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1. Introduction

This paper summarizes the following email discussion in RAN1#100bis-e meeting:

[100b-e-NR-L1enh-URLLC-UCI_Enh-03] Email discussion/approval on intra-UE cancellation timeline (and order if related) till 4/23, and potential TP for endorsement by 4/28 
2. Question 0: Clarification to RAN1#99 agreement and potential improvement to it
2.1. Discussion status

Agreement

When a high-priority UL transmission overlaps with a low-priority UL transmission in a slot, 

· The UE is expected to cancel the low-priority UL transmission starting from Tproc,2 +d1 after the end of PDCCH scheduling the high-priority transmission, where

· Tproc,2 is correponding to UE processing time capability for the carrier. 

· Value d1 is the time duration corresponding to 0,1,2 symbols reported by UE capability
· Note: d_2,1=0 is for cancellation
· The minimum processing time of the high priority channel is extended by d2 symbols
· Value d2 is the time duration corresponding to 0,1,2 symbols reported by UE capability
The overlapping condition is per repetition of the uplink transmission

For the above agreement, three interpretations were considered in the meeting:

· Interpretion 1: Tproc,2+d1 is the latest time for cancellation --> the UE could cancel before Tproc,2+d1, but the UE is not allowed to cancel after Tproc,2+d1.
· QC, MTK, LGE, Nokia/NSB,vivo, Apple
· Interpretion 2: Tproc,2+d1 is the exact point/time for cancellation --> the UE is not allowed to cancel before or after Tproc,2+d1.
· HW, ZTE
· Interpretion 3: The UE is not required to cancel earlier than Tproc,2+d1 --> the UE is allowed to cancel before or after Tproc,2+d1 (certainly, the UE has to cancel no later than the start of the high priority UL transmission).
· MTK
	Company
	Comments

	
	

	 Qualcomm
	Is this proposal only about configured high priority channels? If so, it should be clarified in the main bullet. Otherwise, it seems to be contradicting with the next proposal. 
 
Assuming this is only for the configured high priority channels, the only configured high priority channel that needs to be discussed here is SR. It can collide with low priority PUSCH or PUCCH. For such a case, it is better to say that handling the collision is up to the UE implementation instead of saying that the UE should ensure the low priority channel is cancelled.
 
Also, the proposal should clearly state that the collision of high priority CG-PUSCH with low priority CG-PUSCH or DG-PUSCH is not covered by this proposal.  

	 LGE
	The current proposal could be polished as follows in order to avoid any misunderstanding
 

1. When a high-priority UL transmission overlaps with a low-priority UL transmission in a slot,the UE is expected to cancel the low priority UL transmission no later than the start of the high priority UL transmission.
a. If the high priority channel isCG-PUSCH a configured UL transmission, it is up to UE implementation to make sure that the low-priorityDG/CG PUSCHtransmission can be cancelled before the start of the high-priority channel.
1. The high priority channel includes CG PUSCH, SR, PUCCH carrying HARQ-ACK corresponding to SPS PDSCH
2. FFS on the combination of CG-CG and CG-DG

	 ZTE
	 Not support. If the high priority channel is CG-PUSCH or other configured UL transmission, we propose to set the exact cancellation time line for the lower priority channel but not based on UE implementation. The argument is same with the sentence in the GREY part below.
 
