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1 Introduction 
This document is to kick-off the following email discussion: 
· [107-e-NR-L1enh-URLLC-04] Discussion on remaining issues on UL prioritization and UL skipping by Nov 17 - Lihui (vivo)
Please provide your 1st round feedback by UTC 23:59 PM, Nov. 12.
For the 2nd Round email discussion, please firstly check some replies to the companies in the 1st Round. FL summary for the 1st Round can be found for each section.
Please provide your comments on some proposals and questions tagged as “FL2” before UTC 11:00 AM, Tuesday 16th November.   
Please provide your comments on some proposals and questions tagged as “FL3” before UTC 3:00 AM, Friday 19th November.   

2 Background
2.1 For collision between DG and CG
In RAN1#103-e meeting, RAN1 received LS from RAN2 to confirm the intended UE behavior as below:
	RAN2 LS on Intra UE Prioritization Scenario (R1-2007523)
	RAN2 has agreed in RAN2#107 that  
For the case when no PDU has been generated at all yet, and there are two grants where one will be de-prioritized (and there is data available for both grants), one PDU is generated by MAC.
This agreement means that in the collision scenario between CG and DG with same/different PHY-priority index, and only one transport block is delivered to PHY, PHY transmit on the grant for which a transport block is delivered and skip the transmission on the other grant.
It is not clear from the wording in the LS R1-2005078 if the PHY behavior described above is consistent with RAN1 understanding.
RAN2 respectfully asks RAN1 to clarify if the mentioned scenario is supported or not.






RAN1 provided the corresponding reply LS as following:
	RAN1 Reply LS on Intra UE Prioritization Scenario (R1-2009680)
	RAN1 had a discussion and made following agreements: 
Agreement
· For the collision scenario between CG and DG with same/different PHY-priority index, if there is no collision between PUCCH and the CG and there is no collision between PUCCH and the DG, the behaviour mentioned in the LS is consistent with RAN1’s understanding if taking into account the TP to Rel-16 TS 38.214, i.e., revision CR in R1-2008655.
· When the MAC entity is configured with lch-basedPrioritization, for the collision scenario between CG and DG with same/different PHY-priority index, and when there is collision between PUCCH and the CG with the same priority and/or there is collision between PUCCH and the DG with the same priority, RAN1 is still discussing the related PHY layer behaviour. 






In RAN2#113-e and RAN2#113bis-e meeting, RAN2 further discussed Rel-16 intra-UE prioritization with taking UL skipping agreement into account and achieved following agreements:
	Working assumption: When lch-BasedPrioritization is not configured and Rel-16 CG/DG PUSCH skipping is enabled, DG always overrides CG. This working assumption is not agreed until confirmed by RAN1.
Working assumption: The MAC entity does not generate a MAC PDU for a deprioritized uplink grant even when its associated PUSCH is overlapping with PUCCH. This working assumption is not agreed until confirmed by RAN1.
Confirm the WA that LCH based prio has higher priority than UL skipping still applies, and we expect that if there are issues, RAN1 will come-back.



2.2 For collision between SR and PUSCH
In RAN1#104-e meeting, RAN1 received LS from RAN2 to confirm the intended UE behavior as below:
	RAN2 LS on overlapped data and SR are of equal L1 priority (R1-2100026)
	RAN2 confirms the intended UE behavior: For the case of overlapping PUSCH and SR with equal L1 priority and MAC has not yet delivered MAC PDU for the PUSCH to PHY, if SR is prioritized in MAC, MAC shall not deliver the MAC PDU for the PUSCH and shall instruct PHY for SR transmission. 
RAN2 respectfully asks RAN1 to confirm if the intended UE behavior mentioned above can be supported.






RAN1 provided the corresponding reply LS as following:
	RAN1 Reply LS on overlapped data and SR are of equal L1 priority (R1-2102244)
	Assumption: LCH based prioritization is configured. Rel-16 UL skipping is possible. 
RAN1 respectfully asks RAN2 to provide their views on which understanding (understanding 1 or 2) is the intended MAC layer behavior or to provide an alternate understanding, for case 2-1, case 2-2, case 3 and case 4.






In RAN2#114-e meeting, RAN2 send the Reply LS on overlapped data and SR with equal L1 priority as follows.
	RAN2 would like to appreciate the LS on overlapped data and SR are of equal L1 priority (R1-2102244). RAN2 has discussed and concluded the following.
For case 2-1 and case 4, RAN2 has made the following agreement in RAN2#114-e:
	We go with Understanding 1: MAC does not use knowledge of UCI multiplexing when MAC executes LCH based prioritization and deciding when to transmit SR 


For case 2-2 and case 3, RAN2 has made the following working assumption in RAN2#113-e:
	Working assumption: The MAC entity does not generate a MAC PDU for a deprioritized uplink grant even when its associated PUSCH is overlapping with PUCCH. This working assumption is not agreed until confirmed by RAN1.


It was further confirmed in RAN2#113bis-e:
	Confirm the WA that LCH based prio has higher priority than UL skipping still applies, and we expect that if there are issues, RAN1 will come-back.


The intended MAC layer behaviour of the working assumption is Understanding 2.



In RAN2#115-e meeting, RAN2 agreed and sent following LS in R1-2110755:
	1. Overall Description:
[bookmark: OLE_LINK1]RAN2 has agreed to remove the condition relevant to LCH-based prioritization in UL skipping checking due to the need to fix a hole in the MAC spec (assuming both LCH-based prioritization and Rel-16 UL skipping are configured together) and has effectively implemented the working assumption in the MAC spec (see details in the attached CR R2-2107198). RAN2 expects that if there are issues, RAN1 will come back.
Confirm the WA that LCH based prio has higher priority than UL skipping still applies, and we expect that if there are issues, RAN1 will come-back.
2. Actions:
RAN2 respectfully asks RAN1 to take the above information into account.



3 Frist Round Discussions
As mentioned in the preparation phase, this issue has been discussed at least in 4 RAN1 meetings and no any consensus was achieved until now. Hopefully companies can be constructive and flexible in this meeting.
Let’s still start with the following three Scenarios for intra-UE prioritization/multiplexing:
· Scenario #2: lch-basedPrioritization is NOT configured, and TWO PHY priorities for UL transmission
· Scenario #3: lch-basedPrioritization is configured, and SINGLE PHY priorities for UL transmission
· Scenario #4: lch-basedPrioritization is configured, and TWO PHY priorities for UL transmission
Note that UE behavior for Scenario #1 of lch-basedPrioritization is NOT configured, and SINGLE PHY priorities for UL transmission is already finalized in the RAN1 meeting#105-e meeting. 
3.1 Discussion on Scenario#2 without LCH based prioritization
1st Round
For Scenario#2 that lch-basedPrioritization is NOT configured, and TWO PHY priorities for UL transmission, the main issue is whether to confirm RAN2’s WA. Based on the submitted contributions, no company objects to confirm RAN2’s WA, hence following is proposed:   
Proposal 3-1: RAN1 confirms RAN2’s following working assumption.
· When lch-BasedPrioritization is not configured and Rel-16 CG/DG PUSCH skipping is enabled, DG always overrides CG.  

If you object above proposal, please provide the reasons and compromised proposal (that most companies can accept) to move forward in the table below.   
	Company
	View

	Nokia, NSB
	Support

	vivo
	Support

	ZTE
	We support this proposal.

	Samsung
	Support

	OPPO
	Support

	Hw/HiSi
	Support

	Qualcomm
	If this proposal is agreed, in case CG and DG PUSCHs are overlapping, DG wins but can be skipped if there is no data available regardless of whether the DG is overlapping with a PUCCH of the same priority or not. If this statement is correct, then in our view, this proposal complicates the UCI multiplexing behavior. We prefer a solution that addresses the UCI multiplexing issue in all cases to the extent possible.    
Moderator’s reply: above this statement is NOT correct. The proposal means if the lch-basedPrioritization is NOT configured, DG overrides CG always regardless of PHY priority. In case the PUCCH overlaps with the DG of the same L1 priority, the DG PUSCH cannot be skipped, applying the RAN1 Rel-16 maintenance agreements under AI 7.1. 
[Qualcomm2] Thanks for the response. In a slightly different case, if CG is overlapping with a PUCCH of the same priority, what is the expected UE behavior with regards to the PUCCH? Is it transmitted or dropped? Thanks.  
Moderator’s reply2: since it is deterministic that DG always override CG, if the PUCCH is not overlapped with DG. The PUCCH is transmitted.

	Intel
	Support

	LG 
	Support

	Ericsson
	Support



Summary for the 1st Round:
No company object the proposal, hence, moderator recommend following to be agreed.
FL2 Proposal 3-1: RAN1 confirms RAN2’s following working assumption.
· When lch-BasedPrioritization is not configured and Rel-16 CG/DG PUSCH skipping is enabled, DG always overrides CG.  
Objecting company: 
	Company
	Comment

	Qualcomm
	Not objecting (at least not yet.) But, we have a question above and appreciate a response. Thanks.



