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1. Introduction
The document provides a summary for discussion based on the contribution submitted to agenda item 7.2.6.5-UL inter UE Tx prioritization/multiplexing.  
2 Proposals from offline
Proposal 1: 
· Reuse the existing methods for search space configuration to support UL CI monitoring

· FFS possible restrictions
· Note: this means both symbol level and slot level monitoring periodicities are possible from specification perspective
Proposal 2: 
· Further discuss methods to reduce the UE monitoring for UL CI, e.g. 

· The number of aggregation levels and/or candidates for the UL CI monitoring should be limited
· The UE DCI size budget is not increased by UL CI monitoring
· The triggering of UE UL CI monitoring

· For UL transmission with associated PDCCH (e.g. dynamic scheduled PUSCH/PUCCH), 
· Option 1: UE starts UL CI monitoring after the PDCCH is decoded
· Option 2: UE starts UL CI monitoring  no later than X symbols before the start of the UL transmission, and X is related to UL CI processing time.

· For UL transmission without associated PDCCH(e.g. configured grant, periodic PUCCH/SRS…), UE monitors UL CI at least at the latest monitoring occasion that is no later than X symbols before the start of the UL transmission, and X is related to UL CI processing time. 

· The UL CI is monitored only if transmission would be in certain configured grant resource that overlaps with other UEs.
· FFS the enhancement of UE capability (number of non-overlapping CCE and/or blind decodes) for UL CI monitoring
Proposal 3: 
· Upon detecting an UL cancelation indication, at least for the transmission of UL signal/channels other than SRS (if SRS can be cancelled) and PUSCH with repetition, “stop with resuming” is not supported

· SRS can still be transmitted on the non-cancelled symbols

· FFS for the UL repetition case

· FFS whether another PUSCH can be scheduled after the pre-empted resource
· FFS impact (e.g. phase continuity issue) to a different carrier due to UL cancelation
3 Summary

3.1 Details of group common based UL cancelation

3.1.1 Monitoring aspects for UL cancelation indication
· Mini-slot level monitoring periodicity for UL cancelation indication is supported

· Supported by: Ericsson (2 symbol level), vivo (2/4/7/14 symbols), ZTE (equals the URLLC scheduling interval), Fujitsu (symbol level), Nokia (down to 2 symbol level), Sharp, Qualcomm

· Reduce the UE PDCCH monitoring burden for UL cancelation

· Triggering of UE UL CI monitoring, e.g. the following:  

· For UL transmission with associated PDCCH, UE start UL CI monitoring after the PDCCH is decoded

· For UL transmission without associated PDCCH, UE monitors UL CI at least at the latest monitoring occasion that is no later than X symbols before the start of the UL transmission, and X is related to UL CI processing time. 

· Supported by: CATT, OPPO, SONY, Nokia, Sharp, Qualcomm

· The PDCCH candidates/aggregation level for UL CI monitoring is configurable: 

· Supported by: OPPO, DOCOMO (configured AL with up to two candidates), Qualcomm (one candidate per monitoring occasion)

· Match the DCI size for UL CI with other DCI formats

· Supported by: Ericsson, Qualcomm
· For UL transmission, UE monitors UL CI only if it would transmit in certain configured resources (i.e. where there is possibility of overlap with other UEs transmissions)

· Supported by: IDC
· Enhance for UE capability PDCCH monitoring 

· Number of non-overlapping CCEs should be increased
· Supported by: vivo, OPPO, Nokia
· Number of blind decodes should be increased
· Supported by: Nokia

· The monitoring capability for UL CI is independent from PDCCH monitoring capability for other UE-specific and common PDDCHs

· Supported by: Qualcomm

Proposal 1: 

· Reuse the existing methods for search space configuration to support UL CI monitoring

· FFS possible restrictions
· FFS methods to reduce the UE monitoring for UL CI, e.g. 

· The number of aggregation levels and/or candidates for the UL CI monitoring should be limited
· The UE DCI size budget is not increased by UL CI monitoring
· The triggering of UE UL CI monitoring

· For UL transmission with associated PDCCH (e.g. dynamic scheduled PUSCH/PUCCH), 
· Option 1: UE start UL CI monitoring after the PDCCH is decoded
· Option 2: UE monitors at least at the latest monitoring occasion that is no later than X symbols before the start of the UL transmission, and X is related to UL CI processing time.
· For UL transmission without associated PDCCH(e.g. configured grant, periodic PUCCH/SRS…), UE monitors UL CI at least at the latest monitoring occasion that is no later than X symbols before the start of the UL transmission, and X is related to UL CI processing time. 

· The UL CI is monitored only if transmission would be in certain configured grant resource that overlaps with other UEs.
· FFS the enhancement of UE capability (number of non-overlapping CCE and/or blind decodes) for UL CI monitoring
	Company
	View

	CATT
	We are fine with the first bullet. 

For the first sub-bullet under the second bullet, restricting the number of AL and/or candidates for the UL CI monitoring is possible but one candidate may be not sufficient. For the third sub-bullet under the second bullet, we should not only define the starting position but also the ending of CI monitoring.

Additionally, we would like to make a clarification for better understanding: does “UL transmission without associated PDCCH” refer to configured grant eMBB PUSCH? If so, it seems a UE has to always monitor CI before every configured PUSCH irrespective whether it transmits a PUSCH or not.

	OPPO
	For 1st bullet, short period is needed to stop PUSCH transmission promptly. However, existing search space period in Rel-15 is enough to support low latency transmission, so it is not necessary to review periodicity of UL CI.

For 2nd bullet, Most of proposals are OK for us. However, it is not clear that “X is related to UL CI processing time”.  In our understanding, X cannot be smaller than UL CI processing time, but X cannot always equal to UL CI processing time if PDCCH resource is not enough in some occasions. So it is better to leave schedule flexibility to gNB.

For 3rd bullet, we do not agree to increase UE capability. However, if only group common DCI without beamforming is applied for UL CI, then at least non-overlapped CCE number needs to be increased. So we suggest to apply UE specific DCI with beamforming for cell-edge UE to reduce required non-overlapped CCE number and avoid UE capability enhancement for eMBB

	HW
	Regarding the first bullet of Proposal 1

We should discuss whether it is necessary to support mini-slot level monitoring for all SCSs.

At least for lower SCS we see that it could be beneficial to support mini-slot level monitoring. However, this should not impact the discussion on PDCCH enhancements for the monitoring capability.

A periodicity of 4OS is difficult to achieve. Maybe it is better to reformulate this to 3 MOs per slot?        

Regarding the second bullet of Proposal 2

We are basically fine to support mechanism that reduce the burden of PDCCH monitoring.

· The ALs / candidates should be limited.

· DCI size alignment with existing formats is also helpful

· For triggering UL CI, is our understanding correct that this can only relax the average burden? For the peak processing, the GC-DCI monitoring comes additionally to the monitoring that has to be carried anyway?

If our understanding of the above is correct than we would prefer to limit the discussion on the ALs and the DCI size alignment. The triggering of UL CI could be helpful, but it is not essential and the overall benefit is not that clear. We would like to postpone this discussion until other issues for UL inter-UE multiplexing have been discussed.

Regarding the third bullet of Proposal 1

We do not agree with having this bullet included in the proposal. If an eMBB UE is monitoring on a sub-slot level, it is a “case 2”-UE. We should not spend time on it in this AI. For case2, it has already been agreed to discuss the maximum number of non-overlapping CCEs, which is done in AI 7.2.6.1.

	IDC
	We support the first bullet as it allows for a symbol monitoring periodicity as short as is needed.

We agree that methods to reduce the UE monitoring for UL CI should be studied as discussed in the second bullet. However, we think that a condition should be added such that UE UL CI monitoring should occur only if it would transmit in certain configured resources based on whether there may be a possibility of overlap with UEs that transmit URLLC traffic. We have added a possible modification to the proposal. 

	Nokia, NSB
	On the first bullet, I might agree with Huawei here – maybe we should formulate this not in terms of periodicity but more in terms of max. number of monitoring occasions per slot (i.e. 2 / 4 / 7 monitoring occasions supported). 

On the second bullet, clearly more discussion is needed but some clarification on the intended UE behaviour will be needed in terms when the UE is required to monitor. And on the number of ALs and CCs / BDs, I guess this is more a UE capability discussion (i.e. how much is the UE having available) than needing to say in the specs there are certain limits hard-coded in the specs.  

	DCM
	Generally fine with the proposal. Some clarification may be needed about the UL transmission with and without associated PDCCH.

	LG
	For the first bullet, we think it is necessary to define periodicity first. In current specification, PDCCH monitoring occasion is defined as symbol pattern within a slot and this occasion is repeated with slot periodicity. Based on this framework, 4 symbol periodicity is not possible to be configured. If we need to have shorter periodicity than 1 slot, it seems sufficient not to make any restriction. At least, we need to clarify the meaning of periodicity of UL CI. 

Most of other FFS part is need to be further studied and discussed. However, the necessity of DCI size alignment is not clear. We already have DCI size budget, so that gNB should align DCI sizes to meet this restriction. If DCI size budget allows different DCI size of UL CI, it is not really necessary to align those size. Therefore, also for UL CI, the configurability of DCI size is sufficient to solve DCI size problem as in release 15. 

	Sharp
	In general, we are OK with the proposal. Some clarifications are needed.

For mini-slot level monitoring periodicity, we agree with LG that we need define periodicity first.

For UL transmission without associated PDCCH, if we are talking about UL transmission with configured grant, we should also take in account the periodicity of the configured grant. For example, if the periodicity is 2 symbols, it may be impossible for the UE to monitor the CI.

	Sony
	On the proposal, what does it mean by associate PDCCH in the following:

· For UL transmission with associated PDCCH, UE start UL CI monitoring after the PDCCH is decoded

· For UL transmission without associated PDCCH, UE monitors UL CI at least at the latest monitoring occasion that is no later than X symbols before the start of the UL transmission, and X is related to UL CI processing time.
We are ok with the UE monitoring the CI at X symbols prior to the PUSCH but it isn’t clear to me why this is for the case without associated PDCCH or really what it means here.

	Panasonic
	In general, we agree with the proposal. Regarding the second bullet, we think that DCI size alignment could be used in combination with one of the other alternatives. Our preferred alternative is when the  UE UL CI monitoring is triggered. 


3.1.2 UE behaviour upon receiving UL cancelation indication
· Support of “stop with resuming”
· Yes: ZTE (UE transmit a new TB on the remaining resource after cancelation), Samsung (for SRS) , Nokia, WILUS

· No:  Huawei, Ericsson, vivo, MTK, Samsung (for channels other than SRS), CATT, OPPO, SONY, Panasonic, LG(if remaining part has no DMRS symbol)
· FFS: QC

· For stop without resuming, UE should drop the remaining symbols on the target serving cell and all the intra-band CCs. Transmission on the inter-band CCs are not impacted:

· Supported by:  QC

· Which UL channel/signal can potentially be cancelled?

