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	In this document, the inputs from companies are collected on the following email discussion:
[110bis-e-NR-R16-10] Discussion on UL Tx switching for PUCCH with HARQ-ACK by Oct 17 – Ankit (Apple)

Please note that the deadline for this email discussion set by Chairman is October 17. 
Please provide your inputs for the 1st round of email discussions by October 11, 23:59 UTC.
Please provide your inputs for the 2nd round of email discussions by October 13, 10:00 UTC.



In [1], the issue related to UL Tx switching triggered for PUCCH with HARQ-ACK has been brought up. In particular, it is discussed that when the scheduling DCI (for PDSCH) triggers UL Tx switching for the PUCCH with corresponding HARQ-ACK, then with no switching gap or no additional time added to , there is not sufficient margin for the UE to perform UL Tx switching for at least some of the supported PDSCH scheduling cases corresponding to the supported switching gap values of {, , ). For most of the PDSCH scheduling cases, it is understood that the switching gap required for UL Tx switching for PUCCH can be accommodated within the margin provided the PDSCH symbols and/or the gap between scheduling DCI and PDSCH. However, the issue seems to arise  and is more pronounced when the margin provided by PDSCH symbols and/or the gap between the scheduling DCI and the PDSCH is not sufficient to accommodate UL Tx switching gap for PUCCH carrying HARQ-ACK. 
In the appendix section, specific proposals/observations from [1] are listed.


2. Email discussion – 1st round
In view of the raised issue, the moderator proposes to discuss and provide input to the following discussion points. 

[Closed] Q1: Do you agree that the timeline issue exists for at least some of the PDSCH scheduling cases when the scheduling DCI (for PDSCH) triggers UL Tx switching for PUCCH with corresponding HARQ-ACK and no time relaxation is added to , while switching gap (Tswitch) is reported by UE?


	Company
	Yes/No?
	Additional Comments

	Apple
	Yes
	As the proponent of this, we agree that the above mentioned timeline issue exists for UL Tx switching triggered for PUCCH with HARQ

	ZTE
	
	We understand the intention of this contribution. However, we have some different understandings here.
1. As indicated in the proponent’s contribution, this issue was discussed around two years ago and RAN1 has agreed not to extend the processing timeline for T_proc,1 even if UL Tx switching is configured/triggered.
2. The proponent compared T_proc,1 with PUSCH preparation timeline in the proponent contribution. However, from our perspective, PUCCH preparation may not take such long time as PUSCH since the data carried by PUCCH is much smaller.
3. Based on the previous Rel-16 discussion, the length of the PDSCH symbols and the PDSCH processing time included in the T_proc,1 can provide some margin for  UL Tx switching, thus further introducing UL Tx switching in T_proc,1 is not necessary.
Overall, we have concern on having this additional timeline considering this Rel-16 UL Tx switching feature has been finalized for such a long time. 

	Moderator
	
	@ZTE: Based on the submitted contribution, the issue seems to arise for certain scheduling cases, in particular, when the scheduled PDSCH symbols overlap with the scheduling DCI, i.e., DCI is not yet decoded or if PDSCH duration is short. In these scheduling scenarios, it is not possible to rely on margin provided by PDSCH symbols to apply UL Tx switching for PUCCH with HARQ, as the scheduling DCI triggering the UL Tx switching is not yet decoded. On the aspect of additional timeline, it depends on the options listed under Q2. For example, with option 2, no additional gap is added to PDSCH processing timeline, but only some scheduling restriction is proposed. 

	Huawei, HiSilicon
	
	OK to have timeline relaxation. Considering its spec impacts discussed in Question 2, we prefer to introduce it since Rel-17.

	Nokia, NSB
	No
	We agree that the cases Apple highlights exist, but it is not automatically the same thing as that there is a timeline issue, as pointed out by Huawei, there is no memory fetch from L2 or LDPC encoding of the TB so it is not obvious that additional time is necessary. The proposal is a functional modification of a feature and as such it is difficult to revert the decision taken 2 years ago and modify the functionality of the long-frozen spec. The timeline figures sketched in Apple R1-2209558 are somewhat pathological for UL Tx Switching setup and if these cases are causing problems to UE implementations there is no reason for the network vendor to insist that these cases are not relaxed. The procedural problem we have is that if some UE architectures can’t implement a long-frozen release, but this is not a show-stopper in general making the feature unimplementable for all UE architectures, then we can’t go back in time and redo the release.