3.2 Discussion on Scenario#3 and #4 with LCH based prioritization
1st Round
Since we already discussed this issue for several meetings, some repeated points are not listed here (if interested, please refer to the summary R1-2108461 in RAN1#106-e meeting). Based on the submitted contributions, following options are proposed to solve this issue.
· Option 1: Confirm RAN2’s Was that LCH based prio has higher priority than UL skipping. [2], [5], [7], [9], [10]
· The handling of the PUCCH that that overlaps with a PUSCH of the same L1 priority if the PUSCH is not delivered by MAC can be further discussed in RAN1, details see section 3.2.1.
· Option 2: Do NOT confirm RAN2’s WA, and inform RAN2 that when lch-basedPrioritization is configured, Rel-16 UL skipping cannot be enabled in Rel-16. [6]
· Details see section 3.2.2. 
· Option 3: Do NOT confirm RAN2’s WA, and inform RAN2 that MAC layer can skip other PUSCHs except the one indicated by the PHY layer. [11]
· Details see section 3.2.3.
· Option 4: 
· Confirm RAN2’s Was that LCH based prio has higher priority than UL skipping and indicate to RAN2 that RAN1 expects the L2 priority of L1 HP PUSCH with multiplexed UCI is higher than the L2 priority of the L1 LP PUSCH no matter whether there is available data to be multiplexed in the L1 HP PUSCH.  For the case that the L1 LP PUCCH overlaps with a L1 LP PUSCH which is cancelled by a L1 HP PUSCH; 
· Do NOT confirm RAN2’s WA and inform RAN2 that MAC PDU should be generated for the L1 HP PUSCH as long as there is UCI to be multiplexed in the L1 HP PUSCH. [4]
· Details see section 3.2.4.
· Option 5: Confirm RAN2’s WA that LCH based prio has higher priority than UL skipping and RAN1 conclude that UE does not expect the following overlapping case:
· There are DG PUSCH and CG PUSCH overlapping on the same serving cell with the same or different PHY priorities and one of the DG PUSCH or CG PUSCH would be selected to carry UCI with the same PHY priority as the selected PUSCH according to the PUSCH selection rule in clause 9 of TS 38 213. [8], [7]
· Option 6: If RAN1 cannot finalize the design at RAN1 #107-e, UL skipping/UCI multiplexing is not discussed more for Rel-16. [10] 
If we cannot converge on one option among above Option 1, Option 2, Option 3 and Option 4, then we should select between Option 5 and Option 6. 
[bookmark: _Hlk87533440]Q3.2-1: 
1) Please indicate your first preferred option among Option 1, 2, 3 and 4.
2) Between Option 5 and Option 6, which option you can accept? 

	Company
	View

	Nokia, NSB
	Option 1 is our preference. 

We are not sure we understand the intention of Option 5 fully. Would this mean we do not support overlapping PUSCH on the cell with the smallest ServCellIndex? I.e. we would need to at least support CA to have the operation of overlapping PUSCHs of the same or different priority operation (and then on some Scell only)??
Moderator’s reply: my understanding for Option 5 is we can still support CA, for example, a CG and a DG with different L1 priorities overlap in the time-domain, but the CG and DG are transmitted on the different CCs, e.g. L1 LP CG on Pcell, L1 HP DG on Scell, and the L1 LP PUCCH on the Pcell overlaps with the L1 LP CG. In such case, there is no issue for PUCCH to MUX on the CG on Pcell and the DG will also be transmitted on the Scell.

Option 6 does not really seems an option, as this means we have specification which is unusable, as we are not able to clarify the behavior. 

	Vivo
	Option 1 is our first preference. 
We can accept Option 5 if we cannot converge. 
Our understanding for Option 5 is we can still support CA, for example, a CG and a DG with different L1 priorities overlap in the time-domain, but the CG and DG are transmitted on the different CCs, e.g. L1 LP CG on Pcell, L1 HP DG on Scell, and the L1 LP PUCCH on the Pcell overlaps with the L1 LP CG. In such case, there is no issue that the PUCCH will MUX on the CG on Pcell and the DG will transmitted on the Scell. 

	ZTE
	We support option 4 since only confirming or not confirming RAN2’s WA may both lead to tough issues.
So we prefer to discuss this issue case by case. Option 4 is a good choice to ensure the HP channel transmission as possible. This is important to URLLC service.  And this is also in line with the motivation of introducing the physical layer priority. 
In addition, we would like to clarify anther way of Option 4 is that RAN2’s WA can be confirmed and further clarify that the HP PUSCH has the highest L2 priority if it overlaps with HP PUCCH as discussed in 3.2.4.
Moderator’s reply: Thanks, I will reformulate based on your wording. 
BTW, for the two questions, do they mean Option 4 has been excluded?
Moderator’s reply:  Option 4 is listed for collecting companies’ views 😊. 

	Samsung
	Option 1 is our first preference so far. For option 6, does it mean that joint operation UL skipping/UCI multiplexing considering MAC/PHY priority is undefined and will be addressed in Rel-17? For option 5, we think that DG PUSCH and CG PUSCH overlapping on the same serving cell with different priority is not scope of Rel-16 since we are discussing details in Rel-17. So, at least different priority should be removed as follows. 
“DG PUSCH and CG PUSCH overlapping on the same serving cell with the same PHY priority or different PHY priorities”
Moderator’s reply: For option 6, my understanding is that the joint operation UL skipping/UCI multiplexing considering MAC/PHY priority is undefined. Not sure it can be addressed in Rel-17, but if Rel-17 support MUX between different priorities, maybe no need to define?
For option 5, I am not sure why the resources for DG PUSCH and CG PUSCH overlapping on the same serving cell with different priority is not scope of Rel-16? In Rel-16 resources can be overlapped, but MAC can only deliver one MAC PDU to PHY. 

	OPPO
	We prefer option 1 or the clarified option 4 by ZTE as “RAN2’s WA can be confirmed and further clarify that the HP PUSCH has the highest L2 priority if it overlaps with HP PUCCH”. If the group cannot converge on confirming RAN2’s WA, confirm RAN2’s WA with some conditions seems to be a way forward and the condition can be FFS.
For option 6, we have the similar question with Samsung and wonder if there is any fundamental difference between the results of option 2 and option 6.
Moderator’s reply: My understanding for option 2 is that NW will not do and UE will also not expect the simultaneous configuration of lch-basedPrioritization and Rel-16 UL skipping. So we need to explicitly specify it in the spec, maybe 38.306. For option 6, my understanding is the simultaneous configuration of lch-basedPrioritization and Rel-16 UL skipping is allowed, and once configured, UE behavior is left to UE implementation. 
By the way, we correct our position in the above summary.

	HW/HiSi
	Option 1 is our first preference. We don’t see much difference between the case that only LCH-based prioritization is configured and the case that both are configured and LCH based prioritization is higher priority than UL skipping.

For Option 2, we would not object it.
For option 5 we have a question for clarification. Does it imply that we confirm the WA but we do not allow the LCH based prioritization procedure and UL skipping to happen simultaneously? E.g. if DG PUSCH overlaps with CG PUSCH, then UCI should not be overlapped with any of the PUSCHs. If this is the situation, then it might not be needed to confirm the WA? 
Moderator’s reply: My understanding is that we still need to confirm it so that RAN2 does not need to update their spec, and based on RAN1’s conclusion e.g., defining the error case, the LCH based prioritization procedure and UL skipping can still be configured simultaneously, the two rules can be applied independently. UE behavior is also clear for option 5.  
HwHiSi 2: Thanks a lot for the explanation. We have one follow-up question here: The error case that is then defined here in RAN1 and copied below, shall it also apply to when LCH based prioritization is configured, but UL skipping not? 
· UE does not expect the following overlapping case:
· There are DG PUSCH and CG PUSCH overlapping on the same serving cell with the same or different PHY priorities and one of the DG PUSCH or CG PUSCH would be selected to carry UCI with the same PHY priority as the selected PUSCH according to the PUSCH selection rule in clause 9 of TS 38 213. 
Moderator’s reply2: my understanding is it is also applied to the case that when LCH based prioritization is configured, but UL skipping is not configured. 

	Qualcomm 
	Option 3, which is identical to the solution already adopted for a simpler scenario in R16 to fix a broken feature introduced in R15. We cannot support a scheme that would lead to leaving the R16 feature broken. To do that, any adopted solution should address the UCI multiplexing issue. 

	Intel
	Option 1 is preferred. 
Option 5 may be an acceptable fallback if we cannot converge to one of options 1 through 4.

	LG
	We support Option 1. Basically Option4 is requesting RAN2 to take PUCCH overlapping into account for logical channel priority, we are totally fine with the intention. However, we think it is difficult to be aligned with current RAN2 specification. 
Option 5, we see it implies RAN1 won’t accept WA while confirming WA. Maybe detailed clarification would be needed.
Moderator’s reply: My understanding for option 5 is that we confirm the WA so that RAN2 does not need to update their spec. Then, based on RAN1’s conclusion e.g., defining the error case, the LCH based prioritization procedure and UL skipping can still be configured simultaneously, the two rules can be applied independently. UE behavior is also clear for option 5.  

	Ericsson
	Option 2.
For Option 3 and Option 4: these seem to try to achieve the same goal that MAC should ensure HP PUSCH with UCI multiplexing is prioritized and not skipped. 
· We agree with Option 3 way to state that this means RAN2 WA is not agreed. 
· Option 4 description above is difficult to understand. How can RAN2 WA being confirmed, then ask the HP PUSCH with UCI (according to UL skipping need) been always prioritized in LCH prio? These are contradictory. 
· Option 4 described above is different from details in 3.2.4 (partly confirm RAN2 WA, not confirm for the non-droppable PUSCH).
We agree with intention of Option 3. However, given the very late stage of Rel-16 maintenance, we don’t think there is time to discuss all overlapping scenarios and decide how PHY layer should decide on the PUSCH to indicate to MAC. Also the Rel-15 UL skipping discussion couldn’t converge on a resolution for repetition case. This is our reason to propose Option 2 instead.
For Option 5: this does not resolve the issue that UL skipping is performed but not fulfilling the purpose of UL skipping procedure, i.e., the PUSCH with UCI is still not fixed, and require blind decoding across carriers.
Moderator’s reply: For option 5, the UCI transmission is fixed, right? since the problematic case is precluded.
“UE does not expect the following overlapping case: There are DG PUSCH and CG PUSCH overlapping on the same serving cell with the same or different PHY priorities and one of the DG PUSCH or CG PUSCH would be selected to carry UCI with the same PHY priority as the selected PUSCH according to the PUSCH selection rule in clause 9 of TS 38 213”



Any other comments?
	Company
	View

	ZTE
	· Option 4 description above is difficult to understand. How can RAN2 WA being confirmed, then ask the HP PUSCH with UCI (according to UL skipping need) been always prioritized in LCH prio? These are contradictory. 