· PUSCH (including DG-, CG- and SP-PUSCH) can be cancelled, no question from companies. 
· FFS whether and how to protect HARQ-ACK on PUSCH 
· Supported by: ETRI, CMCC, WILUS, ZTE
· PUCCH: 
· Yes: Huawei, vivo, ZTE, NEC (PUCCH resource indicator is included in UL CI), LG, OPPO, ETRI (only for low priority UCIs), Panasonic, Motorola, IDC
· No: MTK, CATT, Intel, SONY, CMCC, Nokia, DOCOMO, QC
· FFS: CT
· SRS
· Yes: Huawei, vivo, ZTE, LG, CT, Panasonic, Nokia, Motorola, DOCOMO, QC
· No: MTK, CATT, Intel, OPPO, SONY
· FFS: 
· PRACH
· Yes: LG, IDC
· No: ZTE, NEC, MTK, CATT, Intel, OPPO, SONY, Panasonic, Nokia, DCM
· FFS: vivo, CT, Motorola, QC
· A unified signalling framework for cancelation of all potential types of UL transmission: 

· Supported by: ZTE

· gNB configures by RRC which UL signal/channel can be cancelled: 

· Supported by: Samsung, CAICT

· Minimum UE processing time for UL cancelation indication: 

· Option 1: Reuse Rel-15 N1 value for UE cap#2

· Supported by: Ericsson

· Option 2: Reuse Rel-15 N2 value for UE cap#2

· Supported by: vivo, Nokia (or smaller values), DCM
· UL CI is only applicable for lower priority UL transmissions,

· Supported by: Panasonic (UL CI to signal a priority), Motorola, QC, IDC(UL CI to signal a priority)

· Support of cross-carrier UL cancelation indication:

· Supported by:  QC, IDC

· Issue related to CBG-based retransmission:  Allow the UE to set the TB CRC to all zeros when (1) uplink CBG-based reTx is configured, (2) the initial transmission of a TB was interrupted and (3) TB comprises more than one CB.
· QC

Proposal 2: 

· Upon detecting an UL cancelation indication, at least for the transmission of UL signal/channels other than SRS (if SRS can be cancelled) and PUSCH with repetition, “stop with resuming” is not supported

· SRS can still be transmitted on the non-cancelled symbols

· FFS for the UL repetition case

· FFS whether another PUSCH can be scheduled after the pre-empted resource

· FFS impact  to a different carrier due to UL cancelation
Proposal 3: 

· The following UL channel/signals can be cancelled by UL cancelation indication

· PUSCH (including DG-, CG- and SP-)

· SRS

· FFS for PUCCH

· PRACH cannot be cancelled by UL cancelation indication

Proposal 4:
· The UE processing time for UL cancelation indication is at least as short as the N2 defined in Rel-15 UE cap#2
· FFS the case that the processing time capability is shorter than N2 defined in Rel-15 UE cap#2

Proposal 5: 

· At least self-carrier UL cancelation indication is supported
· FFS if cross-carrier UL cancelation indication is also supported
The following are Rel-15 processing timeline, copied from 38.214. 

	Table 5.3-1: PDSCH processing time for PDSCH processing capability 1
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Table 5.3-2: PDSCH processing time for PDSCH processing capability 2


[image: image2.wmf]m


PDSCH decoding time N1 [symbols]

dmrs-AdditionalPosition = pos0 in 
DMRS-DownlinkConfig in both of 
dmrs-DownlinkForPDSCH-MappingTypeA, dmrs-DownlinkForPDSCH-MappingTypeB
0

3

1

4.5

2

9 for frequency range 1

Table 6.4-1: PUSCH preparation time for PUSCH timing capability 1
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Table 6.4-2: PUSCH preparation time for PUSCH timing capability 2
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	Company
	View

	CATT
	We doubt the benefits of cancelling SRS. Unlike a PUSCH transmission with associated PDCCH, we have no chance to design an on-demand CI to reduce the CI monitoring overhead. For CG URLLC PUSCH, cancel SRS transmission seems impossible. Moreover, cancelling a SRS will impact the accuracy of channel measurement.  On the other hand, a URLLC UE can boost UL power on the symbols colliding with potential SRS in order to guarantee URLLC reliability. gNB could execute interference cancellation for the SRS based on the URLLC PUSCH reception and consequently the measurement based on SRS is still reliable.

	OPPO
	For SRS, small number of symbols, e.g. 1-2 symbol is configured for SRS and delay due to collision coordination with SRS is very small. So SRS is not necessary to be pre-empted.

	HW
	About Proposal 2: Agree.

About Proposal 3: Agree in principle. For SRS we propose to cancel and to resume after cancellation. 

About Proposal 4: “The UE processing time for UL cancelation indication is at least equal to the N2 defined in Rel-15 UE cap#2”. Minor comment: From reading this proposal it sounds to me that the processing time should be N2 or larger. But I think what you want to say is that the processing time has to be at least as short as N2 (maybe shorter)? If I understood this correctly, then how about rewording this proposal to:

· The UE processing time for UL cancelation indication is at least as short as equal to the N2 defined in Rel-15 UE cap#2
· FFS for the case that the with processing time capability shall be a value that is smaller less than N2 defined in Rel-15 UE cap#2
Then, we have one question how to handle a possible time-advance difference between the eMBB and URLLC UE. If UL CI and the URLLC UL grant are sent at the same time, then, due to TA, couldn’t it be the case that N2 is not sufficient for the eMBB to cancel its transmission? 
About Proposal 5: Proposal requires a discussion before agreeing to it. For self-carrier, it is clear to have it supported. For cross-carrier, we would like to hear companies’ views on how the signalling shall be designed, e.g. in the same DCI or in multiple DCIs? If it is former it will have impact on the payload and reliability, if it is the latter, it will have impact on the CCE/BDs. Therefore, at the moment, we would propose:

Both self-carrier and cross carrier UL cancelation indication is are supported. FFS cross carrier UL cancelation.

	IDC
	For proposal 2, in a scenario where there may be a cancellation of a PUSCH transmission by a very short transmission, “stop without resuming” may result in unnecessary waste of resources.

We support proposal 5



	ZTE
	For Proposal 2, we are fine with ‘stop without resuming’ if the resuming here means resuming the original transmission. But we think we may need to consider how to use the remaining eMBB resources not transmitted, e.g., regard the remaining  resources as configured grant resources and transmit a new TB on it if possible. 
For Proposal 3, it is inefficient to drop HARQ-ACK and re-schedule all corresponding PDSCHs. So we suggest adding a sub-bullet for Proposal 3:
FFS how to protect HARQ-ACK on PUSCH 

	Nokia, NSB
	P2: we would prefer re-sume, but let’s discuss this maybe in some offline. On the comment by ZTE, we also think that something should be possible for the same (canceled UE), such as allowed to receive a re-transmission grant using these resources. 
P3: OK for us

P4: the intention is OK, but we think the proposed changes to the wording by HW above is needed

P5: Maybe we first need to check how much we can fit in the GC-DCI before we decided on cross-carrier scheduling support. 

	DCM
	Basically we are fine with all proposals here

	LG
	For stop-and-resuming, we agree with proposal 2 at least if it has phase-continuity issues. For example, when DMRS symbol does not exist after cancelation, resuming is not applicable. At the same time, it seems possible to resume if remaining part has DMRS symbol even after cancelation. Therefore, we would like to add one more FFS part which is saying the condition of resuming. 

For proposal 3, it is noted that UL CI is only applicable to RRC_CONNECTED UE. For those UE, PRACH transmission is actually same as scheduling request (except for gNB triggered RA). In this point of view, there is no big difference between PRACH and PUCCH for applicable UE. Therefore, we would like to add PRACH to same position as PUCCH; FFS. However, considering limited discussion time, we agree with this proposal for compromise. 

We are fine with proposal 4, 5 and modification of proposal 4 with Huawei as well.  

	Sharp
	In general, we are OK with the proposals here.

For proposal 4, Huawei’s wording is more accurate.

	Sony
	Proposal looks ok.

	Panasonic 
	In general, we are okay to support the proposal 2-5.

Regarding proposal 3, we would like to have a clarification on the UE cancellation behaviour that is configured to monitor the UL CI GC-DCI, Basically, if a UE is capable of supporting both URLLC and eMBB traffic, and is configured to monitor CI GC-DCI. What happens if it detects CI, but the UE itself is scheduled or already transmitting URLLC traffic? 

Or is it the understanding that the UE capable of supporting both URLLC and eMBB traffic is never configured to monitor GC-DCI for CI?


2.1.3 Indication of time/frequency resource for UL cancelation
Similar as DL PI, most companies proposed that a time/frequency region is defined for UL CI. Within the time/frequency region the resource on which UE shall cancel UL transmission is indicated by UL CI.  
· The signalling methods for UL cancelation can be similar to Rel-15 DL pre-emption, i.e. DCI format 2_1

· Ericsson, vivo, LG, Nokia, Sharp

· Time resource

· To determine the time region

· To determine the starting time of the time region

· Option 1 (implicit method): upon detecting an UL CI on a PDCCH monitoring occasion, the time region starts from X symbols after the ending symbol of the PDCCH carrying the UL CI, where X is the minimum processing time for UL cancelation 

· vivo, Samsung, LG, SONY, WILUS, CATT, ZTE
· Option 2 (explicit method): upon detecting an UL cancelation indication, the time region starts from K symbol after ending symbol of the PDCCH carrying the UL CI, where

· Option 2-1:, K is indicated by UL cancelation DCI

· Supported by: vivo, Nokia, DCM
· Option 2-2: K is configured by RRC

· Supported by: OPPO, CATT
· To determine the length of the time region

· Option 1 (implicit method): the length of the time region equals to the monitoring periodicity of UL CI

· Supported by: vivo, Fujitsu, LG, SONY

· Option 2 (explicit method): the length of the time region is indicated

· Option 2-1: by RRC configuration

· Supported by: ZTE (?Multiple of CI monitoring periodicity), NEC, Intel, OPPO, QC(time regions can overlap) , CATT, Nokia, DCM
· The actual time resource for UL cancelation is indicated from the time region
· Option 1: Time domain bitmap Ericsson, vivo, Samsung, CT, ZTE
· Option 2: Time domain SLIV like indication (start and length):  vivo, Samsung, Sequans, Nokia, DCM
· Option 3: 2D bitmap similar to DL PI, i.e. bitmap for time/frequency grids: Sony
· Granularity for time domain resource indication: 
· Configured by RRC: vivo, Samsung, Intel, OPPO, DCM
· Indicated by DCI for UL CI, e.g., dynamic indication from a set of RRC configured time patterns: ZTE
· Frequency resource

· To determine the frequency region

· Option 1 (implicit method): the frequency region equals to the UL active BWP

· vivo, Fujitsu, WILUS, ZTE, Nokia, DCM
· Option 2 (explicit method): the frequency region is indicated
· Option 2-1: the frequency region is configured by RRC

· LG, Intel (FFS)

· Option 2-2: the frequency region is indicated by DCI for UL CI

· Intel (FFS)

· The actual frequency resource for UL cancelation is indicated from the frequency region
· Option 1: Frequency domain bitmap : Ericsson, vivo, Fujitsu (with a granularity of 1/2 UL active BWP), CT, Nokia (RRC configures between Type 1 and type 0), Sequans (UL CI DCI indicates between Type 1 and type 0), ZTE, DCM
· Option 2: Frequency domain type 1 FDRA like indication (start and length): vivo, Nokia(RRC configures between Type 1 and type 0), Sequans (UL CI DCI indicates between Type 1 and type 0), DCM
· Option 3: 2D bitmap similar to DL PI, i.e. bitmap for time/frequency grids
· Granularity for frequency domain resource indication:
· Configured by RRC: Supported by: Ericsson, vivo, ZTE, Samsung , Intel, OPPO, SONY, Nokia, DCM
· Determined based on the granularity of time domain resources, e.g, the granularity is finer in frequency if the granularity in time is coarse: ZTE
Huawei: The granularity of the UL PI might impact multiple consecutive eMBB PUSCH transmissions.
1D bitmap vs 2D bitmap

· 1-D bitmap indication

· 1-D bitmap for time domain indication A1×M, M is for size of time domain indication

· 1-D bitmap for frequency domain indication B1×N, N is for size of time domain indication

· E.g. M=7 and N=4, then the total bit-number is M+N = 11

e.g. A1×M = (0010100), B1×N = (0101)

	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 


· Highlighted grids are the indicated time-frequency resources by UL cancellation indication
· X-axis denotes time domain and Y-axis denotes frequency domain
· 2-D bitmap indication

· 2-D bitmap for time and frequency domain indication CM×N
· M is for size of time domain indication and N is for size of frequency domain indication. 

