: ]
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Example 6:
==========================================================
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	Hw/HiSi 2
	We would like to discussion further the relaxation of the overriding and multiplexing time-lines for Option 2, especially which references to use.

The description given by the FL (copied below for convenience) suggests in our understanding to relax the timeline, thus to stretch it between the same references (end of DCI and start of the HP channel). 

· Only PUSCH#3 is used to cancel LP.
· Timeline relaxation for HARQ-ACK overriding and UCI multiplexing is necessary to ensure there is no timeline issue at the UE.
That means that the UE would do its normal HP overriding and multiplexing (but according to a relaxed timeline) and the gNB would ensure that no more DCIs that could result into cancellation of the LP will come after that extended deadline has passed. Is this also the understanding from other companies?
[Moderator] I apologize if my wording in the explanation of Option 2 had caused such misunderstanding. The formal description of Option 2 is the accurate one, meaning that we are adding an additional timeline constraint for the described case. It is different from directly adding a fixed extra number of symbols to existing overriding/multiplexing timeline as shown in your figures above. When I used the wording “timeline relaxation”, I intended to say the additional timeline constraint effectively results in the timeline relaxation in some cases. I modified the wording above to be more accurate.

	Intel
	We still do not see a critical issue with current specs (option 3). As far as UE dimensioning is concerned, the UE should still be able to handle the multiplexing of the “intermediate channels” and corresponding timelines need to be guaranteed anyway. 
What Option 2 seems to bring is that it “pulls in” the deadline for all HP channels w.r.t. earliest cancelation point for any of the actually canceled LP channel, while Option 3 can still allow an HP DCI to come later, as long as any of the applicable multiplexing or overriding timelines are satisfied. Thus, Option 2 enables slightly friendlier UE implementation w/o a reduction in the requirements on the basic capability to perform overriding/multiplexing of each of these “intermediate channels” at the cost of latency performance for the HP scheduling. 
Thus, considering the motivation behind intra-UE prioritization in the first place (being to optimize for very low latency scheduling), it remains unclear if there is sufficient motivation to go with Options 2 (or 3b)  as an essential correction. 
[Moderator] First of all, it needs to be clarified that the additional timeline constraint is only applicable in the special cases where the HP channel(s) scheduled by earlier DCI(s) overlaps with LP channel, but a HP channel scheduled by later DCI overlaps with the earlier HP channels but does not overlap with LP channel. If the later HP channel also overlaps with LP, the cancellation timeline would need to be satisfied anyway, and there is no relaxation involved. Practically speaking, it is not clear whether it is a high probability event or not.
Secondly, at least Apple and Huawei/HiSi have very strong concern on enforcing the intermediate multiplexing at the UE. Not saying this is not feasible (as we all know, almost anything is possible, just with a cost), but it can result in significant change for some UE implementation. This is the real problem they are facing. Hope this can be taken into account.

	vivo
	We can live with Option 2 for the sake of progress.

	ZTE
	We still prefer option 3, as we hold the similar with Intel and Qualcomm. 

	LG
	Support. 

	
	



Looking at the examples provided by Huawei/HiSi and Ericsson, it seems that the description of Option 2 is not completely accurate regarding the reference point for the cancellation timeline. Using Ericsson’s update, it currently says “all HP DCIs must arrive Tproc,2+d1 before the earliest symbol of the LP channel that would be cancelled by any of the HP channel”. This means the reference point for the cancellation timeline is the first overlapping symbol between LP and HP. However, the cancellation timeline in TS 38.213 is defined as follows, where the reference point is the start of the HP channel.
“the UE expects that the transmission of the first PUCCH or the first PUSCH, respectively, would not start before
Tproc,2 after a last symbol of the corresponding PDCCH reception”
To be consistent with the current specification, it is proposed to update Option 2 to also use the start of HP channels as the reference point (based on Ericsson’s version):

[CLOSED] Updated Option 2 (v1)
· Option 2 (v1): The UE does not use the outcome of intermediate multiplexing for HP channels to cancel LP channels.
· Any HP channel with a corresponding DCI that overrides or overlaps with a HP channel that overlaps with a LP channel shall meet the cancellation timeline, namely all HP DCIs must arrive Tproc,2+d1 before the earliest symbol of the LP channel that would be cancelled by the any of the HP channels.
· All HP PUCCH/PUSCH channels except the final HP PUCCH/PUSCH that gets transmitted by the UE are intermediate channel

Companies please provide comments if there is strong concern on Option 2 (v1).
	Company
	Comments

	Samsung
	It seems the updated proposal further increases the relaxation, consider the example below, do we need to use the start of the HP as reference? To us, it seems not necessary.
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[Moderator] The example you have here is not really affected by the updated proposal. Following the current spec, the start of the HP is used as the reference for the cancellation timeline.
The updated option 2 (v1) just extends the same principle to the cases that we are interested in (e.g. a 2nd HP overlaps with a 1st HP but not the LP, and the 1st HP overlaps with LP). It would be weird that different principles are used in the two cases. This is why option 2 is updated for consistency. If the two are not consistent, it would require different handling at both the gNB and the UE.

	ZTE
	Although we prefer option 3, but if majority support updated option 2, we can live with it.
If option 2 is adopted, as a gNB vendor, the gNB behavior should be clarified. If the first symbol of the LP channel is earlier than the timeline of T2+d1, from gNB aspect, gNB will keep the reception of the symbols of LP channel until T2+d1, but for the symbols of LP channel after T2+d1, gNB may not guarantee the reception of these symbols. If our understanding is correct, can we put a note under the proposal:

Note: If the first symbol of the LP channel is earlier than the timeline of T2+d1, gNB should hold the reception of the symbols of LP channel until T2+d1, but for the symbols of LP channel after T2+d1, gNB may not guarantee the reception of these symbols.

[Moderator] Thanks for being flexible.
For the proposed note, I think I would agree with the note in general, but I am not sure if it is really related to which option we choose here. Even if we consider the simplest case where one LP overlaps with one HP, this could happen, isn’t it?
Also, how the gNB handles the reception is up to gNB implementation anyway, and I am not sure such a note would be necessary?

[ZTE]: Thanks for the response. If the first symbol of the LP channel is earlier than the timeline of T2+d1, gNB and UE should keep the same understanding, gNB should hold the reception of the symbols of LP channel until T2+d1, and UE should keep the transmission, right. 
If we usually describe from UE side, At least a note should be considered as “if the first symbol of the LP channel is earlier than the timeline of T2+d1, UE should keep the transmission until timeline of T2+d1”. Or consider it as a common sense. This is important for gNB to fit UE behavior.

	Nokia/NSB
	Similar view as Samsung.

The following updated formulation by Ericsson seems enough:
·   Option 2: The UE does not use the outcome of intermediate multiplexing for HP channels to cancel LP channels.
· Any HP channel with a corresponding DCI that overrides or overlaps with a HP channel that overlaps with a LP channel shall meet the cancellation timeline, namely all such HP DCIs must arrive Tproc,2+d1 before the earliest symbol of the LP channel that would be cancelled by the any of the HP channel.
· All HP PUCCH/PUSCH channels except the final HP PUCCH/PUSCH that gets transmitted by the UE are intermediate channel

[Moderator] As I tried to explain, the only reason to update the proposal is to align with the principle on how the cancellation timeline is defined in the spec today. Please see the response above to Samsung.