@Ericsson
First, the intention of Option 4 is also to ensure HP PUSCH with UCI multiplexing is prioritized and not skipped
Regarding question, please see the answer below.
The L2 priority of an uplink grant is determined as following. So it can be achieved by setting the L2 priority of the uplink grant to the highest priority as long as this UL grant has the higher physical priority and there is HP UCI to be multiplexed in the uplink grant. In this case, when performing LCH-base prioritization, this UL grant is prioritized due to the highest L2 priority.

	TS38.321
For the MAC entity configured with lch-basedPrioritization, priority of an uplink grant is determined by the highest priority among priorities of the logical channels that are multiplexed (i.e. the MAC PDU to transmit is already stored in the HARQ buffer) or have data available that can be multiplexed (i.e. the MAC PDU to transmit is not stored in the HARQ buffer) in the MAC PDU, according to the mapping restrictions as described in clause 5.4.3.1.2.




	
	



Summary for the 1st Round
· Option 1 is supported by Nokia, NSB, vivo, Samsung, OPPO, HW/HiSi, Intel, LG
· Option 2 is supported by Ericsson, HW/HiSi(would not object)
· Option 3 is supported by QC
· Option 4 is supported by ZTE, OPPO
· Option 5 is supported by CATT, vivo, Intel

FL2 Question 3.2-1: Which option you support or can be acceptable for you (for progress), which option you object? 
	Options
	Option 1
	Option 2
	Option 3
	Option 4
	Option 5

	Supporting companies 
	HwHiSi
Nokia/NSB
Intel
Samsung
OPPO
vivo
	Ericsson, ZTE (acceptable)
HWHiSi (acceptable)
OPPO (acceptable)
	Qualcomm, Ericsson, DOCOMO
	Ericsson (if same intention as Option 3), ZTE，OPPO
	Intel
vivo

	Objecting companies
	Qualcomm, Ericsson, ZTE, DOCOMO
	Nokia/NSB
	Nokia/NSB
Intel
Samsung
vivo
	Qualcomm (this option still leads to non-deterministic UCI multiplexing outcome), 
Ericsson (Option 4 described above is self-contradictory)

[HwHiSi] (it is not clear to us yet, see detail in section 3.2.4) 
	Ericsson
[HWHiSi] (It is not clear to use yet, see details in our follow up question in the first round)



3.2.1: PUCCH handling for Option 1 
1st Round
Option 1 is to confirm RAN2’s WAs that LCH based prio has higher priority than UL skipping and RAN1 can continue the discussion on how to handle the PUCCH that overlaps with a PUSCH of the same L1 priority, but the PUSCH is not delivered by MAC. Following are the Alternatives proposed by companies:
In case LCH based prioritization is configured, for the case that a PUSCH i.e., PUSCH#0 overlaps with a PUCCH#0 with the same L1 priority on a same or different serving cell, a PUSCH i.e., PUSCH#1 overlaps with the PUSCH#0 on one serving cell with the same or different priorities and the PUSCH#1 does not overlap with the PUCCH#0, and if the PUSCH#0 is NOT delivered by MAC,  
· Alt 1: The PUSCH not delivered by MAC will not participant in the Rel-16 PHY intra-UE multiplexing / prioritization operation. Which means: 
· If there is no remaining PUSCH(s) on any serving cell overlapping with the PUCCH#0 of the same L1 priority, the UCI is transmitted on the PUCCH
· Otherwise, the UCI is multiplexed in the PUSCH according to existing rules. [3], [9]

· Alt 2: When timeline condition is met (e.g. the ending symbol of UL grant for the PUSCH#1 should be at least  symbols before the first symbol of the earliest PUCCH#0 or PUSCH#0), 
· If there is no other remaining PUSCH(s) on any serving cell(s) overlapping with the PUCCH#0 of the same L1 priority, the UCI is transmitted on the PUCCH.
· Otherwise, the PUCCH#0 should be dropped. [4], [7]
· Alt 3: Transmit PUCCH#0 and the UE does not expect that there is other remaining PUSCH(s) on any serving cell(s) overlapping with the PUCCH#0 of the same L1 priority. [10]
· Alt 4: Drop the PUCCH#0. [10]

Q3.2.1-1: 
1) Which Alt. is your preference and is there any other Alt(s) that you can accept?
2) What is the expected specification impact for your preferred Alt(s)?
	Company
	View

	Nokia/NSB
	Alt. 1 supported

Not OK with Alt. 2 & Alt. 4, as this will lead to unnecessary UCI dropping even though it can be mapped to another (existing, MAC PDU delivered) PUSCH

Not OK with Alt. 3, as this will basically limit the PUSCH scheduling to a single parallel PUSCH if UL skipping is configured (… impact on UL peak data rate)


	vivo
	At this late stage, we prefer Alt.1 without spec change.


	ZTE
	For Option 2, what is the meaning of ‘otherwise’. Does it mean there is other remaining PUSCH(s) on any serving cell(s) overlapping with the PUCCH#0 of the same L1 priority or the timeline condition is not met.
If the intention is the latter one, we prefer option 2 due to the benefits as explained in our contribution. For example, avoid the LP channel dropping and improve the efficiency.
For Option 1, the PUCCH cannot be transmitted in any case, which depending on the timeline. That is what Option 2 address.
Moderator’s reply: it means there is other remaining PUSCH(s) on any serving cell(s) overlapping with the PUCCH#0. Note that for the timeline, gNB should ensure it, same as for case 1-6 discussed in R1-2102249, RAN1#104-e meeting in AI 7.1. 


	Samsung
	Same view with Nokia. 

	OPPO
	Option 1 is slightly preferred with the understanding that no spec change is needed.

	HW/HiSi
	Alt 1 is preferred and there is no impact to the specification.

	Qualcomm
	None. As explained in our earlier response, we do not support a solution that leaves the feature broken and require RAN1 effort again in the next release to fix it. 

	Intel
	Same view as Nokia; we support Alt 1.

	LG
	Support Alt. 1. UE PHY would consider UL grant based on MAC indication.

	Ericsson
	None. Do not support Option 1

	Apple
	We support Alt. 3 /Alt 4



Summary for the 1st Round
About handling the PUCCH that overlaps with a PUSCH of the same L1 priority, but the PUSCH is not delivered by MAC. Companies preference is summarized below:
· Alt 1 is supported by Nokia/NSB, vivo, Samsung, OPPO, HW/HiSi, Intel, LG
· Alt.2 is supported by ZTE?
· Alt. 3/Alt. 4 is supported by Apple
 
3.2.2. Details for Option 2 
1st Round
Option 2 is NOT to confirm RAN2’s WA, and inform RAN2 that when lch-basedPrioritization is configured, Rel-16 UL skipping cannot be enabled in Rel-16. For Option 2, [6] provides detailed analysis as below:
	· Case 1: Rel-16 UL skipping is disabled, lch-basedPrioritization is configured
For this case, the input to PHY procedure depends on MAC decisions on PDU for the grants and SR. The existing MAC procedure is followed to make decisions on SR, PDU for DG, PDU for CG. After that, PHY multiplexing/prioritization procedure applies, for both single- and two- PHY priority scenarios.
In terms of blind decoding: There is always a need for gNB to perform blind decoding on PUSCH regardless of single- or two- PHY priority, since the MAC may not generate a PDU for CG-PUSCH or DG-PUSCH, if there is no data for the grant or the grant has a lower LCH-based priority than the overlapping grant.
Due to the higher processing demand of blind decoding, the gNB would configure this case only if the gNB receiver is sufficiently capable to handle it.
· Case 2: Rel-16 UL skipping is enabled, lch-basedPrioritization is configured
RAN2 WA above has serious problems due to the iterative interaction between MAC and PHY. For brevity, “UL skipping” refers to “Rel-16 UL skipping” in the discussion below.
First, RAN1 should discuss the implication of the RAN2 WA before making decision. RAN2 WA asks that UL skipping related procedure occurs after LCH based prioritization has been performed, i.e., after MAC has decided on SR, CG-PUSCH, and DG-PUSCH, for both high PHY priority (HP) and low PHY priority (LP) grants if exist. Thus, the following steps are performed between MAC and PHY according to RAN2 WA:
Step 1: MAC takes as input PUSCH resources, SR resources, and information on if the resources overlap;
Step 2 (MAC, LCH based prioritization): MAC decisions on SR, CG, DG, for both HP and LP if exist. The CG and DG may be allowed a PDU (prioritized grants), or not (deprioritized grants).
Step 3 (PHY): As an intermediary step, PHY runs UL skipping related procedure in 38.213 based on actually delivered SR (positive or negative), and prioritized grants. Exclude deprioritized empty grants in this step. The procedure selects the PUSCH(s), among the prioritized grants, that are expected to have UCI multiplexing. 
Step 4 (MAC, UL skipping related): For prioritized grants that are expected to have UCI multiplexing, MAC generates a PDU even if there is no data in the buffer. 
· For prioritized grants that are not expected to have UCI multiplexing, MAC may or may not generate a PDU depending on buffer status.
Step 5 (PHY). PHY performs intra-UE multiplexing/prioritization procedure in 38.213, based on actually delivered SR, PDU for CG, PDU for DG, from MAC.
As shown above, these are iterative steps between MAC and PHY. PHY cannot run Step 3 based on scheduled PUCCH, PUSCH resources. PHY has to wait for MAC decision of LCH based prioritization for data-vs-data and SR-vs-data. This requires specification change to TS38.213 for UCI-PUSCH multiplexing, for example, one set of procedure for Step 3, and another set of procedure for Step 5. Also, this may open a discussion about processing timeline.
We also observe that the UL skipping related procedure fails the purpose of minimizing gNB blind decoding, even though MAC strives to fulfill Rel-16 UL skipping principles in Step 4. This is due to the PHY dependency to the MAC outcome of LCH based prioritization. 
In summary, we think there are serious issues with RAN2 WA. The RAN2 WA should not be confirmed as is. 



