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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 Online agreements

Agreements:

· Support at least group common DCI for cancelation indication

· FFS whether or not to additionally support UE-specific DCI for cancelation indication
3 Summary

3.1 Details of UL cancelation mechanism

3.1.1 Signalling methods for UL cancelation
· Confirm the working assumption to use PDCCH for UL cancellation indication
· Vivo, DCM, CATT, MTK, Samsung, QC, KT
· Group common vs. UE specific DCI for UL cancelation indication

· Group common DCI: Huawei, Ericsson, vivo, DCM, ZTE, OPPO, Nokia, Fujitsu, LG, China Telecom, Samsung, Panasonic, ETRI, IDCC, Sharp, QC, WILUS, KT, Motorola
· UE specific DCI (for re-scheduling or cancelation): OPPO (combined with GC-PDCCH), CMCC (combined with GC-PDCCH), Intel, Sony, ETRI, CATT, MTK
· A combination of GC-DCI (indicating cancelation only) and a UE specific DCI scheduling a retransmission of the same HARQ process ID before the end of initial scheduled PUSCH: Nokia, China Telecom, CMCC
From offline discussion
Justifications to support group common DCI (from proponents)
· able to cancel other signal/channels than DG PUSCH, e.g. CG PUSCH, SRS, etc
· lower complexity and shorter processing time if  CCEs/BDs required for the GC-PDCCH monitoring is limited
· reduce the PDCCH blocking, i.e. one DCI to cancel UL transmission from multiple UEs. 
Justifications to support UE-specific DCI (from proponents)
· lower overhead when there is very small number of UE to be cancelled, if cancelation and rescheduling can be indicated by a single DCI
· enhanced coverage due to UE specific beam-forming (for cancelation of UL transmission from cell-edge eMBB UEs)
Potential options: 
· Option 1: Support only group common DCI for cancelation indication

· Option 2: Support only UE-specific DCI for cancelation indication

· Option 3: Support both group common DCI and UE-specific DCI for cancelation indication, network to configure using one of them. 
[Proposal 1: 

· Confirm the working assumption to use PDCCH for UL cancellation indication
· A group common DCI is supported for UL cancelation indication

· FFS details, e.g. DCI format 2_0/2_1 like]
	Company
	View

	CATT
	We also support UE specific DCI based CI and our position is updated in the above summary.

If GC DCI based CI is adopted, gNB has to reschedule the cancelled PUSCH with respective UE-specific DCIs, which means the overall PDCCH overhead is increased. One arguement is that GC DCI-based CI can reduce the peak overhead within one slot.  The assumption is that a URLLC PUSCH overlaps with several eMBB PUSCHs and only one GC DCI is used to cancel the eMBB transmission instead of using several separate UE-specific DCIs. At the first glance, it seems reasonable as UE-specific CI has to be transmitted immediately in order to cancel each eMBB PUSCH as soon as possible. Correspondingly, it will increase the PDCCH overhead within the slot and increase the blocking significantly.  However, we think the following aspects should be carefully considered:

1. The benefit of GC DCI-based CI only comes from the premise that several eMBB PUSCHs overlap within one URLLC PUSCH, e.g. 10 eMBB UEs. In this case, gNB uses one GC DCI to cancel the interfering eMBB PUSCHs and reschedules all the cancelled eMBB PUSCHs in the pending slots. However, from the knowledge of LTE, the number of scheduled eMBB UEs is relative small and we don’t think many eMBB UEs overlap with a URLLC PUSCH is a typical case. In R1-162296, we provide the system simulation results showing that the average number of scheduled UEs is 2.31 even high RU is assumed. Secondly, gNB can avoid a URLLC PUSCH overlaps with too many eMBB PUSCHs. For example, gNB could schedule a URLLC with 2 OS in time domain and less frequency resources instead of 1 OS in time domain so as to avoid frequency collision. All in all, many eMBB PUSCHs overlapping with a URLLC PUSCH is not a typical scenario. Accordingly, the benefits from GC DCI based CI is suspectable.

2. Even if more than one eMBB PUSCHs collides with one URLLC PUSCH, the benefit of reducing peak overhead within a slot still highly depends on the GC DCI design. If UE-specific bit field is defined in the GC DCI, the PDCCH overhead will not be mandatorily low as more than one GC DCIs are still needed.