· E.g. M=7 and N=4, then the total bit-number is M×N=28

e.g. CM×N = [image: image6.png]



	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 


· Highlighted grids are the indicated time-frequency resources by UL cancellation indication
· X-axis denotes time domain and Y-axis denotes frequency domain
Proposal 5:

· For each detected UL CI, there is an associated time region from which a resource for cancelation can be indicated by UL CI

· To determine the start of the time region, discuss and down-select from the following options in RAN1#98

· Option 1 (implicit method): upon detecting an UL CI on a PDCCH monitoring occasion, the time region starts from X symbols after the ending symbol of the PDCCH carrying the UL CI, where X is the minimum processing time for UL cancelation
· Option 2 (explicit method): upon detecting an UL cancelation indication, the time region starts from K symbol after ending symbol of the PDCCH carrying the UL CI, where 

· Option 2-1: K is indicated by UL cancelation DCI

· Option 2-2: K is configured by RRC

· To determine the length of the time region, discuss and down-select from the following options in RAN1#98

· Option 1 (implicit method): the length of the time region equals to the monitoring periodicity of UL CI

· Option 2 (explicit method): the length of the time region is indicated, 

· Option 2-1: by RRC configuration

Proposal 6:

· For each detected UL CI, there is an associated frequency region from which a resource for cancelation can be indicated by UL CI

·  To determine the frequency region, discuss and down-select from the following options in RAN1#98

· Option 1 (implicit method): the frequency region equals to the UL active BWP

· Option 2 (explicit method): the frequency region is indicated
· Option 2-1: the frequency region is configured by RRC

· Option 2-2: the frequency region is indicated by UL CI

Proposal 7:

· The time resource on which UE shall cancel the UL transmission is indicated by UL CI with the time domain granularity configured by gNB, discuss and down-select from the following options in RAN1#98

· Option 1: Time domain bitmap 
· Option 2: Time domain SLIV like indication  (start and length)

· Option 3: 2D bitmap similar to DL PI, i.e. bitmap for time/frequency grids
· The frequency resource on which UE shall cancel the UL transmission is indicated by UL CI with the frequency domain granularity configured by gNB, discuss and down-select from the following options in RAN1#98

· Option 1: Frequency domain bitmap
· Option 2: Frequency domain type 1 FDRA like indication (start and length)
· Option 3: 2D bitmap similar to DL PI, i.e. bitmap for time/frequency grids
	Company
	View

	CATT
	We think firstly we should determine whether a general cancellation indication target to all UEs or separate UE-specific bit fields for each UE is adopted before jumping into details.

	OPPO
	Considering limited time budget, we suggest DL PI as a starting point.  

Some necessary enhancements, e.g. the start and the length of the time region can be considered firstly due to different detection procedure between UL PI and DL PI. However, necessary and benefit of proposal 6 and 7 is not clear.

	HW
	About Proposal 5 and Proposal 6:

This is a very interesting topic and should be discussed before any decision is done. In our view, the overall DCI payload, the granularity of the time-domain and frequency domain signalling are tightly interconnected and should be discussed together. 

The interfering transmission is URLLC, which typically is short in time and wideband. In our view, UL CI defines the resources in which an URLLC transmission is expected to happen. Thus, the better the resources that are indicated by the UL CI can match the resources that are actually used for URLLC transmission, the less eMBB performance drop is expected. Therefore, the time-domain granularity of the UL CI should be rather fine whereas the frequency domain granularity can be rather course. 

Considering that UL CI is not monitored at any symbol, it would be good to have more flexibility in the time domain. This could allow some eMBB transmissions (or CBGs) still to finish before they have to stop their uplink. 

Our preference would therefore be Option 2-1 for the start of the TD indication.  For the length of the duration, ideally Option 2 would be a good choice.
For the frequency domain, the URLLC transmission is expected to be rather wideband, therefore it could make sense to assume the whole BWP. On the other hand, this could be too coarse and preferably a somewhat finer granularity could be allowed even for the frequency domain. A power limited URLLC UE, might us smaller bandwidth and a longer transmission, whereas a UE close to the cell centre will get the whole bandwidth. An indication of RRC configuration of the FD reference region should be considered. But this should be discussed together with the overall DCI payload.     

About Proposal 7:

In our view, a bitmap could be used both for the time-domain and frequency domain indication. The granularity should be flexible, for example one pattern could be configured out of a number of predefined patterns.

	IDC
	For proposal 5, we support the explicit indication of the information in the UL CI i.e. option 2 in both cases.

For proposal 6, we support the explicit indication of the information in the UL CI i.e. option 2.

For proposal 7, we support option 1 in both cases. 

	ZTE
	Different resource allocation resources may be coexisting in one cell for different URLLC UEs with different service requirements and different channel conditions. So the time domain granularity can be indicated by DCI for UL CI to accommodate different resource allocation patterns. 

Then, a bitmap can be used to indicate time resource on which the UE shall cancel. The remaining bits are used for frequency resource indication.This means the granularity in frequency domain is determined by the granularity in time domain. 

	Nokia, NSB
	The proposals nicely summarize the different views – but some discussion (online / official offline) will be required to narrow this a bit down and get the same understanding across the group. 

	LG
	If there is no or negligible performance difference among options, we prefer re-use DL PI design for saving discussion time. For example, bitmap-based indication(option 1) can be preferred for proposal 7. Moreover, Bitmap can indicates non-contiguous pre-empted resource, it is more scalable than other options. 

For proposal 5 and 6, we agree with these proposal. Proposal 5 and 6 are UL CI specific issues since those came from uplink characteristic. We may start discussion with these proposals as starting point. 

	Sharp
	We suggest that DL PI design should be reused as much as possible. The granularity of UL PI can be finer.

	Sony
	For Frequency Domain, option 1 is to use Type 0 (bitmap).   I believe Type 0 is applicable for entire duration.  That is if the time region is 7 symbols and if  Type 0 says 3 PRBs are cancelled that means all 21 PRBs, (3 PRBs x 7 symbols) are cancelled.  I don’t think this is the intention.  We should be able to indicate say the 2nd symbol has 2 PRB cancelled and the 5th symbol has 1 PRB.  That is a bitmap grid of which portion of resources are cancelled, that is exactly like the DL PI bitmap grid.

	Panasonic
	For proposal 5 and 6, our preference is to explicitly indicate the region for both time and frequency resource cancellation. In our understanding, implicit indication may lead to unnecessary cancellation of UEs that may not be necessarily colliding with the actual transmission resources of higher priority UE  


2.2 Details of power control enhancements

2.2.1 Power control enhancements for DG-PUSCH

For UEs with DG-PUSCH, two options were identified from last meeting

· Option 1: an open-loop parameter set indicated to the UE by scheduling DCI without using SRI is applied to the scheduled transmission
· Supported by: Huawei, Ericsson, vivo, ZTE, NEC, Samsung, CATT, Intel, SONY, CMCC, CT, Nokia, DOCOMO

· Option 2: Support increased TPC range with higher layer configurable number of TPC entries (4 or 8) and power adjustment value for each entry

· Supported by:  LG, Intel(2bits), OPPO, Motorola, QC (the TPC with increased step is not accumulated to subsequent transmission)

Proposal 8:
· For a DG-PUSCH, an open-loop parameter set indicated to the UE by scheduling DCI without using SRI is applied. 
2.2.2 Power control enhancements for CG-PUSCH

For CG-PUSCH, the following options were proposed by companies. It seems the options proposed can be applicable for both single and multiple active CG-PUSCH cases. 
· Option 1: Group common DCI based solutions

· Option 1-1: Indication of open-loop parameter sets based on UE-specific/configured grant specific indication fields in group common DCI

· Supported by : vivo, CATT, CMCC, Nokia, DOCOMO,OPPO

· Option 1-2: Increased TPC range for GC-PDCCH based on UE-specific/configured grant specific indication fields in group common DCI

· Supported by: LG, Intel (2bits), OPPO

· Option 1-3: UE boost the transmission power if the CG-PUSCH transmission overlaps with the time and frequency resource indicated by the group common DCI (may reuse the GC-PDCCH for cancelation indication) 

· Supported by: Huawei, ZTE, Samsung, SONY, CMCC, QC, IDC

· Option 2: UE specific DCI based solutions, e.g. gNB use scheduling DCI to override configured grant, or boost power for configured grant UEs. 

· Supported by: Ericsson

· Option 3: URLLC UE rate match CG-PUSCH around the time/frequency resource indicated by GC-PDCCH

· Yes: Samsung, Sony
· No: Huawei

Following schemes are proposed specifically for multiple active CG-PUSCH case. 
· UE selects the CG-PUSCH with the fewest cancelled resources.

· Supported by: Samsung

· The multiple configured grants are grouped into up to 4 groups, with each group associated with specific indication field in GC-  PDCCH

· Supported by: Motorola

· URLLC UE is indicated by GC-PDCCH whether a CG-PUSCH resource is available or not
· Supported by: CT

· For inter-UE multiplexing with configured grant PUSCH(s), prioritization should be given to finalize the UL cancellation scheme and multiple configured grant configurations.
· Supported by: DOCOMO

Proposal 9:

· For both single and multiple active CG-PUSCH cases, discuss and down-select from the following options 
· Option 1: Group common DC based power control solutions

· Option 1-1: Indication of open-loop parameter set based on UE-specific/configured grant specific indication fields in group common DCI

· Option 1-2: Increased TPC range for GC-PDCCH based on UE-specific/configured grant specific indication fields in group common DCI

· Option 1-3: UE boost the transmission power if the CG-PUSCH transmission overlaps with the time and frequency resource indicated by the group common DCI (may reuse the GC-PDCCH for cancelation indication) 
· Option 2: UE specific DCI based power control solutions

· Option 3: UE rate match CG-PUSCH around the time/frequency resource indicated by GC-PDCCH
· FFS additional schemes specifically for the multiple active CG-PUSCH case. 
	Company
	View

	OPPO
	On Proposal 9, We strive to find common solution for one active CG-PUSCH and multiple active CG-PUSCH to simplify specification and implementation. So we suggest common solution for one active CG-PUSCH and multiple active CG-PUSCH should be discussed at the same time instead of step by step. To achieve common design, one modification,” configured grant specific”, is added in option1-2.

Secondly, Option 1-3 seems not reasonable if GC-PDCCH for UL CI is reused due to there are significantly difference between UL CI and UL PC, which leads lots of issues and specification work. The following table shows the difference between UL CI and PC. If CG-PDCCH for UL CI is not reused, there will be lots of specification work to design new GC-PDCCH.  So we do not support Option 1-3.

UL CI

UL PC

Issues from common design

Trigger procedure and Transmission occasion

· UL CI will be transmitted if URLLC transmission will collide with eMBB

· Transmission occasion is mainly determined by URLLC transmission , of which monitoring  frequency is mini-slot level

· UL PC will be transmitted if eMBB occupies specific resource, which is usually configured grant resource for other UEs.

· Transmission occasion is mainly determined by eMBB transmission, of which monitoring frequency is slot level.

Common design increases monitoring occasion which include both of UL CI and UL PC monitoring occasion.

Indication region

All time and frequency resource may be pre-empted.

Only in configured grant resource, PUSCH may power boost. 