Would you like share your view which one interprets the #99 meeting agreement from the below 3 pictures (a,b or c)?  I am not sure we have the same understanding. From my understanding, the original agreement maps to (b).
(a)
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May I ask a question on the UE preparation for LP PUSCH? If UE has prepared all the data buffer for transmission, when it need to cancel the left transmission after it gets the DCI of HP transmission, why it does not transmit as much as possible until the deadline of the Tpro,2+d1? The cancellation earlier than the Tpro,2+d1 seems system can not get the maximal profit.  
[Kian] There are multiple reasons for why the UE cannot stop the transmission at an exact time. One reason is that once the HP grant is received, it is not clear which block is processing the low priority channel. The operation of some of the blocks cannot be stopped until it is done.
If UE prepares the transmission as step for step, for example, first prepare 1st symbols, and then transmit, and simultaneously prepare the next 2nd symbol and then transmit, nextto next. It could be understood the earlier cancellation intention could bring some benefit to save the overhead of UE processing.  
[Kian] As you also mentioned, due to different considerations, the processing at a UE may not be as you described above.
Furthermore, if the majority of companies want to cancel earlier, why not shrink the timeline, for example, replace the Tpro,2+d1 to 3 symbols+d1, UE can cancel the transmission after the PDCCH detection immediately, 3 symbols is the processing time of PDCCH decoding.
[Kian] The issue we are trying to resolve here is to not impose an exact time for cancellation. Reducing the timeline definitely does not help with that. Also, I do not think any timeline is defined for PDCCH decoding in NR. Besides, for cancellation, the SCS of different channels/carriers and the minimum processing timeline capability of different carriers needs to be considered. A fixed value as you referred to above does not cover all different cases.
From my understanding, the RAN1# agreement not only define the exact time line for cancellation, but also permit the cancellation could be later than the time line(certainly, the UE has to cancel no later than the start of the high priority UL transmission). Here I also quote FL’s word to interpret the agreement:
“For this issue (cancellation timeline for intra-UE MUX), we have got an agreement in RAN1#99 as below. The agreement defines the earliest time the UE should cancel the low-priority transmission. In RAN1#99, RAN1 colleague thought it was sufficient to define the UE behaviour for intra-UE collision handling.”
[Kian] I do not agree with this assessment of the agreement. The current wording of the agreement says cancellation should be done at an exact time; I, however, don’t think this was the intention. As raised by different chipset vendors, cancellation at an exact time is not really possible. Hence, we would like to let the UE cancel the transmission as soon as it can, but no later than the point of time indicated by Tproc,2+d1.  
The benefit of cancellation no earlier than the time line is very clear as below:
1.       It is beneficial for UE to transmit more symbols as much as possible. When UE transmits the low-priority transmission, it can simultaneously prepares the high-priority transmission. If the handling of collision only cancel 1 or 2 symbols in the end of low-priority transmission, it doesn’t degrade the performance of decoding on PUSCH severely. But if the cancellation starts before the time line, the resource between the cancellation starting point and the time line is wasted as no more enough time for new schedule on the wasting resource.
[Kian] I am sorry, but I am not following the logic here. How can the gNB make use of the cancelled resources if it does not know when the UE cancels? It does not matter whether the UE cancels before the timeline or after.
For protecting the low priority transmissions, we already have an AI for Rel. 17 URLLC; we prefer to not make Rel. 16 URLLC any more complex. Thank you.
2.       It is beneficial for gNB to combine the retransmission if gNB can assume the time line of cancellation is the exact time point.
[Kian] How does cancellation any time after Tproc,2+d1 allows the gNB to know the exact cancellation time?
We don’t clear see the benefit of the cancellation before the time line, or the reason that UE has to cancel the transmission before the time line. Would you elaborate more?
[Kian] Let’s take one example; the high priority channel starts right at Tproc,2+d1. If we go with your option, i.e., the UE cannot cancel earlier, the UE has to be able to cancel at the exact time again.

	Nokia, NSB
	Agree
On the point by QC, we think it should apply to all UL overlapping scenarios, regardless of whether the high-priority transmission is dynamically scheduled or not.

	 Ericsson
	 I would like to confirm that the proposal is addressing the situation where overlapping within the same priority, if any, is resolved already (Step 1), and the proposal is related to resolve overlapping between different priorities. (Please see my comment on Q3 below.)
My understanding is that this proposal is only about time line and tries to address that if a UE has already started a LP transmission, it can continue until the high priority starts, assuming the cancellation timeline is met.

	 vivo
	 Agree. Also agree with LGE’s modification

	 Apple
	 We have some concern on the main bullet (assuming it generally applies to both dynamic scheduled and configured UL transmission) because it is unclear how this one comes together with other agreements we have made. This is related to the issue Q1b below. We think it is sufficient to define the cancellation timeline and scheduling timeline for the HP channel for the UE to follow (d1 and d2 as already agreed), and then everything else needs to be guarantee by the gNB scheduler.

As I tried to explain in our comments on Q1b below: imagine a case where a UE reports d1=2 and d2=1, and the gNB schedules a HP channel to cancel a LP channel according to Tproc,2+d2, then expecting the UE to cancel at Tproc,2+d2 would be against what the UE reports. This won’t be possible for the UE reporting d2=2. Then the proposal here is unreasonable.

Maybe one possible way going forward is to explicitly have a requirement that d1<=d2. And then this proposal can be reformulated to address configured UL transmission only.

	HW
	Firstly about the HP transmission, that is not going to be cancelled.
According to the already made agreement, the HP transmission time-line is Tproc2+d2. Am I correct that this is not going to be changed?
[Kian] In my understanding, this should remain as agreed.
 
 
Then about the LP transmission that shall be cancelled.
The Potential agreement says that the LP transmission has to be cancelled no later the start of the HP transmission. Is my understanding here correct that this means no later than Tproc2+d2 after the reception of the PDCCH scheduling the HP transmission, but anytime earlier?
[Kian] I think the new proposal says the UE can cancel somewhere in-between of what Tproc,2+d1 indicates and the start of the HP channel. But, this is not based on the agreement made in RAN1 #99.
 
If yes, the new proposal gives the UE more flexibility when to cancel, and it prevents the error case of d1>d2.
 
But I agree with Kianoush that this would not be in-line with the agreement that already has been made. The agreement says“The UE is expected to cancel the low-priority UL transmission starting from Tproc,2 +d1”.
 
However, I do not agree that the  agreement says that Tproc2+d1 is the“latest” time when the UE is expected to cancel. In my understanding“expected” means exactly at that time, not earlier. And the UE has to do what it has been told to do. If it has been scheduled with the LP PUCCH it is expected to transmit that one until the point of time when it is expected to cancel it. The UE implementation cannot simply cancel it on free will at any time before that, even if it would be technically reasonable.
[Kian] I do not think that the intention of the proposal was to say the UE should cancel at this exact time (again, just my understanding and memory of the last hectic day of RAN1 #99 ����.) This is not even possible from UE implementation point of view. I think the original goal was to clarify/modify the agreement to say that T_proc,2+d1 is the latest the UE can cancel.
 