	HW/HiSi
	Thanks for the updated proposal which describes the intention clearly now. And also thanks to Ericsson for their nice examples. We support the updated Option 2 (v1) since we think it is an acceptable compromise between implementation complexity, predictability of the LP behavior and performance.

	Intel
	Regarding intermediate multiplexing, for each actual or potential channel involving multiplexing, UE is guaranteed minimum processing times, and the UE is also guaranteed with minimum cancellation times if such a transmission is overridden subsequently. Thus, with current specs, the UE is not expected to do something beyond basic capabilities of multiplexing and prioritization of Rel-16. 
We acknowledge that this differs from Rel-15, but this is a Rel-16 feature that aims to optimize for low latency scheduling. Thus, the reasoning from perspective of UE implementation preference (not an issue of feasibility or significant complexity) that sacrifices the primary objective of the feature does not seem reasonable. 

The other down-side of current specs compared to Option 2 is the apparent dropping of some LP channel(s) that “could be spared” – but this is not a down-side since it can be perfectly avoided by gNB implementation if gNB can send the HP DCI(s) early enough, e.g., to satisfy the timeline of Option 2. 

We are indeed re-discussing the points, but unfortunately, do not see “intermediate multiplexing” as a fundamental issue. For instance, in the below example from RAN1 #106-e, it has been claimed that UE can avoid multiplexing SR and HARQ-ACK in PUCCH1 if DCI2 comes early enough, but is there a real issue for the UE if it performs some of the multiplexing steps, that are subsequently abandoned as DCI2 is received? We do not think so. 
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Thus, we still do not see this as an essential correction to the specs. 
[Moderator] The whole discussion starts with different understanding among companies on the current specs and the working assumptions/agreements that we made earlier. As far as I see from the past discussions, some companies think the current specs mean Option 3 (I understand Intel belongs to this camp), but some companies do not agree due to some unclarity. This means that we as the group needs to reach consensus on which option to go for and update the specs accordingly. Without any correction to the specs, we would be stuck with UE behaviors not clearly defined. I think this is what we want to avoid, and we are trying to find a way forward.

	LG
	Given moderator’s comments, we are fine with the updated proposal. 

	DOCOMO
	Thanks to Ericsson for the nice examples and thank you for the moderator’s comments above. Although we prefer Option 3, we can live with the updated Option 2 for the sake of progress.

	Nokia/NSB 2
	Support (minor editorial suggestions below, as a DCI itself does not have a priority associated)

Given the explanation provided by the moderator, we are fine with the proposed (updated) Option 2 (v1). We just suggest the following editorial update in blue to further clarify the timeline condition:

· Option 2 (v1): The UE does not use the outcome of intermediate multiplexing for HP channels to cancel LP channels.
· Any HP channel with a corresponding DCI that overrides or overlaps with a HP channel that overlaps with a LP channel shall meet the cancellation timeline, namely all HP DCIs corresponding to these HP channels must arrive Tproc,2+d1 before the earliest symbol of the LP channel that would be cancelled by the any of these HP channels.
· All HP PUCCH/PUSCH channels except the final HP PUCCH/PUSCH that gets transmitted by the UE are intermediate channel
 

	QC
	Thank you for the discussions and thanks Sigen for the updated proposal. 

Although we are fine with the general direction of Option 2 below, we do have some concerns about the additional latency that it could impose on the URLLC scheduling. We think this issue can be resolved if we adopt a slightly different variant of Option 2. 

To clarify, let us consider a case where a LP channel is overlapping with the first HP channel. The second HP channel, scheduled later, is overlapping with the first HP channel but not with the LP channel. This is illustrated in the figure below. Let us also assume that the prioritization deadline is before the multiplexing deadline for this example. 
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Based on Option 2, the HP PUSCH should be scheduled before the prioritization deadline even though it is not overlapping with the LP channel (As a side note, if the HP PUSCH is overlapping with the LP channel, there is no “additional” latency since its grant should satisfy the cancellation timeline.) To address this issue, Option 2 can be modified as follows: Once the UE reaches the prioritization deadline, it makes a determination about the LP channel cancellation based on the received HP grants up to that point of time. In the example above, if no other grant except for the HP PUCCH is received by the prioritization deadline, the UE cancels the LP channel. But, instead of defining an error case for the HP grants that are received after the prioritization deadline, we can allow them to follow their own timeline. Again in the example above, the grant for the HP PUSCH can arrive after the prioritization timeline and is considered as a valid grant as long as it respects the HP multiplexing timeline. Even if the grant for the HP PUCCH is missed, there is no ambiguity in terms of the timelines. As before, once the UE decides to cancel a LP channel, that decision cannot be reverted. 

To summarize, the scheduling of any HP channel that is overlapping with the LP channel should still respect the prioritization deadline, but if there is any HP channel that does not overlap with the LP channel, even if it overlaps with some other HP channels that themselves overlap with the LP channel, it need not be scheduled by considering the prioritization timeline. 

I appreciate it if the group can review this variant of Option 2 and let us know if there is any comment/question or if there are other aspects that should be considered

	Intel2
	Thanks for continued discussions.
Sigen said: “The whole discussion starts with different understanding among companies on the current specs and the working assumptions/agreements that we made earlier. As far as I see from the past discussions, some companies think the current specs mean Option 3 (I understand Intel belongs to this camp), but some companies do not agree due to some unclarity. This means that we as the group needs to reach consensus on which option to go for and update the specs accordingly. Without any correction to the specs, we would be stuck with UE behaviors not clearly defined. I think this is what we want to avoid, and we are trying to find a way forward.”

We are not quite sure of the logic in the highlighted part – many a times, there can be differences in understanding between companies, and we discuss and reach a common understanding. That does not mean specs need to be updated. For the case at hand, yes, our understanding has been that current specs is aligned with Option 3 and there is nothing wrong with the current specs. Option 2 is suggesting an alternative proposal – that aims for a different tradeoff between latency and UE implementation preference. Option 2  (or other options) is/are not really clarifying or fixing anything in current specs since current specs is not broken in the first place. We have discussed these options and interpretations over more than four meetings now, and we have not identified anything broken in the current specs – UE behavior is rather clear from current specs as can be seen from companies common understanding in relating current specs to Option 3 (which is a complete solution).

To the proposal from QC, we fully agree with the observation on latency impact. Also, our understanding of the change suggested by QC (“To summarize, the scheduling of any HP channel that is overlapping with the LP channel should still respect the prioritization deadline, but if there is any HP channel that does not overlap with the LP channel, even if it overlaps with some other HP channels that themselves overlap with the LP channel, it need not be scheduled by considering the prioritization timeline”) is what is already the behavior per current specs, which Sigen seems to agree with as well (at least in part 😊). 


	OPPO
	Thanks moderator for the modified proposal and thanks for all the continuous nice discussions.
We support the updated option 2. Regarding to QC’s proposal, we have one clarification question: does the proposal require UE to perform physical layer multiplexing (if there are overlapping HP channels) at the time point of both “prioritization deadline” and “multiplexing deadline” in the example? If the above understanding is correct, then we prefer the updated option 2 from moderator, thanks.

	Intel
	@Oppo – thanks for merging the comments here!