Q3.2.2-1:  Any comments/opinions for above analysis for Option 2? 
	Company
	View

	Nokia/NSB
	As the steps here already indicate, there is a double MAC-PHY-MAC-PHY loop needed for steps 2 to step 5. Such iterative operation /interaction between MAC & PHY should clearly be prevented, as this will increase implementation complexity and require major changes to MAC behavior. 
[Ericsson response] The steps are our understanding of how RAN2 WA implies. We also think iterative steps between MAC and PHY should be prevented. Hence we recommend not to confirm RAN2 WA.

	vivo
	If we consider that the PUSCH participating the multiplexing/prioritization is the actual PUSCH; we are not sure why step 3, the intermediary step is needed or not. Since clearly, it involves iterative operation between MAC & PHY, increasing the complexity. 
[Ericsson response] Our understanding is that step 3 is needed for the UL skipping related procedure to identify the PUSCH that is expected to have UCI multiplexing. In this step, PUSCHs are not actual PUSCH (actual PUSCH = a PUSCH with MAC PDU) yet. Otherwise, there is no need for the UL skipping procedure to identify a PUSCH for UCI and request MAC to generate a PDU for it, while un-identified PUSCH may or may not be provided a PDU by MAC (step 4).

	ZTE
	In our understanding, RAN2 WA does not mean the UL skipping related procedures occur after LCH based prioritization has been performed. LCH based prioritization has higher  priority means it can override the decision of UL skipping. Therefore, the UL skipping should be performed before the LCH-based prioritization. The steps should be
Step 1: MAC takes as input PUSCH resources, SR resources, and information on if the resources overlap;
Step 2 (MAC, LCH based prioritization): MAC decisions only SR.
Step 3 (PHY): As an intermediary step, PHY runs UL skipping related procedure in 38.213 based on actually delivered SR (positive or negative), and prioritized grants. Exclude deprioritized empty grants in this step. The procedure selects the PUSCH(s), among the prioritized grants, that are expected to have UCI multiplexing. 
Step 4 (MAC, UL skipping related): For prioritized grants that are expected to have UCI multiplexing, MAC generates a PDU even if there is no data in the buffer. 
· For prioritized grants that are not expected to have UCI multiplexing, MAC may or may not generate a PDU depending on buffer status.
Step 5 (PHY). PHY performs intra-UE multiplexing/prioritization procedure in 38.213, based on actually delivered SR, PDU for CG, PDU for DG, from MAC.
It should be noted, the step 1 and step 2  are always needed even if LCH-based prioritization and UL skipping are not configured. For example, in Rel-15, the PUSCH transmission is decided by MAC in the case of SR overlapping with PUSCH. 
[Ericsson response] Our reading of 38.321 is:
· LCH based prioritization for CG-PUSCH vs DG-PUSCH is performed in 38.321 section 5.4.1 “UL Grant reception”.  This step has no awareness of UL skipping related procedure: this section does not mention enhancedSkipUplinkTxDynamic or enhancedSkipUplinkTxConfigured.
· UL skipping related procedure is handled towards the end of 38.213 section 5.4.3.1.3 “Allocation of resources”:
[image: ]
Thus the above shows that LCH based prioritization is performed before UL skipping related procedure.  
We don’t see any evidence that LCH based prioritization is performed after (and override) the decision of UL skipping? 
Regarding SR vs PUSCH: Rel-15 MAC triggers SR only if there is no overlapping PUSCH. PUSCH is never affected by SR. In Rel-16: PUSCH may or may not be de-prioritized by SR.

	Samsung
	This is RAN2 working assumption. 
“The MAC entity does not generate a MAC PDU for a deprioritized uplink grant even when its associated PUSCH is overlapping with PUCCH.”
Based on above sentence, we think that “LCH prioritization procedure” overrides the decision made by “UL skipping procedure”. That’s what we share similar view with ZTE. 
[Ericsson response] See explanation above to ZTE.

	HW/HiSi
	For case 1, we agree with the above analysis.
For case 2, our understanding is that there is no step 3, but we would like to hear the views from others. We think that after step 2 MAC will directly perform Step 4. For a de-prioritized grant, there will be no PDU, regardless if there is an overlap with a PUCCH or not. For a de-prioritized grant, the MAC procedure is the same as for the case that only LCH-based prioritization is configured and UL skipping is not configured.  So case 2 should be the same as case 1 in our view.
[Ericsson response] For case 2, we are also trying to achieve the effect that step 3 (for UL skipping) is not performed. Hence Option 2 was proposed.
On the other hand, it’s not clear to us how is “Rel-16 UL skipping is enabled” taken care of, if no step 3?  Also: if “Rel-16 UL skipping is enabled” and “not enabled” is the same, then it is natural to follow Option 2.

	Qualcomm
	There is no need for two rounds of exchanges across the PHY and MAC layers. The PHY layer should only select a PUSCH that cannot be skipped and inform the MAC layer. This has been already adopted for the simpler scenario in R16.  
[Ericsson response] Typo “already adopted for the simpler scenario in R156”?
Our original proposal was also to identify a PUSCH that cannot be skipped and inform MAC. However, given the late stage of Rel-16 maintenance, we don’t think it’s practical for RAN1 to do the work done for Rel-15 to identify a PUSCH that cannot be skipped. Also Rel-15 UL skipping discussion couldn’t achieve a resolution for repetition case, which significantly diminishes the value of UL skipping feature in our view.

	Intel
	First of all, the intent of this question is not clear. Specifically, how this discussion of a certain interpretation of RAN2 WA (which is NOT really about Option 2) affect Option 2? A lot of details here are internal to UE implementation and it does not seem prudent to try to converge to identify a particular flow as the “baseline”. It’s not even clear if these steps should always occur in succession in the first place.
On the discussion itself, we share similar understanding as ZTE and Samsung regarding relative timing between LCH prioritization and UL skipping.
[Ericsson response] See explanation above to ZTE.



Summary for the 1st Round
It seems companies have different understandings on the interaction procedure between MAC and PHY. There is also comment on the necessity to try to converge to identify a particular flow as the “baseline” for UE internal implementation. Following table is created for Option 2 Proponent(s) to provide your views or explanations. 
FL2 Question 3.2.2-2: Option 2 Proponent(s), please feel free to provide your replies to the questions asked by companies and/or any views/reasons? 
	Company
	View

	ZTE
	@Ericsson
We don’t think the steps order is determined by their positions in the spec when these steps are in the different sections. Following your logic, the UE cannot know the SR transmission when performing LCH based prioritization since LCH based prioritization is in 5.4.1 while SR transmission triggering is in 5.4.4 as shown below. If the LCH prioritization is before UL skipping, how to implement the agreement that the former has a higher priority agreed in RAN2?
	5.4.1	UL Grant reception
...
1>	else if this uplink grant is addressed to CS-RNTI with NDI = 1 or C-RNTI:
2>	if there is no overlapping PUSCH duration of a configured uplink grant which was not already de-prioritized, in the same BWP whose priority is higher than the priority of the uplink grant; and
2>	if there is no overlapping PUCCH resource with an SR transmission which was not already de-prioritized and the priority of the logical channel that triggered the SR is higher than the priority of the uplink grant:
3>	consider this uplink grant as a prioritized uplink grant;
3>	consider the other overlapping uplink grant(s), if any, as a de-prioritized uplink grant(s);
3>	consider the other overlapping SR transmission(s), if any, as a de-prioritized SR transmission(s).
....
5.4.4	Scheduling Request
The Scheduling Request (SR) is used for requesting UL-SCH resources for new transmission.





	Intel
	Thanks to Ericsson for the clarifications. We understand the flow suggested with LCH prioritization in step 2. 
However, it seems the “iterative behavior” is inherently introduced with the handling of UL skipping @ MAC (step 4) that requires MAC to finalize whether to generate MAC PDU for any otherwise empty (but prioritized) grant if it happens to overlap with PUCCH. 
That is, step 4 would apply even if LCH-prioritization is not configured, while steps 1 and 2 would still be needed. 
Therefore, while we agree that Option 2 itself can work, the “concern for Option 1” due to “iterative handling” would still remain, e.g., when LCH prioritization is not configured but Rel-16 UL skipping is.