Regarding Mohammed’s 3 interpretations,  “The UE is expected to cancel the low-priority UL transmission starting from Tproc,2 +d1”, my choice be 2), i.e. exact point/time.
 
1. Tproc,2+d1 is the latest time for cancellation è the UE could cancel before Tproc,2+d1, but the UE is not allowed to cancel after Tproc,2+d1.
2. Tproc,2+d1 is the exact point/time for cancellation è the UE is not allowed to cancel before or after Tproc,2+d1.
3. The UE is not required to cancel earlier than Tproc,2+d1 è the UE is allowed to cancel before or after Tproc,2+d1 (certainly, the UE has to cancel no later than the start of the high priority UL transmission).
 
If you all have the same understanding about the meaning of“expected to cancel starting from” means, then I think we should not try to re-interpret it even it would achieve technical benefits . It would be great to hear your understanding.
 
But there are very valid technical reasons, as also already have been brought up, to allow cancelling the LP transmission earlier. I think we can make a new proposal that cancelling also earlier than Tproc2+d1 is allowed.    
[Kian] That was the original intention. But, somehow, the proposal changed to indicate something completely different. I agree with you that we can reword the original proposal to further clarify the UE’s behaviour. 
 

	MTK
	It seems there are different interpretations of the agreement from RAN1#99. In our understanding, there are the following three possible interpretations of the agreed cancelation timeline:
 
1. Tproc,2+d1 is the latest time for cancellation è the UE could cancel before Tproc,2+d1, but the UE is not allowed to cancel after Tproc,2+d1.
2. Tproc,2+d1 is the exact point/time for cancellation è the UE is not allowed to cancel before or after Tproc,2+d1.
3. The UE is not required to cancel earlier than Tproc,2+d1 è the UE is allowed to cancel before or after Tproc,2+d1 (certainly, the UE has to cancel no later than the start of the high priority UL transmission).
 
As it is clear from the discussion, some companies think the first interpretation is the correct one, which is aligned with the following part from 38.214:
 
“Otherwise, the UE shall cancel the PUSCH transmission corresponding to the configured grant at latest starting M symbols after the end of the last symbol of the PDCCH carrying the DCI scheduling the PUSCH, and transmit the PUSCH scheduled by the PDCCH, where
- M = Tproc,2 +d1, where Tproc,2 is given by clause 6.4 for the corresponding PUSCH timing capability assuming d2,1 = 0 and d1 is determined by the reported UE capability”
 
In our view, the third interpretation will simplify the UE implementation of the feature. However, we are fine with the first interpretation if this is the common understanding.
 


    
2.2. Proposals from the discussion

After the first-round discussion, the FL suggested to consider the following proposal:
Potential agreement 1:
· When a high-priority UL transmission overlaps with a low-priority UL transmission in a slot,the UE is expected to cancel the low priority UL transmission no later than the start of the high priority UL transmission.
· If the high priority channel isCG-PUSCH a configured UL transmission, it is up to UE implementation to make sure that the low-priority DG/CG PUSCH transmission can be cancelled before the start of the high-priority channel.
· Support: HW, Sony, Samsung, vivo (with the red change), Xiaomi (with the red change), Sharp (with the red change), Nokia (with the red change), Ericsson (OK with red text)
· Object: 
· QC: If the first one is not for configured uplink channel, i.e., it is applicable to both dynamically granted HP channel and configured HP channel, then there is a problem since the other proposal is defining the cancellation behavior in case the high priority channel is dynamically scheduled.
· ZTE:  If the high priority channel is CG-PUSCH or other configured UL transmission, we propose to set the exact cancellation time line for the lower priority channel but not based on UE implementation.
· MTK: Support if the following is added (to align with the agreement from RAN1#99);
· The UE is not required to cancel the low-priority UL transmission earlier than Tproc,2 +d1 from the end of PDCCH scheduling the high-priority transmission, where
· Tproc,2 is corresponding to UE processing time capability for the carrier.
· Value d1 is the time duration corresponding to 0,1,2 symbols reported by UE capability
· Note: d_2,1=0 is for cancellation
· The minimum processing time of the high priority channel is extended by d2 symbols
· Value d2 is the time duration corresponding to 0,1,2 symbols reported by UE capability
· Apple:  It is unclear how this one comes together with other agreements we have made (d1 for cancellation and d2 for scheduling).We think it is sufficient to define the cancellation timeline and scheduling timeline for the HP channel for the UE to follow (d1 and d2 as already agreed), and then everything else needs to be guarantee by the gNB scheduler.
But it seemed the proposal was still contraversial. Then the FL suggested to focus on the case of UL configured transmission. The following proposal was suggested. But due to the limit of time, the proposal was not discussed in the online sessions. 
Potential proposal 1a:
· When a high-priority configured UL transmission overlaps with a low-priority UL transmission in a slot, it is up to UE implementation to make sure that the low priority UL transmission is cancelled no later than the start of the high priority UL transmission.
· This covers at least the collision between high priority SR and any low priority channels, and the collision between high priority CG PUSCH and low priority PUCCH.
3. Question 1: Should the principle of the agreement be revisited?
3.1. Discussion status
Q1a: About low-priority cancellation timeline:
· Option 1: Not necessary to explicitly define d1 in the specs.  
· Nokia, CATT, Xiaomi, E///, DCM, Samsung
· Arguments:
· If the original agreement is still kept, there may be the case that low priority UL channels is cancelled too late and conflicts with high channel even with d1=d2.
· In Rel-15, there is also cancellation timeline without d1.
· Option 2: Define d1 as agreed in last meeting.
· ZTE, vivo, Intel, Apple, MTK, Qualcomm, Sharp, HW, vivo, LGE, OPPO (And The UE is not expected to start high priority UL transmission before Tproc,2 +d1 and Tproc,2 +d2 after the end of PDCCH scheduling the high-priority transmission.)