	Apple2
	
	@Nokia: In Rel-16, the need to have switching period for applying UL Tx switching for PUCCH with HARQ was not argued, rather it was discussed if the required switching period can be accommodated within the margin provided by PDSCH symbols and/or gap between scheduling DCI and PDSCH. Unfortunately, it seems, some of cases were overlooked when PDSCH is overlapping with scheduling DCI and/or the duration of PDSCH is short. In such cases, the switching period cannot be accommodated within the so-called margin. So essentially, we don’t think that this is implementation specific issue, rather specification issue. 

	Ericsson
	
	We share same view as ZTE and Nokia.


	Intel
	
	We can understand the issue that was raised by Apple, i.e., UE may not have sufficient time for Tx switching for PUCCH with HARQ-ACK feedback in some corner cases, especially when considering same starting symbol for PDCCH and PDSCH. However, our understanding is that this issue can be mitigated by the gNB scheduler, e.g., as pointed in the Option 2b, without much specification impact. 

	vivo
	
	We agree with the problem statement.

	ZTE
	
	@Moderator,
Thanks for the response. From our perspective, the following red highlighted part can ease this issue to some extent.
2- The proponent compared T_proc,1 with PUSCH preparation timeline in the proponent contribution. However, from our perspective, PUCCH preparation may not take such long time as PUSCH since the data carried by PUCCH is much smaller.
3- Based on the previous Rel-16 discussion, the length of the PDSCH symbols and the PDSCH processing time included in the T_proc,1 can provide some margin for  UL Tx switching, thus further introducing UL Tx switching in T_proc,1 is not necessary.
Also, based on the following figure from proponent’s contribution [1], the issue mainly arises when the PDCCH finishes earlier than the corresponding PDCCH. However, according to 38.214, PDSCH length >= 2 and PDCCH length <=3, it means that PDSCH finishes just 1 symbol earlier than the PDCCH. This “1 symbol” can be accommodated by the above red highlighted parts at least from our perspective.
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	Qualcomm
	
	We agree with the problem statement.

	Moderator
	
	@Qualcomm: Sorry for missing your input at the end of 1st round. I have now merged your inputs to the latest version




[Closed] Q2: If the answer is “yes” to Q1, then please provide your preference for the options to resolve the issue
· Option 1: If UL Tx switching is triggered for PUCCH with HARQ-ACK by scheduling DCI (for PDSCH) and switching gap (Tswitch) is reported by the UE, then Tswitch is added to the PDSCH processing timeline (Tproc,1) and new UE capability is introduced. One of the following options on when to add the switching gap can be adopted:
· Option 1a: Tswitch is always added to Tproc,1
· Option 1b: Tswitch is added to Tproc,1 only when the gap between the last symbol of scheduling DCI and the last symbol of scheduled PDSCH is shorter than the reported Tswitch value
· Option 2: If UL Tx switching is triggered for PUCCH with HARQ-ACK by scheduling DCI (for PDSCH) and switching gap (Tswitch) is reported by the UE, then scheduling restriction is applied by gNB and one of the following options can be adopted (no new UE capability needed with option 2):
· Option 2a: gNB scheduling ensures that the duration from the last symbol of the scheduling DCI to the last symbol of the scheduled PDSCH is equal or longer than Tswitch
· Option 2b: gNB scheduling ensures that the duration from the last symbol of the scheduling DCI to the first symbol of the PUCCH with HARQ-ACK is equal or longer than the combined duration of Tswitch and Tproc,1


	Company
	Options (Yes/No?)
	Additional Comments

	
	Option 1
	Option 2
	

	
	1a
	1b
	2a
	2b
	

	Apple
	Yes
	Yes
	Yes
	Yes
	We are generally fine with any of the options, although, we slightly prefer option 1

	Huawei, HiSilicon
	Yes
	
	No
	No
	For better compatibility and simplicity, Option 1a is preferred. For the new UE capability, we prefer to clarify that
· Rel-17 UE capability with per-BC granularity
· A UE indicating the new UE capability is capable to handle the UL Tx switching without adding T_switch to T_proc,1.

It is unclear how Option 2a/2b has an advantage of requiring no new UE capabilities. Clarifications may be helpful.
For Option 1b, the condition may need some refinement to cover the case where the last symbol of PDSCH is earlier than the last symbol of PDCCH, as shown in Figure 1 of Apple’s tdoc.

	Nokia, NSB
	Not feasible
	Potentially feasible
	Potentially feasible
	Potentially feasible
	Our response to Q1 was “No”, but we would anyway like to express views on the options. 
· 1a would seem to redo the timeline for all cases
· 1b could potentially be leveraged to relax the difficult and less realistic cases, but it would not be desirable to touch the T_PROC,1 equation
· 2a&2b, these avoid touching the timeline and add operational restrictions to the network avoiding the cases considered problematic by the proponent. As the cited problem is related to the PUCCH timing, 2b would seem like least convoluted.

