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1	Introduction 
In this document, proposals related to out-of-order operation for NR URLLC are summarized. The related conclusion from RAN1 #99 is as follows:
Conclusion:
· For Rel. 16 URLLC, no support of out-of-order/overlap PDSCH/HARQ and out-of-order/overlap PUSCH operation. 

This issue was again discussed after the RAN1 #99 as part of email discussion [99-NR-13]; however, no agreement was made. The editor mentioned that the following note is placed for the related clause in Section 9 of TS 39.213: 

a first PUCCH of larger priority index, a PUSCH or a second PUCCH of smaller priority index, and a transmission of the first PUCCH would overlap in time with a transmission of the PUSCH or the second PUCCH, the UE does not transmit the PUSCH or the second PUCCH.
Editor’s note: “TBD for two PUCCHs with HARQ-ACK, associated with two DG-PDSCHs on a scheduled cell with different priorities, overlap in time”
Hence, in the current Rel. 16 specification, the collision across two PUCCHs carrying HARQ-ACK with different priorities for the PDSCHs scheduled on the same serving cell is not supported.
2         Summary of the Contributions  
The related proposals are captured in the following table:

	Company 
	Proposal

	Ericsson
	· For two PUCCHs carrying two HARQ-ACK codebooks with different priorities, respectively, if the two PUCCHs overlap in time, the multiplexing/prioritization procedure is applied.  This is already captured by existing specification.

	vivo
	· UE can be scheduled with two PUCCHs carrying HARQ-ACK with different priorities associated with two DG-PDSCHs scheduled on the same carrier overlapping in the time domain.

	ZTE
	· For overlapping of two PUCCHs carrying HARQ-ACK with different priorities in Rel-16, no additional restrictions should be introduced. 
· In case of two non-overlapping PUCCHs carrying HARQ-ACK with different priorities associated with two DG-PDSCHs scheduled on the same carrier in a slot/sub-slot, down-select between the following two interpretations and corresponding UE behaviors.  
· Interpretation 1: The restriction of one PUCCH transmission with HARQ-ACK in one slot/sub-slot is per HARQ-ACK codebook. 
· UE behavior 1-1: If the PDSCH-to-PUCCHs is in order, UE transmits the two PUCCHs in the same slot/sub-slot. 
· UE behavior 1-2: A UE is not expected that the PDSCH-to-PUCCHs is out of order. 
· Interpretation 2: The restriction of one PUCCH transmission with HARQ-ACK in one slot/sub-slot is for all configured HARQ-ACK codebook(s). It means a UE can transmit more than one PUCCH carrying HARQ-ACK only when it is configured with two sub-slot based HARQ-ACK codebooks. 
· UE behavior 2: The PDSCH-to-PUCCHs can be in order or out of order, and the UE does not transmit the PUCCH carrying low priority HARQ-ACK.
Feature lead comment: The restrictions on the number of PUCCH transmissions per slot/sub-slot is related to the HARQ-ACK codebook design, and should be discussed under AI 7.2.5.2.

	OPPO
	· There is no reason to preclude the agreements of the collision handling of two PUCCHs carrying HARQ-ACK with different priorities made in scheduling/HARQ enhancement agenda.

	CATT
	In a given scheduled cell, the UE is not expected to be scheduled with a first PDSCH and a second PDSCH which is starting later than the first PDSCH, and if the PUCCH carrying HARQ-ACK for the second PDSCH associated with the same HARQ-ACK codebook “is transmitted” in a sub-slot before that of the first PDSCH if sub-slot is configured for the PUCCH for HARQ-ACK.
In a given scheduled cell, the UE is not expected to be scheduled with a first PDSCH and a second PDSCH which is starting later than the first PDSCH, and if the PUCCH carrying HARQ-ACK for the second PDSCH associated with a different HARQ-ACK codebook ends earlier than the start of the HARQ-ACK for the first PDSCH.In a given scheduled cell, the UE is not expected to be scheduled with a first PDSCH and a second PDSCH, which is starting later than the first PDSCH, if the PUCCH carrying HARQ-ACK for the first and second PDSCHs do not “overlap”, and if the PUCCH carrying HARQ-ACK for the second PDSCH “is transmitted” earlier than that of the first PDSCH. 
· If the two PUCCHs correspond to same HARQ-ACK CB, 
· Two PUCCHs are said to “overlap” when they are mapped to the same slot or sub-slot
· If the two PUCCHs correspond to HARQ-ACK CBs with different priorities, 
· Two PUCCHs are said to “overlap” when they have time-domain overlap of at least one symbol
In a given scheduled cell, the UE can be scheduled with two overlapping PUCCHs carrying HARQ-ACK with different priorities for two PDSCHs scheduled on the same carrier.