· Arguments:
· If d1=0, it becomes option 1 anyway.

  
	Company
	Comments

	OPPO
	Option 2. Keep previous agreement. And The UE is not expected to start high priority UL transmission before Tproc,2 +d1 and Tproc,2 +d2 after the end of PDCCH scheduling the high-priority transmission.

	 MediaTek
	Option 2, which implies that the HP transmission may not be scheduled earlier than the minimum timeline for the cancellation Tproc+d1. Please see our input to Question 0 for more details.

	 
	

	 Qualcomm
	Option 2. If it is necessary, we can add that the start of the high priority channel should not be before Tproc2+d1 after the end of the PDCCH carrying HP grant. In addition, the timeline for processing the high priority channel (with d2 included) should be respected by the scheduler.

	 ZTE
	Option 2 

	 HW/HiSi
	 Option 2, with the d1 as agreed in the last meeting.

	VIVO
	 Option 2, with the d1 as agreed in the last meeting.

	Xiaomi
	 Option1( but seems not quite the same)
If the above agreement is still kept, there may be the case that low priority UL channels is cancelled too late and conflicts with high channel even with d1=d2. We copy the example here from R1-2001607(see below),From our point of view, low priority channels should be cancelled in time to guarantee the high priority channel rather than to restrict the scheduling of high priority channel. So the cancelling time should be no longer than the preparation time of high priority channel. That means, we can simply define that the low priority UL channel is cancelled before the transmission of high priority channel.
We are not saying to stick on a specific proposal, but our intention is to prioritize high priority UL transmission, to guarantee cancelling the low priority channel in time. Maybe other form of proposals will also do.
 
Example:
a FDD system with µ=2 and UE capability 1 is assumed. The UE is configured dmrs-AdditionalPosition = pos0 and report to gNB that d1=0，d2=0. The UE is scheduled a low priority 14 symbol PUSCH and an overlapping PUCCH for a high priority HARQ-ACK corresponding to a PDSCH with mapping type B. The length of PDCCH channel for the scheduling DCI of the PDSCH is 2 symbol and is followed immediately by the PDSCH.
According to the agreement above and the calculation defined in 38.214, Tproc,2 +d1=N2+ d1=23+0=23.That means the low priority PUSCH is cancelled after 23 symbols later than the end of the PDCCH channel. Whereas the nearest time for UE to transmit HARQ-ACK PUCCH is Tproc,1 +d2=N1+d1,1 +d2=17+3+0=20 symbols after the end of PDSCH, i.e. 22 symbol after the end of the PDCCH channel. That means, if the gNB wants to schedule the HARQ-ACK feedback with shortest delay, the PUCCH channel for HARQ-ACK will be conflicting with the low priority PUSCH by 1 symbol.

	LGE
	Option 2 without reverting what we’ve agreed.

	Samsung
	We’re OK not defining d1 – we don’t think it is needed. In any case, we expect it to be a common understanding that if the UE does not report d1, it is d1=0.

	Sharp
	Keep option 2, d1 based on UE capability. If d1=0, it becomes option 1 anyway.

	CATT
	In Rel-15, there is also cancellation timeline without d1. It is not clear to us why additional cancellation time is needed in Rel-16 URLLC so we prefer to remove d1 in the cancellation timeline.

	Nokia, NSB
	Option 1
Similar to our previous comment, we still think that it is sufficient to have the UE to cancel the low priority transmission no later than the start of the high priority transmission. It can be left to UE implementation if the UE chooses to cancel earlier with more flexibility. In this case, no need to define d1 in the specs and defining the cancellation timeline is not needed.

	 Apple
	At this stage, we think it is be more productive to stick with the agreement if we do not see any significant issue with it. 


Q1b: About high-priority PUSCH processing timeline:
Proposal: The minimum processing time of the high priority PUSCH is extended by max{d1, d2} symbols
· Support: Intel, Apple
· Object: MTK, Xiaomi, QC, HW, vivo, LGE, Sony, Samsung, Sharp, ZTE, Nokia, Ericsson
	Company
	Comments

	
	

	MediaTek
	 We don’t think this is necessary, since the scheduler is bound by the cancellation timeline anyway.

	
	

	 Qualcomm
	This condition is not necessary. But, if the proponents can please explain the reason, that would be helpful.