	Apple2
	
	
	
	
	@Huawei, HiSilicon: With option 2, if NW simply implements the restriction (as proposed in option 2a/2b), then it is sufficient, and NW doesn’t need to know if UE implemented the change or not. Legacy UE will anyways not be impacted, as NW (with change implementation) will simply not schedule certain cases when UL Tx switching is triggered for PUCCH.
On Option 1b, it can be updated as:
· Option 1b: Tswitch is added to Tproc,1 only when the gap between the last symbol of scheduling DCI and the last symbol of scheduled PDSCH is shorter than the reported Tswitch value or the last symbol of the scheduled PDSCH is no later than the last symbol of the scheduling DCI
@Nokia: We would be okay to accept option 2b

	Ericsson
	No
	No
	No
	Potentially feasible
	We can accept Option 2 as compromise. Among two variants (2a/2b), 2a is not acceptable, since it limits PDSCH duration and contradicts with the intention.
· The problematic scenarios raised by Apple are corner cases when PDSCH and DCI overlap. Now, it is strange to have a solution that disallow some scheduling cases regardless of the time between PUCCH and DCI. In that regard, 2b seems to be reasonable. 

	Intel
	No
	No
	No
	Yes
	Given that the timeline equation in Rel-16 has been stabilized for > 2 years, we do not think it is good to reopen the discussions and add the T_switch in the equation. Leaving this to implementation, i.e., relaxation on the scheduling can be considered as a compromise. 

	vivo
	yes
	yes
	yes
	yes
	We are ok for these options.

	ZTE
	
	
	
	
	We are not ok with these options at this stage, we put our analysis here.
Option1 is not feasible from our perspective. Touching the T_proc,1 processing timeline will impact both PDSCH and PUCCH, it is not reasonable to update the processing timeline when the release has been frozen for 2 years.
Option 2a, similar concern as Ericsson.
Option 2b, if the timeline issue exists (although we don’t think so), option 2b can be a potential solution. But we think this should be based on network implementation instead of specifying it in the specification.

	vivo2
	
	
	
	
	Since this release has been frozen for a long time, we prefer network implementation.

	Qualcomm
	Yes
	Yes
	
	
	Option 1a is our first preference, Option 1b is also acceptable.
If companies are with concern on Rel-16, we would suggest to go with Rel-17.




[Closed Q3]: If the answer is “yes” to Q1 and if none of the options are acceptable under Q2, then please provide any other potential option here to resolve the issue


	Company
	Please provide any other potential option to resolve the issue

	Ericsson
	We didn’t answer Yes to Q1, but OK to find a compromise. Hence, we provided answers to Q2.




3. Summary of 1st round email discussion
In the 1st round of email discussion, 10 companies (including ZTE, Huawei, HiSilicon, Nokia, NSB, Ericsson, Intel, Vivo, Apple, Qualcomm) provided their inputs. Out of the 10 companies, 6 companies (including Huawei, HiSilicon, Intel, Vivo, Apple, Qualcomm) agree with the problem statement that the timeline issue exists for at least some of the PDSCH scheduling cases when the scheduling DCI (for PDSCH) triggers UL Tx switching for PUCCH with corresponding HARQ-ACK and no time relaxation is added to , while switching gap (Tswitch) is reported by UE. 
On the second question of indicating preference for the option to resolve the issue, all the 10 companies provided their views. Out of the 4 companies that may not agree with the problem statement in Q1, 3 companies still seem open to consider one of the options to find a compromise. One of those 4 companies also agree with one of the options but think that it could be handled by implementation. Overall, it seems that option 2b has the majority support.
·  Option 2: If UL Tx switching is triggered for PUCCH with HARQ-ACK by scheduling DCI (for PDSCH) and switching gap (Tswitch) is reported by the UE, then scheduling restriction is applied by gNB and one of the following options can be adopted (no new UE capability needed with option 2):
· Option 2a: gNB scheduling ensures that the duration from the last symbol of the scheduling DCI to the last symbol of the scheduled PDSCH is equal or longer than Tswitch
· Option 2b: gNB scheduling ensures that the duration from the last symbol of the scheduling DCI to the first symbol of the PUCCH with HARQ-ACK is equal or longer than the combined duration of Tswitch and Tproc,1
Also, 2 companies indicated the preference to adopt option 1a (option 1b also likely acceptable) for Rel-17 UL Tx switching, if companies have concern on introducing option 1a/1b for Rel-16.
4. Email discussion – 2nd round
In view of the outcome of the 1st round of email discussions, the moderator proposes to discuss and provide input to the following proposal. 
Considering option 2b as possibly the least objectional option, following is proposed:

[Closed] Proposal 1: For NR Rel-16, if UL Tx switching is triggered for PUCCH with HARQ-ACK by scheduling DCI (for PDSCH) and switching gap (Tswitch) is reported by the UE, then gNB scheduling ensures that the duration from the last symbol of the scheduling DCI to the first symbol of the PUCCH with HARQ-ACK is equal or longer than the combined duration of Tswitch and Tproc,1
Do you have strong concerns in adopting proposal 1 (option 2b from 1st round)? 
If so, please indicate your concern in the table below:
	Company
	Please provide concerns, if any, on proposal 1 to be adopted

	Qualcomm
	Our first-round comment is late and not captured in the document. Sorry for late submission.
Option 1a is our first preference, Option 1b is also acceptable. We understand companies have concern on late proposal for Rel-16, we could accept Option 2b as Rel-16 solution. However, we would suggest to adopt Option 1a since Rel-17.

	Moderator
	@Qualcomm: sorry for missing your earlier inputs. I have now merged your inputs from 1st round and updated the summary of 1st round email discussion as well. Also, I have added now separate proposals corresponding to Rel-16 and Rel-17

	ZTE
	Thanks moderator for the summary. Unfortunately, as we commented in the 1st round, we still question about the necessity of such additional restriction and the necessity of this proposal. Our following comments/analysis in the 1st round of discussion has not been replied by companies yet. We copied it here for reference. 
	Thanks for the response. From our perspective, the following red highlighted part can ease this issue to some extent.
4- The proponent compared T_proc,1 with PUSCH preparation timeline in the proponent contribution. However, from our perspective, PUCCH preparation may not take such long time as PUSCH since the data carried by PUCCH is much smaller.
5- Based on the previous Rel-16 discussion, the length of the PDSCH symbols and the PDSCH processing time included in the T_proc,1 can provide some margin for  UL Tx switching, thus further introducing UL Tx switching in T_proc,1 is not necessary.
Also, based on the following figure from proponent’s contribution [1], the issue mainly arises when the PDCCH finishes earlier than the corresponding PDCCH. However, according to 38.214, PDSCH length >= 2 and PDCCH length <=3, it means that PDSCH finishes just 1 symbol earlier than the PDCCH. This “1 symbol” can be accommodated by the above red highlighted parts at least from our perspective.
[image: ]






	Apple
	As the proponent, we support the proposal
@ZTE: 
On your point of PDSCH processing and PUCCH preparation may not take such long time as PUSCH – it is clear that because of this very reason, the N1 values for corresponding SCS are shorter than N2 values. So already the supported timeline is shorter for PUCCH. Now, it is unreasonable to assume that switching gap (when reported) can also be accommodated within the existing timeline for PDSCH processing/PUCCH preparation. Especially, for the larger switching gap value up to 210us, it is even more problematic. So that’s why, UE relies mainly on the margin provided by PDSCH symbols. And for this very reason, we talk about only the problematic cases when PDSCH symbols don’t have enough duration from the end of scheduling DCI. 
On the one figure that you shared from our contribution; I would like to highlight two aspects. First, UE cannot start applying UL Tx switching until it decodes the scheduling DCI, so not clear what you mean by just one symbol is needed to be accommodated. In fact, in this case, the entire duration of reported switching gap needs to accommodate after the end of scheduling DCI to start of PUCCH, which is even shorter than T_proc,1. Also, we have shown other cases, where the issue exists, when PDSCH duration is not long enough.  And as you can see in the calculations, for higher SCS, the issue is even more pronounced. So, in our view and also in view of other companies, the issue does exist.
I hope this clarifies to you the problem that for certain scheduling cases, there is just not enough timeline duration to accommodate switching gap as well. Just assuming that any additional timing requirement can be accommodated within the existing timeline for all scenarios is not fair and simply not practical from UE point of view. With this, I hope you can consider the compromised proposals

	Nokia, NSB
	We can accept the proposal (option 2b of round#1) if there is a broad consensus that a resolution is needed. We agree with ZTE that this is a network implementation restriction, but we assume that the proponents want assurances that the network respects these restrictions so that the UE design can rely that the problematic cases don’t happen.