	LGE
	In rel-16, a UE can be scheduled with two overlapping PUCCHs carrying HARQ-ACK with different priorities for two PDSCHs scheduled on the same carrier. The UE transmits PUCCH carrying HARQ-ACK corresponding to high priority index and drops PUCCH carrying HARQ-ACK corresponding to low priority index.

	Intel
	Confirm the following: A UE, supporting intra-UE prioritization, can be scheduled with two overlapping PUCCHs carrying HARQ-ACK with different priorities for two PDSCHs scheduled on the same carrier.
In a given scheduled cell, the UE is not expected to be scheduled with a first PDSCH and a second PDSCH, which is starting later than the first PDSCH, if the PUCCH carrying HARQ-ACK for the first and second PDSCHs do not overlap, and if the PUCCH carrying HARQ-ACK for the second PDSCH is transmitted earlier than that of the first PDSCH. 
· If the two PUCCHs correspond to same HARQ-ACK CB, 
· Two PUCCHs are said to overlap when they are mapped to the same slot or sub-slot
· If the two PUCCHs correspond to HARQ-ACK CBs with different priorities, 
· Two PUCCHs are said to overlap when they have time-domain overlap of at least one symbol.

It may be considered further as part of Rel-16 UE features discussion to introduce capability signaling for a UE to indicate support of intra-UE prioritization (at least between HARQ-ACK CBs), separately for when the corresponding PDSCHs are scheduled in the same DL carrier or not. 
Further separation of UE capability reporting on support of intra-UE prioritization (at least between HARQ-ACK CBs) based on relative timing of the starting symbols of the overlapping PUCCHs is not sufficiently justified.

	CMCC
	· The UE can be scheduled with two PUCCHs carrying HARQ-ACK with different priorities associated with two DG-PDSCHs scheduled on the same carrier overlapping in the time domain, and intra-UE UL collision handling behavior previously agreed should be followed.

	Huawei/HiSi
	· It is concluded that two PUCCHs with different priorities overlapping in time and a corresponding dropping rule are already supported by the current Rel-16 specification.


	Nokia/NSB
	· RAN1 to conclude that the UE can be scheduled with two PUCCHs overlapping in the time domain which carry HARQ-ACK with different priorities associated with two PDSCHs scheduled on the same carrier.

	NTT DOCOMO
	· Two PUCCHs carrying HARQ-ACK with different priorities associated with two DG-PDSCHs scheduled on the same carrier in one slot/sub-slot can be overlapping in time regardless of the order of the two PUCCH resources as long as the two PUCCH resources are in the same slot/sub-slot and dropping timeline is satisfied.

	Qualcomm
	· Two PUCCHs carrying HARQ-ACK with different priorities shall not collide in the time domain if their associated PDSCHs are dynamically scheduled on the same serving cell. 
· The editor note confirms that this feature is not supported in Rel. 16 URLLC.