	 ZTE
	 If the change on previous agreement of "The UE is not expected to cancel the low-priority UL transmission starting fromearlier than Tproc,2 +d1 afterfrom the end of PDCCH scheduling the high-priority transmission" is applied, maybe the whole issue of Q1b on the max{d1, d2} doesn't make sense at all. Should we discuss the Q0 first?
 

	 HW/HiSi
	 Both d1 and d2 are reported by the UE. It is not necessary to extend by max{d1,d2} because this behavior could be achieved by the UE when reporting the corresponding values for d1 and d2 

	 VIVO
	 We share the same view with MediaTek. We think the wording that ‘The UE is not expected to start high priority UL transmission before Tproc,2 +d1 and Tproc,2 +d2 after the end of PDCCH scheduling the high-priority transmission’ is more accurate, where Tproc,2 +d1 is for low-priority channel cancellation, Tproc,2 +d2 is for high-priority channel processing. Both are needed to be satisfied. 

	Xiaomi 
	Extending high priority PUSCH processing time by max{d1,d2} doesn’t really solve the problem of what we pointed out in the above example. So not necessary so far.

	LGE
	We also share the view with VIVO/MediaTek. We do not think this proposal is needed.

	Sony
	Share same view with MediaTek and think this is proposal is not needed.

	Samsung
	There is no need for the proposal for reasons already explained above.

	Sharp
	No need for the proposal.

	CATT
	Our understanding is that the intention of the proposal is to ensure that there is sufficient cancellation time before the start of high priority channel so our proposal is as follows.
When a high-priority UL transmission overlaps with a low-priority UL transmission in a slot, the scheduling timeline of the high priority channel should guarantee that the low priority channel can be cancelled before the start of high priority channel.

	Nokia, NSB
	Do not agree / object. 
First, we do not really see the need to introduce two timeline extensions, namely d1 and d2, in case of cancellation of a low priority UL transmission due to an overlap with a high priority UL transmission. From specification point of view, it could be sufficient to have the UE cancel the low priority transmission no later than the start of the high priority transmission, and thus d1 is not needed. 

Then, what is really important is for which cases the processing time of the high priority channel needs to be extended by d2 symbols, so that the UE can have sufficient time to cancel one transmission and start another. 

Depending on the collision scenario, minimum processing time may or may not need to be extended by d2 symbol. In our view, only when the time from the end of the last symbol of the PDCCH scheduling the HP PUSCH to the start of the first symbol of the LP PUCCH/PUSCH is shorter than Tproc,2, the minimum processing time of the high priority channel is extended by d2 symbols.

 

	Ericsson
	Similar view as Nokia.

	Apple
	 As the proponent of the proposal, we see that the proposal may be causing some confusion. The suggested wording from vivo seems to explain the intention quite well, so we would be fine to go with vivo’s wording if that is acceptable by companies. (“The UE is not expected to start high priority UL transmission before Tproc,2 +d1 and Tproc,2 +d2 after the end of PDCCH scheduling the high-priority transmission”) In fact, this is a somewhat weird problem due to the fact that we have d1 and d2 reported and there is no restriction that d1 cannot be larger than d2. Imagine a case where a UE reports d1=2 and d2=1, and the gNB schedules a HP channel to cancel a LP channel according to Tproc,2+d2, then expecting the UE to cancel at Tproc,2+d2 would be against what the UE reports.
Another alternative could be that we explicitly say that d1<=d2 is mandated, then we should not have any issue any more.


3.2. Proposals from the discussion

The issue seemed far from covergence. No proposal was suggested by the FL.
4. Question 2: SCS configuration for Tproc,2 definition
4.1. Discussion status

       It was clarified by the proponent that this proposal is for the case there is only one channel to be cancelled or it is more generic; in the latter case, some modifications would be needed. 
Potential agreement:
· For cancelling a low-priority UL transmission, Tproc,2=N2.2048+144.κ2-μ.Tc,  and μ corresponds to the smallest SCS configuration among SCS configuration of the PDCCHs providing the DCI formats, and the SCS configuration of the PUCCHs and the PUSCHs.
·  Support: QC, MTK, Xiaomi, HW, vivo, LGE, Samsung, Sharp, Nokia (only second part), Apple (agree in principle)
	Company
	Comments

	
	

	 MediaTek
	Agree with the proposal.

	
	

	 Qualcomm
	We support the proposal; just to make it more generic and applicable to different cases, maybe an “s” should also be added to PUCCH. (This proposal is copied from one the TPs in our contribution paper where one PUCCH and multiple PUSCHs where involved.)
 

how to set SCS for T_proc,2, still needs discussion to understand whether we are targeting at defining it for the case there is only one channel to be cancelled or it is more generic; in the latter case, some modifications would be needed. Also, it would be better to discuss SCS and N2 together to be able to finally conclude this topic.

 

At least one common case would be to have a high priority PUCCH cancelling multiple PUSCHs each on different carriers. Let’s assume that all PUSCHs are fully aligned for now, i.e., PUCCH overlaps with all of them. If Tproc,2 is decided on a pairwise manner, wouldn’t the UE end up with cancelling each of them at different times?

