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1. Introduction
The document provides a summary for email discussion thread [100e-NR-L1enh_URLLC-Inter_UE-03].
Email discussion outcome
The following agreement were made in [100e-NR-L1enh_URLLC-Inter_UE-03]
Issue 6: overlapping reference time region for multiple UL CIs
Agreement: 
· UE performs the UL cancellation based on any detected UL CI, no additional specification for the case of overlapping reference time region for multiple UL CI occasions. 
Issue 7:  
[bookmark: _GoBack]Conclusion: 
· A cancelled PUSCH transmission by a UE is counted towards the number of PUSCH that a UE can support per slot
Issue 8: scheduling and cancellation at the same time
Postponed to RAN1#100bis
Issue 9: Cancellation behaviour for intra-band UL CA
Conclusion:
0. It is possible for a UE to indicate both  pa-PhaseDiscontinuityImpacts  (i.e. 6-23) and the support of UL CI for intra-band UL CA
0. For a UE indicates a capability to cancel overlapping PUSCHs on different intra-band serving cells (if any), and the capability of pa-PhaseDiscontinuityImpacts, and if the PUSCH on at least one serving cell is cancelled, the UE cancels the (repetition of the) PUSCHs transmission on all other intra-band serving cell(s). The cancellation of the (repetition of the) PUSCH transmission on a the set of intra-band serving cell(s) includes all symbols from the earliest symbol that is overlapping with the first cancelled symbol of the PUSCH on the serving cell for which the DCI format 2_4 is applicable to.

Discussions
The following issues were discussed in [100e-NR-L1enh_URLLC-inter-UE-03]
Issue 6: overlapping reference time region for multiple UL CIs
In case of sub-slot UL CI monitoring, the timedurationforCI can be configured to be larger than the distance between adjacent CI monitoring occasions thus causes (full or partial) overlapping reference time region for the consecutive UL CIs. 
[6] proposed to specify that UE follows the latest UL CI indication. [8] Proposed to specify that UE cancels over the resource that is commonly indicated to be cancelled in both UL CIs. [10][14][18] Proposed to not specify any special UE behaviour, i.e. UE cancels following the indication from any detected UL CI. 
· Please share your view about the following proposal
Proposal: UE performs the UL cancellation based on any detected UL CI, no additional specification for the case of overlapping reference time region for multiple UL CI occasions. 
Based on companies inputs, 14 out of 16 companies agree with the proposal, suggest to agree on the proposal and no spec impact is needed
Proposal: UE performs the UL cancellation based on any detected UL CI, no additional specification for the case of overlapping reference time region for multiple UL CI occasions. 

	Company
	View

	Sony
	Firstly it should be noted that the granularity of the time portion (i.e. size of each time portion) can be different for the two overlapping RURs since the time portions can be re-partitioned due to presence of DL symbols.  An example (R1-2000586) is shown in figure below:
Here the last time portion of RUR#1 is wider than the 1st time portion of RUR#2 due to re-partition of RUR#1 as a consequence of DL symbols.  By taking the overlapping region of both indicated portion, the gNB can benefit from the finer granularity of the two overlapping RURs.  That is in this example the UE cancels the region with timet4 to t5 and frequency f1 tof2.  That is we support the following proposal:
UE cancels over the resource that is commonly indicated (i.e. overlapping region) to be cancelled in both UL CIs.

	CATT
	Agree with the proposal.

	Sharp
	We support the proposal. No additional spec is needed.

	ZTE
	we share the views of FL proposal.

	HW/HiSi
	Regarding Sony’s input: We agree that in principle the finer granularity of the second RUR could be utilized. However, this is an optimization for which we do not expect large benefits but where the implementation impact can be rather significant. In the given example, when the UE is receiving the first (red) RUR, it is starting its cancellation procedure to cancel between t4 and t6. Later, it will receive the second RUR with finer granularity and has then to restore the transmission between t5 and t6.      
Therefore, basically we are fine with the proposal suggested by the Feature Lead. However, for UE implementation it might be needed to discuss if there should be any limitation on how many RURs can overlap in time. Here, we would like to hear more views from other companies.   