3         Summary of the Preparation Phase 
Based on the comments during the preparation phase, the companies proposed the following with regards to the first three issues:

	
	Companies supporting the discussion in the second phase
	Companies objecting the discussion in the second phase 

	Overlapping PUCCH transmission for PDSCHs scheduled on the same carrier
	15 companies (CATT, Panasonic, LGE, DOCOMO, vivo, CMCC, ZTE, HW/HiSi, Sony, MTK, Nokia, Ericsson, Samsung, Spreadtrum, Intel)
	1company (Qualcomm)




For issue #1, the first proposal from the feature lead was to start the discussion from the last proposal discussed during the email discussion [99-NR-13] as follows:
Proposal:
· In a given scheduled cell, the UE is not expected to be scheduled with a first PDSCH and a second PDSCH, which is starting later than the first PDSCH, if the PUCCH carrying HARQ-ACK for the first and second PDSCHs do not “overlap”, and if the PUCCH carrying HARQ-ACK for the second PDSCH “is transmitted” earlier than that of the first PDSCH. 
· If the two PUCCHs correspond to same HARQ-ACK CB, 
· Two PUCCHs are said to “overlap” when they are mapped to the same slot or sub-slot
· If the two PUCCHs correspond to HARQ-ACK CBs with different priorities, 
· Two PUCCHs are said to “overlap” when they have time-domain overlap of at least one symbol
· If the two PUCCHs correspond to HARQ-ACK CBs with different priorities, the UE separately reports the capability for handling collision in the following cases: 
· Transmission of the PUCCH carrying HARQ-ACK for the second PDSCH starts at the same symbol or earlier than that of the first PDSCH.
· Transmission of the PUCCH carrying HARQ-ACK for the second PDSCH starts later than that of the first PDSCH.
· Handling the collision between two PUCCHs carrying HARQ-ACK with different priorities is reported separately by the UE for the following cases: 
· The corresponding PDSCHs are scheduled on the same carrier.
· The corresponding PDSCHs are scheduled on different carriers.

Ericsson raised a concern that the first part of this proposal has an overlap with the topic of the second issue. Hence, the proposal for discussion is updated as follows:

Proposal:
· If a UE is scheduled with a first PDSCH and a second PDSCH which is starting later than the first PDSCH, if the PUCCH carrying HARQ-ACK for the first and second PDSCHs overlap in time: 
· If the two PUCCHs correspond to same HARQ-ACK CB, 
· Two PUCCHs are said to “overlap” when they are mapped to the same slot or sub-slot
· Multiplexing according to Rel. 15 should be followed.
· If the two PUCCHs correspond to HARQ-ACK CBs with different priorities, 
· Two PUCCHs are said to “overlap” when they have time-domain overlap of at least one symbol
· The low priority PUCCH should be cancelled.
· If the two PUCCHs correspond to HARQ-ACK CBs with different priorities, the UE separately reports the capability for cancellation in the following cases: 
· Transmission of the PUCCH carrying HARQ-ACK for the second PDSCH starts at the same symbol or earlier than that of the first PDSCH.
· Transmission of the PUCCH carrying HARQ-ACK for the second PDSCH starts later than that of the first PDSCH.
· Handling the collision between two PUCCHs carrying HARQ-ACK with different priorities is reported separately by the UE for the following cases: 
· The corresponding PDSCHs are scheduled on the same carrier.
· The corresponding PDSCHs are scheduled on different carriers.

Finally, although Qualcomm had objected to discuss Issue #1 initially, they mentioned they are fine to discuss further if the corresponding capabilities are also introduced. 