Common design leads low indication efficiency, especially for UL PC. Coarse frequency and time granularity may not match configured grant resource fully, which leads unnecessary power boost and inter-cell interference.

Action

Stop eMBB transmission

Power boost for URLLC transmission

Common design without action indication leads unnecessary power boosts and stop transmission. For example, when URLLC UE receive an indication, which is original for UL CI for eMBB, but URLLC UE will power boost. Similarly, eMBB may stop transmission based on indication, which is originally for URLLC power boost.



	HW
	About proposal 8: Agree.

About proposal 9: It would be good to make a down-selection between the options 1-3 firstly and then leave the details of Option 1 for FFS at this stage.

	IDC
	We support option 1-3 of option 1. Note that signalling an indication region may also be beneficial for the UL CI as it limits the need for monitoring outside the region thereby reducing monitoring complexity. 

	ZTE
	From our point of view, a unified mechanism should be considered for both single active CG-PUSCH and multiple active CG-PUSCHs. Otherwise, UEs with single active CG-PUSCH and UEs with multiple active CG-PUSCH cannot share a same indication signaling. 

	Nokia, NSB
	We are fine with proposal 8. 

On proposal 9: 

We should try to define one solution that is equally applicable to a single CG or multiple CG configurations are applicable here. Therefore, we would at least prefer to treat them both at the same time (and not make a decision for a single CG first, and then recognize later on that we need a different scheme for multiplex active CG). So we would prefer a general discussion on the options applicable both to single & multiple active CGs.  

	DCM
	We are fine with proposal 8;

For configured grant, it seems option 1-1 and 1-2 applies to the case that there is no resource collision while 1-3 is used for resource Collison case? 

	LG
	We agree with Huawei. Based on the agreements, we can choose among option 1-3 simply. If proposal 8 is agreeable, we can just choose option 1 from the agreement in the last meeting.

	Sony
	Sony also support Option 3, i.e. URLLC UE avoids/rate mate around pre-empted configured resources.


2.3 Support of alternative UL CI design

2.3.1 Sequence based UL CI

In RAN1#96bis we have following working assumption

Working assumption:

· PDCCH is used for UL cancelation indication 

· The Working assumption can be revisited if the DCI for cancelation indication only carry very small number of information bits, e.g. 1 bit. 
Samsung, CATT propose to confirm the above working assumption
	Company
	View

	OPPO
	Firstly, UL CI payload is not clear. So we cannot confirm working assumption now. However, considering group common DCI is agreed and time budget is very limited, We agree to deprioritize sequence based UL CI. 

	
	

	
	

	
	


2.3.2 UE-specific DCI for UL CI

In RAN1#97, we have following agreement

Agreements:

· Support at least group common DCI for cancelation indication

· FFS whether or not to additionally support UE-specific DCI for cancelation indication
Regarding “FFS whether or not to additionally support UE-specific DCI for cancelation indication” , companies views are summarized as follows

· Yes: NEC, MTK, CATT, Intel, OPPO (use retransmission grant as UE-specific CI), ETRI, CMCC (use retransmission grant as UE-specific CI), CT (use retransmission grant as UE-specific CI), CAICT, WILUS, Sequans

· No: Ericsson, Samsung, Panasonic, Nokia, Motorola, ZTE
	Company
	View

	OPPO
	From our simulation result, it shows that if group common DCI is shared by multiple UEs, especially for cell edge UE. The non-overlapped CCEs for channels estimation will be deficient and PDCCH monitoring capability needs to be enhanced for eMBB UE.

To avoid PDCCH monitoring capability enhancement for eMBB UE, UE-specific DCI can be considered, especially for cell edge UE.

	ZTE
	More specification effort will be made for further supporting UE-specific DCI for UL CI. We suggest first prioritizing and finishing the specifications based on common group DCI.

	LG
	Considering limited time, it seems better to prioritize group common DCI design. Moreover, based on previous agreements, at least when a part of eMBB PUSCH is pre-empted by URLLC transmission, gNB can send UL grant which is indicating overlapped resource in order to cancel previous PUSCH allocation. Therefore, UE-specific has benefit only for the corner case; whole eMBB is pre-empted. 

	
	


5 Previous agreements

RAN1#96bis

Working assumption:

· PDCCH is used for UL cancelation indication 

· The Working assumption can be revisited if the DCI for cancelation indication only carry very small number of information bits, e.g. 1 bit. 
Agreements:
· Upon detecting an UL cancelation indication, at least stop without resuming is supported

· FFS whether and how to support stop with resume 

Agreements:

· Further discuss which UL transmissions that can potentially be cancelled by the UL cancelation indication, including

· Dynamic scheduled UL transmissions, including PUSCH, PUCCH, SRS

· Semi-persistent UL transmissions, including PUSCH, PUCCH, SRS

· Periodic UL transmissions, including configured grant PUSCH, PUCCH, SRS

· PRACH

Agreements:

· Further discuss, aiming for down-selection, the group common DCI and UE-specific DCI for UL cancelation indication 
· For group common DCI (different from Rel-15 SFI)
· UE is configured to monitor a group common DCI which indicates the time/frequency region on which the UL cancellation indication applies
· For UE specific-DCI

· When applicable, UE is configured to monitor a second UL grant for the same TB as an earlier PUSCH indicating UL cancellation before the end of the earlier PUSCH transmission. In this case, the UE follows the UL cancellation indication.   

Conclusion:

· Further discuss the following power control enhancements

· Increased TPC range

· FFS details, e.g. supported value range, number of TPC bits, accumulated and/or absolute TPC, configurability of the TPC tables, applicability to SRS/PUCCH. 

· Indication of open-loop parameter sets based on scheduling DCI without using SRI 

· Indication of open-loop parameter sets based on GC-PDCCH

RAN1#97

Agreements:

· Support at least group common DCI for cancelation indication

· FFS whether or not to additionally support UE-specific DCI for cancelation indication
Conclusion:

To down-select from the following options for enhanced power control

· Option 1: Indication of open-loop parameter sets by DCI 

· For DG-PUSCH, an open-loop parameter set indicated to the UE by scheduling DCI without using SRI is applied to the scheduled transmission

· FFS At least for single active CG-PUSCH, an open-loop parameter set is indicated to the UE by a UE-specific field in group common DCI

· FFS for the case of multiple active CG-PUSCH

· FFS For a UE, the open-loop parameter sets for DG-PUSCH and CG-PUSCH may be same or different

· Option 2: Indication of TPC with increased range by DCI

· For DG-PUSCH, a TPC with increased range is indicated to the UE by the TPC field in scheduling DCI

· FFS At least for single active CG-PUSCH (and potentially also for DG-PUSCH), a TPC with increased range is indicated to the UE by a UE-specific TPC field in group common DCI

·  FFS for the case of multiple active CG-PUSCH

· At least for DG-PUSCH, for a UE, the number of TPC entries (4 or 8) and power adjustment value for each entry is higher layer configured 

· FFS For a UE, the TPC configuration for DG-PUSCH and CG-PUSCH may be same or different 

· Option 3: 

· For DG-PUSCH, use either the solution from option 1 or option 2 for DG-PUSCH as above

· To down-select from option 1 and 2

· FFS At least for single active CG-PUSCH, UE derives the transmissions power based on the time/frequency resource indicated by a group common DCI

· If a CG-PUSCH transmission overlaps with the indicated time/frequency resource, UE use one open-loop parameter set with higher power for the transmission

· If a CG-PUSCH transmission does NOT overlap with the indicated time/frequency resource, UE use another open-loop parameter set with lower power for the transmission

· FFS for the case of multiple active CG-PUSCH

· Note: some companies have concern that this was not captured in the TR as one potential solutions

TR 38.824

	7.2
Potential enhancements 
In the following sub-sections, potential enhancements for UL inter UE Tx prioritization/multiplexing are presented. It is recommended to specify both UL cancelation scheme and enhanced UL power control scheme in the work item phase. 
7.2.1
UE UL cancelation mechanisms 

UE UL cancelation mechanisms are considered as one potential enhancement for UL inter-UE Tx prioritization/multiplexing and are studied from several aspects, including the potential mechanisms (e.g. UE UL cancelation/pausing indication, UL continuation indication, UL re-scheduling indication), physical channel/signal used for the UL cancelation indication, UE processing timeline for the UL cancelation indication, UE monitoring behaviours for the UL cancelation indication, UE PDCCH monitoring capability if the UL cancelation indication is by PDCCH, methods to ensure the reliability of the indication for UE UL cancelation.  
Either PDCCH or sequence can be considered as potential options for the UL cancelation indication. If PDCCH is used, either group common DCI or UE-specific DCI can be considered as potential options. If sequence is used, either group common sequence or UE-specific sequence can be considered. 
The monitoring periodicity for the UL cancelation indication should be configurable by the gNB and UE supporting UL cancelation indication should be able to support more than one monitoring occasions for the UL cancelation indication in a slot. If PDCCH is used, whether the UE PDCCH monitoring capability (number of CCEs/BDs per slot) should be increased is to be further investigated. 
The UE processing time for UL cancelation indication should be equal or shorter than N2 defined in Rel-15 UE capability#2. 
Upon detecting an UL cancelation indication, UE cancels the corresponding UL transmission. The corresponding UL transmission may include an on-going UL transmission, or an UL transmission that has not been started. After cancelation, the UE may resume the transmission afterwards as one option, or may not resume the transmission afterwards as another option.

7.2.2
Enhanced UL power control 

Enhanced UL power control is considered as one potential enhancement for UL inter-UE Tx prioritization/multiplexing and the study mainly focuses on enhanced dynamic power boost for URLLC UE, including dynamic change of power control parameters (e.g. P0 and alpha without SRI configured) and enhanced TPC (e.g. increased TPC range and finer granularity). The need of URLLC UE power change during one transmission instance is not envisioned. It is assumed that there is no change of eMBB UE power control scheme in this study item. 

Enhanced dynamic power boost for URLLC UE are studied from several aspects, including feasibility of boosting UE power in power limited or interference limited scenarios, physical channel/signal used for the signalling, UE processing timeline for the signalling, UE monitoring behaviours for the signalling, UE PDCCH monitoring capability if the signalling is by PDCCH and methods to ensure the reliability of the signalling.

It is concluded that the potential enhanced UL power control may include UE determining the power control parameter set (e.g. P0, alpha) based on scheduling DCI indication without using SRI, or based on group-common DCI indication. Increased TPC range compared to Rel-15 may also be considered. Power boosting is not applicable to power limited UEs.
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	R1-1908055
	UL inter-UE transmission prioritization and multiplexing
	Huawei, HiSilicon

	Observation 1: Using the SRI-field to power boost URLLC by means of OLPC indication can result in very large DCI bit-field sizes and is restricting the legacy functionality related to SRS.

Proposal 1: If UE specific OLPC indication is adopted for URLLC power boost, the DCI field shall be decoupled from SRI.

Observation 2: Increasing the TPC field to 3 bits is reducing the number of UEs that can be indicated with the DCI format 2_2.

Proposal 2: If TPC enhancements are adopted for URLLC power boosting, then at least the absolute TPC value shall be modified. FFS if also the accumulated value has to be changed.

Proposal 3: If TPC enhancements are adopted for URLLC power boosting, then all DCI formats that contain the TPC command shall be updated accordingly. This impacts then UE specific and group common DCIs.
Proposal 4: In order to support inter-UE multiplexing between DG-eMBB and DG-URLLC, an enhanced power control mechanism is introduced. Two sets of OLPC parameters are preconfigured and one of them is indicated in the DCI that is scheduling the UL transmission. The SRI-field shall not be used.
Observation 3: The rate-matching approach prioritizes eMBB over URLLC, which is counter-intuitive. The URLLC transmission can only utilize resources that are not occupied by eMBB and shall do the best it can with them. Increasing the code rate to compensate for the reduced resource availability will decrease the URLLC performance. The URLLC performance has not been verified, but it is for sure that from a certain ratio of resource overlap, this approach is not workable.