	ZTE
	Thanks @Apple for the clarification. To us, the PDSCH can accommodate/absorb UL Tx switching period, and you seem also agree with that. Then the issue is what if the PDSCH finishes earlier than the PDCCH, UE still needs to decode the PDCCH first. In this case, as we commented above, the worst case is PDSCH=2symbol and PDCCH=3symbol, then UE may lose 1 symbol of processing time. However, after checking the spec, it seems the current T_proc,1 has already accommodated this issue by d1,1 = 3.
	-	if the number of PDSCH symbols allocated is 2,
-	if the scheduling PDCCH was in a 3-symbol CORESET and the CORESET and the PDSCH had the same starting symbol, then d1,1 = 3,
-	otherwise d1,1 is the number of overlapping symbols of the scheduling PDCCH and the scheduled PDSCH.



Again, we understand the motivation behind this proposal but Rel-16 is too late to have such change. The network and UE have implemented and even tested Rel-16 features for a while, we don’t support to have this proposal for Rel-16 at such a late stage. It is clearly a NBC change.


	vivo
	We share the same view with Nokia.

	Apple
	@ZTE: In the figure that you showed from our contribution, the calculation for T_proc,1 also takes into account d_{1,1} and after taking this into account as well, we show the values in the table that the total timeline duration is not enough to accommodate the switching gap. Even if you take into account duration of PDSCH symbols, N1, d_{1,1}, still you can see the values in the table below for T_proc,3 that they are not at all sufficient to contain the switching gap. Especially, if you see for higher SCS, we get just 21 symbols with u=2 for T_proc,3 (timeline from end of DCI to start of PUCCH) in comparison to T_proc,2 +T_switch that has 35 symbols for u=2 and T_switch = 210us. 
Even independent of the comparison with T_proc,2, by simple calculation, for example, you can see that for T_switch = 210us, you need 6 additional symbols for SCS u=1 and you need 12 additional symbols for SCS u=2. So there is literally no way for such cases that current timeline is sufficient. Even direct comparison with d_{1,1} is in no way sufficient. I don’t know how ZTE can claim that d{1,1} is there to accommodate this issue when the values for d{1,1} are much lower, not more than 4 for any PDSCH scheduling scenario for both type A and type B, while the requirement for T_switch goes as high as 12 additional symbols. 
Therefore, we simply don’t see that ZTE justification is reasonable or correct to assume no additional relaxation is needed for UE and everything can be accommodated in the existing timeline duration for all the scheduling scenarios
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[Closed] Proposal 2: For NR Rel-17, if UL Tx switching is triggered for PUCCH with HARQ-ACK by scheduling DCI (for PDSCH) and switching gap (Tswitch) is reported by the UE, then Tswitch is added to the PDSCH processing timeline (Tproc,1) and new UE capability is introduced
Do you have strong concerns in adopting proposal 2 (option 1a from 1st round)? 
If so, please indicate your concern in the table below:




	Company
	Please provide concerns, if any, on proposal 2 to be adopted

	ZTE
	Similar comment as in Proposal 1 above. We still question about the necessity of such additional restriction and the necessity of this proposal.
Also, there are other aspects need to be clarified for this proposal, e.g., whether it is applied to both SUL and CA?  If a new capability is added in Rel-17, will it be an in-capability?

	Apple
	As proponent company, we support the proposal.
@ZTE:
Provided clarification to your concerns under proposal 1. Hopefully that makes it clear to you. On this proposal, yes, we think that this can be applied to both SUL and CA. I think it should be a UE capability that is used to determine if T_switch is added to T_proc,1 or not. So in a way a relaxed timeline for UE is assumed with this reported capability

	Nokia, NSB
	Yes. We have a strong concern in adoption proposal 2 (option 1a from round 1). If we need a resolution for Rel-16, then we can introduce the network restriction as in proposal 1. In that case there is no need or no motivation to have an alternative solution for Rel-17. We are not really open to rediscuss the UE processing time equation.

	ZTE
	We understand the potential issue is mainly for UE reporting larger switching period, e.g., 210us. We can compromise to have a solution since Rel-17. However, Option1 is NOT preferred by us. Changing T_proc,1 will not only impact the UL Tx switching itself, it may also impact the other implementation associated with T_proc,1. If we are going to have something for Rel-17, we would suggest Option 2b.

	vivo
	We share the same view with Nokia.

	Apple
	@Nokia, ZTE: We would be fine to take option 2b for both Rel-16 and Rel-17





5. Summary after 2nd round of email discussion
Based on the discussion and inputs from 10 companies during the 1st round, 2 proposals were suggested by moderator corresponding to Rel-16 and Rel-17. It was requested to comment if companies have any concern on the two proposals.
For proposal 1, it is quite clear that 9 out the 10 companies seem to support the proposal or at least accept it as a compromise to adopt the proposal for introducing the restriction in Rel-16. One company seems to have concern on proposal 1 as they believe that the restriction is not really needed. Proponent company has provided further details on the justification of the issue and need to introduce restriction. Moreover, this is a compromised solution and not expected to impact the determination/calculation of Tproc,1
For proposal 2, multiple companies have concerns in adopting the proposal to add Tswitch  to Tproc,1 for Rel-17. However, it seems acceptable to adopt the same solution as in proposal 1 for Rel-17 as well. At least none of the companies seem to have concern on adopting Proposal 1 based solution for Rel-17. 