	OPPO
	To our understanding, LCH based prioritization is performed before UL skipping according to the current RAN2 spec. 
In addition, the UL skipping check (step 3 and part of step 4) would not take effect if there are overlapping grants/UL resources. This is because for a grant with no data in the buffer, the grant cannot become a “prioritized grant” if it is overlaps with another grant. For sure, UL skipping check (step 3 and part of step 4) works if there are no overlapping grants based on the spirit of UL skipping.



3.2.3: Details for Option 3 
1st Round
Option 3 is NOT to confirm RAN2’s WA, and inform RAN2 that MAC layer can skip other PUSCHs except the one indicated by the PHY layer. For Option 3, it consists of following steps to (1) To ensure a deterministic UCI multiplexing ehaviour by a UE, and (2) to protect the L1 HP transmissions [11].
Option 3: To handle CGDG collisions with PUCCH overlap, a UE follows the following steps:
· Step #1: Assume no uplink skipping. For each priority, a UE determines whether UCI will be multiplexed on a PUSCH or not. 
· Step#2: A UE selects one PUSCH that cannot be skipped by comparing the L1 priorities of the PUSCHs in case a 2-level priority is configured for a UE.  
· Step#3: The MAC layer can skip other PUSCHs except the one indicated by the PHY layer. 
· Step #4: The PHY layer performs prioritization/multiplexing as needed. 
· In case the PHY has indicated one PUSCH as non-droppable, and if there is another PUSCH overlapping with it on the same carrier, that PUSCH, including UCI that is expected to be multiplexed on it as part of step #1, are dropped. 
Q3.2.3-1:  Any comments/opinions for Option3? 
	Company
	View

	Nokia/NSB
	To our understanding, this may include providing knowledge to MAC that is not currently available (based on the RAN2 reply). It seems this option would therefore require substantial changes to the PHY / MAC interaction. 

	Vivo
	At this stage, to our understanding, it is not possible to introduce such internal indication from PHY to MAC. 

	ZTE
	In step#3, the MAC layer cannot skip the PUSCH indicated by the PHY layer. Then how to interpret this PUSCH. Is it an prioritized PUSCH or de-prioritized PUSCH during the LCH-based prioritization. 
If it is prioritized PUSCH, then it may lead to the HP PUSCH is not transmitted if LP PUSCH overlaps with LP PUCCH.
If it is de-prioritized PUSCH, so it means the MAC layer should generate a MAC PDU for the de-prioritized PUSCH. This needs the RAN2 spec updates. We guess this is the intention of Option 3. However, we don’t see the benefit of this solution. It leads to MAC generate a MAC PDU for a PUSCH that should be dropped anyway.

	Samsung
	This proposal should introduce additional specification efforts for both PHY and MAC. At this stage, it is not preferable to change specification impact since this is very late Rel-16 CR and we are in front of Rel-17 completion. 

	HW/HiSi
	We do not support Option 3, because it has impact to the LCH prioritization in MAC, even if UL skipping is not configured. From the implementation perspective, we also agree with vivo and Samsung that at this stage it is not desired to introduce more interaction between PHY and MAC. 

	Qualcomm 
	Support. As to the comments on the UE and specification complication, it should be noted that the same solution is adopted already in R16 to fix the issues of the R15 feature. Under that solution, PHY selects a PUSCH that should carry UCI, and that PUSCH cannot be skipped. The above proposal is aligned with the current specification. 
@ZTE: As explained, similar to the already specified solution, first the UE assumes that UL skipping is not configured. It selects a PUSCH that should carry UCI. That PUSCH cannot be skipped by MAC. All other MAC procedures stay unchanged. 


	Intel
	Same view as Nokia and others. Moreover, the biggest impact is to RAN2 specs, and thus, in any case, it does not seem reasonable to assume feasibility of such changes to MAC handling and PHY-MAC interactions by RAN1.

	Ericsson
	We agree with intention of Option 3. However, given the very late stage of Rel-16 maintenance, we don’t think there is time to discuss all overlapping scenarios and decide how PHY layer should decide on the PUSCH to indicate to MAC. Also the Rel-15 UL skipping discussion couldn’t converge on a resolution for repetition case. This is our reason to propose Option 2 instead.



Summary for the 1st Round
Many companies express the concern on the big spec impacts to RAN2, since RAN2 has effectively implemented the working assumption in the MAC spec informed in the LS R1-2110755. 
Confirm the WA that LCH based prio has higher priority than UL skipping still applies, and we expect that if there are issues, RAN1 will come-back.

It is correct that in Rel-16, when LCH based prioritization is not configured, PHY selects a PUSCH that should carry UCI, and that PUSCH cannot be skipped. But based on the discussion in section 3.2.2 and RAN2’s agreements that when LCH based prioritization is configured, LCH based prioritization has higher priority means it can override the decision of UL skipping. 
FL2 Question 3.2.3-2: Option 3 Proponent(s), please feel free to provide your further comments. 
	Company
	View

	Qualcomm
	We would like to point out again that the interaction between PHY and MAC has been assumed in the same context in R15. This is not a new feature. 
Regarding the moderator’s comment above “when LCH based prioritization is configured, LCH based prioritization has higher priority means it can override the decision of UL skipping”, RAN2 has asked RAN1 to come back if there are issues. The main issue, in our view, is that we should not leave the feature broken. Just to reiterate, RAN1 had to spend time in R16 to fix a broken UL skipping feature of R15. 

	Ericsson
	We agree with intention of Option 3. However, given the very late stage of Rel-16 maintenance, we don’t think there is time to discuss all overlapping scenarios and decide how PHY layer should decide on the PUSCH to indicate to MAC. Also the Rel-15 UL skipping discussion couldn’t converge on a resolution for repetition case. This is our reason to propose Option 2 instead.

	ZTE
	Thanks for the clarification. We agree that it can ensure the HP PUSCH can be transmitted if HP PUSCH overlaps with HP PUCCH in the time domain.
If the two PUSCHs has the same priority, it means the PUSCH overlapping with PUCCH should has generated PDU, right? We think it violates the previous agreement for case 1-6 discussed in R1-2102249, RAN1#104-e meeting in AI 7.1. For case 1-6 where all the channels have the same L1 priority, the UCI is transmitted on PUCCH and there is no MAC PDU for CG PUSCH even if CG PUSCH overlaps with PUCCH. It should be noted, if two PUSCHs have the same priority, it should follow the principle where LCH-based prioritization is not configured. 
	Agreement
For the case (Case 1-6) when DG PUSCH and CG PUSCH are overlapping on a serving cell and CG PUSCH is overlapping with PUCCH, and DG PUSCH is non-overlapping with the PUCCH 
· In Rel-16, when timeline condition is met, for Case 1-6 in non-CA and CA cases, when DG PUSCH skipping is configured and Rel-16 LCH based prioritization is not configured and there is a single PHY priority for UL transmissions, and when PUSCH repetition is not applied, 
· When one or more CG PUSCH(s) overlap with a PUCCH on a same or different serving cell, a DG PUSCH overlaps with the one or more CG PUSCH(s) on one serving cell and the DG PUSCH does not overlap with the PUCCH, and there is no remaining PUSCH(s) on any serving cell(s) overlapping with the PUCCH, the UCI is transmitted on the PUCCH.
· This is for case 1-6a and 1-6b in Figure 1.
· MAC does not generate PDU for the one or more CG PUSCH(s) 
· If there is data for the DG PUSCH, MAC generates PDU for the DG PUSCH. If there is no data for the DG PUSCH, MAC does not generate PDU for the DG PUSCH 





	Intel
	We do not see anything “broken” with Options 1, 2, or 5. On the other hand, Option 3 introduces new feasibility questions for the related PHY-MAC interaction prior to LCH prioritization. 



3.2.4: Details for Option 4 
1st Round
Option 4 is following: 
· Confirm RAN2’s Was that LCH based prio has higher priority than UL skipping for the case that the L1 LP PUCCH overlaps with a L1 LP PUSCH which is cancelled by a L1 HP PUSCH;  
· Do NOT confirm RAN2’s WA and inform RAN2 that MAC PDU should be generated for the L1 HP PUSCH as long as there is UCI to be multiplexed in the L1 HP PUSCH.
[4] provides detailed analysis as below
	

Figure 2 The collisions among CG PUSCH, DG PUSCH and PUCCH
· In case 1, the transmission of LP PUCCH is after the HP PUSCH. The physical layer can determine the LP PUSCH will be dropped and there is no MAC PDU for the LP PUSCH when processing HP PUSCH. Therefore, the UCI should not be multiplexed in LP PUSCH and will be transmitted on the PUCCH.
· In case 2, the transmission of LP PUCCH is before than the HP PUSCH. A UE may not realize the collision of HP PUSCH and LP PUSCH when the UE performs the UCI multiplexing in LP PUSCH. After that, the UE receives the PDCCH scheduling HP PUSCH, and determines that LP PUSCH should be dropped. In this case, the UE may not always have enough time to process PUCCH, especially when the first symbol of PUCCH resource is before the first symbol of LP PUSCH. If the time is not enough for the PUCCH processing, the UCI has to be dropped. 
It can be seen that the UCI cannot always be transmitted on PUCCH after determining the PUSCH to be multiplexed with UCI is canceled. It depends on whether the UE has enough time to process PUCCH. In our understanding, the timeline defined for the case 1-6 in RAN1#104-e can be reused. 
Proposal 4: For the LP PUCCH overlapping with a LP PUSCH which is canceled by a HP PUSCH,
· If the time interval between LP PUCCH and the PDCCH scheduling HP PUSCH is not less than Tmuxproc,2, the LP PUCCH should be transmitted.
· Otherwise, the LP PUCCH should be dropped.