	Qualcomm
	Agree with the proposal in principle; but just wondering if the following case needs to be specified: Consider region X to be shared. The first ULCI indicates the region to be cancelled, but the second one indicates it not to be cancelled. This case should not happen.  
However, the reverse should be fine, i.e., the first ULCI indicates no cancellation, but the second one indicates cancellation in which case the UE cancels following the second command.

	vivo
	Support the proposal. 
Regarding Huawei’s question, our understanding is that, based on the current agreement, the monitoring periodicity of UL CI can be down to 2symbol, and in this case the time duration can be configured to be up to [14] symbols, therefore in this extreme case 7 RURs can overlap to each other, I think this is the maximum case.
Regarding the Qualcomm’s question, our understanding is that if we agree with the proposal, we do not need to specify additional behaviour. For a particular symbol index if it is indicated to cancel in the first UL CI but indicated to not cancel in the second UL CI, the UE will cancel it anyway as the cancellation is triggered by any detected UL CI, so gNB will not have the choice to “withdraw” the cancelation indication, therefore it will not matter if we exclude this case or not. 

	Panasonic
	Agree with the proposal.

	Nokia / NSB
	OK / support
Reason: if UE based on current specs is indicated to cancel, it will cancel. No need to over-specify – the specs are clear!

	OPPO
	We support that UE follows the latest UL CI.
The latest UL CI could take the latest scheduling information into account, cancellation indication is more accurate, so we suggest that UE follows the latest UL CI indication.
In addition, we have the same view as Qualcomm that it is not expected that the first ULCI indicates the region to be cancelled, but the second one indicates it not to be cancelled. 

	Samsung
	Agree with the proposal.

	LG
	We support the proposal. 

	Apple
	Agree with proposal

	Intel
	Agree with the proposal.

	Ericsson
	Agree with the proposal

	MediaTek
	We agree with the proposal.




Issue 7: [9] proposed the following
Proposal: A cancelled PUSCH transmission by a UE is counted towards the number of PUSCH that a UE can support per slot.
· Please share your view about the above proposal
Based on the companies inputs, all 15 companies support the proposal, suggest to agree as a conclusion. This seem to be no RAN1 impact but the conclusion can be useful for the Rel-16 UE feature discussion. 
Proposed conclusion: A cancelled PUSCH transmission by a UE is counted towards the number of PUSCH that a UE can support per slot
	Company
	View

	CATT
	Support.

	Sharp
	We support the proposal.

	ZTE
	We support the proposal.

	HW/HiSi
	We agree with the proposal.   

	Qualcomm
	Agree.

	vivo
	Agree 

	Panasonic
	Agree.

	Nokia / NSB
	OK / support

	OPPO
	Agree.

	Samsung
	Agree with the proposal

	LG
	We support the proposal. 

	Apple
	Agree

	Intel
	Agree

	Ericsson
	Agree with the proposal

	MediaTek
	We support the proposal



Issue 8: scheduling and cancellation at the same time
[15] proposed that UE should not expected to receive a scheduling DCI and UL CI which cancels the scheduled transmission at the same time, propose the following text
Proposal: The UE is not expected to detect a DCI format scheduling a PUSCH/SRS and a DCI format 2_4 that indicates the cancellation of the same PUSCH/SRS in the same monitoring occasion of a search space set or overlapping monitoring occasions of different search space set.
· Please share your view about the above proposal
Based on the companies inputs, most companies agree with the intention of the proposal, but different views on whether to explicitly capture it in the specification as an error case. 
· Support to specify as an error case (8): 
· Huawei, Qualcomm, vivo, Nokia, Samsung, Apple, Intel, MediaTek
· Agree with the intention but no need to specify (5): 
· CATT, Sharp, ZTE, Panasonic, LG
· Should be decided after issue 3-1 is resolved (3):
· Sony, OPPO, Ericsson
· Suggest to revisit this issue after issue 3-1 is resolved. 
	Company
	View

	Sony
	It isn’t clear that this scenario can be avoided since the gNB may schedule an URLLC UE with a PUSCH and at the same time indicates to other eMBB UEs to cancel their PUSCH.  This may even be beneficial since it does not delay the scheduling of URLLC or the indication of UL Cancellation.  I think we should accept that this scenario can happen and to define the behaviour of the UE, i.e. whether the UE will cancel or not cancel the scheduled PUSCH.
If we define UE behaviour then then the UE will not cancel its PUSCH if its PUSCH is indicated as being high priority.

	CATT
	We support the proposal. However, we think it is obvious and doesn’t need to specify anything here.

	Sharp
	We understand the intention. We also agree with CATT that no additional spec is needed here.

	ZTE
	we think it is an implementation issue, i.e., gNB can ensure it without any spec impact.