 

Instead, if SCS of all channels is considered, the UE only needs to follow one Tproc,2 across all carriers.

	 HW/HiSi
	 Agree with the proposal.

	 VIVO
	 Agree with the proposal.

	 Xiaomi
	 Agree

	 LGE
	Agree. 

	Samsung
	Fine with the proposal

	Sharp
	Agree

	CATT
	We would like to clarify whether it is the correct understanding that the PDCCH in the proposal is the PDCCH associated with the high priority channel which cancels the low priority channel and the PUCCH and PUSCH are the low priority channel to be cancelled.
 

 With the clarification from Kianoush, I am wondering whether the group is fine with the following update.
Potential agreement 2:
Tproc,2=N2.2048+144.κ2-μ.Tc,  and μ corresponds to the smallestr SCS configuration amongbetweenSCS configuration of the PDCCHsscheduling the high-priority transmissionproviding the DCI formats, and the SCS configuration of the PUCCHs andor the PUSCHswith low-priority.

	Nokia, NSB
	We agree the definition for Tproc,2, but how to use Tproc,2 is dependent on the discussion outcome from Question0. 
Therefore, as potential agreement it would be good to focus only on the definition of Tproc,2 and not how to use it here – i.e. the proposal would be agreeable with removing the first half sentence – i.e. 

For cancelling a low-priority UL transmission, Tproc,2=N2.2048+144.κ2-μ.Tc,  and μ corresponds to the smallest SCS configuration among SCS configuration of the PDCCHs providing the DCI formats, and the SCS configuration of the PUCCH and the PUSCHs.

	Ericsson
	We are OK in general. On the comments made, we have the same understanding as CATT, and if proposal agreed, it is good to capture the comments that CATT raised, otherwise we would run into issue.
We are also OK, with Klaus suggestion. However, for the TP, the context that this Tproc,2 is sued should be clear to avoid ambiguity in the spec.

	 Apple
	 Agree in principle. But it should be sufficient to consider just the SCS of the PDCCH scheduling the high priority channel (if it exists) and the SCS of the cancelled low priority channel.
 

@Kianoush, can you be more specific exactly which case you have in mind where one tx cancelling multiple tx on multiple CCs? Is it about the half-duplex case?

Even if such a case is valid, would what Yanping proposed still be sufficient? Can the cancellation be considered as a pair-wise operation on each CC?


 
4.2. Proposals from the discussion

The potential agreement 2's principle are supported by most of companies. The definition of Tproc,2 is absent in the running spec. So we all agree the hole needs to be filled. But some companeis still have some questions to be clarifed, e.g. how many SCSs we are talking about here. Is it just two? Or it can be more than two?   
Potential agreement 2:
Tproc,2=N2.2048+144.κ2-μ.Tc,  and μ corresponds to the smallest SCS configuration among SCS configuration of the PDCCHs providing the DCI formats, and the SCS configuration of the PUCCHs and the PUSCHs.
· The PDCCH is the one associated with the high priority channel which cancels the low priority channel.
· The PUCCH and PUSCH are the low priority channel to be cancelled.
· Support: QC, MTK, Xiaomi, HW, vivo, LGE, Samsung, Sharp, Nokia, E///
In summary, we had very constructive discussions in this week. And our understandings were substantially improved. This issue is not related to RRC. If companies' concerns can be resolved by improving the proposal, we can try to agree on them. If not, it is also OK we leave it for companies to have more thinkings and try to converge in the next meeting. 

5. Question 2-a: N2 determination for Tproc,2 definition
5.1. Discussion status

· If processingType2Enabled of PDSCH-ServingCellConfig is set to enable for the serving cell with the DCI scheduling PDSCH and if processingType2Enabled of PUSCH-ServingCellConfig is set to enabled for all the serving cells with DCI scheduling PUSCH, N2 is selected based on the UE PUSCH preparation procedure time according to Table 6.4-2 and SCS configurationμ; otherwise, N2 is selected based on the UE PUSCH preparation procedure time according to Table 6.4-1 and SCS configuration μ.
· Support: QC
 
	Company
	Comments

	
	

	Qualcomm
	Support the proposal. This is similar to the timeline for PUCCH resource overriding in Rel. 15. Basically, if the timeline capability for all the DL and UL channels involved is set to cap#2, N2 is based on cap #2 of the SCS from Question 2. Otherwise, N2 is based on cap#1 of the SCS from Question 2.

	 CATT
	First of all, we would like to clarify whether it is Tproc,2 for cancellation. If so, it seems sufficient to us to consider the PUSCH processing capability of the serving cell on which the UL channel is cancelled. It is not clear to us why PDSCH processing capability and PUSCH processing capability on other cells need to be considered.

	
	

	 Nokia, NSB
	We agree with CATT here, that we may need some clarification for what this is used, which may be also depending on the outcome of the discussions above (need for d1 or not).  

	 Ericsson
	 We also agree with CATT view.

	 vivo
	 We also agree with CATT view.