Case 3
Figure 3 The overlapping between two PUSCH and one PUCCH
· In case 3, the HP PUSCH overlaps with both HP PUCCH and LP PUSCH in the time domain as shown in Figure 3. The HP PUCCH does not overlap with LP PUSCH in the time domain. If there is no available data to be mapped to the HP PUSCH, the padding PDU may be generated for the HP PUSCH according to the RAN1 UL skipping agreement since there is UCI multiplexed in the HP PUSCH. However, the L2 priority of the HP PUSCH is lower than that of the LP PUSCH according to TS38.321. Then based on the LCH based prioritization, the MAC layer generates the MAC PDU for the LP PUSCH. In this case, the HP PUCCH cannot be transmitted if the timeline is not satisfied or other options are adopted. This is not acceptable for the URLLC service. Therefore, the MAC PDU should be generated for the HP PUSCH as long as there is UCI to be multiplexed in the HP PUSCH.
To handle this issue, one of the potential solutions is to specify the UL skipping has higher priority than the LCH based prioritization when there is overlapping between HP PUCCH and HP PUSCH. The other one is to specify the L2 priority of HP PUSCH with multiplexed UCI is higher than the L2 priority of the LP PUSCH no matter whether there is available data to be multiplexed in the HP PUSCH. The former one will override the RAN2 agreement and make the MAC layer procedure more complicated. The latter one is better since it still complies the RAN2 agreement and the procedure.
Proposal 5: MAC PDU should be generated for the HP PUSCH as long as there is UCI to be multiplexed in the HP PUSCH. 
Proposal 6: RAN1 to send an LS to RAN2 indicating that RAN1 expects the L2 priority of HP PUSCH with multiplexed UCI is higher than the L2 priority of the LP PUSCH no matter whether there is available data to be multiplexed in the HP PUSCH. 



Q3.2.4-1:  Any comments/opinions for Option 4? 
	Company
	View

	vivo
	Based on our understanding, in [4], it is also considered that the PUSCH for multiplexing should be the actual one. Then even if the L1 HP PUSCH having L2 low priority, due to no available data in the buffer is deprioritized and not delivered to PHY, the L1 HP PUCCH can be transmitted since the dropped L1 HP PUSCH will not join the UCI multiplexing procedure.
Unified handling is preferred and has less spec impact. 

	ZTE
	Response to vivo.
Our concern is that the HP PUCCH cannot be transmitted due to the timeline issue, e.g., if there is not enough time for PUCCH processing after determining there is no MAC PDU the HP PUSCH. Let’s hear more views on this issue.

	Samsung
	We are not sure what details of “inform RAN2 that MAC PDU should be generated for the L1 HP PUSCH as long as there is UCI to be multiplexed in the L1 HP PUSCH” is behind of. If there would be necessary for PHY to indicate PHY priority information to MAC in the details, we are not preferable to introduce new signalling at this stage as commented in 3.2.3. 

	HW/HiSI
	Could the meaning of the first bullet of Option 4 please be clarified?
· Confirm RAN2’s WAs that LCH based prio has higher priority than UL skipping for the case that the L1 LP PUCCH overlaps with a L1 LP PUSCH which is cancelled by a L1 HP PUSCH;  
Does it mean that we only confirm the WA when the PDU for the HP PUSCH is delivered, but we do not confirm it, if the PDU for the LP PUSCH would be delivered?

	Qualcomm
	It is not clear to us how the starting point of transmissions would play a role. Appreciate it if it can be clarified. 

	Intel
	Option 4 is not quite clear to us – specifically, as also alluded to by Samsung, the distinction from Option 3 remains unclear.

	Ericsson
	Option 4 described in details above seems to have the intention as Option 3.



Summary for the 1st Round
It seems many companies have questions for Option 4. Following table is created for Option 4 Proponent(s) to provide your views or explanations.
FL2 Question 3.2.4-2: Option 4 Proponent(s), please feel free to provide your replies to the questions asked by companies and/or any views/reasons? 
	Company
	View

	Qualcomm
	Under Option 4, can the MAC layer still skip the HP PUSCH with UCI multiplexed on it? 

	Ericsson
	Option 4 described in details above seems to have the intention as Option 3. If not, please clarify further the steps performed under Option 4.

	ZTE
	@Samsung, Intel
First, such indication is purely UE implementation and no spec impact. We don’t think the new signaling is needed. In addition, all the information for determination has already been known to MAC layer, including whether or not there is UCI multiplexed in the PUSCH and whether this PUSCH is HP or LP.
@HW, QC, Intel,
Option 4 is updated as following
Confirm RAN2’s WA that LCH based prio has higher priority than UL skipping.
RAN1 indicates to RAN2 that RAN1 expects the L2 priority of L1 HP PUSCH with multiplexed UCI is higher than the L2 priority of the L1 LP PUSCH no matter whether there is available data to be multiplexed in the L1 HP PUSCH. This can be achieved by setting the L2 priority of the uplink grant to the highest priority as long as this UL grant has the higher physical priority and there is HP UCI to be multiplexed in the uplink grant. In this case, when performing LCH-base prioritizaiton, this UL grant is prioritized at MAC layer due to the highest L2 priority.


	Intel
	@ZTE: thanks for the updates!
However, it is still not clear to us if the causality of the highlighted part is guaranteed: 
as long as this UL grant has the higher physical priority and there is HP UCI to be multiplexed in the uplink grant
Referring to the flow provided by Ericsson in Section 3.2.2, information about the highlighted part is not available to the MAC until PHY runs step 3, and thus, this implies LCH prioritization needs to consider PUCCH multiplexing – that seems to go against the RAN2 WA, and thus, similar to Option 3. 

	Samsung
	Similar view with Intel. RAN2 WA means that LCH prioritization doesn’t care about UL skipping procedure. But, this highlighted part in above seems revert the RAN2 WA since UL skipping procedure should be considered in LCH prioritization. 



3.3 Discussion on collision between SR and Data 
1st Round 
It is observed that the gNB’s blind detection is unavoidable and cannot be reduced for some cases given that MAC does not use knowledge of UCI multiplexing when MAC executes LCH based prioritization and decides when to transmit SR. In particular, 
· [9] observed that for all the identified cases in terms of PUSCH and SR in the RAN1/RAN2 LSs, requiring MAC to deliver a PDU for an UL grant overlapping with a PUCCH carrying AN/CSI also for LCH based prioritization operation is not reducing the maximum number of transmission hypothesis the gNB needs to be accounting for (as the maximum is determined by case 4 where there is not overlap of PUCCH with AN/CSI and PUSCH). Case 4 is also the most complex in terms of gNB operation, as two different RE mapping hypothesis of UL-SCH on PUSCH need to be considered. There are four possibilities:
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Figure 3: Case 4
· (i) PUCCH carrying AN/CSI only on the green resource (no SR, PUSCH skipped since no any overlapping PUCCH with PUSCH) 
· (ii) PUCCH with SR/AN/CSI on the beige resource (SR delivered, PUSCH not delivered)
· (iii) PUCCH carrying AN/CSI (on the green resource) and PUSCH without UCI if PUSCH is delivered but SR is not delivered 
· (iv) PUSCH carrying AN/CSI if both PUSCH and SR have been delivered since MAC is not aware of the final PUCCH resource with the SR
· [10] observed that such uncertainty does not incur complexity on the UE side, as the UE PHY performs all the processing with information on SR status from MAC, the PHY is never tasked to track all the alternative outcomes.
Based on the contribution, there is no one proposed to NOT to support the intended UE behavior mentioned in RAN2’s LS R1-2100026 on overlapped data and SR are of equal L1 priority. Therefore, following is proposed:
Proposal 3.3-1: RAN1 confirms that the following intended UE behavior can be supported:
· For the case of overlapping PUSCH and SR with equal L1 priority and MAC has not yet delivered MAC PDU for the PUSCH to PHY, if SR is prioritized in MAC, MAC shall not deliver the MAC PDU for the PUSCH and shall instruct PHY for SR transmission.
Question 3.3-1: Do you agree above proposal? 
· If you do not agree, please provide your reasons and compromised proposal is highly appreciated. 
	Company
	View

	Nokia, NSB
	Support / agree

	vivo
	Support.

	ZTE
	It may lead to the RAN1 agreement on UL skipping in Rel-16 is invalid in Case 4 since only SR transmission is generated and there is no MAC PDU generated for PUSCH.
So we prefer our proposal below.
RAN1 confirms the RAN2 working assumption in the LS with the updates that the MAC layer shall generate MAC PDU for the de-prioritized PUSCH if the PUSCH is de-prioritized due to a prioritized SR with same physical layer priority and there are UCI multiplexed in the de-prioritized PUSCH.
Moderator’s note: RAN2 has already concluded that MAC does not use knowledge of UCI multiplexing when MAC executes LCH based prioritization and deciding when to transmit SR for case 2-1 and case 4. 

	Samsung
	Support

	Qualcomm
	We prefer to discuss and conclude the other cases first. Once we converge on a solution, it is easier to examine this case. 

	Intel
	Agree.

	LG
	Agree

	Ericsson
	We also think it’s better to wait. SR vs PUSCH is also part of LCH prioritization. It’s better that the same principle is used for all LCH prioritization (DG vs CG, SR vs PUSCH). 