4         Scope of Discussions for RAN1 #100b-e
For RAN1 100b-e, the following email discussions and topics are proposed:
Email discussion #1: Handling of collision and cancellation for PUCCH carrying HARQ-ACK with different priorities based on the following proposal as a starting point: 
Proposal:
· If a UE is scheduled with a first PDSCH and a second PDSCH which is starting later than the first PDSCH, if the PUCCH carrying HARQ-ACK for the first and second PDSCHs overlap in time: 
· If the two PUCCHs correspond to same HARQ-ACK CB, 
· Two PUCCHs are said to “overlap” when they are mapped to the same slot or sub-slot
· Multiplexing according to Rel. 15 should be followed.
· If the two PUCCHs correspond to HARQ-ACK CBs with different priorities, 
· Two PUCCHs are said to “overlap” when they have time-domain overlap of at least one symbol
· The low priority PUCCH should be cancelled.
· If the two PUCCHs correspond to HARQ-ACK CBs with different priorities, the UE separately reports the capability for cancellation in the following cases: 
· Transmission of the PUCCH carrying HARQ-ACK for the second PDSCH starts at the same symbol or earlier than that of the first PDSCH.
· Transmission of the PUCCH carrying HARQ-ACK for the second PDSCH starts later than that of the first PDSCH.
· Handling the collision between two PUCCHs carrying HARQ-ACK with different priorities is reported separately by the UE for the following cases: 
· The corresponding PDSCHs are scheduled on the same carrier.
· The corresponding PDSCHs are scheduled on different carriers.


5         Summary of the Email Discussion 
For the proposal mentioned in Section 3, the companies had the following comments:


	Company
	Comments on the Proposal

	Nokia/NSB
	UE capability should be discussed in 7.2.11.5 not here. Therefore, the proposal should be updated.

	Qualcomm
	If a separate UE capability is introduced, we are fine to specify the cancellation behavior for handling collision across two PUCCHs carrying HARQ-ACK with different priorities associated with PDSCHs scheduled on the same carrier. In particular, the UE capability for handling this case should be separated from all other collision handling capabilities.

	Samsung
	For the first and second sub-bullets, we are fine with current text.  
For third sub-bullet, we are not sure whether it is necessary or not because we had an agreement to make UE processing more relaxed by adding processing time as follows.
Agreement
When a high-priority UL transmission overlaps with a low-priority UL transmission in a slot,
 The UE is expected to cancel the low-priority UL transmission starting fromTproc,2 +d1 after the end of PDCCH scheduling the high-priority transmission, where
 Tproc,2 is correponding to UE processing time capability for the carrier.
 Value d1 is the time duration corresponding to 0,1,2 symbols reported by UE capability
 Note: d_2,1=0 is for cancellation
 The minimum processing time of the high priority channel is extended by d2 symbols
 Value d2 is the time duration corresponding to 0,1,2 symbols reported by UE capability
The overlapping condition is per repetition of the uplink transmission
 
I think that this agreement can cover third sub-bullet although description would be different in view of UE capability signaling.
 
For second bullet, I don’t understand why it needs separate UE capability of same/different carrier. Actually, I think that current specification considers UE processing time across different carrier with minimum value of subcarrier spacings between DL/UL channels.
 
For second bullet, I think that it is not necessary capability because main discussion point is to resolve “TBD for two PUCCHs with HARQ-ACK, associated with two DG-PDSCHs on a scheduled cell with different priorities, overlap in time.” from note of editor as QC argued. So, two DG PDSCHs should be same carrier, and different carrier should not be targeted here. Furthermore, I think that having same or different carrier capabilities should not be separately designed for overlapping PUCCHs associated with two DG PDSCH since overlapping PUCCHs associated with one SPS and DG PDSCH is defined in specification regardless of same or different carrier. Why is it necessary for two DG-PDSCH case only? 
 

	OPPO
	For the first and second sub-bullets, we are fine.
For the third sub-bullet,  in our view, it discusses whether the capability on out-of-order for two HARQ-ACK codebooks(1st sub-sub-bullet in 3rd bullet)  is reported separately. Before we discuss capability report, we'd better to clarify whether out-of-order for two HARQ-ACK codebooks is supported. From latency perspective, out-of-order for two HARQ-ACK codebooks is benefit for low latency. From complexity perspective, additional complexity from out-of-order for two HARQ-ACK codebooks  is not clear but may be ignored.
If  out-of-order for two HARQ-ACK codebooks is supported, it seems not necessary to report UE capability separately from intra-UE prioritization perspective.
If out-of-order for two HARQ-ACK codebooks is not supported, description on order restriction in spec needs to corrected, which is discussed in another email thread "Scheduling and HARQ-02".
 