	Apple
	 With more explanation from QC above, it seems the issue is about cancellation across the serving cells, e.g. PUCCH on one serving cell cancelling PUSCH on another serving cell. However, this has never been discussed so far, and we think this aspect requires some further clarification, regarding whether this behavior is the common understanding (due to the reason that simultaneous PUCCH/PUSCH transmission on different serving cells is not supported in Rel-15). Only when the behavior is clarified, we can revisit this proposal again to see whether it is necessary.


 
5.2. Proposals from the discussion

The issue seemed far from covergence. No proposal was suggested by the FL.

6. Question 3: Improve the cancellation order to meet the cancellation timeline?
6.1. Discussion status

Qualcomm proposal:
· If a UE determines to transmit
·  a first PUCCH of larger priority index in response to a first PDCCH, the first PUCCH overlaps with a second PUCCH or a PUSCH of smaller priority index,
·  a PUSCH of larger priority index scheduled by a second PDCCH after the first PDCCH, and the UE would multiplex the UCI of the first PUCCH on the PUSCH of larger priority index,
· the UE cancels the second PUCCH or the PUSCH of smaller priority index as described above.
	Company
	Comments

	
	

	Nokia, Nokia Shanghai Bell
	When reading this – I was not sure what the 2nd sublet (PUSCH of larger priority index) is related to the main bullets again –so maybe it is not fully clear what we try to agree here.
If it is the point, that independently of the mux of first PUCCH of priority index 1 on the PUSCH, the UE cancels the second PUCCH – then it would be better to make it clear here. And the wording ‘determines’ is also not fully clear here.
 
Not sure if this is the intention – but let me try an alternative formulation and see if this is what QC / Kianoush is having in mind here.
 
If a first PUCCH of priority index 1 in response to a first PDCCH overlaps with a second PUCCH or a PUSCH of priority index 0, the UE cancels the second PUCCH or the PUSCH of priority index 0 independently if the UE would multiplex the UCI of the first PUCCH on a PUSCH or not.
 
Note, this is NOT what we are proposing (maybe on the contrary), but just to have the focus of the email discussion here clarified.  
Update / Addition: 
We think this question is somehow related to the discussion on cancellation and whether to define the cancellation timeline or not. Better to discuss this after concluding that discussion. In addition, we share similar concern as Huawei, it is possible that other scenarios should be considered as well before making any agreement here. Furthermore, we are wondering whether this can be solved with proper UE implementation and current agreements – and Sharp seems to have a few good points below.
 

	 OPPO
	 "the end of PDCCH scheduling the high-priority transmission " in the agreement means the end of last PDCCH scheduling the high-priority transmission for more than two UL transmission overlapping case. Then there is no issue due to deficient cancellatio timeline.

	 Qualcomm
	The cancellation agreement that we have states that the UE cancels the low priority channel Tproc,2+d1 symbols after the end of the PDCCH carrying the HP grant. This means that the UE triggers cancellation right after it receives the first HP grant with an uplink transmission overlapping with a low priority channel. In other words, the UE does not wait to figure if there could be a second HP channel scheduled and whether the high priority channels may be multiplexed or not.
 
If we adopt a rule that enforces the UE to wait until all possible HP grants are received and then decide whether the cancellation of the LP channel is needed or not, then, not only we complicated the procedure, but also, we are leaving a UE with a much smaller time for cancellation which is not acceptable. The reduced timeline for cancellation if the UE has to wait for other HP grants is shown in the figure below.
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To respond to question raised by Nokia, it should be noted that the second bullet tries to say that even if the HP channels eventually get multiplexed, the UE first perform the cancellation upon reception of the first HP grant and then perform multiplexing of the HP channels.

	 HW/HiSi
	 
We want to explain our understanding of the proposal. We understand that it is related to potential problems with the UE implementation. We like to discuss it further and achieve a common understanding firstly.
 
The figure in from R1-2002545 is shown below.
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With the current agreement, the same priority shall be resolved first and then any different priority. One could think that the agreement can be met also for a situation as illustrated in the figure above. The UE does not need to cancel the LP PUSCH at Tproc2+d1 after reception of HP DCI 1. It could wait with cancelling until HP DCI 2 has been received. At that point of time, it will know that the HP PUCCH is multiplexed with the HP PUSCH. Therefore, the UE does not need to cancel the LP PUSCH at all in this example. This would be in-line with the current agreement.
 
The proposal is addressing potential problems related to the UE implementation. I think we should look into them further to understand better. For example
1. when the UE has received HP DCI 1, it knows there will be an overlap between the HP PUCCH and the LP PUSCH. It will prepare the cancellation to start at Tproc2+d1. It could be impractical from the UE implementation perspective to change this again later when new DCIs have been received.
2. If we introduce further conditions to check when if the LP PUSCH should be cancelled, what would be the latest point in time when these conditions can be received? Supposedly sometime before HP DCI + Tproc2+d1, but when would require further discussion
 
Is the intention of the proposal that for the example of the figure above, that the LP PUSCH must be cancelled even though it does not overlap with the HP PUSCH?
 
We share concerns about the impact on the UE implementation and should study that further. And we should also be careful to make an agreement based on that one example given above. There might be other cases that we need to understand.

	 VIVO
	 From UE implementation perspective, the intention of this TP is ok.