To the question from Oppo, we do not think so. In the example from QC, the “prioritization deadline” is for cancellation of the LP channel, and while the “multiplexing deadline” is for the multiplexing of the HP channels. Thus, the UE only needs to multiplex once.




3.3	Third Round of Email Discussion
To summarize the status so far, for updated Option 2 (v1),
	Support or can accept
	ZTE, HW/HiSi, LG, DOCOMO, Nokia/NSB, OPPO, CATT(?), Ericsson, vivo(?)

	Cannot accept
	Intel, Qualcomm


Question marks are added for the companies who can accept the original Option 2 (to be confirmed).

Nokia/NSB has the following suggestion on the wording:
· Option 2 (v2): The UE does not use the outcome of intermediate multiplexing for HP channels to cancel LP channels.
· Any HP channel with a corresponding DCI that overrides or overlaps with a HP channel that overlaps with a LP channel shall meet the cancellation timeline, namely all HP DCIs corresponding to these HP channels must arrive Tproc,2+d1 before the earliest symbol of the LP channel that would be cancelled by the any of these HP channels.
· All HP PUCCH/PUSCH channels except the final HP PUCCH/PUSCH that gets transmitted by the UE are intermediate channel


In addition, QC proposed another variant. It is formulated as follows based on my understanding (companies please check). The main benefit of Option 5 compared to Option 2 is that it does not have any impact on the scheduling latency for HP transmissions because there is no additional timeline restriction introduced.
· Option 5: 
· At the cancellation deadline, the UE checks the overlapping between the LP channel and the HP channel (after multiplexing) based on the received HP grants up to that point of time.
· The HP channel processing and the timeline conditions are not changed compared to the current Rel-16 specs.

To explain the difference between Option 2 (v1) and Option 5, let us look at the two cases in Figure 4 and 5.
· Case 1: allowed by both Option 2 and Option 5, with the same outcome, i.e., LP PUCCH and HP PUSCH are both transmitted.
· Case 2:
· An error case for Option 2
· Allowed by Option 5. LP PUCCH is cancelled and HP PUSCH is transmitted.
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Figure 4 Case 1
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Figure 5 Case 2

Given that we are still not converging yet, the moderator would like to also collect views on Option 5. Please indicate whether this can be acceptable to you, instead of whether this is your preferred solution. Hopefully Option 5 can at least be acceptable to companies who have concerns on Option 2 regarding the scheduling latency impact.

[CLOSED] Q4:
Companies please provide comments on Option 5 regarding (1) whether/how the description should be modified/improved; (2) if there is strong concern on Option 5.
	Company
	Comments

	Qualcomm
	We support Option 5 over Option 2 since Option 2 could lead to large scheduling latency for URLLC in some cases. 

Regarding Option 5, we think that the description should include the following points: 
· Any HP channel that overlaps with a LP channel should satisfy the cancellation timeline. 
· Once the LP channel is determined to be cancelled, i.e., at the cancellation time at the latest, the UE is not expected to revert the decision due to the reception of the other HP DCIs later. 
We mentioned “at the latest” above for the following reason: Option 5 is in fact similar to the currently specified UE behavior if “before or after” can be interpreted as “the determination of the LP channel cancellation is done by the UE by the cancellation time at the latest”. In other words, the UE can decide to cancel the LP channel at point of time before reaching the cancellation deadline. 

Another way to implement Option 5 is to require the UE to wait until the cancellation time and determines the overlap between the LP channel and the potentially final HP channel up to that point of time. 

Both approaches are fine and can address the additional URLLC scheduling latency; however, in our view, the first approach described above is preferable. 

Finally, since “after multiplexing” is highlighted in the proposal, we would like to emphasize that the UE is not required to perform the actual multiplexing procedure by the cancellation deadline, i.e., the UE does not need to go over the required steps to determine the multiplexed payload. It only needs to know which channel should carry the HP payload.    

	HW/HiSi
	We prefer Option 2 over Option 5.

If we reflect why the whole discussion had started many meetings ago, it is mainly due to different understandings how to perform the HP UCI multiplexing among multiple HP channels. During that discussion it became clear that there are different understandings (and implementations?) when to do multiplexing. Some UEs might generate intermediate multiplexed channels whereas some others might not. That would lead to that in some realizations, an intermediate HP channel might overlap with the LP channel and in some other implementations, the intermediate HP channel would not be generated. That would have resulted in an unpredictable outcome when the LP channel is cancelled or transmitted. Such unpredictable outcome was not desired by some companies, and that is one of the main reasons why for example Option 4 was eliminated from the continued discussion,

For the new Option 5, based on our understanding, isn’t it so that the underlying problem still is the same that started the whole discussion? Since the HP channel at the cancellation deadline might be an intermediate HP channel as a result from mux, e.g. SR and HARQ-ACK, depending on implementation, a UE might or might not generate this channel, which will result into different outcomes for the LP transmission. This is avoided by Option 2, if there is an overlap at the cancellation deadline, then this is the final HP channel. 

To  summarize, it is our understanding that:
· In Option 5, if the ambiguity of the LP transmission shall be resolved, then a spec update is needed to capture that the UE has to perform intermediate multiplexing. This will have a huge impact on the spec effort, since we have never captured intermediate UE behavior before. We think this is not justified at this late stage of Rel-16. 
· From UE implementation complexity, the UE has to be perform two multiplexing’s compared to Option 2 where only one multiplexing is needed.
· If intermediate multiplexing is not captured in the spec, then option 5 has an unpredictable outcome of LP channel transmission, since the generation of intermediate HP channels is up to UE implementation. Without that spec update, we don’t think Option 5 solves the problem that started this whole discussion. Is this a correct understanding?  Option 2, on the other hand resolves the ambiguity of LP transmission and is also simpler for implementation.
Therefore, from spec and the UE implementation impact, we think option 2 is better and still preferred by us.

@Oppo: thanks for providing the nice example in your email to illustrate the situation for Option 5. It is not captured in the FL summary yet, so I copied it here for completeness. It also illustrates what we have written above.
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	ZTE
	I slightly feel that option 5 doesn’t address the intention to avoid LP channels cancellation as the figure 5 case 2 shows. So if majority companies insist changing something, it seems option 2 is better.
In addition, I recopy my comment to remind companies to check whether the below sentence is the common sense if option 2 is adopted:
“If the first symbol of the LP channel is earlier than the timeline of T2+d1, UE should keep the transmission of LP channel until timeline of T2+d1”.

	Samsung
	We have a clarification question on Option 5, for case 2, LP PUCCH will be cancelled starting from the overlapping symbol with HP PUCCH, is it the correct understanding?

Further, if there are multiple HP channels including intermediate channels, does UE need to check the cancellation for each channel? 


	Nokia/NSB
	So just to double check, based on the moderator’s interpretation and QC’s additional input, Option 5 is as follows?  

· Option 5: 
· At the cancellation deadline, the UE checks the overlapping between the LP channel and the HP channel (after multiplexing) based on the received HP grants up to that point of time.
· Once the LP channel is determined to be cancelled, i.e., at the cancellation time at the latest, the UE is not expected to revert the decision due to the reception of the other HP DCIs later. 
· The HP channel processing and the timeline conditions are not changed compared to the current Rel-16 specs.
· Any HP channel that overlaps with a LP channel should satisfy the cancellation timeline. 