Moderator’s Assessment and recommendation
In moderator’s view, broadly the companies do seem to realize the issue, at least for some of the scheduling scenarios. Even the company that has concern in adopting Proposal 1 (for Rel-16) seems to acknowledge (as commented under proposal 2) that there is potential issue when the UE reports larger switching period, e.g., 210us. Therefore, the question now doesn’t seem so much about the issue, rather the preference of companies to introduce the change in Rel-16 and Rel-17 or only Rel-17. 
Considering that large majority seems to be fine to accept the compromised proposal for both Rel-16 and Rel-17, moderator’s recommendation would be to adopt the proposal to introduce following restriction for both Rel-16 and Rel-17:
For NR Rel-16 and Rel-17, if UL Tx switching is triggered for PUCCH with HARQ-ACK by scheduling DCI (for PDSCH) and switching gap (Tswitch) is reported by the UE, then gNB scheduling ensures that the duration from the last symbol of the scheduling DCI to the first symbol of the PUCCH with HARQ-ACK is equal or longer than the combined duration of Tswitch and Tproc,1
TP based on the above proposal can be prepared as next step.

6. Email discussion – 3rd round
Based on the discussion in 2nd round and summary in section 5, following proposals are suggested by moderator

[Closed] Proposal 3: For NR Rel-16 and Rel-17, for both CA and SUL, if UL Tx switching is triggered for PUCCH with HARQ-ACK by scheduling DCI (for PDSCH) and switching gap (Tswitch) is reported by the UE, then gNB scheduling ensures that the duration from the last symbol of the scheduling DCI to the first symbol of the PUCCH with HARQ-ACK is equal or longer than the combined duration of Tswitch and Tproc,1
Please provide comments in the table below, only if you have serious concerns and cannot live with proposal 3
	Company
	Please comment, only if you have serious concerns and cannot live with proposal 3

	Qualcomm
	Our preference is Option 1a/1b, but we can live with FL proposal as compromise.

	ZTE
	As we commented in the previous round of discussion and also in the email reflector (copied below for reference). We are NOT ok to have a CR or conclusion for Rel-16 at this stage, it is clear a NBC change. We have to be careful here. 
Also, the current proposal is only about dynamic scheduled PDSCH. I guess if we are going to have something for this potential issue, the SPS should also be considered. 
Maybe another way is to come back to this issue in next RAN1 meeting so that companies can have more time to further check internally and also the proponents can provide complete solutions for both DG-PDSCH and SPS.

-----------------------Copy our previous response in the reflector here just for reference----------------------------
Thanks for the discussion and summary. We want to clarify further. It seems that we have different baselines during our discussion. 
Our baseline: Based on the previous Rel-16 discussion, T_proc,1 can provide sufficient timeline even when UL Tx switching is triggerred becasue there are margins, e.g., PDSCH symbols. However, you mentioned that PDSCH may finishes earlier than the PDCCH sybmols, in this case, there is no such thing as margin provided by PDSCH symbols. Then we clarified that the existing d1,1 value in T_proc,1 calculation has addressed this issue. That's why we think "PDSCH may finishes earlier than the PDCCH sybmols" is not an issue.
Your baseline:  You seem to beleive that even if the PDSCH finishes later than the PDCCH, with this margin provided by PDSCH symbols, the current T_proc,1 is not sufficient. The comparison table provided in your contribution tries to compare the processing time between PUCCH processing time vs PUSCH processing time. We are not convinced by the logic that if {PUCCH processing time} is smaller than the {PUSCH processing time + T_switch}, then T_switch should be added in PUCCH processing time as well. From our perspective, typically the PUCCH processing time will be smaller than the PUSCH processing time in most cases since PUSCH carriers more data.
Even if we follow your logic to compare the PUCCH processing time vs PUSCH processing time, another aspect needs to be considered is that the PUCCH usually is transmitted over 15/30KHz SCS slot and also SCS for PUCCH is usually smaller than PDSCH/PUSCH. Since the T_proc,1 calculation has to take the minimum SCS among {PDCCH, PDSCH, PUCCH} into account, then the new table for comparison is as following. As we can see:
    if PUCCH is transmitted in 15KHz SCS carrier, then only up to 1-symbol gap is observed between PUCCH processing time vs PUSCH processing time if 210us Tx switching period is applied.
    if PUCCH is transmitted in the 30KHz SCS carrier, the gap between PUCCH processing time vs PUSCH processing time is mainly observed when 210us Tx switching period is applied. 