3.  Even if a proper GC DCI design is applied and the rescheduling via UE specific DCI is postponed in the pending slots, the overhead is still an issue as we cannot guarantee there are enough resources for PDCCH transmission. Correspondingly, the system performance is deteriorated. 



	HW/HiSi
	For the GC-DCI it should be considered that the same framework can be applied for uplink cancellation of dynamical scheduled eMBB and also for CG URLLC. For example, the GC-DCI indicates reference resources. In the case that an eMBB transmission overlaps with the indicated resources, the eMBB UE will cancel the uplink. And in case that the indicated resources overlap with the CG resources of an URLLC UE, the URLLC UE increases its power in case of a transmission.   

	LG
	We are OK with this proposal. According to previous discussions of last meetings, the main difference between UE-specific and Group-common DCI was signaling overhead. However, considering the reliability of UL CI, the cancelling DCI should be reliable. It means that, if we use UE specific signaling for both cancelling and re-scheduling, all of UE-specific UL CI will occupy an amount of CCEs. It may cause larger signaling overhead and PDCCH blocking. Therefore, the beneficial point of UE-specific signaling seems blurred. 

Moreover, For cancelling non-PUSCH resources, GC-DCI could be solution that is more general. 

	Nokia
	Nokia also confirms the working assumptions to rely on PDCCH signalling of UL cancellation. For signaling of UL cancellation, 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 (see more details under comments for Proposal 5).

As also LG pointed out, using UE specific DCI for non-PUSCH cancelation cannot be used. 

	Panasonic
	We also support to confirm the working assumption and use group common DCI for UL cancellation indication.

	CMCC
	Besides of UE specific DCI, we also support a combination of GC-DCI (indicating cancelation only) and a UE specific DCI scheduling a retransmission of the same HARQ process ID before the end of initial scheduled PUSCH. The motivations are listed as follows:

1. It is agreed that upon detecting an UL cancelation indication, at least stop without resuming is supported. Therefore, if group common DCI is used for UL cancelation indication, another UL grant containing re-scheduling information would be needed anyway. In this case, a UE specific DCI scheduling a retransmission could be used as a standalone CI or as a complementary CI to further reduce the misdetection possibility of CI.

2. Different from DL transmissions, UL transmission may not typically occupy a large BW due to power limitation, hence the frequency granularity of UL cancelation indication needs to be finer than downlink interruption indication. This will increase GC DCI-based CI overhead but has no impact on UE-specific DCI-based CI.
3. GC DCI-based CI may need to be aligned with DCI format 2_0/2_1 aiming not to increase UE blind decoding, as a result the payload size of GC UL cancelation indication would be very large and the reliability would be hard to be satisfied especially for cell edge UEs. Therefore, UE-specific DCI is necessary at least in the following cases
· a small number of eMBB UEs need to be cancelled. In this case, a GC DCI with large overhead is not necessary.

· a cell edge UE needs to be cancelled. In this case, UE specific DCI with beamforming and a small payload size could ensure reliability.

	Intel
	Agree with first proposal. 

Regarding second proposal,  use of UE-specific DCI for UL CI is preferred over a GC DCI. 

In our view, the only benefit of GC DCI over UE spec DCI is that it can potentially be used to cancel any UL transmission, and as discussed in response to a later question, UL CI should be limited to cancelation of DG PUSCH. Here, we explain why UE-specific DCI such as rescheduling grant has some significant benefits over the GC DCI:

1. Unlike DL, UL transmission may not typically occupy a large BW due to power limitation, and a large number of eMBB UEs are likely not impacted by a single URLLC transmission. Hence, the signalling overhead benefit for the GC DCI option over rescheduling DCI would be much less than DL PI case.

2. Due to 3+1 DCI format size budget, the GC DCI format size would have to match either fallback DCI or the formats 2_0 to 2_1. Depending on configuration, the payload size of GC UL cancelation indication could be large enough to nullify the benefits of a separate DCI format design, if it needs to be aligned to size of formats 2_0/2_1 and/or 0_0/0_1, in order to not increase DCI format size budget. This issue does not exist when using an UL grant for cancelation indication.