QC indicated the following: << Option 5 is in fact similar to the currently specified UE behavior if “before or after” can be interpreted as “the determination of the LP channel cancellation is done by the UE by the cancellation time at the latest”. In other words, the UE can decide to cancel the LP channel at point of time before reaching the cancellation deadline. 
Another way to implement Option 5 is to require the UE to wait until the cancellation time and determines the overlap between the LP channel and the potentially final HP channel up to that point of time. >>

On the above two implementations, we think that the second one (i.e. “require the UE to wait until the cancellation time and determines the overlap between the LP channel and the potentially final HP channel up to that point of time”) is our preference, as otherwise Option 5 becomes quite similar to Option 3 (i.e. the benefits of Option 2 would be lost as such) 

In general, it seems to us that Option 5 is something in between Option 2 and Option 3. Since we are fine with these Options, we could also be fine with Option 5 with the 2nd QC interpretation. 


	
Ericsson

	We support Option 2 (v29 and we are fine with Nokia’s modification.

On option 5, we share same observations as Huawei that nicely explained. Since the ambiguity is the most important issue we are not sure if Option 5 avoids that. If that is the case for sure, as NW vendor we would be fine with Option 5. But we need confirmation on that.
It seems the motivation for Option 5 is URLLC performance. If we understood correctly, the argument is that it enables gNB to send DCI if needed, there is a gap between prioritization and multiplexing deadline. The gain is the gap between these two deadlines. First, it would be good to check if our understanding correct. 
Assuming that is correct, the gap would be in order of some symbols in case LP and HP are on carriers with different cap. Basically, LP on CC with cap#1 and HP on CC on cap#2.

So, from our point of view, the URLLC improvement is few symbols with different capability on different carriers. If we have to assess what is most important for us, we would be of course fine with this relaxation, but we have to be sure there will be no ambiguity issue. As Thorsten nicely explained, considering different UE implementation, we don’t have that confidence. 

In summary, Option 5 would be fine with us if we could be sure irrespective of different UE implementation, there is no ambiguity. Otherwise, we support Option 2.
 

	Intel
	We can accept Option 5, which is anyway our interpretation of a reasonable UE behavior for current specs, but we are open to clarifying things as Option 5 if that’d help. The main reason, as also acknowledged by the FL, is that Option 5 does not suffer from the hit to latency performance associated with Option 2. 

If UE performs prioritization/cancellation of an LP channel only at the latest cancellation point, 
· it would need to determine the “target” HP channel that results from the overlap resolution between overlapping HP channels (if any, based on overriding or multiplexing) for which UE has received indication (is aware of) at that point. 
· However, as explained by Qualcomm, this only means determining the resultant channel (based on multiplexing or overriding) and not actual multiplexing operation. This guarantees that there is no ambiguity in terms of which LP channels may be cancelled and from which latest symbol such cancellation may occur.

Thus, there is no case of “Since the HP channel at the cancellation deadline might be an intermediate HP channel as a result from mux, e.g. SR and HARQ-ACK, depending on implementation, a UE might or might not generate this channel, which will result into different outcomes for the LP transmission”, mentioned by Huawei. At a given point in time, a UE would need to know the “final HP channel” (again the “target” not necessarily perform multiplexing) based on the HP channels it knows. There is no room for variability depending on UE implementation here since, at a given time, UE does not know if this is an “intermediate” resolution of the overlapping HP channels (if one exists). 

As also explained by Qualcomm, this is consistent with current specs – at least does not contradict, and we are open to clarifying this point following Option 5 so that we can avoid a UE prematurely cancelling an LP transmission that can be seen as being allowed by current specs. We do not think it’s a fundamental issue since such ambiguities are always possible in case of missed DCIs but acknowledge that it would be desirable to have consistent UE behavior. Hence, can accept Option 5 as compromise. 

 @Samsung: The cancellation action time remains the same as in the current spec., i.e., the UE should cancel the LP channel starting from the first symbol of the HP channel at the latest.

	Qualcomm
	The main reason for modifying Option 2 to what it is now Option 5 is that in some cases, the scheduling latency of URLLC is unnecessarily increased. One such example is shown below:
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Even though the HP PUSCH is not overlapping with the LP channel, its grant should still satisfy the cancellation timeline. As an example, in case a UE is configured with 2 UL CCs, one with cap#2 and SCS of 30KHz to carry the HP channels and the other with cap#1 and SCS of 15KHz to carry the LP channels, the gap between the cancellation time and the multiplexing time is about 14symbols based on SCS of 30KHz. In our view, such an additional latency is not acceptable and defeats the purpose of performing intra-UE multiplexing in some scenarios. 

On the question about ambiguity, we would like to mention that in our view, this is not a main issue. There are many other reasons that could lead to ambiguity between the UE and the gNB with regards to the LP channel cancellation such as missing a DCI. However, if this is the only aspect that is stopping the group from making progress, we are fine to remove the “at the latest” from Option 5 and require the UE to only perform the cancellation when the cancellation deadline is reached based on the grants received up to that time. With that change, there is no ambiguity between the UE and the gNB. 

@Samsung: The cancellation action time remains the same as in the current specification, i.e., the UE should cancel the LP channel starting from the first symbol of the HP channel at the latest. We are not proposing to change this behavior. Also, to your second question, if there are multiple HP channels, the UE does not need to check the overlap for each of them individually. At the cancellation deadline, the UE only needs to check which HP channel should be used and whether it overlaps with the LP channel or not. If it does, it launches the cancellation procedures. It should also be noted that with both Option 2 and Option 5, the UE still needs to read each received DCI to determine the cancellation deadline (similar to how the UE determines the multiplexing deadline from Rel15) since the deadline itself is not fixed and can move depending on the first symbol of the overlapping channels. 

@Nokia: Thanks. As responded above, we are also fine with adopting the second interpretation of Option 5. 

@Ericsson: If the behavior is defined such that the UE has to wait until the cancellation time and then determines the overlap based on the received HP DCIs up to that point of time, there will be no ambiguity between the UE and the gNB. On your other question, yes, the additional latency is equal to the gap between the cancellation deadline and the multiplexing deadline, which can be quite large as is the case in the example provided above.  

	Qualcomm
	Option 5 can be formulated as follows:

Option 5: The UE makes a determination about canceling the LP channel at the cancellation deadline. This determination is based on the multiplexing/overriding of the HP channels that are determined up to the cancellation deadline. 
· Multiplexing/overriding of the HP channels are performed based on their associated timelines defined in R15. 
· Each and every dynamically scheduled HP channel as well as the HP channels that are the result of the HP channel multiplexing/overriding and are overlapping with a LP channel should satisfy the cancellation timeline, i.e., the gap between the ending symbol of the HP DCI to the starting symbol of that HP channel should be at least Tproc,2+d1.  
· The UE cancels the LP channel starting from the first symbol of the HP channel at the latest, i.e., the current specification wording is kept. 
· Once a LP channel is determined to be cancelled at the cancellation deadline, a UE is not expected to revert its decision.  

	Ericsson
	Thank you very much QC to provide a very clear description of Option 5.
From our point of view, is does not leave ambiguity. The critical sentence is “The UE makes a determination about canceling the LP channel at the cancellation deadline.”.
Also has the advantage of scheduling in the gap between mux and cancellation timeline.
So, as a NW it is very fine with us. Thanks a lot for all the efforts.