	HW/HiSi
	We agree with the proposal       

	Qualcomm
	Agree with the proposal. 
To answer some of the previous comments, we also agree that the gNB should not operate like that, but the point is that the burden of checking should not be on the UE (The UE detects the PUSCH grant first and starts the processing, and then detects the ULCI and has to stop the processing. UE should not be expected to handle such a case.)

	vivo
	Agree with the proposal and the explanation from Qualcomm, by making it as an error case in the spec, the UE is not required to do the validation check. 

	Panasonic
	Agree with the intention. No specification impact.

	Nokia / NSB
	Support

	OPPO
	We have the same opinion as Sony. The scenarios in this issue partially overlaps with scenarios in issue# 3.1 in email thread 2. As shown in the following figure, UL CI for UE group 1, which includes UE1 and UE2, and UL grant 2 for UE 2 URLLC transmission may be transmitted in the same monitoring occasion to transmit URLLC without delay and ensure enough processing time to cancel eMBB. It is not easier to avoided. So it should be allowed
Moreover, for other than scenario in the following figure, it is an implementation issue without any spec impact.
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	Samsung
	Agree with the proposal. 
This is one of the (few) cases where capturing a “UE does not expect” is needed. Otherwise, without saying anything, the UE behaviour is ambiguous (e.g. UE may follow latest DCI format scheduling transmission in resources previously indicated for cancellation). 

	LG
	We agree with the intention, however, I think this discussion is related with issue 3 and 5 in email#2.
Depending on the result from issue 3, UE would receive and start processing UL grant for high priority without consideration of UL CI. Therefore, current proposal is contradictory to issue 3 in email #2.
Depending on the result from issue 5, UE may not expect to be scheduled on cancel resource. So if UE decodes UL CI first, this proposal is already covered by issue 5 in email #2. 
Therefore, we also think no additional specification impact is needed here.

	Apple
	Agree with proposal

	Intel
	Agree with the proposal

	Ericsson
	Complicated! This is related to issue 3-1 in email discussion #2.
Let’s consider a scenario where UE1 has eMBB+URLLC traffic and intra UE prioritization enabled. To be able to cancel eMBB transmissions, UE1 is be included in a DCI 2_4 monitoring group. If UE1 has eMBB transmission scheduled and then receives URLLC high prio scheduling command then UE1 receives a CI and at the same time as a scheduling  grant. 
So, we would like to be careful with wordings. In our view, “The UE is not expected to detect” cannot be applied to the case Inter/intra prioritization co-existence. 

	MediaTek
	We support the proposal.



Issue 9: Cancellation behaviour for intra-band UL CA
[15] raised the issue: A UE that supports UL-CA and in case it is scheduled with multiple PUSCHs on different intra-band carriers, if PUSCH is cancelled on one serving cell, the phase continuity for other PUSCHs on other carriers cannot be maintained. And proposed that if UE cancels UL transmisison on at least one serving cell, the overlapping UL transmisison on other intra-band serving cells are also cancelled, with the text proposal below
	If the UE indicates a capability to cancel overlapping PUSCHs on different intra-band serving cells by [xxxxx], and if the PUSCH on at least one serving cell is cancelled, the UE cancels the (repetition of the) PUSCHs transmission on all other intra-band serving cells. The cancellation of the (repetition of the) PUSCH transmission on a serving cell includes all symbols from the earliest symbol that is overlapping with the first cancelled symbol of the PUSCH on a serving cell for which the DCI format 2_4 is applicable to.



· Please share your view about the following questions
1. Do we expect a UE to indicate the following capabilities simultaneously?
· 6-23 “Incapability motivated by impacts of PA phase discontinuity with overlapping transmissions with non-aligned starting or ending times or hop boundaries across carriers for intra-band EN-DC, intra-band CA, and FDM based ULSUP”
· Support of UL CI for intra-band UL CA
2. If the answer to question 1 is yes, do you think the above TP as reasonable UE behaviour for such UE?

1
Based on companies inputs, 
· All 9 companies agree it should be possible for a UE to indicate both pa-PhaseDiscontinuityImpacts  (i.e. 6-23) and the support of UL CI for intra-band UL CA. 
· Regarding the TP, 8 companies are generally fine with the TP (some updates are suggested), 1 company think there is no need to specify special UE behaviour for intra-band UL CA.
· Based on the comments, suggest the following updated TP:
	If the UE indicates a capability to cancel overlapping PUSCHs on different intra-band serving cells by [xxxxx], and the capability of pa-PhaseDiscontinuityImpacts, and if the PUSCH on at least one serving cell is cancelled, the UE cancels the (repetition of the) PUSCHs transmission on all other intra-band serving cell(s). The cancellation of the (repetition of the) PUSCH transmission on a the set of intra-band serving cell(s) includes all symbols from the earliest symbol that is overlapping with the first cancelled symbol of the PUSCH on a the serving cell for which the DCI format 2_4 is applicable to.