For second bullet. From intra-UE prioritization perspective, it is not necessary to report capability of same/different carrier separately.

	vivo
	Basically we are supportive of the FL’s proposals. We would like to understand why capability for collision handling is needed for  the case that the corresponding PDSCHs are scheduled on different carriers. 
We would like to suggest the following clarifications for the first main bullet and the third sub-bullet.
1. If a UE is scheduled with a first PDSCH and a second PDSCH which is starting later than the last symbol ofthe first PDSCH, if the PUCCH carrying HARQ-ACK for the first and second PDSCHs overlap in time:
…
0. If the two PUCCHs correspond to HARQ-ACK CBs with different priorities, the UE separately reports the capability for cancellation in the following cases: 
0. Transmission of the PUCCH carrying HARQ-ACK for the second PDSCH starts at the same symbol or earlier than that of the first PDSCH.
0. Transmission of the PUCCH carrying HARQ-ACK for the second PDSCH starts later thanthe starting symbol of that of the first PDSCH.
 

	Panasonic
	We are fine with the first and second sub-bullet in the first bullet. On the third sub-bullet, we are open to see more views from companies.
We are fine with the second bullet, but it may be topic to be discussed in UE feature session.

	Sony
	I thought the 1st & 2nd sub-bullets are already agreed in UCI but if not then we are fine with them.
On the 3rd sub-bullet, the 1st capability means that Out-of-Order PDSCH/HARQ is re-introduced.  I am in general supportive of this Out-of-Order feature but in RAN1#99 it was decided that this will not be supported in Rel-16.  So it isn’t clear why we need this extra capabilities.

	Ericsson
	We are fine with the 1st and 2nd sub-bullet under first bullet. However, these have been agreed and captured in the specification. We do not see any need to have further TP.
 
For third sub-bullet of 1st bullet, there is an agreement regarding UE processing (posted by Samsung). There configuration of d1 and d2 are already signaled as UE capability. No additional capability is needed in the form of 3rd sub-bullet.

We don’t agree with bullet 2. We share the same view as Samsung that these capabilities or differentiations are unnecessary. In fact it creates unwarranted complication if the UE needs to report separate PUCCH prioritization capabilities according to PDSCH carrier(s).
 
In summary, the only conclusion we need is, remove the following Editor’s note in 38.213.
Editor’s note: “TBD for two PUCCHs with HARQ-ACK, associated with two DG-PDSCHs on a scheduled cell with different priorities, overlap in time”

	LGE
	We are fine with the first main bullet.
One comment on the below:
0. If the two PUCCHs correspond to HARQ-ACK CBs with different priorities, the UE separately reports the capability for cancellation in the following cases: 
0. Transmission of the PUCCH carrying HARQ-ACK for the second PDSCH starts at the same symbol or earlier than that of the first PDSCH.
0. Transmission of the PUCCH carrying HARQ-ACK for the second PDSCH starts later than that of the first PDSCH.
We think the “Transmission of the PUCCH carrying HARQ-ACK for the second PDSCH starts earlier than that of the first PDSCH” is out-of-order which was agreed not to support. So we would like to remove that part. We are also not sure if separate capability is needed or not.
Regarding the second main bullet, we think if this capability is to be separately reported, d1 and d2 for cancellation timeline (defined in UCI AI) should be also reported separately for the respective cases.

	DOCOMO
	We are fine with the 1st and 2nd sub-bullets for clarification although it should not be necessary to describe here as it is already agreed in UCI enhancement. For the third sub-bullet, we are open to discuss further but for now, we think this can be covered by the agreement posted by Samsung above. This case would be PUCCH resource collision rather than out-of-order. For the sake of progress, we could be flexible to introduce the capability if it is difficult to converge the discussion.

	Intel
	We are also fine with first two sub-bullets of the first main bullet.
 