In summary, we are supportive of Option 5. It has some additional benefit for NW vendor. 
We are also fine with Option 2 since it removed ambiguity of the current procedure in the spec.


	Vivo
	Thanks for the formulation from QC which make Option 5 clearer and easier for understanding. We are fine with both option 5 and Option 2 and slightly prefer option 5 because Option 5 has the less restriction on NW scheduling.


	OPPO
	@HW/HiSi thanks for merging our comments!
Thanks for all the efforts and further clarifications. We do have concerns on UE implementation complexity that one more time “overlapping resolution” is needed for option 5 compared with option 2, so we prefer option 2 over option 5. On the other hand, we do understand this tough issue has been discussed for quite a well, we can compromise to option 5 for sake of progress. Thanks!

	ZTE
	Thanks for QC explanation on option5, I think option5 keep a good balance between the option2 and option3 and friendly to NW vendors. So I support option5 as my first preference. 



Based on the discussions, Option 5 has been further updated to the following:

Option 5 (v1): The UE makes a determination about canceling the LP channel at the cancellation deadline. This determination is based on the multiplexing/overriding of the HP channels that are determined up to the cancellation deadline. 
· Multiplexing/overriding of the HP channels are performed based on their associated timelines defined in R15. 
· Each and every dynamically scheduled HP channel as well as the HP channels that are the result of the HP channel multiplexing/overriding and are overlapping with a LP channel should satisfy the cancellation timeline, i.e., the gap between the ending symbol of the HP DCI to the starting symbol of that HP channel should be at least Tproc,2+d1.  
· The UE cancels the LP channel starting from the first symbol that overlaps with the HP channel at the latest, i.e., the current specification wording is kept. 
· Once a LP channel is determined to be cancelled at the cancellation deadline, a UE is not expected to revert its decision.
With the updated option 5, there should be no ambiguity on UE behavior in terms of which HP channels are used to cancel LP channel.
Q5:
Please indicate if you support or can accept Option 5 (v1).

	Support or can accept
	QC, Intel, ZTE, Ericsson, Apple, DOCOMO, OPPO (can accept, Nokia/NSB

	Cannot accept
	[HwHiSi – we may be able to compromise on Option 5 if we are the only company that has concerns on the implementation complexity.  But we want that option 5 does not leave us with any ambiguity between gNB and UE, therefore we would like to we have the answers on the questions we raised below.
HWHiSi2, one way forward if the discussion cancellation deadline is too close now and we cannot resolve these question in a hurry, is that we come back next meeting and focus only on Option 5 and Option 2 ] 

Samsung – we are not clear about “cancellation deadline”, it seems to be UE implementation which is not acceptable for us. Fine with continue to discuss in the next meeting.




Please provide detailed comments on Option 5 (v1).

	Company
	Comments

	HW/HiSi
	We would like to have a clarification how the following situations would be handled with Option 5, especially for Question 2 below, I think there could still be an ambiguity and it would be great to hear more views:

Question 1: How is the the following situation handled? The HP PUCCH resource that is the result of multiplexing HARQ-ACK and SR starts earlier than the scheduled PUCCH. This is shown in the example below.
· Is it common understanding that Option 5 would also deem the below situation as an error case? 
· In Option 2 that was spelled out clearly (the earliest among the channels), and I suppose that is also the intention with the second bullet in Option 5. Is this correctly understood by me? 

Is it clear that in Option 5, the situation below is an error case and should be prevented by gNB scheduling?
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Question 2: What is the UE behavior in the following situation:
· At the cancellation deadline the UE evaluates if there is an overlap with LP, it will generate HP PUCCH 2 that resolves the overlap between HP SR and the LP channel
· Since the overlap is now resolved, the UE takes the decision to not cancel the LP channel
· After the cancellation deadline, but before the multiplexing deadline, HP DCI2 is received. It performs HP PUCCH 3 overriding of HP PUCCH1. Now there is no overlap anymore between HP SR and the HP PUCCH 3.
· However, the HP SR does overlap with the LP channel. In this situation what is the UE behavior?
· In Option 2, the HP DCI 2 has to come before the red error which leaves us without any ambiguity about the HP SR transmission. In Option 5 it seems to me that there is a conflict at the UE between the HP SR and the LP channel.
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	Nokia/NSB
	My 2 cents on the HW/HiSi questions: 
Question 1: For us this seems to be an error case as there seems to be not enough time for cancellation (HP PUCCH2 cancelling LP). gNB needs to make sure that timeline is satisfied.
[Hw/HiSi]: This is also our understanding.
Question 2: There is no cancellation timeline for HP SR as such. To our understanding as defined in Rel-16, in case of HP configured channels/transmissions, the cancellation is left up to UE implementation (this might require more than one hypothesis at the gNB, but anyhow nothing could be really done here)
[Hw/HiSi]: This would mean that we leave the handling of SR up to UE implementation. In this situation the UE may or may send the SR. This would be fine for us but we are not sure if this would be ok for the group. What we want to ensure, regardless with option we will adopt, is that there won’t be any room for misinterpretation, and both gNB, UE and the delegates have the same understanding what is going to happen  

	Ericsson
	Please find below the gNb  and UE behavior for examples of HW/HiSi in Q1 (Scenario 1) and Q2(Scenario 2) in our understanding. There is no difference for these two scenarios between Option 2 or Option 5. I added another scenario (Scenario 3) that one sees difference between Option 2 and Option 5. 
Scenario 1 (as in Q1 from HW/HiSi):
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Scenario 2 (as in Q2 from HW/HiSi):
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Scenario 3 (difference btw Option 2 and Option 5):
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	Intel
	@Samsung
Cancellation deadline
· It is the latest time by when the UE needs to perform prioritization (i.e., start cancellation of LP transmission) due to overlap with an HP channel. 
· If there are multiple overlapping HP channels, this HP channel is the “final HP channel” resulting from overlap resolution between the  HP channels identified until then. 
 
In fact, the above interpretation of “Cancellation deadline” applies equally to Option 2 or any to any UE implementing intra-UE. As Sorour mentioned, it follows from cancellation timeline requirements. It would be good if Sa could explain which part is unclear in the above.
 
@Junfeng (ZTE): I just also noticed an earlier email from Junfeng asking why it should be the “final HP channel”. I’d like to take the opportunity to respond to that here (not sure if it has been addressed already – I am still catching up on the emails that came in over past few hours).
At the cancellation deadline (or at any given time), once UE detects overlapping channels, it figures out the final HP channel (final channel up to that point in time) resulting from the resolution of the overlap between the HP channels. Thus, this is the channel that matters w.r.t. cancellation time. Note that the “final HP channel” can start before/at/after the first symbol of the “first HP channel”.