	Company
	View

	CATT
	We support point 1 as we think the scenarios of UL CI should not be restricted.
For point 2, we are general fine. It may be better to clarify that the new adding part is applied to the case of a UE indicates FG6-23.

	 Qualcomm
	 Agree with both points. The UE can be incapable of handling non-aligned transmissions and still supports ULCI in intra-band CA. In other words, the applicability of ULCI should definitely be extended to all CA cases including intra-band CA.

	vivo
	The answer to question 1 is yes, i.e. there will be UE indicating the incapability 6-23 and the support of UL CI in UL CA case.
For such UE, we agree with the intention of the TP as the UE is not able to keep phase continuity due to power change. 

	 Nokia / NSB
	1. Similar as CATT, we think that procedure wise there is no reason to not support the combination 6-23 and UL CI for intra-band CA – especially as the specification impact of also supporting this scenario (looking at the TP) seems rather minor. 
Point 2: Aligned with CATT, the TP should only be applicable for 6-23 UEs but not for any UEs supporting intra-band CA & UL CI. Therefore, the TP should be expanded to be only applicable to 6-23 UEs.  

	Samsung
	Yes to Q1. No need for the TP in Q2 - not a Rel-15 UE behavior for cancelations due to SFI, not a UE behavior in case of power scaling for CA, gNB has full knowledge from 6-23 and UL CI and can always choose to ignore receptions (e.g. gNB may receive PUSCH with QPSK modulation), no meaningful benefit for the UE.

	LG
	For Q1, the answer is yes. It seems not necessary to make such restriction.
For Q2, if UE reports those capability, UE behavior described in TP is reasonable. 

	Apple
	Q1: yes,. Q2: yes

	Intel
	Fine with the intention, but TP should only be applicable if UE supports 6-23.  Also, it is not clear which capability “a capability to cancel overlapping PUSCHs on different intra-band serving cells” is referring to.

	MediaTek
	Q1: Yes
Q2: We are generally fine with the TP, the points/clarifications raised by other companies should be taken into consideration.



List of contributions and proposals
	1
	R1-2000234
	Remaining Issue of Inter-UE Prioritization and Multiplexing of  UL Transmissions
	Ericsson

	2
	R1-2000329
	UL inter UE Tx prioritization for URLLC
	vivo

	3
	R1-2000359
	Remaining issues on UL inter-UE multiplexing between eMBB and URLLC
	ZTE

	4
	R1-2000433
	Maintenance of Rel-16 URLLC Enhanced inter UE Tx prioritization/multiplexing
	Nokia, Nokia Shanghai Bell

	5
	R1-2000453
	Remaining issues on enhanced inter UE Tx prioritization/multiplexing
	MediaTek Inc.

	6
	R1-2000483
	Inter UE Tx prioritization and multiplexing
	OPPO

	7
	R1-2000531
	Remaining issues on inter-UE UL multiplexing
	CATT

	8
	R1-2000586
	On the granularity of overlapping Reference Region for UL CI
	Sony

	9
	R1-2000629
	Remaining issues for inter-UE multiplexing
	Samsung

	10
	R1-2000674
	Remaining issues of UL inter UE Tx prioritization
	LG Electronics

	11
	R1-2000738
	Remaining details on enhanced inter-UE multiplexing
	Intel Corporation

	12
	R1-2000753
	Remaining issues on inter UE Tx prioritization/multiplexing
	CMCC

	13
	R1-2000857
	Remaining Details on Enhanced Inter-UE Prioritization/Multiplexing
	Apple

	14
	R1-2000938
	Remaining issues on UL cancellation indication for NR URLLC
	WILUS Inc.

	15
	R1-2000972
	Remaining issues on uplink Inter-UE Tx Multiplexing and Prioritization
	Qualcomm Incorporated

	16
	R1-2001025
	Corrections on UL inter-UE multiplexing
	Huawei, HiSilicon

	17
	R1-2001094
	Inter-UE prioritization/multiplexing
	InterDigital, Inc.

	18
	R1-2000774
	Enhanced inter UE Tx prioritization/multiplexing
	ETRI
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