Table1: Assuming PUCCH is transmitted in 15KHz. 
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Table2: Assuming PUCCH is transmitted in 30KHz. 
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We understand that there may be some certain cases where T_switch needs to be considred in T_proc,1  if UE reports T_switch = 210us. That's why we can compromise to have a proposal for Rel-17. However, there are also lots of other cases where the current specification works well, e.g., most of the cases when UE reports T_switch = 35us or T_switch = 140us. Considering this is clearly a NBC change which will impact the Rel-16 network design and UE design, we think we should be careful here. That's why we don't support to have spec change for Rel-16 at this stage.

Overall, we can compromise to have the opiont2b listed in the modeartor summary for Rel-17 but not for Rel-16 at this stage.
The proposal can be updated as following.
For NR Rel-17, for both CA and SUL case, if UL Tx switching is triggered for PUCCH with HARQ-ACK by scheduling DCI (for PDSCH) and switching gap (Tswitch) is reported by the UE, then gNB scheduling ensures that the duration from the last symbol of the scheduling DCI to the first symbol of the PUCCH with HARQ-ACK is equal or longer than the combined duration of Tswitch and Tproc,1
-----------------------Copy our previous response in the reflector here just for reference----------------------------


	Apple
	We support the proposal as proponent.

@ZTE:
As commented earlier, we have taken the additional margin provided by d1,1 to the timeline calculation and even taking that into account, there are cases when switching gap cannot be contained within the total duration of PDSCH symbols, and Tproc,1. Switching gap value can go as large as 12, while d1,1 value even is typically not more than 4. Therefore, we cannot rely still on the existing timeline.

Nevertheless, we also consider the concerns from ZTE and are fine to have more time for them and others to check internally. From this point of view, we are fine to continue the discussion in the next RAN1 meeting. 



[Closed] Proposal 4: Adopt following TP (based on proposal 3 with option 2b) to be added to clause 5.3 of TS 38.214 for Rel-16 and Rel-17

If uplink switching gap is triggered according to clause 6.1.6, UE is not expected to be scheduled on the first uplink symbol of the PUCCH which carries the HARQ-ACK information, if the first uplink symbol of the PUCCH starts earlier than the combined duration of {Tswitch + Tproc,1} from the last symbol of the PDCCH scheduling the PDSCH, where Tswitch is defined in clause 6.4

Please provide comments on the recommended TP in the table below
	Company
	Comments

	Qualcomm
	We are ok with the proposed TP. 

	ZTE
	Similar comment as in Proposal 3. The SPS case is missing in this TP. Maybe one way is to come back to this issue in next RAN1 meeting so that companies can have more time to further check internally and also the proponents can provide complete solutions for both DG-PDSCH and SPS.

	Ericsson
	Thanks ZTE for the detailed explanations.
The factor of d1,1 that is intended to compensate if PDSCH ends earlier than PDCCH was very important insight.
Based on ZTE explanations, we are becoming more certain that if any action is needed.
The concern is a for a corner case. However, even for this case, the UL transmission is PUCCH which occurs on PCell (at least for Rel-16). That means that the UE always knows that PUCCH would occur on a certain cell and it is not subject to be switched.
There could a PUSCH transmission in a different slot (with reference to PUCCH slots) that results in UL Tx switching for PUCCH. But the fact that the UE knows PUCCH carrier doesn’t change, is an information that definitely helps UE implementation. Then, we question really if the issues raised are really critical and UE implementations can’t handle it. And for that, we need to take extreme measure to introduce NBC change.
 
Therefore, the more we think about this issue, we are more convinced that it is not an issue that needs specification changes to be addressed. Should be handled by implementations. And even Option 2b is not needed.
 

	Apple
	@Ericsson
In our calculations to determine the overall timeline from the end of DCI to the start of PUCCH, we have already taken d1,1 value into account. And as commented in previous proposal, switching gap value can go as large as 12, while d1,1 value even is typically not more than 4. Therefore, we cannot rely still on the existing timeline. Also, PUCCH switching is not only triggered as a result of PUSCH transmission with UL Tx switching, but it could be independently triggered by the PDSCH scheduling DCI and in fact that is what is considered for this issue. As captured in 38.214, UL Tx switching can be triggered for clause 5.3.
But we do agree with ZTE that some additional time would be beneficial to check with the implementation team and to further update the TP for SPS as well. From this point of view, we are okay to continue discussion in the next meeting.


	vivo
	We are OK to have further discussion in the next meeting.