3.   Group-common signalling runs the risk of “false indication”. While this may be mitigated by increasing time-frequency granularity or further grouping of the UEs, however this would increase payload or overall DL control OH. Furthermore, actual GC DCI design details may be different from DL PI, such as GC DCI for UL CI may need to indicate the start position of the time-frequency region, which may considerably increase payload. Furthermore, if cross-carrier UL CI is indicated in a GC DCI, it would increase payload further.
4. UEs receiving cancelation indication by GC DCI would very likely receive a rescheduling grant later on so that the dropped TB can be retransmitted. On the contrary, UE specific signaling may be considered so that only impacted UEs are signalled. The rescheduling DCI can be used which could cancel and reschedule the transmission via one DCI, thereby reducing signalling overhead. Note that, it may be also possible that in some cases, rescheduling DCI only cancels the transmission and not provide any rescheduling assignment. 
5. There are URLLC requirements that do not require a reliability target as low as 1e-6, and thus, for many such cases the PDCCH AL would not need to be doubled compared to a “regular scheduling DCI”. Further, for a given UE, when comparing to use of GC DCI, the OH for GC DCI may actually be worse than the corresponding re-scheduling DCI (for a similar sized DCI format) since the GC DCI needs to target potentially a UE in an even worse coverage than the particular UE in consideration.

6. GC DCI format would require much more specification impact, necessitating a new DCI format construction, and it is not clear whether similar design as DCI format 2_1 can be directly applied here. On the other hand, rescheduling DCI require minimal specification impact as existing DCI format can be used without requiring insertion of any new fields.

According to AL distribution results in [R1-1900176], AL = 8 or 16 is needed only 0.87% and 0.43% of transmissions to reach 1e-5 BLER for PDCCH with 2OS CORESET and 40bits payload. If pre-emption is a rare event, then the probability of using AL = 8 or 16 is even lower, if chance of an pre-emption event is taken into account. Hence, using UL grant as a cancelation indication does not necessarily mandate using AL = 8 or 16 most of the times. In fact, it may only be used with very low probability in typical configurations.

	OPPO
	OPPO supports a combination of GC DCI-CI and UE specific-CI and slightly prefer to UE specific-CI.

For group common specific, preemption information can be shared by multiple UEs to reduce signaling overhead. 
However, preemption part usually needs to be retransmitted later, UL grant for transmission of preemption part is necessary. Therefore, UL grant for re-scheduling can be reused as preemption indication. It could avoid additional signaling design and overhead.

	Sony
	On the 1st proposal, we are supposed to revisit the Working Assumption once we figure out the number of bits in the UL CI.  Since the number of bits isn’t clear yet, there is no urgency to confirm the WA.

UE specific UL CI would prevent “ghost cancellation” where eMBB PUSCH is cancelled even it is not pre-empted due to poor granularity in the UL CI.

	IDCC
	We support confirming the working proposal to use use PDCCH for UL cancellation indication. DCI format 2_1 should be considered as the baseline for the design of the cancellation indication. 

	Samsung
	We agree the proposal having group common DCI for UL cancellation indication. This is a more general solution to be applicable for potential UL channels such as PUSCH and SRS than UE specific DCI. We also prefer DCI format 2_1 like design.

	ZTE
	We are fine with the proposal. 

If UE-specific DCI is introduced for UL cancelation indication and more than one eMBB traffic are preempted by one URLLC transmission, multiple concurrent DCIs have to be transmitted within a certain time for canceling all the preempted eMBB traffic successfully, which may cause PDCCH blocking problems. 

Also UE-specific re-scheduling cannot handle the cases of collision with other signals e.g. SRS.   Using GC-DCI has the merit of re-using the same signaling to indicate the overlapping resources to eMBB users for cancelation of PUSCH and other signals.  In addition, it can be used to indicate URLLC CG users to boost power. 


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

· Ericsson (2 symbol level periodicity), vivo, Fujitsu (symbol level), CATT
· Reduce the unnecessary PDCCH monitoring for UL cancelation

· Define a monitoring window (starts after the very first symbol where a UL grant is detected, ends at N symbols prior to the starting of scheduled PUSCH) for UL cancelation: CATT,OPPO

· UE may monitor UL CI subsequent to receiving a UL grant: Intel, Sharp,
· UE 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:OPPO

· Monitoring capability for UL PI (e.g number of BD, CCEs)
· The same as Rel-15: NEC(no significant increase)
· Enhanced monitoring capability:  vivo (increased number of CCEs)
· Independent monitoring capability for other DCIs: Qualcomm,OPPO
· One PDCCH candidate per monitoring occasion (Qualcomm),OPPO
Proposal 2: 

· The monitoring periodicity for UL cancelation indication is configurable by gNB, slot level and mini-slot level periodicities are supported

· FFS restrictions on applicable periodicities

· FFS how the monitoring is triggered

	Company
	View

	CATT
	Given the sporadic property and low latency of URLLC transmission, the CI should be transmitted as soon as possible so as to cancel the interfering eMBB transmission. In the other words, the monitoring periodicity for UL cancelation indication should be at least as short as URLLC PDCCH monitoring periodicity. 