	 LGE
	Is the intention of the proposal as follows?
   The UE is expected to cancel the low-priority UL transmission starting from Tproc,2 +d1 after the end of the earliest PDCCH scheduling the high-priority transmission among PDCCHs scheduling the high-priority transmission
If so, we are fine with the intention.

	Sony
	I share the same view with Huawei, where we made the following agreement in RAN1#99:
Agreement
To resolve collision between UL transmissions, a UE performs the following:
         Step 1: Resolve collision between UL transmissions with same priority.
         Step 2: Resolve collision between UL transmissions with different priorities.
 
 
However, QC did raise an implementation issue where the UE has to wait until it knows all the packets are presence before it can perform any cancellation.  I take it we may have to revisit the above agreement or add some caveats to it.

	Samsung
	Nokia’s rewording provides better clarify of the intention. That would result to essentially reverting the assumption that the UE first resolves possible overlapping. That is fine or the scenario can be considered to be of the “UE does not expect …” variety. As the scenario is a rare one, a any simple solution is adequate. A similar statement exists in Rel-15.
A UE does not expect a PUCCH or a PUSCH that is in response to a DCI format detection to overlap with any other PUCCH or PUSCH that does not satisfy the above timing conditions.

	Sharp
	Agree with Samsung. As a rear corner case for implementation, it can be treated as an exception case.
 
In fact, the existing agreements can solve the issue if collision resolution is performed based on all known information at the time of collision. For the given example, based on processing timeline, if the PUSCH by the second PDCCH is not known before the collision resolution between the high priority PUCCH and low priority PUSCH, the low priority PUSCH should be dropped by the PUCCH. Then later when the high priority PUSCH is known to UE, the collision becomes the PUCCH and PUSCH of the same priority.  This will achieve the same behavior as in the proposed text.

	CATT
	According to the proposal, even if the multiplexing timeline is satisfied, the LP is cancelled in the example. We agree with Samsung to avoid it by gNB implementation to ensure the timeline is always satisfied.

	Ericsson
	First I thought this discussion is about intra-UE and inter-UE prioritization. But I understand now that it is about intra-UE prioritization.
Spec (38.213, Subclause 9), as shown below, already specifies how to resolve overlapping. 
Step 1: Resolve overlapping between PUSCH/PUCCH resources of the same priority
1. That means that HP PUCCH is multiplexed on HP PUSCH.
Step 2: Resolve overlapping between different priority
1. There would be no overlapping between HP and low priority PUSCHs in this examples and both would be transmitted.
So, the behaviour is clear. First multiplexing within same prio (due to step 1), then cancellation, if any (due to Step 2).
9         UE procedure for reporting control information
….
 
A PUSCH or a PUCCH, including repetitions if any, can be of priority index 0 or of priority index 1. If a priority index is not provided for a PUSCH or a PUCCH, the priority index is 0. If in an active DL BWP a UE monitors PDCCH either for detection of DCI format 0_1 and DCI format 1_1 or for detection of DCI format 0_2 and DCI format 1_2, a priority index can be provided by a priority indicator field. If a UE indicates a capability to monitor, in an active DL BWP, PDCCH for detection of DCI format 0_1 and DCI format 1_1 and for detection of DCI format 0_2 and DCI format 1_2, a DCI format 0_1 or a DCI format 0_2 can schedule a PUSCH transmission of any priority and a DCI format 1_1 or a DCI format 1_2 can schedule a PDSCH reception and trigger a PUCCH transmission with corresponding HARQ-ACK information of any priority. If, after resolving overlapping for PUCCH and/or PUSCH transmissions of a same priority index, a UE determines to transmit
-     a first PUCCH of larger priority index, a PUSCH or a second PUCCH of smaller priority index, and a transmission of the first PUCCH would overlap in time with a transmission of the PUSCH or the second PUCCH, the UE does not transmit the PUSCH or the second PUCCH
-     a PUSCH of larger priority index, a PUCCH of smaller priority index, and a transmission of the PUSCH would overlap in time with a transmission of the PUCCH, the UE does not transmit the PUCCH 
-     a first PUSCH of larger priority index on a serving cell, a second PUSCH of smaller priority index on the serving cell, and a transmission of the first PUSCH would overlap in time with a transmission of the second PUSCH, the UE does not transmit the second PUSCH, where at least one of the two PUSCH is not scheduled by a DCI format 
 
 
 

	 Apple
	We do agree with the issue raised by QC and think it is something that should be addressed to allow proper UE implementation. We agree with the proposal in principle but it may be good to give companies a bit more time to think about the best way to address the issue. For the companies who do not think anything needs to be done, we would like to emphasize that it is not about whether the behavior is defined clearly or not. Rather, it is about whether what is been captured in the specs currently can be achieved by a reasonable UE implementation.


 
6.2. Proposals from the discussion

The issue seemed far from covergence. No proposal was suggested by the FL.

7. Conclusions
Some issues were deeply discussed, especially Question 0, 1 and 2. Although no agreement was approved in the online session due to limit of time, the understandings to these issues were improved, and the potential consensus can be tried in the next meeting.
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