Proposal 7: RAN1 should not consider rate-matching scheme for inter-UE UL prioritization and multiplexing.

Observation 4: Dynamic power control of the grant free URLLC UE has a similar URLLC performance as semi-static power control and also as orthogonal-transmission.  At the same time, it shows the best eMBB performance.

Proposal 8: RAN1 should support Option 1 with the following modification:

· Option 1: Indication of open-loop parameter sets by DCI 

· For DG-PUSCH, an open-loop parameter set indicated to the UE by scheduling DCI without using SRI is applied to the scheduled transmission

· FFS At least for single active CG-PUSCH, an open-loop parameter set is indicated determined to by the UE with resource indication carried in by a UE-specific field in group common DCI

· FFS for the case of multiple active CG-PUSCH

· FFS For a UE, the open-loop parameter sets for DG-PUSCH and CG-PUSCH may be same or different

Observation 5: At least the following aspects should be discussed when specifying the GC-DCI for UL CI

· Granularity of resource indication, likely a coarse granularity in the frequency domain is sufficient but fine granularity in the time domain is needed.

· Required aggregation level to ensure the reliability

· PDCCH blocking? Any impact on max #CCEs/#BDs?

· UE processing time from PDCCH reception until UL cancellation

· Monitoring periodicity of GC-DCI

· Conditional monitoring (e.g. only when there is eMBB data to send)?

Proposal 9: RAN1 shall strive for a unified signaling framework to carry resource indication for the case of UL cancellation and enhanced power control for grant-free UEs. 

Proposal 10: The eMBB UE stops its transmission upon detection of UL CI. Resuming is not supported.
Proposal 11: PUCCH and SRS can potentially be cancelled by the UL cancelation indication. The specific cancelation rule depends on the transmission characteristics.
Observation 6: The granularity of the UL PI might impact multiple consecutive eMBB PUSCH transmissions.
Observation 7: The redundancy version of an UL transmission succeeding a cancelled transmission should be considered. In case it is not self-decodable it might also be cancelled, even if it is not colliding with another UE’s transmission.

	R1-1908125
	Inter-UE Prioritization and Multiplexing of  UL Transmissions
	Ericsson

	Proposal 1 Do not support UE specific DCI for cancellation indication in Rel-16.
Proposal 2 Support monitoring periodicity of 2 symbols for group-common signaling for indicating UL pre-emption.
Proposal 3 Reuse N1 values to define time between the end of CORESET containing cancellation indicator and when UE stops the transmission.
Proposal 4 Size of UL cancellation indication DCI should be aligned with one of the existing DCI formats.

Proposal 5 A granular frequency domain indication is useful for resource efficiency.

Proposal 6 In Rel-16, when detecting an UL cancelation indication, do not support resume after stopping an UL transmission.

Proposal 7 In Rel-16, consider UL pre-emption indication design based on bit map that corresponds to a time-frequency grid. 
Proposal 8 Open loop power control can be used to boost up the power of URLLC.

Observation 1 If GC-PDCCH will be introduced for power control scheme, UE specific DCI might not be needed.

Proposal 9 RAN1 to decide either UE specific or group common DCI is used for power control scheme for both dynamic and configured granted URLLC UEs.



	R1-1908162
	UL inter UE Tx prioritization for URLLC
	vivo

	Observation 1:  For UL cancellation for eMBB UE, gNB should ensure the actual processing time (considering TA) for cancellation meet the minimum UE processing time for cancellation operation. No spec impact is needed. 
Observation 2:  In case of inter-UE multiplexing with configured grant transmissions, UL cancellation indication may not be applicable.
Proposal 1: For eMBB UE supporting UL cancellation, mini-slot level monitoring periodicity for UL cancelation indication is supported.

· Monitoring periodicity can be 2, 4, 7 or 14 symbols as starting point

· For mini-slot level monitoring, monitoring occasion and number for blind decoding for UL cancellation indication, should be configurable.

Proposal 2: Upon detecting an UL cancellation indication, UE stops the corresponding UL signal/channel transmission and does not resume the remaining part of the same UL signal/channel transmission.

Proposal 3: The minimum UE processing time for UL cancelation indication, Ncancellation, needs to be specified.

· Ncancellation at least equals to N2 of Rel-15 UE processing time Capability #2 is supported.

· A new UE capability can be considered.

· FFS Ncancellation shorter than N2 of Rel-15 UE processing time Capability #2.

Proposal 4: For UE supporting UL cancellation indication
· For UL cancellation, processing time capability equal to N2 of Rel-15 UE capability #2 is applied for UL transmission cancellation

· For PUSCH preparation, the existing UE processing time capability is maintained
Proposal 5: An eMBB UE can be configured to monitor UL cancellation indication that potentially cancels UL transmission including

· Dynamic scheduled UL transmissions, including PUSCH, PUCCH, SRS

· Semi-persistent UL transmissions, including PUSCH, PUCCH, SRS

· Periodic UL transmissions, including configured grant PUSCH, PUCCH, SRS

Proposal 6: For design of group common DCI carrying UL cancellation indication, mechanism of DCI format 2_1 is used for UL cancellation indication, i.e.  a time/frequency domain indication is provided in the cancelation indication DCI for a group of UEs to derive the UL cancelation behavior.

Proposal 7: Time region for UL cancellation is defined. The duration of time region is determined by following options.

· Option 1: Time region duration equals to the monitoring periodicity of PDCCH carrying UL cancellation indication.

· Option 2: Time region duration is configured explicitly by RRC.

Proposal 8: Upon receiving UL cancellation indication, UE determines the time region for cancellation by following alternatives.

· Alt. 1:  For a given PDCCH monitoring occasion where a UL cancelation is detected, the corresponding time region starts at N2 symbols after the last symbol of PDCCH monitoring occasion, where N2 is the UE minimum cancellation time.

· Alt. 2: For a given PDCCH monitoring occasion where a UL cancelation is detected, the corresponding time region starts at K2 slots/symbols after the last symbol of PDCCH monitoring occasion, where K2 is indicated by the UL cancellation indication.

Proposal 9: For time domain indication of a set of symbols within time region on which the UL cancelation shall apply, following alternatives can be adopted.

· Alt.1: UE derives the set of symbols for UL cancelation based on an indicated starting symbol and the ending symbol of the time region
· Alt.2: UE derives the set of symbols for UL cancelation based on an indicated staring symbol and length by SLIV like indication
· Alt.3: UE derives the set of symbols for UL cancelation based on an bitmap like indication
Proposal 10: 

· The frequency region equals to the UL active BWP. 

· UE is indicated by UL CI DCI a set of frequency RBs within the frequency region on which UL cancelation shall apply with the configurable indication granularity
· Alt.1: UE is indicated by a staring RB and a frequency length, i.e. RA type 0 like indication. 

· Alt.2: UE is indicated by a frequency domain bitmap, i.e. RA type 1 like indication

Proposal 11: An enhanced PDCCH monitoring capability is needed to be defined for eMBB UE.
· At least an enhanced PDCCH monitoring capability in terms of number of CCEs should be defined.

Proposal 12: For dynamic grant PUSCH, an open-loop parameter set (e.g. P0, alpha) indicated to the UE by scheduling DCI without using SRI is applied to the scheduled transmission

Proposal 13: For UL configured grant PUSCH, an open-loop parameter set is indicated to the UE by a UE-specific field in group common DCI.

Proposal 14:  2bits is used per TPC command. The power adjustment value for each entry is higher layer configured



	R1-1908239
	UL inter-UE multiplexing between eMBB and URLLC
	ZTE

	Observation 1: Supporting UL inter-UE multiplexing is very important for 'case 1: grant-based URLLC + grant-based eMBB', 'case 2: grant-free URLLC + grant-based eMBB' and 'case 3: URLLC + other eMBB UL signals/channels'.
Observation 2: If a larger monitoring periodicity of UL CI comparing with that of PDCCH scheduling URLLC is defined, potential scheduling constraint for URLLC PUSCH will be incurred.

Observation 3: The size of RUR in time domain can be defined as a multiple of monitoring periodicity of UL CI for signaling overhead reduction. 
Observation 4: A serious impact will be caused by a coarse frequency granularity of UL CI.

Observation 5: Different resource allocation patterns are coexisting in one cell for serving URLLC UEs with different service requirements and different locations.

Observation 6: Option3 can support both single and multiple active CG-PUSCH configurations by using the same DL signalling. 
Observation 7: A same signalling architecture can be shared by Option3 and UL cancelation mechanism in case1. 
Observation 8: Design of UL CI in case of UL inter-UE multiplexing between grant based eMBB PUSCH and grant based URLLC PUSCH can also be reused here for scheduled eMBB resource indication. 
Observation 9: Transmission power adjustment will be more flexible by indicating multiple sets of resource in UL CI. 
Proposal 1: 

· Monitoring periodicity of UL CI for eMBB UEs should be equal to that of URLLC PDCCH; 

· The size of RUR in time domain can be defined as a multiple of monitoring periodicity of UL CI. 
Proposal 2: Comparing to DL PI, a finer frequency domain indication granularity should be supported in UL CI. 

Proposal 3: NR should support dynamic indication of the time domain pattern within reference uplink resource in UL CI. 
Proposal 4: For improving resource efficiency, the preempted eMBB UE can generate a new TB and transmit it in the remaining resource without introducing a new UL grant. 
Proposal 5: For DG-PUSCH, enhanced UL power control mechanism by option 1 should be supported.
Proposal 6: For CG-PUSCH, enhanced UL power control mechanism by option3 should be supported. 
Proposal 7: UL CI should be defined to indicate the resource scheduled for eMBB to URLLC UE in case of UL inter-UE multiplexing between grant-free URLLC and grant-based eMBB. 

Proposal 8: For other eMBB UL signals/channels potential collision with URLLC, 
· Support to cancel PUCCH with CSI, SRS; 
· Support to cancel ACK/NACK in PUCCH or PUSCH, 
· FFS: retransmission mechanism of ACK/NACK. 
· It is not necessary to consider the cancellation of PRACH transmission.
Proposal 9: Striving for a unified signaling framework for canceling all potential types of eMBB UL transmission.

	R1-1908281
	Enhanced inter-UE Tx prioritisation and multiplexing
	NEC

	Proposal 1: PRACH is not cancelled by the UL cancellation indication.

Proposal 2: Support UE specific DCI for UL cancellation indication.
Proposal 3: Support UL cancellation indication to include a PUCCH resource indicator.
Proposal 4: Support UL cancellation indication to include a resource index and a configurable time duration.

Propose 5: FFS grant free transmission detection.

Proposal 6: No significant increase to the overall eMBB UE PDCCH monitoring capability for UL cancellation indication.

Proposal 7: Support gNB to apply different power setting for the eMBB UE or URLLC UE’s UL transmission at the overlapping resources.

	R1-1908321
	Discussion on UL cancellation indication
	Fujitsu

	 Proposal 1: Reuse the design of DL pre-emption indication for the design of UL cancellation indication as much as possible. 

· Define a reference UL resource region of UL cancellation indication in a similar way to the definition of the reference DL region for DL pre-emption indication.
· The granularity of UL cancellation indication for indicating frequency domain resource is either the total active UL BWP or the 1/2 of the active UL BWP. 

· The granularity of the UL cancellation indication for indicating time domain resource is either 1/14 or 1/7 of the total UL reference resource region.