	QC
	@Thorsten (HW/HiSi): What I was trying to explain was that the gNB has the exact mirror image of the overlapping channels at the UE. It knows where the cancellation deadline would be after sending each grant, it knows where the SR resources are, how the channels get multiplexed in case a UE decides to send SR or in the absence of it, and also it knows whether sending each new grant would lead to a situation where the cancellation timeline is respected or not. Based on this information, the gNB can decide whether to send a grant or not (e.g., by taking the worst-case timeline that can be determined if the UE sends/des not send SR.) Of course, if the UE finds itself in a situation where the timeline is not satisfied, that event is an error.
@Sa (Samsung): The cancellation deadline is explained in this bullet:
· Each and every dynamically scheduled HP channel as well as the HP channels that are the result of the HP channel multiplexing/overriding and are overlapping with a LP channel should satisfy the cancellation timeline, i.e., the gap between the ending symbol of the HP DCI to the starting symbol of that HP channel should be at least Tproc,2+d1. 
After receiving each new DCI, the UE needs to see what the reference time is, i.e., which channel starts earlier (similar to S0 of multiplexing time) and draw the deadlines for itself. If there are channels that will eventually be multiplexed and can move, its gNB’s responsibility to ensure the deadline for them too.
@Sigen: In your text below, (i.e., start cancellation of LP transmission) is not accurate I think. A UE may not start the cancellation from that point of time. Cancellation deadline is a point of time after which the UE does not take the new grants into account in determining whether there is HP-LP overlap or not. Having said that, we would prefer to not add more to the proposed WA at the last moment. The WA can be modified if more clarification is needed in the next meeting.

	Ericsson
	Sa: I hope the figures clearly explain that the cancellation deadline is clear. Please note that when a configured HP cancels a LP channel, there is no cancellation deadline. It is up to UE implementation when to cancel. From gNB point of view, the gNB has to do blind detection.
The cancellation deadlines come into play when we have HP channel with DCI. Also, if at the process of multiplexing of HP channels a HP Sr is involved, there will be cancellation deadline using the HP channel outcome of multiplexing. I have tried to clarify all these cases in the figure and show clear what happens when a new DCI comes (what UE is expected to do, and gNB).
 
For the Working assumption, we are fine. We believe there is misunderstanding on the behavior but it is good to give companies time to check.
The second main bullet needs to be reformulated since although the intention is clear, it is not properly formulated. So we suggest to make following changes:
 
Proposed working assumption (updated):
· Adopt Option 5: The UE makes a determination about canceling the LP channel at the cancellation deadline. This determination is based on the multiplexing/overriding of the HP channels that are determined up to the cancellation deadline.
· Multiplexing/overriding of the HP channels are performed based on their associated timelines defined in R15.
· Each and every dynamically scheduled HP channel as well as the HP channels that are the result of the HP channel multiplexing/overriding and are overlapping with a LP channel should satisfy the cancellation timeline, i.e., the gap between the ending symbol of the HP DCI to the starting symbol of that HP channel should be at least Tproc,2+d1. 
· The UE cancels the LP channel starting from the first symbol that overlaps with the HP channel at the latest, i.e., the current specification wording is kept.
· Once a LP channel is determined to be cancelled at the cancellation deadline, a UE is not expected to revert its decision.
· With Option 5,When a LP channel overlaps with a HP SR PUCCH, it is assumed that for a case where LP channel does not overlap with HP channel with a corresponding DCI at that is received after the cancellation deadline, but at  and before the multiplexing deadline if applicable, a HP SR PUCCH is to be transmitted and it overlaps with LP channel, it is up to UE implementation whether SR is transmitted  and LP is cancelled or SR is not transmitted and LP is transmitted not.
· The working assumption can be revisited if this is not the common understanding and a better solution cannot be found for such a case.

	Intel
	Thanks for the further updates and careful check from Kianoush. On the “start cancellation of LP transmission”, you are right – UE may not actually need to perform cancellation, but it is the time when the UE “signs off” on the prioritization decision involving the LP channel. So, it should say “e.g.” instead of “i.e.” for the text in parentheses:
 
Cancellation deadline
· It is the latest time by when the UE needs to perform prioritization (i.e., e.g., start cancellation of LP transmission) due to overlap with an HP channel. 
· It is Tproc,2+d1 before the start of the HP channel.
· If there are multiple overlapping HP channels, this the HP channel is the “final HP channel” resulting from overlap resolution between the  HP channels identified until then. 
 
@Sa (Samsung): As you can see from the above, actually, Kianoush commented about the text in parentheses, not the bullet added by Sigen.
To your comment: “I gave the example earlier today, and asked whether T1 is the deadline. According to the definition by Sigen, the LP PUCCH should be canceled from the starting of HP PUCCH#1 because  UE cannot decode DCI#1 at the deadline T1. It seems we don't align our understanding on the deadline, further discussion is necessary”,  it seems we have then very different understandings on basic cancellation operation and timelines.

	Moderator
	@Samsung, 
The cancellation deadline is when the UE checks all the DCIs before this time point and make decision on whether to cancel LP based on the received DCIs.
This cancellation deadline comes from the cancellation timeline requirements. In short, it is Tproc,2+d1 before the start of the HP channel.

From UE implementation perspective, for both Option 2 and Option 5, the UE needs to follow the same procedure to determine this cancellation deadline and make cancellation decision. No difference between the two on this aspect.
There is maybe a subtle difference between how Option 2 and Option 5 may be captured in the specs. For Option 2, there is no need to explicitly define cancellation deadline. For option 5, there may be a need to explicitly define the cancellation deadline, but this can be discussed further if we can agree on Option 5 first.

	Samsung
	@Moderator,
Based on your definition, I would like to use my old example to clarify a bit more. T1 is the deadline, hopefully, I understand you correctly.
 
Whether LP PUCCH is canceled from the starting of HP PUCCH#1 depends on at what time DCI#1 is decoded. If the DCI#1 is decoded before T1, LP PUCCH will be canceled from the starting of HP PUCCH#2, otherwise, LP PUCCH will be canceled from the starting of HP PUCCH#1.
 
The question is how can gNB know whether DCI#1 is decoded by UE before T1？Note the DCI decoding time is not specified. If gNB doesn't know the DCI decoding time, gNB cannot know at what time LP PUCCH is canceled. How can this definition ensure gNB and UE have the same understanding?

Could you please clarify a bit more?
[image: ]
[Moderator] DCI decoding time is internal to the UE and it is unknown to the gNB (and the gNB does not care). The cancellation timeline/deadline is about when the DCI is transmitted/received (known to both gNB and UE), NOT about when the DCI is decoded.
In your example, both gNB and UE use all the DCIs received (not decoded) before the cancellation deadline (commonly known to the gNB and UE) to determine the HP channel that is used to cancel LP. The cancellation timeline itself already makes sure that the UE has sufficient time to decode the DCI and perform cancellation of LP if necessary.

	Ericsson
	To Sa’s question, here it is my explanation for Option 3 (current spec), Option 2 and Option 5:
 
Meaning of cancellation deadline:
· Meaning of cancellation deadline (T1):
· If gNB plans to schedule a HP PUCCH for HARQ-ACK by DCI as PUCCH#1 that overlaps with a LP channel, the NW should send the corresponding DCI, that is DCI#0, not later than T1.
· In this case, NW expects the UE to send HP PUCCH#1 without collision by LP. That is from NW point of view, the UE is expected to send PUCCH1 clean and cancel LP symbols overlapping with PUCCH1. The rest of LP channel NW doesn’t care, or there is nothing specified for UE to do. Then up to UE what to do).  
· When the UE does that, is up to UE as long as it meets the expectation of the NW if NW is respect the timeline requirement.
 