Summary for the 1st Round
Proposal 3.3-1 is supported by Nokia, NSB, vivo, Samsung, Intel, LG
· QC, Ericsson prefers to discuss and conclude the other cases first;
· ZTE proposed another way: RAN1 confirms the RAN2 working assumption in the LS with the updates that the MAC layer shall generate MAC PDU for the de-prioritized PUSCH if the PUSCH is de-prioritized due to a prioritized SR with same physical layer priority and there are UCI multiplexed in the de-prioritized PUSCH
FL2 Question 3.3-2: above ZTE’s proposal is also acceptable for you? 
	Company
	View

	Ericsson
	ZTE proposal seems to ask MAC to always generate a PDU for a PUSCH expected to have UCI multiplexing. This is the same as Option 3 for CG vs DG.
If Option 3 for CG vs DG can be agreed, then ZTE proposal above can be agreed as well ---- same principle.

	HW/HiSi
	We are not sure if he ZTE proposal is aligned with the RAN2 agreement copied below and would like to hear the views from others on it.
“We go with Understanding 1: MAC does not use knowledge of UCI multiplexing when MAC executes LCH based prioritization and deciding when to transmit SR “

	Apple
	Thanks for the continued discussion from companies. Actually our point was not quoted precisely:
· [10] observed that such uncertainty does not incur complexity on the UE side, as the UE PHY performs all the processing with information on SR status from MAC, the PHY is never tasked to track all the alternative outcomes in Rel-16/15 when UL skipping is not enabled.

Potentially with some solutions the UE PHY would need to track all ther alternative outcomes, which in our view should be avoided by design.


	Nokia/NSB
	Agree with HW/HiSi based on the RAN2 decision the ZTE proposal cannot be applied. 

	Intel
	Agree with the observation from Ericsson that ZTE’s proposal goes back to Option 3 for CG/DG, and not acceptable to us. 

	DOCOMO
	Share the same view as Ericsson.

	Samsung
	Similar view with Ericsson. 

	vivo
	We share HW’s views and Ericsson’s observations. 



4 Second Round Discussions
Following was agreed in Nov. 17th by email
Proposal 3-1: 
RAN1 confirms RAN2’s following working assumption.
· When lch-BasedPrioritization is not configured and Rel-16 CG/DG PUSCH skipping is enabled, DG always overrides CG.

About whether and how to confirm RAN2’s WA on LCH based prio has higher priority than UL skipping and the MAC entity does not generate a MAC PDU for a deprioritized uplink grant even when its associated PUSCH is overlapping with PUCCH. Table 1 collects companies’ preference for following 5 options. 
· Option 1: Confirm RAN2’s Was that LCH based prio has higher priority than UL skipping. 
· The handling of the PUCCH that that overlaps with a PUSCH of the same L1 priority if the PUSCH is not delivered by MAC can be further discussed in RAN1.
· Option 2: Do NOT confirm RAN2’s WA, and inform RAN2 that when lch-basedPrioritization is configured, Rel-16 UL skipping cannot be enabled in Rel-16. 
· Option 3: Do NOT confirm RAN2’s WA, and inform RAN2 that MAC layer can skip other PUSCHs except the one indicated by the PHY layer.
· Option 4: Confirm RAN2’s Was that LCH based prio has higher priority than UL skipping and indicate to RAN2 that RAN1 expects the L2 priority of L1 HP PUSCH with multiplexed UCI is higher than the L2 priority of the L1 LP PUSCH no matter whether there is available data to be multiplexed in the L1 HP PUSCH.  
· Option 5: Confirm RAN2’s WA that LCH based prio has higher priority than UL skipping and RAN1 conclude that UE does not expect the following overlapping case:
· There are DG PUSCH and CG PUSCH overlapping on the same serving cell with the same or different PHY priorities and one of the DG PUSCH or CG PUSCH would be selected to carry UCI with the same PHY priority as the selected PUSCH according to the PUSCH selection rule in clause 9 of TS 38 213. 
Table 1
	Options
	Option 1
	Option 2
	Option 3
	Option 4
	Option 5

	Supporting companies 
	(6) HWHiSi, Nokia/NSB
Intel, Samsung, OPPO, vivo
	(4) Ericsson, ZTE (acceptable), HWHiSi (acceptable), OPPO (acceptable)
	(3) Qualcomm, Ericsson, DOCOMO
	(2) ZTE，OPPO
	(2)  Intel, vivo

	Objecting companies
	(4) Qualcomm, Ericsson, ZTE, DOCOMO 
	(1) Nokia/NSB
	(4) Nokia/NSB, Intel, Samsung, vivo
	(3) Qualcomm (this option still leads to non-deterministic UCI multiplexing outcome), 
Ericsson (Option 4 described above is self-contradictory)
[HwHiSi] (it is not clear to us yet) 
	(2) Ericsson
[HWHiSi] (It is not clear to use yet)



Since option 2 has the least objection, option 2 is recommended and it seems everyone is fine with this recommendation. 
FL recommendation: 
· RAN1 cannot confirm RAN2’s WA on LCH based prio has higher priority than UL skipping, and RAN1 inform RAN2 that when lch-basedPrioritization is configured, Rel-16 UL skipping cannot be enabled in Rel-16.
Assuming above recommendation is agreed, following 3 questions need to be discussed.
FL3 Question 1: Assuming above FL recommendation is agreed that when lch-basedPrioritization is configured, Rel-16 UL skipping cannot be enabled in Rel-16, Do you agree following proposal 3.3-1 for SR vs.data?
Proposal 3.3-1: RAN1 confirms that the following intended UE behavior can be supported:
· Given the understanding in RAN1 that when lch-basedPrioritization is configured and Rel-16 UL skipping cannot be enabled in Rel-16, for the case of overlapping PUSCH and SR with equal L1 priority and MAC has not yet delivered MAC PDU for the PUSCH to PHY, if SR is prioritized in MAC, MAC shall not deliver the MAC PDU for the PUSCH and shall instruct PHY for SR transmission.
	Supporting Companies 
	Vivo, DOCOMO, Samsung, Intel, OPPO, ZTE, HWHiSi, Ericsson

	Objecting Companies
	



Any comments? 
	Company
	View

	
	

	
	



FL3 Question 2: Do you agree with following draft reply LS to RAN2 assuming above FL recommendation is agreed? Please provide your comments if any. Note that depending on the decision for Proposal 3.3-1, the draft reply LS can be further updated. 
	2. Overall Description:
RAN1 thanks RAN2 for the LSs for UL skipping with LCH prioritization in R1-2106409(R2-2106746) and R1-2110755 (R2-2109085). For the following Was:  

	Working assumption : When lch-BasedPrioritization is not configured and Rel-16 CG/DG PUSCH skipping is enabled, DG always overrides CG. This working assumption is not agreed until confirmed by RAN1.
Confirm the WA that LCH based prio has higher priority than UL skipping still applies, and we expect that if there are issues, RAN1 will come-back.



RAN1 discussed and would like to inform RAN2 following:
For the first WA, RAN1 made following agreement:
Agreement
RAN1 confirms RAN2’s following working assumption.
· When lch-BasedPrioritization is not configured and Rel-16 CG/DG PUSCH skipping is enabled, DG always overrides CG.

For the second WA, RAN1 cannot confirm RAN2’s WA on LCH based prio has higher priority than UL skipping, and would like to inform RAN2 that RAN1 has concluded that when lch-basedPrioritization is configured, Rel-16 UL skipping cannot be enabled in Rel-16. RAN1 expects RAN2 to capture above configuration restriction in TS 38.331. 

2. Actions:
To RAN2
ACTION: 	RAN1 respectfully ask RAN2 to take the above information into account and capture the configuration restriction in TS 38.331. 




Any comments? 
	Company
	View

	vivo
	Agree with the contents of the reply LS. 

	DOCOMO
	Agree with the contents of the reply LS.

	Samsung
	Agree

	Intel
	Agree with the contents. Some editorial suggestions below:

For the second WA, RAN1 cannot confirm RAN2’s WA on LCH based prio has higher priority than UL skipping, and would like to inform RAN2 that RAN1 has concluded that when lch-basedPrioritization is configured, Rel-16 UL skipping cannot be enabled in Rel-16. RAN1 expects RAN2 to capture above configuration restriction in TS 38.331. 
FL reply: thanks! Updated accordingly. 

	OPPO
	Agree

	ZTE
	Agree

	HW/HiSi
	Agree

	Ericsson
	Agree




Assuming above FL recommendation is agreed, R1-2111186 provide one draft CR as shown below:
	Draft CR on Intra-UE Multiplexing/Prioritization and UL Skipping (R1-2111186)
9	UE procedure for reporting control information
<Unchanged parts are omitted>
If the MAC entity is configured with lch-basedPrioritization, the MAC entity is not expected to be configured with enhancedSkipUplinkTxDynamic with value true, and the MAC entity is not expected to be configured with
enhancedSkipUplinkTxConfigured with value true.
If a transmission of a PUSCH scheduled by a DCI format would overlap in time with a configured grant PUSCH, and only one transport block is delivered as described in [10, TS38.321], the UE shall apply the procedures described in this clause only to the PUSCH for which a transport block is delivered. The PUSCH for which a transport block is not delivered is ignored.
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. 

<Unchanged parts are omitted>



It seems everyone is fine with moving the 1st change to TS 38.331 to capture the restriction. The controversial point is whether we need to capture the 2nd change in RAN1 spec TS 38.213. 
FL3 Question 3: Whether and how to capture the 2nd change in RAN1 spec?
· Option 1: Yes, 2nd change need to be captured in RAN1 spec, the draft CR in R1-2111186 can be the starting point for further discussion.
· Option 2: No, no RAN1 spec change is necessary.