· FFS: DCI format of the UL cancellation indication, which could be as same as the DCI format　of the DL pre-emption indication or not.

Proposal 2: The RRC signaling can be used to enable the UL cancellation indication monitoring.
Proposal 3: eMBB UEs support symbol-level UL cancellation indication monitoring.

Proposal 4: 

· Further study the transmission reliability required by the UL cancellation indication.

· Further study how to increase the transmission reliability of the UL cancellation indication, e.g.
· Higher aggregation level of DCI carrying the UL cancellation indication
· Further reducing the payload size of DCI carrying UL cancellation indication compared with the payload size of DCI carrying DL pre-emption indication.

	R1-1908412
	On uplink inter-UE transmission prioritization and multiplexing
	MediaTek Inc.

	Observation 1: Group-common transmission interruption indication would cause high control overhead.
Observation 2: If UE-specific DCI format 0_0 and/or format 0_1 interrupts & re-schedules eMBB PUSCH, control signaling overhead can be significantly reduced in comparison to group-common DCI-based cancelation indication.
Observation 3: For a UE with simultaneous eMBB and URLLC services, due to the limit in the BDs/non-overlapping CCEs, it is not feasible to configure the UE with separate DCI for UL cancelation indication.

Reusing DCI formats 0_0/0_1 for cancelation indication is straightforward and requires minimal specification efforts.
Proposal 1: Reuse one of the existing DCI formats for UL cancellation indication in Rel-16.

Proposal 2: UE-specific DCI format 0_0 and 0_1 are used to interrupt/cancel eMBB PUSCH.

Proposal 3: Some of the existing fields in DCI format 0_0 and/or 0_1 are used as validation bits to indicate the resources preempted by URLLC and to re-schedule canceled eMBB PUSCH on new resources.

Proposal 4: Continuation or suspend-and-resume indication is not supported for uplink cancellation indication.

Proposal 5: Uplink cancelation indication cannot interrupt any PRACH transmission.

Proposal 6: SRS and PUCCH interruption shall not be discussed in Rel-16.

Proposal 7: Uplink cancelation indication can interrupt dynamic, periodic, and semi-persistent eMBB PUSCH if processing time requirements can be satisfied.

	R1-1908494
	UL Inter-UE Multiplexing/Prioritization
	Samsung

	Proposal 1: Sequence-based indication for cancellation of transmissions is not supported.

Proposal 2: UE-specific DCI format for cancellation and rescheduling of PUSCH transmissions is not supported.

Proposal 3: A gNB configures which transmissions are cancelled by a GC-DCI format with cancellation indication. 

Proposal 4: The cancellation information is applicable relative to a symbol that is after the last symbol of the PDCCH providing the DCI format with the cancellation information by a number of symbols equal to the PUSCH processing time for UE processing capability 2.

Proposal 5: The cancellation information includes either the first symbol and the number of symbols or a bit-map of symbols for cancellation of transmissions. 
Proposal 6: The time-domain and frequency-domain granularity for the cancellation information is configurable. 
Proposal 7: A DG-PUSCH transmission can include symbols indicated as DL symbols by TDD-UL-DL-ConfigurationCommon or TDD-UL-DL-ConfigurationDedicated. 

Proposal 8: When a UE is indicated to cancel transmission in at least one symbol, the UE transmits in subsequent symbols not indicated for cancellation of transmission only when the transmission is an SRS transmission. 

Proposal 9: A UE receiving PDSCH in a slot can be configured to monitor PDCCH candidates in the slot for the GC-DCI format. 

Proposal 10: A UE is configured with multiple sets of open loop power control parameter values and a field in the DCI format scheduling the PUSCH transmission indicates one set of values. 

Proposal 11: A GC-DCI format indicates resources for cancellation of CG-PUSCH transmissions. A UE rate matches its CG-PUSCH transmission in the remaining resources. 

Proposal 12: If a UE has multiple CG-PUSCH resources and is indicated by a GC-DCI format to cancel transmission in a set of resources, the UE selects the CG-PUSCH resources with the fewest cancelled resources.  

Proposal 13: If a UE transmits a CG-PUSCH in interfered resources, the UE increases CG-PUSCH transmission power by a configured value corresponding to a ratio of interfered resources over total resources.


	R1-1908545
	Discussion on UL inter UE Tx prioritization
	LG Electronics

	Proposal 1: For uplink inter-UE multiplexing in rel.16, DCI format 2_1 is considered as a baseline of the group-common signaling for UL cancelation indication.

Proposal 2: The reference frequency location of UL cancelation is configured by higher layer. The reference time domain is determined with consideration of UE processing time.

Proposal 3: Upon receiving a puncturing indication on a resource, 

· For PRACH/SRS

· Drop entire transmission

· For PUCCH/PUSCH

· Further consider dropping overlapping OFDM symbols only as long as puncturing is not overlapping with DM-RS. If puncturing overlaps with DM-RS resource, drop the entire transmission. 

Proposal 4: For enhance power control, Option 2 is adopted for both dynamic grant and configured grant.

Proposal 5: For UL cancelation indication and power control scheme, it is necessary to investigate common signaling design for reducing signaling overhead and power-limited URLLC UE

	R1-1908598
	Discussion on inter-UE UL multiplexing
	CATT

	Observation 1: If introduce RUR design, the RUR duration larger than CI period could reduce the signaling overhead in a certain. 

Observation 2: A non-URLLC UE configured to monitor for UL cancelation indication must be able to process the UL cancelation channel at least as fast as the PUSCH preparation time for the URLLC UE.

Observation 3: For an ongoing PUSCH transmission by a first UE, the total processing time between the first UE receiving an UL cancelation indication and the start of the PUSCH transmission at a second UE should include the power ramp down time at the first UE.

Observation 4: UL cancelation indication should be transmitted with high reliability to avoid interference from an ongoing non-URLLC PUSCH because of miss detection. 
Observation 5: UL cancelation indication requires small monitoring periodicity and large aggregation level, which would increase the PDCCH monitoring burden.
In addition we propose that 

Proposal 1: Confirm the working assumption achieved at RAN1#96bis meeting 

Working assumption:

· PDCCH is used for UL cancelation indication 
· The Working assumption can be revisited if the DCI for cancelation indication only carry very small number of information bits, e.g. 1 bit. 
Proposal 2: UE-specific cancellation indication should be additionally supported.
Proposal 3: After detecting an UL cancellation indication, stop without resume is preferred for simplicity and overhead reduction.
Proposal 4: Support defining the UL CI monitoring window in order to reduce the UE monitoring burden.
Proposal 5: The collision of URLLC PUSCH and eMBB PUCCH/SRS/PRACH should be avoided by resource configuration or scheduling.
Proposal 6: The transmission power of interfering UE should be taken into account for URLLC UE power boosting so as to achieve a more accurate power control.
Proposal 7: For DG-PUSCH, an open-loop parameter set indicated to the UE by scheduling DCI without using SRI is supported.
Proposal 8: For CG-PUSCH, an open-loop parameter set is indicated to the UE by a UE-specific field in group common DCI is supported.

	R1-1908649
	Enhanced inter-UE Tx prioritization/multiplexing
	Intel Corporation

	Proposal 1: 

· Reference region for UL cancelation indication should be configured with respect to UL carrier, not for each UL BWP.

· FFS semi-static or dynamic indication of reference region.

Proposal 2: 

· GC DCI comprises a bitmap of N bits, where N = XY, X = number of time partitions, Y = number of frequency partitions.

· FFS values of X and Y.

· Time/frequency indication granularity can be based on higher-layer configuration.

Proposal 3: 

· Support UE-specific DCI, such as rescheduling DCI in UL grant, in addition to GC DCI for UL CI.

Proposal 4: 

· In Rel-16, prioritize the support of cancelation of DG PUSCH over cancelation of other UL channels.
Proposal 5: 

· Support Option 2, i.e., increased TPC range may be configured to the UE without increasing DCI payload (i.e., 4 TPC entries).

· Option 1 may be additionally considered for DG-PUSCH.

	R1-1908671
	Inter UE Tx prioritization and multiplexing
	OPPO

	Proposal 1: Stop with resume is not supported due to phase discontinuity issue.
Proposal 2: PUSCH and PUCCH needs to be preempted but PRACH and SRS cannot be preempted.
Proposal 3: Considering system flexibility, the gap between UL PI and preemption window and the length of preemption window can be configured by RRC.

Proposal 4: The resource indicated by PI maybe overlapped and the overlapped resource is determined by the latest UL PI. 
Proposal 5: The value of frequency resource granularity needs to be finer and can be multiple of RBG.
Proposal 6: Frequency resource granularity and time resource granularity can be configured by RRC and bit-length for UL PI needs to be studied.
Proposal 7: eMBB UE detects UL PI only before eMBB UE will transmit uplink data. And the UL PI detection occasion can further decrease if UL PI detection occasion is determined by the gap between UL PI and preemption window.
Proposal 8: Specific PDCCH resource could be configured for UL PI to avoid complexity of PDCCH blind decoding and reduce UL PI processing time

Proposal 9: Stop transmission is determined not only by UL PI, but also by UL grant and/or channel type.
Proposal 10: If group common DCI is shared multiple UEs, especially for cell edge UE. The non-overlapped CCEs for channels estimation will be deficient and PDCCH monitoring capability needs to be enhanced for eMBB UE.
Proposal 11: To avoid PDCCH monitoring capability enhancement, group-common DCI with low aggregation level is shared by cell center and cell middle UE and UE specific DCI with UE specific beamforming is used for cell-edge UE.
Proposal 12: Reuse re-transmission grant as UL PI.

Proposal 13: Co-exist of group common DCI and UE specific DCI should be supported for UL PI.

Proposal 14: Option 2 is preferred due to it provides accurate power information with lower complexity and specification effort.
Proposal 15: Reuse Rel-15 Group common DCI for TPC command with CG specific field further.

	R1-1908781
	UL Inter UE transmission prioritisation & multiplexing
	Sony

	Observation 1: Unlike the downlink where a URLLC PDSCH likely occupies a large frequency resource, in the uplink, the URLLC PUSCH is likely going to occupy small frequency resources in order to maximize its Power Spectral Density.

Observation 2: Ghost pre-emption, where an eMBB transmission is falsely indicated as being pre-empted by a URLLC transmission is more likely to occur in the uplink and the impact is more significant in the uplink (since an entire PUSCH can be unnecessarily dropped) compared to Rel-15 DL PI.

Observation 3: The Transmission Update Indicator (TI) monitoring periodicity is longer than that for Cancellation Indicator (CI) since the TI tracks the scheduling periodicity of the eMBB rather than that of the URLLC.
Therefore, we propose the following:

Proposal 1: Upon receiving a CI, the UE stops without resuming its PUSCH transmission.

Proposal 2: A CI Reference Region is introduced where an M×N bitmap in the CI indicates which portions in the M frequency portions by N time portions of the Reference Region are being used by another UE.

Proposal 3: The time domain of the CI Reference Region starts after an offset ORR after the end of the GC-DCI carrying the CI and has a duration equal to the monitoring periodicity of the GC-DCI.  ORR can be defined in the specifications.

Proposal 4: Consider finer granularity for the frequency portions of the CI Reference Region than that used for Rel-15 DL PI, i.e. consider M>2.

Proposal 5: CI is not applicable for PUCCH, SRS & PRACH.

Proposal 6: After receiving the UL Grant, the UE monitors its first CI at ORR ms prior to the start of the PUSCH transmission and continues to monitor subsequent CI with Reference Regions overlapping the PUSCH transmission.