We do not see the need for the proposed separation of capabilities based on relative timing of the starting symbols of the overlapping PUCCHs. We think the currently agreed timelines for cancelation of LP and transmission of HP channel respectively provides the necessary processing time for the prioritization procedure, and further fragmentation of the feature is not necessary.
 
In this regard, to comments from Sony and LGE, the first capability does not correspond to OOO operation – as clarified in the first two sub-bullets above, this would correspond to a case of “overlapping between PUCCHs corresponding to HARQ-ACK CBs with different priorities” wherein one of the LP PUCCH is dropped; OOO operation would have applied if both PUCCHs were to be transmitted, which is not the case here.
 
We are open to considering the proposal in the second main bullet.

	CATT
	We agree with the first bullet in the updated proposal. Regarding the UE capability, we are not convinced that it is needed from UE implementation perspective and we have similar concern as Ericsson that it would create complication at gNB side. For the last bullet, we think it is not needed since anyway gNB would ensure UE to have sufficient processing time for cancellation of the low priority channel and preparation of the high  priority channel.



Based on the comments, the proposal is updated as follows:
Proposal:
1. If a UE is scheduled with a first PDSCH and a second PDSCH which is starting later than the first PDSCH on a given serving cell, the corresponding PUCCHs carrying HARQ-ACK with different priorities can overlap in time.
1. For supporting this feature, a separate FG will be introduced.
1. The PUCCH associated with the second PDSCH cannot be scheduled for transmission at or earlier than PUCCH associated with the first PDSCH.  

The comments from the companies are captured in the following table:
	Company
	Comments

	CATT
	We agree with the first bullet in the updated proposal. Regarding the UE capability, we are not convinced that it is needed from UE implementation perspective and we have similar concern as Ericsson that it would create complication at gNB side. For the last bullet, we think it is not needed since anyway gNB would ensure UE to have sufficient processing time for cancellation of the low priority channel and preparation of the high  priority channel.

	Qualcomm
	RAN1 discussed all the pros and cons of OoO HARQ under different scenarios for over a year and decided not to support it. In our view, the support of this feature is against the conclusion made by RAN1. In addition, no performance gain can be realized by supporting this feature. However, if a separate UE capability is introduced for supporting it, we can agree to the proposal.
 
Regarding the highlighted part, we think that the second PUCCH should not start at or earlier than the first symbol of the second PUCCH.

	HW/HiSi
	We agree with the first bullet.
For the second bullet, we do not understand the technical reason why a separate feature should be introduced, because in our view the functionality from the first bullet is already supported in the specification.
For the third bullet, we agree to exclude the case that the PUCCH associated with the second PDSCH cannot start earlier than the PUCCH associated with the first PDSCH. This would be OOO which is excluded from Rel-16. For the case that the two PUCCHs, start at the same time, is this still OOO? In our understanding, that case could be supported and would then be included in the first bullet.  

	ZTE
	Agree with the first bullet.
For the second bullet, we don't see any difference in terms UE complexity between handling of two overlapping PUCCHs and other overlapping cases. Thus, no separate UE capability is needed. 
 
As for the third bullet, we agree with CATT that the case can be supported as long as there is sufficient cancellation timeline.

	Nokia/NSB
	We agree with the first bullet.
 
For the second bullet, as also pointed out by others, we do not see the need to have a separated UE capability here.  In addition, we still think that UE feature should be discussed in 7.2.11.5.
 
For the third bullet, this case should not be considered as OoO (only one PUCCH is transmitted here). The PUCCH carrying HARQ-ACK with lower priority will be dropped. Therefore, the processing time of the first PDSCH is not an issue. The only case when the processing time of the first PDSCH is affected (and could be considered as OoO) is when HARQ-ACKs of both PDSCHs are multiplexed on the PUCCH associated with the second PDSCH. That’s obviously not what we are discussing here.

	OPPO
	We agree with the first bullet.
For the second bullet, we do not see the technical reason why a separate UE feature is needed.
For the third bullet, firstly, we need to clarify how to compare the first PUCCH and second PUCCH, especially for reference point.  For example, the starting point of the first PUCCH and the starting point of the second PUCCH. Secondly, For the case that one overlapped PUCCH is dropped and cancellation timeline is satisfied, we think we should support because there is no additional UE complexity and it reduces latency.