	Companies supporting Option 1
	Ericsson 

	Companies supporting Option 2
	Intel, vivo, DOCOMO, Samsung, OPPO, Hw/HiSi



Any comments? 
	Company
	View

	Ericsson
	· For the second change, we strongly advocate to include the clarification to 38.213 to remove confusion about hypothetical vs actual PUSCH.  It’s true that there are texts in 38.214 as shown by Debdeep. However, I’d like to remind everybody of the rounds of discussion Lihui organized in RAN1#106 (R1-2108461), where companies debated about hypothetical vs actual PUSCH. If everything is already clear based on 38.214, why companies couldn’t agree on this question in R1-2108461? To avoid future dispute about hypothetical vs actual PUSCH, it is necessary to clarify with CR text (or similar) in R1-2111186.
· Together with the clarification text to 38.213 for hypothetical vs actual PUSCH, we suggest that RAN1 can reply to RAN2 that the RAN2 WA below is confirmed by RAN1. Then, when MAC does not generate a PDU for the deprioritized grant (RAN2 WA), 38.213 does not include this grant in multiplexing/prioritization procedure.

	Working assumption: The MAC entity does not generate a MAC PDU for a deprioritized uplink grant even when its associated PUSCH is overlapping with PUCCH. This working assumption is not agreed until confirmed by RAN1.



· Similarly, together with the clarification text to 38.213 for hypothetical vs actual PUSCH, RAN1 can finish the response to RAN2 LS: R2-2008599, “LS on Intra UE Prioritization Scenario”. In last RAN1 response to RAN2, RAN1 give the following in  LS R1-2009680. We suggest that RAN1 reply that:  When …, the ehavior described in LS R2-2008599 is also consistent with RAN1‘s understanding.
R2-2008599, “LS on Intra UE Prioritization Scenario”:
	RAN2 would like to thank RAN1 for the LS R1-2005078 in which the supported scenarios for intra-UE prioritization in PHY are further clarified. 
RAN2 has agreed in RAN2#107 that  
For the case when no PDU has been generated at all yet, and there are two grants where one will be de-prioritized (and there is data available for both grants), one PDU is generated by MAC.
This agreement means that in the collision scenario between CG and DG with same/different PHY-priority index, and only one transport block is delivered to PHY, PHY transmit on the grant for which a transport block is delivered and skip the transmission on the other grant.
It is not clear from the wording in the LS R1-2005078 if the PHY behavior described above is consistent with RAN1 understanding.



	Agreement
· For the collision scenario between CG and DG with same/different PHY-priority index, if there is no collision between PUCCH and the CG and there is no collision between PUCCH and the DG, the behaviour mentioned in the LS is consistent with RAN1‘s understanding if taking into account the TP to Rel-16 TS 38.214, i.e., revision CR in R1-2008655.
· When the MAC entity is configured with lch-basedPrioritization, for the collision scenario between CG and DG with same/different PHY-priority index, and when there is collision between PUCCH and the CG with the same priority and/or there is collision between PUCCH and the DG with the same priority, RAN1 is still discussing the related PHY layer behaviour. 




	Intel 
	For  the second change in the draft CR in R1-2111186, again, Section 9 of 38.213 is not suitable for talking about PUSCH grants and transmissions.
More importantly, in our view, the behavior that is suggested to be captured via the second change is already covered in current 214 specs with the following two sentences for DG- and CG-PUSCH respectively.
For DG-PUSCH (subclause 6.1 of 38.214):
	A UE shall upon detection of a PDCCH with a configured DCI format 0_0, 0_1 or 0_2 transmit the corresponding PUSCH as indicated by that DCI unless the UE does not generate a transport block as described in [10, TS38.321].


 
For CG-PUSCH (subclause 6.1.2.3 of 38.214):
	The UE shall not transmit anything on the resources configured by configuredGrantConfig if the higher layers did not deliver a transport block to transmit on the resources allocated for uplink transmission without grant.
 


 
In summary, we do not think RAN1 needs to do anything about implementing the constraint described in Option 2 in RAN1 specs. We only need to inform RAN2 of the RAN1 decision.
On the point raised by Yufei regarding the second proposed change to 213 specs and previous (RAN1 #106-e) meeting’s discussions regarding whether actual or hypothetical PUSCH should be considered, while we cannot speak for other companies, this was rather clear to us, that the actual PUSCH is to be considered – which you’d find reflected in our responses as well (Option 1). 
So, to us, things have been clear even during RAN1 #106-e and we do not quite see a need to add redundancy to specs for this. 


	vivo
	We share the views with Intel, if needed, we can make a conclusion in RAN1 to clarify that the PUSCH participate in the Rel-16 intra-UE multiplexing/prioritization is the PUSCH that delivered by MAC e.g. actual PUSCH.

	DOCOMO
	We share the similar view with Intel. The second change is already captured by the descriptions cited by Intel above.

	Samsung
	We share the same view with Intel. 

	OPPO
	The second change seems unnecessary with the understanding that TS 38.213 uses the PUSCH which is to be transmitted as defined in TS 38.214. We are open to make a conclusion for further clarification.

	ZTE
	Regarding the second change, we don’t support it but we think more discussion is needed to achieve an agreement/consensus. 

	HW/HiSi
	Agree with Intel. 

	Ericsson
	We believe the question of hypothetical vs actual PUSCH need to be clarified. 
This is to avoid future debate about this question. Recall that the question was debated in RAN1#106 without reaching any agreement or conclusion. This also helps to clarify RAN1/RAN2 understanding, for example, RAN2 question in R2-2008599: 
“This agreement means that in the collision scenario between CG and DG with same/different PHY-priority index, and only one transport block is delivered to PHY, PHY transmit on the grant for which a transport block is delivered and skip the transmission on the other grant.
It is not clear from the wording in the LS R1-2005078 if the PHY behavior described above is consistent with RAN1 understanding.”
We are fine to make the CR text in R1-2111186 as a conclusion.
Proposed conclusion:
In the Rel-16 multiplexing/prioritization procedures described in TS 38.213 section 9, the UE is expected to apply the procedures to the PUSCH(s) for which a transport block is delivered by MAC, while the PUSCH(s) for which a transport block is not delivered is ignored.



Summary for the 4th Round
For the drafted Reply LS in R1-2112749, it is based on the agreement and above FL recommendation assuming it is endorsed. 
	Supporting Companies 
	Vivo, DOCOMO, Samsung, Intel, OPPO, ZTE, HWHiSi, Ericsson, Nokia/NSB

	Objecting Companies
	 


 
 
For proposal 3.3-1 below, it is noted that if Proposal 3.3-1 below is agreed, the draft reply LS can be further updated to include this agreement.
Proposal 3.3-1: RAN1 confirms that the following intended UE behavior can be supported:
1. Given the understanding in RAN1 that when lch-basedPrioritization is configured and Rel-16 UL skipping cannot be enabled in Rel-16, for the case of overlapping PUSCH and SR with equal L1 priority and MAC has not yet delivered MAC PDU for the PUSCH to PHY, if SR is prioritized in MAC, MAC shall not deliver the MAC PDU for the PUSCH and shall instruct PHY for SR transmission.
	Supporting Companies 
	Vivo, DOCOMO, Samsung, Intel, OPPO, ZTE, HWHiSi, Ericsson, Nokia, NSB, LG 

	Objecting Companies
	 


 
About the CR text to clarify hypothetical vs actual PUSCH, based on the comments, I would like to check whether following conclusion is acceptable for you?
With this conclusion, no need to update RAN1 spec.
Proposed conclusion:
· In the Rel-16 multiplexing/prioritization procedures described in TS 38.213 section 9, the UE is expected to apply the procedures to the PUSCH(s) for which a transport block is delivered by MAC, while the PUSCH(s) for which a transport block is not delivered is ignored.
	Supporting Companies 
	Ericsson, vivo, Samsung, Intel, HW/HiSi, Nokia/NSB, ZTE

	Objecting Companies
	 



5 Email Discussion Outcome
Following were agreed:
Agreements
RAN1 confirms RAN2’s following working assumption.
· When lch-BasedPrioritization is not configured and Rel-16 CG/DG PUSCH skipping is enabled, DG always overrides CG.

In response to RAN2 LSs (R1-2106409, R1-2110755), the following RAN1 responses are agreed.
· RAN1 cannot confirm RAN2’s WA on LCH based prio has higher priority than UL skipping, and RAN1 inform RAN2 that when lch-basedPrioritization is configured, Rel-16 UL skipping cannot be enabled in Rel-16.
· RAN1 confirms that the following intended UE behavior can be supported:
· Given the understanding in RAN1 that when lch-basedPrioritization is configured and Rel-16 UL skipping cannot be enabled in Rel-16, for the case of overlapping PUSCH and SR with equal L1 priority and MAC has not yet delivered MAC PDU for the PUSCH to PHY, if SR is prioritized in MAC, MAC shall not deliver the MAC PDU for the PUSCH and shall instruct PHY for SR transmission.

LS is endorsed in R1-2112862.
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Annex 1: RAN1 use cases for SR colliding PUSCH 


Case 2-1: the final PUCCH resource after UCI multiplexing does not overlap with PUSCH



Case 2-2: the final PUCCH resource after UCI multiplexing overlaps with PUSCH





Case 3: other UCI(s) overlaps with a PUSCH, SR overlaps with the PUSCH, SR does not overlap with other UCI(s)
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Case 4: other UCI(s) overlaps with SR of an equal L1 priority, but SR does not overlap with the PUSCH of an equal L1 priority
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