Proposal 7: Introduce a Transmission Update Indicator (TI) for uplink configured grant that indicates the subset of the configured grant resources that have been dynamically scheduled for another (eMBB PUSCH) transmission.

Proposal 8: The Transmission Update Indicator (TI) can reuse the bitmap grid used for CI (or DL PI) where the Reference Region of the Transmission Update Indicator is the area occupied by the uplink configured grant resources.

Proposal 9: For Dynamic Grant PUSCH, the DCI indicates one of two open-loop power control parameter sets.

Proposal 10: For Configured Grant PUSCH, a Transmission Update Indicator indicates time/frequency regions in the configured grant resource that are pre-empted by another PUSCH transmission such that the UE uses a higher power open-loop parameter set for the pre-empted region and a lower power open-loop parameter set for the non-pre-empted region.

	R1-1908814
	Enhanced inter UE Tx prioritization/multiplexing
	ETRI

	Proposal 1: Strive for the common and unified design for inter-/intra-UE UL multiplexing.
Proposal 2: Downselect the following to support UL PI: New DCI is introduced or legacy DCI is enhanced (i.e., increased the payload).
Proposal 3: UE-specific DCI is specified in addition to group-common DCI.
Proposal 4: URLLC triggered UL signa/channel is not cancelled due to UL PI.
Proposal 5: URLLC HARQ-ACK is not cancelled due to UL PI, and FFS eMBB HARQ-ACK
Proposal 6: UCI of higher priority is transmitted (FFS on PUSCH or PUCCH), and only UL-SCH and/or UCI of lower priority is dropped due to the UL PI
Observation 1: Dropping HARQ-ACK and re-schedule dropped PDSCH due to UL PI is not efficient.


	R1-1908868
	Discussion on UL inter UE Tx prioritization/multiplexing
	CMCC

	Observation 1: Group common DCI without UE specific beamforming cannot satisfy the reliability requirement for cell-edge users within non-overlapped CCEs limitation per slot.
Observation 2: Group common DCI with UE specific beamforming will cause extra signalling overhead.

Observation 3: Group common DCI cannot simultaneously achieve high reliability, non-overlapped CCEs limitation per slot and low signalling overhead for cell-edge UEs.
Proposal 1: UE specific DCI should be additionally supported for UL cancelation indication. 

Proposal 2: UL grant scheduling retransmissions, at least based on DCI format 0_0, could serve as the UL cancelation indication, and UE cancels all the earlier scheduled resources.

Proposal 3: UE specific DCI combining both cancelation indication and re-scheduling information could be used for UL cancelation.

Proposal 4: If the first uplink symbol of the pre-empted physical resource which is indicated by the UE specific DCI, starts no earlier than at symbol L3 then the UE would cancel the transmission on the pre-empted physical resource, and transmit on the retransmission physical resources, where 

· L3 is defined as the next uplink symbol with its CP starting after Tproc,3 after the end of the last symbol of the DCI.

· pre-empted physical resource and retransmission physical resources are both indicated by the UE specific DCI.

Proposal 5: Uplink control channel, including dynamic, semi-persistent and periodic should be protected from cancellation.
Proposal 6: The OFDM symbols in the PUSCH that multiplexed with UCI could be protected from cancellation via gNB scheduling, at least for symbols multiplexed with HARQ-ACK.

Proposal 7: Further study the design when the UCI multiplexed in PUSCH has been cancelled.
Observation 4: Option 1 is more preferred when comparing to option 2.
Observation 5: option 1 and option 3 could achieve similar performance towards reliability and signaling overhead with some further design, i.e. make the granularity of time/frequency and DCI size configurable for GC-DCI in option 3 and introduce UE specific field in GC-DCI in option 1.
Proposal 8: option 1 or option 3 is preferred with some further design:

· If option 1 is used, for CG-PUSCH, UE specific field should be introduced in GC-DCI to save signalling overhead in multi-user scenario;
· If option 3 is used, indication of open-loop parameter set by scheduling DCI without using SRI is supported for DG-PUSCH. For CG-PUSCH, the granularity of time/frequency and DCI size should be configurable to balance the PDCCH reliability for a specific user as well as system overhead.


	R1-1908884
	UL inter-UE multiplexing between eMBB and URLLC
	China Telecommunications

	Proposal 1: The time resource to which the UL cancelation applies is explicitly indicated by UL cancelation DCI.

Proposal 2: The frequency resource to which the UL cancelation applies is explicitly indicated by UL cancelation DCI.

Proposal 3: Bitmap based indication can be considered for cancelation indication.
Proposal 4: PUSCH and SRS can be cancelled for eMBB UEs by UL cancelation indication.

Proposal 5: UE specific DCI can be used to re-schedule the UL transmission.

Proposal 6: For DG-PUSCH, the open-loop parameters can be indicated by DCI without using SRI.
Proposal 7: Group common DCI can be used to indicate whether the configured grant resource is available or not.



	R1-1908969
	On inter UE Tx prioritization/multiplexing enhancements for NR URLLC
	Panasonic

	Observation 1: In NR URLLC UL in Rel. 16, in order to ensure the end-to-end reliability of 10E-6, the reliability of the UL cancellation indication should also satisfy similar reliability criteria.

Observation 2: In NR URLLC  UL in Rel. 16, when PDCCH is used for UL cancellation indication, then it could be assumed that the gNB doesn’t schedule other PDCCHs in the monitoring occasion for the UE and therefore, increased number of CCEs/BDs per slot would not be necessary for the purpose of UL cancellation only. 

Observation 3: In NR URLLC UL in Rel. 16, based on the current agreement, UEs that are configured to monitor GC-DCI for cancellation will always cancel any on-going transmission regardless of their priority level.
Proposal 1: For NR URLLC UL in Rel. 16, cancel and resume scheme should not be supported.

Proposal 2: In NR URLLC UL in Rel. 16, UE specific signalling for UL cancelation indication is not supported.

Proposal 3: In NR URLLC UL in Rel. 16, GC-DCI for cancellation indication should also signal a priority indication to the UEs (that are configured to monitor GC-DCI for cancellation):

· to compare that with the priority of their scheduled or on-going transmission and only cancel it if this priority is lower than the indicated priority by GC-DCI.
Proposal 4: For NR URLLC UL in Rel. 16, channels with lower priority should be cancelled to allow the transmission of high priority channels

· Cancellation of PUSCH, PUCCH and SRS should be supported

· Cancellation of PRACH should not be supported



	R1-1908970
	UL inter-UE eMBB and URLLC multiplexing enhancements
	Nokia, Nokia Shanghai Bell

	Based on the discussions, the following can be noted related to UL cancelation enhancements in Rel-16:

Observation 2-1: eMBB PUSCH link-level performance results shows clear benefits of puncturing symbols where URLLC users are scheduled as compared to the simpler options with full suspend. 

Proposal 2-1: In addition to indicating the PUSCH suspend, the uplink preemption indication message should also indicate the duration of the suspend / start of resume operation. This corresponds to signaling the puncturing of part of the ongoing PUSCH transmission. 

Proposal 2-2: A UE that receives an uplink preemption indication message shall cancel / puncture its ongoing PUSCH and SRS transmission on the indicated resources. PUCCH and PRACH transmissions are not subject to cancellation / puncturing. 
Proposal 2-3: Do not additionally support UE-specific DCI for cancelation indication.
Proposal 2-4: For GC-DCI signaling of uplink preemption indication, it is suggested to build on the same principles as for GC-DCI format 2_1, but with a re-defined meaning of the bits used for indicating the time- and frequency-domain resources that UE(s) shall puncture. 

· Start time of the puncturing (aka suspend) may correspond to X symbols (X should be larger than or equal to N2) after the GC-DCI reception. Allowed values of X could be higher layer configured, reserving 2-3 bits for dynamically signaling the value of X to be used.

· Number of symbols M to be punctured is dynamically indicated in the GC-DCI, which may include one signaling state to indicate no-resume. Number of bits to indicate M in GC-DCI may be on the order of 3 bits (exact value is FFS).

· Frequency-domain allocation of resources that shall be punctured are in line with either Type-0 or Type-1 frequency domain allocation as defined in 3GPP TS 38.214, where the selection of Type-0 or Type-1 is higher-layer configured (e.g. by RRC signaling).

Proposal 2-5: A UE configured for UL preemption may expect a re-transmission grant of a pre-empted PUSCH transmission already before the end of the initial PUSCH allocation, which may schedule a PUSCH re-transmission before the end of the initially scheduled PUSCH (in case of no resume) or immediately following the initially scheduled PUSCH (in case of resume operation). 

Proposal 2-6: The gNB should be able to configure a UE with higher-layer signaling to monitor for uplink preemption indication with a periodicity as small as 2 symbols. UEs with such configuration are only mandated to monitor for uplink preemption indication during certain time periods (to enable power saving) defined as:

· For DG PUSCH and triggered/aperiodic SRS transmission, the UE shall start monitoring after having received (decoded) the DCI scheduling PUSCH or triggering SRS transmission and continue monitoring at least till N2 symbols before the end of the DG PUSCH / aperiodic SRS transmission. 

· For semi-static PUSCH/SRS, CG PUSCH and periodic SRS, the UE shall start monitoring at latest in the latest UL PI monitoring occasion ending no later than N2 symbols before the start of the respective PUSCH or SRS transmission and continue monitoring at least till N2 symbols before the end of the respective PUSCH / SRS transmission.

· FFS if the UE could be required to start slightly earlier, e.g. 2 or 3 UL PI monitoring occasions ending no later than N2 symbols before the respective UL transmission start.  

Proposal 2-7: Consider defining some maximum delay between the UL grant / SRS trigger and the start for UL PI monitoring.

Proposal 2-8: Support an increased PDCCH monitoring capability for UL PI.

· Support an additional {7,7,4,4} BDs overall per slot for UL PI monitoring applicable to (={0,1,2,3}

· Support an additional {28,28,24,16} non-overlapping CCEs overall per slot for UL PI monitoring applicable to (={0,1,2,3} 

· FFS if these enhancements are to be defined per slot or per monitoring span

· FFS if the increased monitoring capability is restricted to UL PI monitoring 

Based on the discussions on TPC enhancements for inter-UE multiplexing, the following can be noted: 

Proposal 3-1: Enhanced TPC for inter-UE multiplexing is only applicable to scheduled and CG PUSCH. SRS and PUCCH should use the legacy Rel-15 TPC operation.

Observation 3-1: For the option of different TPC parameter sets, using different P0 for URLLC to distinguish the cases with and without PUSCH collision seems feasible, whereas applying different path loss compensation factors alpha seems to be not very logical as the relative dynamic power boost would be a function of the absolute path-loss value. At least one additional signaling bit will be required in the DCI, and multiple P0 should be higher-layer configured for PUSCH.  

Observation 3-2: For the option of increased dynamic TPC range, for accumulated TPC larger positive and negative value(s) will be required for (PUSCH, whereas only larger positive value(s) will be required for absolute TPC.    

Observation 3-3: For the option of increased dynamic TPC range, operating with 4 TPC states / 2bits seems not enough to enable at the same time proper, regular TPC adjustments and the dynamic power boost option on top. Therefore, 3-bit TPC commands to enable the increased TPC range seem more feasible. 

Proposal 3-2: Rel-16 enhanced TPC for inter-UE multiplexing is in addition to DG PUSCH to also support CG PUSCH operation including multiple active CG configurations.    

Observation 3-4: For multiple-active CG configurations, Option 1 results in much less DL control signaling overhead compared to Option 2 and does not require independent TPC loops for the UE simplifying UE implementation.