The situation becomes complicates when multiple HP DCI arrive, some of the cancelling LP, some not while overriding, etc.
Imagine there is another line T2 that is Tproc2+d1 from the beginning of PUCCH#2.
We have again, meaning of T1 as before. And meaning of T2, following same principle:
Current spec (Option 3):
· Meaning of cancellation deadline (T1):
· If gNB plans to schedule a HP PUCCH for HARQ-ACK by DCI as PUCCH#1 that overlaps with a LP channel, the NW should send the corresponding DCI, that is DCI#0, not later than T1.
· In this case, NW expects the UE to send HP PUCCH#1 without collision by LP. That is from NW point of view, the UE is expected to send PUCCH1 clean and cancel LP symbols overlapping with PUCCH1. The rest of LP channel NW doesn’t care, or there is nothing specified for UE to do. Then up to UE what to do).  
· When the UE does that, is up to UE as long as it meets the expectation of the NW if NW is respect the timeline requirement.
· Meaning of cancellation deadline (T2):
· If gNB plans to schedule a HP PUCCH for HARQ-ACK by DCI as PUCCH#2 that overlaps with a LP channel, the NW should send the corresponding DCI, that is DCI#1, not later than T2.
· In this case, NW expects the UE to send HP PUCCH#2 without collision by LP. That is from NW point of view, the UE is expected to send PUCCH2 clean and cancel LP symbols overlapping with PUCCH2. The rest of LP channel NW doesn’t care, or there is nothing specified for UE to do. Then up to UE what to do).  
· When the UE does that, is up to UE as long as it meets the expectation of the NW if NW is respect the timeline requirement.
In this example, you see even there is overriding, things work out fine. 
When we face different scenarios, e.g.  when overriding results in no overlapping, the current spec becomes ambiguous. Even the DCI#1 comes long before T1 deadline. Because the spec does not say “at what time UE has to cancel”. This is the missing part of the design that creates ambiguity and also lack of flexibility for UE. It is all about requirement and mutual respect between NW and gNB.
 
That’s why Option 2 and Option 5 fixes the issue that if there are two deadlines, T1 and T2, take the earliest one (that is in fact similar principle at we used for multiplexing).
 
Now in your scenario, with Option 2 and Option 5:
· First DCI#0 comes. UE determines T1: 
· Deadline T1 is applicable. Meaning of cancellation deadline (T1):
· If gNB plans to schedule a HP PUCCH for HARQ-ACK by DCI as PUCCH#1 that overlaps with a LP channel, the NW should send the corresponding DCI, that is DCI#0, not later than T1.
· In this case, NW expects the UE to send HP PUCCH#1 without collision by LP. That is from NW point of view, the UE is expected to send PUCCH1 clean and cancel LP symbols overlapping with PUCCH1. The rest of LP channel NW doesn’t care, or there is nothing specified for UE to do. Then up to UE what to do).  
· When the UE does that, is up to UE as long as it meets the expectation of the NW if NW is respect the timeline requirement.
· Second, DCI#1 comes. UE determines T2. UE takes the maximum of T1&T2, that is T1:
· Deadline T1 is applicable. Meaning of cancellation deadline (T1):
· If gNB plans to schedule a HP (overriding) PUCCH for HARQ-ACK by DCI as PUCCH#2 that overlaps with a LP channel, the NW should send the corresponding DCI, that is DCI#1, not later than T1.
· In this case, NW expects the UE to send HP PUCCH#2 without collision by LP. That is from NW point of view, the UE is expected to send PUCCH2 clean and cancel LP symbols overlapping with PUCCH2. The rest of LP channel NW doesn’t care, or there is nothing specified for UE to do. Then up to UE what to do).  
· When the UE does that, is up to UE as long as it meets the expectation of the NW if NW is respect the timeline requirement.
Therefore:
Meaning of cancellation deadline in Option 2, 5 (Tcancelation =earliest of (T1, T2, ..))
·         If the NW changes its plan for cancellation (that is different T1, T2, …), any change from NW should be not later than deadline. Please note in Option 3, there is no dependency between T1 and T2 . Which has created problem.
o   So we have a more conservative deadline from NW side.
·         On the other hand, since deadline has become more conservative, still “when” to cancel is up to UE. But UE has to prepare that NW is allowed to change plans. So, a “safe” implementation is to plan cancellation “at” or “after” deadline. However, extra time in cancellation timeline is given, d1, in addition being conservative. So, if UE cancels earlier, it has time to redo. But that is up to UE.
o   This is exactly for multiplexing. There is a multiplexing deadline. By that deadline, NW can send new DCI changing PUCCH or PUSCH. But after that, it is not allowed. Extra time is mux processing timeline as compare to Ul preparation timeline is considered. Here, for cancellation, also extra time is considered, d1.
Difference between Option 2 and Option 5:
· With respect to cancellation is the same. That means after deadline, what ever was supposed to be cancelled , is expected to be cancelled and NW CAN NOT change that. No more DCI can indicate to UE to cancel some other LP.
· However, the HP channels still can be override, multiplex, whatever. Between themselves. For example, NW can scheduled another PDSCH and respecting multiplexing deadline. Please see the figure I used in my upload (Scenario 3) where you see clearly the difference.



[bookmark: _Toc503902285][bookmark: _Toc415085486]4	Outcome of the Email Discussion
Even though there was no conclusion/agreement after lengthy discussion, a new option – Option 5 – was proposed. Option 5 seems to provide a good balance between the complexity, scheduling flexibility and performance, as acknowledged by most companies. The latest description (option 5 v1) is: 

Option 5: The UE makes a determination about canceling the LP channel at the cancellation deadline. This determination is based on the multiplexing/overriding of the HP channels that are determined up to the cancellation deadline. 
· Multiplexing/overriding of the HP channels are performed based on their associated timelines defined in R15. 
· Each and every dynamically scheduled HP channel as well as the HP channels that are the result of the HP channel multiplexing/overriding and are overlapping with a LP channel should satisfy the cancellation timeline, i.e., the gap between the ending symbol of the HP DCI to the starting symbol of that HP channel should be at least Tproc,2+d1.  
· The UE cancels the LP channel starting from the first symbol that overlaps with the HP channel at the latest, i.e., the current specification wording is kept. 
· Once a LP channel is determined to be cancelled at the cancellation deadline, a UE is not expected to revert its decision.
Some companies still think more clarification is needed for Option 5. The moderator encourages the companies to further investigate this option and checks whether this can be a potential way forward.
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	Proposed conclusion 1: For HP HARQ-ACK overriding only i.e. case 1 in figure 1, the meaning of “before or after” should be interpreted as: HP HARQ-ACK PUCCH scheduled by each HP DCI could cancel the LP channel if it overlaps.
Observation 1: If a HP negative SR could not cancel a LP channel when it overlaps, then it is up to the UE’s implementation to cancel or not cancel the LP channel when HP SR PUCCH overlaps with the LP channel.

Proposal 1: RAN1 shall clarify whether a HP negative SR could cancel a LP channel or not if overlaps.
Proposed conclusion 2: For multiplexing on PUSCH, i.e. case 4 in figure 4, the meaning of “before or after” should be interpreted as: the final HP PUCCH after multiplexing/overriding among HP PUCCHs could cancel the LP channel if it overlaps.