	Sony
	Agree with 1st bullet.
Do not think 2nd bullet is needed.
On the 3rd bullet, I agree with Intel’s comment in the previous email.  OOO is for the case where both PUCCHs are transmitted otherwise there isn’t anything that is OOO since one of them is dropped in this scenario.

	MediaTek
	We support the first bullet (which we believe already covered by the current specs).
For the second bullet point, we do not see the need to have separate UE feature. However, this could be discussed under the UE feature AI.
For the third bullet point, as only one PUCCH is transmitted at the end, this is not OoO case.

	Ericsson
	1. Agree with 1st bullet. 
1. The 2nd bullet should be deleted from this email thread and discussed in UE feature session 7.2.11.5.  We agree with Nokia and other companies here.
1. The 3rd bullet should be deleted. The 3rd bullet intends to preclude a sub-case of 1st bullet. But there is no reason to preclude. Intra-UE multiplexing/prioritization procedure is already available to cover to all overlapping scenarios under 1st bullet.
In summary, only 1st bullet is needed, which serves the purpose of addressing the Editor’s note in 38.213.

	Intel
	Agree with the first bullet. 
Agree with others that second bullet is not necessary, and companies can propose this as part of UE features.
Also, do not agree with the third bullet since it is not a case of OOO as clarified in response to previous set of proposals – there, it is clearly defined that this would be considered as a case of “overlapping PUCCH” and there is no OOO issue since there is no case the UE finds itself having to transmit both PUCCHs.  

	Samsung
	Actually, my best preference is just to agree the first bullet, not support the second/third bullet. 
But, I do know we have very long history discussion, I’m a little open to discuss on second bullet. It’s okay to discuss here or UE feature session. 
But, for third bullet, we are not supportive of this as same as other companies. 

	DOCOMO
	Agree with the first bullet.
For the second and third bullets, we are not supportive as other companies mentioned. LP PUCCH is dropped and only HP PUCCH is transmitted as long as cancelation timeline is met.



Intel further commented to agree on the following statement as a conclusion:
· If a UE is scheduled with a first PDSCH and a second PDSCH which is starting later than the first PDSCH, if the PUCCH carrying HARQ-ACK for the first and second PDSCHs overlap in time:  
· If the two PUCCHs correspond to same HARQ-ACK CB,  
· Two PUCCHs are said to “overlap” when they are mapped to the same slot or sub-slot
· Multiplexing according to Rel. 15 should be followed.
· If the two PUCCHs correspond to HARQ-ACK CBs with different priorities,  
· Two PUCCHs are said to “overlap” when they have time-domain overlap of at least one symbol
· The low priority PUCCH should be cancelled.

Based on the comments for the updated proposal, the views from the companies are captured as follows:


Proposed Conclusion:
1. If a UE is scheduled with a first PDSCH and a second PDSCH which is starting later than the first PDSCH, if the PUCCH carrying HARQ-ACK for the first and second PDSCHs overlap in time: 
0. If the two PUCCHs correspond to same HARQ-ACK CB, 
0. Two PUCCHs are said to “overlap” when they are mapped to the same slot or sub-slot
0. Multiplexing according to Rel. 15 should be followed.
0. If the two PUCCHs correspond to HARQ-ACK CBs with different priorities, 
0. Two PUCCHs are said to “overlap” when they have time-domain overlap of at least one symbol
0. The low priority PUCCH should be cancelled.
1. This conclusion is not expected to have any specification impact
 
	Supporting companies
	Samsung, LGE, Sony

	Companies not supporting
	 


 
If you cannot support this conclusion, please share your reasons in the table below:
	Company
	Comments

	 
	 

	 
	 

	 
	 


 
For the main proposal of this AI, (copied below), the situation is as follows:
 