Observation 3-5: For multiple-active CG configurations, Option 3 requires two independent DCIs (one for TPC, one for eMBB allocation) for enhanced TPC operation for CG PUSCH and gives less flexibility to the gNB to control unnecessary power boost (e.g. in case of minor overlap) compared to Options 1 & 2. In contrast to Options 1 & 2, Option 3 is using two completely different approaches for DG and CG PUSCH handling, which increases UE implementation complexity. 

Observation 3-6: For a UE, different open-loop parameter sets and TPC configurations for DG-PUSCH and for different CG-PUSCH configurations should be supported.

Proposal 3-3: Support Option 1, i.e. indication of open-loop parameter sets by DCI for DG and CG PUSCH, with the following details:

· For DG-PUSCH, an open-loop parameter set indicated to the UE by scheduling DCI without using SRI is applied to the scheduled transmission

· For a CG-PUSCH, an open-loop parameter set is indicated to the UE by a configured bit in group common DCI format 2_2

· Support separate configuration of the bit location within DCI format 2_2 for different CG configurations of a UE 

· For a UE, the open-loop parameter sets for DG-PUSCH and CG-PUSCH as well as different CG configurations can be different (i.e. support separate configuration

	R1-1909056
	Considerations on URLLC UL Inter UE Tx prioritization/multiplexing
	Apple Inc.

	Proposal 1: NR to support the DL indication to preempt the UL transmission for efficient multiplexing between URLLC service and other services with different performance requirement  



	R1-1909103
	UL cancelation indication design for enhanced inter UE Tx prioritization/multiplexing
	Sharp

	Observation 1: UL CI needs to indicate PRB(s) and/or OFDM symbol(s) similar to DL pre-emption

Observation 2: For GF UE configured with large periodicity, it is not necessary for the UE to monitor UL CI frequently.

Observation 3: For GF UE configured with short periodicity, the UE may not be expected to monitor UL CI.

Proposal 1: The signaling design for the resource indication by UL CI in Rel-16 should reuse the design from the resource indication for DL pre-emption in Rel-15.

Proposal 2: UE that supports UL cancellation can be configured with more than one PDCCH monitoring occasions for UL CI in a slot.

Proposal 3: Finer indication granularity of UL CI comparing to DL PI can be considered to avoid unnecessary cancellation.

Proposal 4: UE with grant-based UL transmission is only required to monitor UL CI after a UL grant is detected until the corresponding UL transmission has been finished.

Proposal 5: For UE configured with GF transmission, the configuration of UL CI monitoring should take into consideration the periodicity of the configured GF transmission.

	R1-1909149
	Enhanced inter UE Tx prioritization/multiplexing for URLLC
	Motorola Mobility, Lenovo

	Proposal 1: PUSCH/PUCCH/SRS can be cancelled by UL cancellation. FFS PRACH

Proposal 2: Group common DCI (similar to Rel-15 DCI format 2_1) is used to indicate UL cancellation. UE-specific cancellation indication is not supported.

Proposal 3: For deciding on whether/how to resume, 
· get feedback from RAN4 on whether/conditions of resumption. 

· first decide on details of group-common UL cancellation and whether UE-specific UL cancellation is supported, and then decide on whether to support resumption, since depending on the design, group common signaling may lead to cancelling more symbols.

Proposal 4: If any form of UL pre-emption is used for a UE, the work item should address the case that the UE has URLLC UL transmission colliding with pre-empted period.

Proposal 5: Support increased TPC range (option 2). Group multiple CG-PUSCH configurations into upto 4 groups and allocate upto 4 blocks in GC signaling. FFS details of grouping.
Proposal 6: If UL power boosting is used for an URLLC UE to help with inter UE multiplexing, the power boost may or may not be applicable to all of the URLLC PUSCH repetitions scheduled via a single UL grant.



	R1-1909197
	UL inter-UE transmission prioritization/multiplexing
	NTT DOCOMO, INC.

	Proposal 1: 

· For the blind decoding of GC-PDCCH carrying UL cancellation indication, the GC-PDCCH blind decoding is configured with up to two decoding candidates with a configured aggregation level in a CSS in a configured CORESET.

· It is not necessary to define a dedicated CORESET for GC-PDCCH carrying UL cancellation indication.

Proposal 2:

· UE monitors the GC-PDCCH carrying UL cancellation indication periodically base on its search space configuration. When UE detects the UL cancelation indication, UE stops the UL transmission on the target serving cell. 

· UE processing time for GC-PDCCH carrying UL cancellation indication needs to be defined taking into account of timing advance effect.

Proposal 3: 

· Support following UL transmissions that can be cancelled by the UL cancelation indication:

· Dynamic scheduled UL transmissions, including PUSCH, SRS
· Semi-persistent UL transmissions, including PUSCH, SRS
· Periodic UL transmissions, including configured grant PUSCH, SRS
Proposal 4:

· For the UL cancellation indication signaling, the time and frequency domain resources that to be cancelled can be based on the Frequency domain resource assignment, Time domain resource assignment and Frequency hopping flag, dynamic indication of repetition factor fields contained in the UL grant for scheduling the PUSCH. 

Proposal 5:

· Clarification is needed on the interaction between the UL cancellation indication and the eMBB PUSCH employing the slot aggregation. 

Proposal 6:

· Option 1 that indication of open-loop parameter sets by DCI is preferred for UL power control enhancement.

Proposal 7:

· For inter-UE multiplexing with configured grant PUSCH(s), prioritization should be given to finalize the UL cancellation scheme and multiple configured grant configurations. 



	R1-1909268
	Uplink Inter-UE Tx Multiplexing and Prioritization
	Qualcomm Incorporated

	Proposal 1: The time-domain resources indicated in an UL cancellation indication for a given cell shall start a certain number of symbols after the CORESET in which the UL cancellation indication is received. 

Proposal 2: Different UL cancellation indication may indicate overlapping time-domain resources for the same UE on the same cell. 

· Later UL cancellation indication could cancel uplink transmissions on the overlapping resources which are not cancelled by the earlier cancellation indication.  

Proposal 3: The number of monitoring occasions per slot for UL cancellation indication is configurable. Further, the monitoring capability for UL cancellation indication is independent of the monitoring capability for detecting other UE-specific or common DCIs.  

Proposal 4: To speed up the UL cancellation indication PDCCH decoding, configuring one PDCCH candidate per monitoring occasion is enough. 

Proposal 5: The size of the DCI for UL cancellation indication signalling should be aligned to existing DCI formats, e.g., DCI format 2_1. 

Proposal 6:  The UL cancellation indication applies to low-priority (i.e., eMBB) PUSCH transmissions scheduled by both dynamic grant and configured grant. 
Proposal 7:  The UL cancellation indication does not apply to PUCCH transmissions.
Proposal 8:  The UL cancellation indication applies to SRS transmissions.

Proposal 9:  FFS whether the UL cancellation indication should be applied to PRACH transmissions.

Proposal 10: A UE configured for monitoring UL cancellation indication does not need to attempt UL cancellation indication PDCCH decoding in monitoring occasions impacting the uplink symbols for which the UE has no uplink transmission. 

Proposal 11: The UL cancellation indication received on one serving cell can be applied to the same or a different serving cell. 

Proposal 12: For supporting stop without resuming, the UE should drop the remaining symbols on the target serving cell and all the intra-band CCs. Transmissions on the inter-band CCs are not impacted. For PUSCH transmissions spanning multiple slots, the stopping without resuming is performed separately in each slot.

Proposal 13: Further discuss whether pre-emption with resuming should be supported.
Proposal 14: Allow the UE to set the TB CRC to all zeros when (1) uplink CBG-based reTx is configured, (2) the initial transmission of a TB was interrupted and (3) TB comprises more than one CB.

Proposal 15: For DG-PUSCH, use increased TPC range in the uplink grant for enhanced power control

· The new TPC values are RRC configurable 

· When one of the new TPC values is signaled, the UE does not accumulate the power boosting to subsequent PUSCH transmissions 

Proposal 16: For CG-PUSCH, adopt Option 3 for enhanced power control

· At least for single active high-priority CG-PUSCH, UE derives the transmissions power based on the time/ frequency resource indicated by a group common DCI

· If a high-priority  CG-PUSCH transmission overlaps with the indicated time/frequency resource, the UE applies power boosting for the transmission

· If a high-priority CG-PUSCH transmission does NOT overlap with the indicated time/frequency resource, the UE does not apply power boosting for the transmission.

	R1-1909353
	Enhanced inter UE Tx prioritization/multiplexing for URLLC
	CAICT

	Proposal 1: Channel-specific and UE-specific configuration of which channels are to be cancelled by the group common DCI for cancelation indication.

Proposal 2: Considering UE specific cancelation indication as the complementary of group common DCI.

	R1-1909369
	On UL cancellation scheme for NR URLLC
	WILUS Inc.

	· Observation 1: It is necessary to prevent the HARQ-ACK information in the PUSCH from being cancelled as much as possible since it is required to reschedule and retransmit all cancelled PDSCHs. 

· Proposal 1: Support additionally a UE-specific DCI format for the UL cancelation indication to cancel UL channel/signal of cell-edge UEs. 

· Proposal 2: The reference UL resource for UL cancelation is defined as follows: 

· Frequency domain: all of PRBs in an active UL BWP

· Time domain: symbols between the symbol right after the CORESET where the group common DCI for cancelation indication is detected and the next CORESET configured to monitor the group common DCI for cancelation indication 

· Semi-static DL symbols are excluded

· Additionally, shift the reference UL resource by considering the minimum cancelation time

· Proposal 3: When a PUSCH is cancelled, then the following UE behaviours can be considered:

· If at least one resource element mapping to UCI or DMRS in PUSCH is cancelled, then drop PUSCH on the scheduled resource.

· If all of resource elements mapping to UCI or DMRS in PUSCH are not cancelled, then the DMRS and UCI are transmitted on that resources and the UE does not cancel to transmit the DMRS and UCI.

· Proposal 4: Consider resuming the cancelled UCI if there are enough uncanceled resources after cancelation.

	R1-1909411
	Considerations on UL inter-UE multiplexing for URLLC
	Sequans Communications

	Proposal 1: for the GC-PDCCH based UL cancelation indication, it is proposed for the time resource to be indicated with a SLIV like indication. 

Proposal 2: for the GC-PDCCH based UL cancelation indication, it is proposed for the frequency resource to be indicated with both type 0 and type 1 based indication which are dynamically indicated by a 1-bit type indicator. 

Proposal 3: for lost CIs, it is interpreted differently by different UEs as below: 

UEs with good channel quality continue their transmissions and UEs with bad channel quality cancel their transmissions; 

The channel quality is implicitly indicated with the AL of the DCI which scheduled the PUSCH. 

Proposal 4: For UE-specific DCI based CI, 

Cancelation indication is not merged into rescheduling DCI;
Cancelation indication is indicated by repeating the scheduling DCI.

	R1-1909453
	Enhanced Inter UE Transmit prioritization/multiplexing for eURLLC
	InterDigital, Inc.

	Proposal 1: Support UL cancellation for eMBB PUCCH and PRACH transmissions 

Proposal 2: The GC-PDCCH for UL cancellation should explicitly indicate the time and frequency region for the UL cancellation 

Proposal 3: Support mechanisms for efficient monitoring of the GC-DCI carrying the cancellation indication on the eMBB UE

Proposal 4: A cancellation indication can be applicable to a pre-configured subset of resources. 

Proposal 5: A cancellation indication can be assigned a set of priority levels indicating applicability to a transmission of a given priority level.

Proposal 6: Support cancellation indication for a resource in a different carrier 

Proposal 7: At least for single active CG-PUSCH, UE can derive the transmissions power based on the time/frequency resource indicated by a group common DCI (option 3)
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