[3] R1-2111185	UE Procedures for UCI Multiplexing and Prioritization	Ericsson
	[bookmark: _Toc12021466][bookmark: _Toc20311578][bookmark: _Toc26719403][bookmark: _Toc29894836][bookmark: _Toc29899135][bookmark: _Toc29899553][bookmark: _Toc29917290][bookmark: _Toc36498164][bookmark: _Toc45699190][bookmark: _Toc74762929][bookmark: _Ref497329097][bookmark: _Toc12021469][bookmark: _Toc20311581][bookmark: _Toc26719406][bookmark: _Toc29894839][bookmark: _Toc29899138][bookmark: _Toc29899556][bookmark: _Toc29917293][bookmark: _Toc36498167][bookmark: _Toc45699193][bookmark: _Toc74762932][bookmark: _Toc11352135][bookmark: _Toc20318025][bookmark: _Toc27299923][bookmark: _Toc29673194][bookmark: _Toc29673335][bookmark: _Toc29674328][bookmark: _Toc36645558][bookmark: _Toc45810603][bookmark: _Toc75165346]9	UE procedure for reporting control information
< Unchanged parts are omitted >
When a UE determines overlapping for PUCCH and/or PUSCH transmissions of different priority indexes other than PUCCH transmissions with SL HARQ-ACK reports before considering limitations for UE transmission as described in clause 11.1, including repetitions if any, the UE first resolves the overlapping for PUCCH and/or PUSCH transmissions of smallera same priority index as described in clauses 9.2.5 and 9.2.6. Then, 
-	if a transmission of a first PUCCH of larger priority index scheduled bycorresponding to a DCI format in a PDCCH reception would overlap in time with a repetition of a transmission of a second PUSCH or a second PUCCH of smaller priority index, the UE cancels the repetition of a transmission of the second PUSCH or the second PUCCH before the first symbol that would overlap with the first PUCCH transmission
-	if a transmission of a first PUSCH of larger priority index scheduled bycorresponding to a DCI format in a PDCCH reception would overlap in time with a repetition of the transmission of a second PUCCH of smaller priority index, the UE cancels the repetition of the transmission of the second PUCCH before the first symbol that would overlap with the first PUSCH transmission
where 
-	the overlapping is applicable the UE expects that the transmission of a larger priority index PUCCH or PUSCH scheduled by a DCI in a PDCCH reception that would overlap in time with transmission of a smaller priority index PUSCH/PUCCH or PUCCH, respectively, would not start before  after a last symbol of the corresponding PDCCH before or after resolving overlapping among channels of larger priority index, if any, as described in clauses 9.2.5 and 9.2.6
-	any remaining PUCCH and/or PUSCH transmission after overlapping resolution is subjected to the limitations for UE transmission as described in clause 11.1
-	the UE expects that the transmission of the first PUCCH or the first PUSCH, respectively, 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  is determined by a reported UE capability
< Unchanged parts are omitted >


[4] R1-2111218	Discussion on intra-UE multiplexing/prioritization for eURLLC	CATT
	Proposal 1: Adopt the following TP for section 9 of TS38.213.
-------------------------------------------------- Start of text proposal ------------------------------------------------------
[bookmark: _Toc60601307]9	UE procedure for reporting control information
<Unchanged text omitted>
When a UE determines overlapping for PUCCH and/or PUSCH transmissions of different priority indexes other than PUCCH transmissions with SL HARQ-ACK reports before considering limitations for UE transmission as described in clause 11.1, including repetitions if any, the UE first resolves the overlapping for PUCCH and/or PUSCH transmissions of smaller priority index as described in clauses 9.2.5 and 9.2.6. Then, 
-	if a transmission of a first PUCCH of larger priority index scheduled by a DCI format in a PDCCH reception would overlap in time with a repetition of a transmission of a second PUSCH or a second PUCCH of smaller priority index, the UE cancels the repetition of a transmission of the second PUSCH or the second PUCCH before the first symbol that would overlap with the first PUCCH transmission
-	if a transmission of a first PUSCH of larger priority index scheduled by a DCI format in a PDCCH reception would overlap in time with a repetition of the transmission of a second PUCCH of smaller priority index, the UE cancels the repetition of the transmission of the second PUCCH before the first symbol that would overlap with the first PUSCH transmission
where 
-	the overlapping is applicable before or after resolving overlapping among channels of larger priority index, and during the multiplexing among channels of larger priority index, if any, as described in clauses 9.2.5 and 9.2.6; and the overlapping is applicable during PUCCH resource overriding procedure, if any, as described in Clauses 9.2.3
-	any remaining PUCCH and/or PUSCH transmission after overlapping resolution is subjected to the limitations for UE transmission as described in clause 11.1
-	the UE expects that the transmission of the first PUCCH or the first PUSCH, respectively, 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  is determined by a reported UE capability
----------------------------------------------------- End of text proposal ------------------------------------------------------


[5] R1-2111337	Discussion and draft CR on scheduling and HARQ enhancement	OPPO
	Observation 1: In most cases, multiplexing determination is before prioritization.
· Even the multiplexing timeline ending is after prioritization timeline ending, the whole picture of multiplexing channel almost remains the same before and after prioritization timeline ending.
Observation 2: Scheduling restriction from option 2 is very limited, even can be ignored. 
Proposal 1: Option 3 and 4 should not be considered further.
Proposal 2: Option 2 is preferred.
Draft CR is provided.


[6] R1-2111680	Correction on UE procedure for intra-UE prioritization/multiplexing	Nokia, Nokia Shanghai Bell
	9	UE procedure for reporting control information
< Unchanged parts are omitted >
When a UE determines overlapping for PUCCH and/or PUSCH transmissions of different priority indexes other than PUCCH transmissions with SL HARQ-ACK reports before considering limitations for UE transmission as described in clause 11.1, including repetitions if any, the UE first resolves the overlapping for PUCCH and/or PUSCH transmissions of a samesmaller priority index as described in clauses 9.2.5 and 9.2.6. Then, 
-	if a transmission of a first PUCCH of larger priority index scheduled by a DCI format in a PDCCH reception would overlap in time with a repetition of a transmission of a second PUSCH or a second PUCCH of smaller priority index, the UE cancels the repetition of a transmission of the second PUSCH or the second PUCCH before the first symbol that would overlap with the first PUCCH transmission
-	if a transmission of a first PUSCH of larger priority index scheduled by a DCI format in a PDCCH reception would overlap in time with a repetition of the transmission of a second PUCCH of smaller priority index, the UE cancels the repetition of the transmission of the second PUCCH before the first symbol that would overlap with the first PUSCH transmission
where 
-	the overlapping is applicable before or after resolving overlapping among channels of larger priority index, if any, as described in clauses 9.2.5 and 9.2.6
-	any remaining PUCCH and/or PUSCH transmission after overlapping resolution is subjected to the limitations for UE transmission as described in clause 11.1
-	the UE expects that the transmission of the first PUCCH or the first PUSCH, respectively, 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  is determined by a reported UE capability
< Unchanged parts are omitted >


[7] R1-2111850	Remaining issues on intra-UE multiplexing/prioritization for eURLLC	Apple
	Proposal 1: Adopt Option 2 or Option 3b.
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