Proposal:
1. If a UE is scheduled with a first PDSCH and a second PDSCH which is starting later than the first PDSCH on a given serving cell, the corresponding PUCCHs carrying HARQ-ACK with different priorities can overlap in time.
1. For supporting this feature, a new FG, separate from FG 12-1, will be introduced.
1. The PUCCH associated with the second PDSCH cannot be scheduled for transmission at or earlier than PUCCH associated with the first PDSCH.
First Bullet:
1. Support: CATT, Qualcomm (if 2nd bullet is agreed), HW/HiSi, ZTE, Nokia/NSB, OPPO, Sony, MTK, Ericsson, Intel, Samsung, DCM
1. Not support: 
Second Bullet:
1. Support: Qualcomm, Samsung (fine to consider here)
1. Not support: CATT, HW/HiSi, ZTE, Nokia/NSB, OPPO, Sony, MTK, Ericsson, Intel, DCM
Third Bullet:
1. Support: Qualcomm, HW/HiSi
1. Not Support: : CATT, ZTE, Nokia/NSB, OPPO, Sony, MTK, Ericsson, Intel, Samsung, DCM
 
I think we have had sufficient time to discuss this proposal; this is actually third time after RAN1 #99 that this is being discussed. So, I think we can have one final round of sharing our views below to be able to make a decision:
 
Question 1: Do you object to the proposal if the 2nd bullet is removed?
	Company
	Answer

	Qualcomm
	Yes

	LGE
	Not objecting but fine to keep the second bullet


 
Question 2: Do you object to the proposal if the 3rd bullet is removed?
	Company
	Answer

	 
	 

	 
	 



After more discussion, RAN1 decided that the proposed conclusion is not needed. 

Based on the feedback from the companies, the proposed agreement further is updated as follows:

Proposal:
1. If a UE is scheduled with a first PDSCH and a second PDSCH which is starting later than the first PDSCH on a given serving cell, the corresponding PUCCHs carrying HARQ-ACK with different priorities can overlap in time.
1. For supporting this feature, a new FG, separate from FG 12-1, will be introduced.
1. The PUCCH associated with the second PDSCH cannot be scheduled for transmission at or earlier than PUCCH associated with the first PDSCH.

Some companies (MTK, Ericsson, Nokia) believed that addition of a separate FG should be discussed in UE feature session. Given that removing the third bullet was a compromised proposal from Qualcomm to add the new FG, and the fact that the proposal was not agreed, the proposal again was updated as follows:

Proposal:
1. If a UE is scheduled with a first PDSCH and a second PDSCH which is starting later than the first PDSCH on a given serving cell, the corresponding PUCCHs carrying HARQ-ACK with different priorities can overlap in time. 
3. FFS: For supporting this feature, a new FG, separate from FG 12-1, will be introduced.
1. The PUCCH associated with the second PDSCH cannot be scheduled for transmission at or earlier than PUCCH associated with the first PDSCH.
 
The inclusion of the third bullet was objected by Ericsson, Intel, HW/HiSi, Nokia/NSB. In particular, Intel mentioned that the cancellation timelines for Rel. 16 are going to be as relaxed or even more relaxed than the timelines defined in Rel. 15 NR for PUCCH resource overriding. During the discussions, Qualcomm repeatedly raised concerns about the benefits of this feature in real deployments and the possibility increasing the testing efforts in an absence of a new FG.

6         Final Agreement  
Based on the discussions, the following agreement was made: 
Agreements:
1. If a UE is scheduled with a first PDSCH and a second PDSCH which is starting later than the first PDSCH on a given serving cell, the corresponding PUCCHs carrying HARQ-ACK with different priorities can overlap in time. 
5. FFS: For supporting this feature, a new FG, separate from FG 12-1, will be introduced.
5. FFS: The PUCCH associated with the second PDSCH cannot be scheduled for transmission at or earlier than PUCCH associated with the first PDSCH.

Note: Qualcomm has concerns over the above agreements and believes there is no use case for this feature
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