7. Summary after 3rd round of email discussion
Based on the inputs received during the 3rd round of email discussion, one company has concern on taking proposal 3, i.e. adopting the proposed solution (option 2b) for both Rel-16 and Rel-17. However, they have suggested to come back to the issue in the next RAN1 meeting to further check the implications of proposed solution. Also, 3 other companies have indicated that it is okay to have further discussion in the next meeting. No company has raised any issue on following up with discussion in the next RAN1 meeting.

Moderator’s Assessment and recommendation
In moderator’s view, some more time could possibly be useful for companies to further check internally with their respective implementation team. Considering that this is the 1st meeting when this issue has been brought up by the proponent company and the compromised proposed solution is critical for both network and UE vendors, we can possibly close the discussion in this meeting, give some more time and come back to this issue in the next RAN1 meeting, if possible.
Proposal 3 and proposal 4 in section 6 (copied below) provide a good basis for further discussion in RAN1#111

Proposal 3: For NR Rel-16 and Rel-17, for both CA and SUL, if UL Tx switching is triggered for PUCCH with HARQ-ACK by scheduling DCI (for PDSCH) and switching gap (Tswitch) is reported by the UE, then gNB scheduling ensures that the duration from the last symbol of the scheduling DCI to the first symbol of the PUCCH with HARQ-ACK is equal or longer than the combined duration of Tswitch and Tproc,1


Proposal 4: Adopt following TP (based on proposal 3 with option 2b) to be added to clause 5.3 of TS 38.214 for Rel-16 and Rel-17
If uplink switching gap is triggered according to clause 6.1.6, UE is not expected to be scheduled on the first uplink symbol of the PUCCH which carries the HARQ-ACK information, if the first uplink symbol of the PUCCH starts earlier than the combined duration of {Tswitch + Tproc,1} from the last symbol of the PDCCH scheduling the PDSCH, where Tswitch is defined in clause 6.4

8. Reference
[1] 	3GPP R1-2209558, “On Rel-16 UL Tx switching for PUCCH with HARQ-ACK”, Apple Inc. 


9. Appendix 
	In [1], following proposals/observations are provided:
Observation 1: For Rel-16 UL Tx switching, the margin provided by the PDSCH symbols plus PDSCH processing timeline is not sufficient to perform UL Tx switching triggered for PUCCH carrying HARQ-ACK for the scenarios when (also shown in Table):
· the scheduling DCI and corresponding PDSCH are overlapping
· and/or reported switching gap value is higher
· and/or higher numerology is applied 
	
	N1
	N1 + 4 (
	N2
	N2 + (

	
	
	
	
	35s
	140s
	210s

	0
	8
	12
	10
	11
	12
	13

	1
	10
	14
	12
	13
	16
	18

	2
	17
	21
	23
	25
	31
	35


Observation 2: For Rel-16 UL Tx switching, if DL interruption is reported for the same bands on which UL Tx switching for PUCCH is triggered and corresponding PDSCH is transmitted, then no DL symbols can be used as a margin to account for the switching gap
Observation 3: Current specification is not able to handle all the supported PDSCH scheduling scenarios, when UL Tx switching is triggered for PUCCH carrying HARQ-ACK (triggered by DCI that schedules corresponding PDSCH)
· It is assumed same switching gap value (as reported by UE) is needed regardless of whether it is applied for PUSCH or PUCCH

Proposal 1: RAN1 should discuss and identify solution(s) to resolve the issue when existing margin from PDSCH symbols combined with PDSCH processing timeline is not sufficient to apply the UL Tx switching triggered for PUCCH carrying corresponding HARQ-ACK

Proposal 2: RAN1 can consider following possibilities to resolve the issue for UL Tx switching triggered for PUCCH carrying HARQ-ACK:
· update the PDSCH processing timeline to accommodate the reported switching gap values by UE
· at least for the PDSCH scheduling cases when the existing margin from PDSCH symbols combined with PDSCH processing timeline is not sufficient to apply UL Tx switching triggered for PUCCH carrying corresponding HARQ-ACK
· preclude the PDSCH scheduling cases when existing margin from PDSCH symbols combined with PDSCH processing timeline is not sufficient to apply UL Tx switching triggered for PUCCH carrying corresponding HARQ-ACK

Proposal 3: RAN1 should consider introducing new UE capability to avoid NBC issues if any of the solution is adopted to update the specification support for UL Tx switching for PUCCH carrying HARQ-ACK
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