UE PDCCH monitoring capability is defined per slot per CC. As analysed above, CI should have denser monitoring occasion with sufficient AL, which will bring huge challenge to guarantee the required non-overlapping CCEs and BDs don’t break the UE capability. One typical example is UE may have to monitor UL CI per 2 OS. Considering the high reliability of UL CI, larger AL should be used, e.g. AL 8 or AL 16. Even only one AL 8 PDCCH candidate is configured for each MO, 56 CCEs are required. The UE capability certainly becomes a limited factor even if PDCCH monitoring capability enhancement is considered.

The PDCCH overhead reduction should be seriously investigated. We don’t agree with only configuring one PDCCH candidate with larger AL for one monitoring occasion. It will be redundant when channel condition is pretty good and inevitably challenge the UE PDCCH monitoring capability (considering the example given in the previous section). In our view, in addition to introduce a monitoring window for CI, a more sufficient solution for monitoring CI is to: 

Step 1: configure a CI search space with several ALs, e.g. { AL4 AL8 AL16}

Step 2: UE determines which AL is used for CI from the previous UL grant which is successfully decoded. For example, if the previous UL grant is transmitted with AL1 or AL4, UE only monitors CI with AL4 or AL8 respectively. As the previous UL grant and the CI is typically transmitted within one slot, it is a reasonable way to determine the realistic AL of CI from that of previous UL grant that has been successfully decoded.

	HW/HiSi
	In our view, the gNB shall not delay the URLLC transmission due an UL PI. Therefore, slot level monitoring in general would be too slow and therefore mini-slot monitoring should be supported.

A general question is if this proposal is needed? If it is assumed that the PDCCH is used for the indication, then the PDCCH monitoring is already configurable and does allow both slot level and mini-slot level.

	LG
	We share similar view to HW/HiSi’s. In the perspective of monitoring configurations, it is not common to have a restriction format-specific. For DCI format 2_0; SFI, it was required to align semi-static TDD configuration. For  DCI format 2_1; DL PI, only slot level monitoring is supported since symbol level was not necessary and to make number of symbol as an integer. 

Currently, UL CI design have not been done yet. Therefore, we are not able to know which restriction is really necessary at this stage. If any restriction is not specified, symbol level monitoring occasion should be supported naturally like other DCI formats.   

	Nokia
	We agree to have monitoring for UL cancellation configured by the gNB, and have the option of mini-slot resolution monitoring. A UE configured to perform monitoring for UL cancellation shall only monitor for such signalling while it has been scheduled in the UL.

	Panasonic
	We support the proposal and have similar view as Nokia to monitor for UL cancellation only when it has been scheduled in the UL

	Intel
	Agree with proposal. In line with some of the comments above, we propose to revise the second FFS bullet as follows:

· FFS how to reduce the unnecessary monitoring ( FFS: how monitoring is triggered


	OPPO
	We support that monitoring periodicity for UL CI is configurable. Moreover, to reduce unnecessary monitoring, one PDCCH candidate and timing between the end symbol of UL CI and the start symbol of potential cancelled PUSCH transmission is configured and UL CI is detected only when it has been scheduled in the UL.

	Sony
	I believe we have already agreed Proposal 2, i.e., the monitoring periodicity is configurable during the SI.  I am fine to agree to this again.

	IDCC
	Given that latency is a very important metric, mini-slot level monitoring periodicity for the UL cancelation indication should be supported. To reduce the unnecessary monitoring, the gNB may indicate resources in which this monitoring could be done e.g. by an activation/deactivation of UL cancellation indication monitoring. 

	Samsung
	We are okay with the proposal except second FFS. This is because UE implementation issue when/how to skip unnecessary monitoring occasion without identifying UE behaviour in specification. 

	ZTE
	We agree that monitoring periodicity of UL cancellation indication should be configurable. Both slot level and mini-slot level periodicities should be supported. 

Meanwhile, we think monitoring periodicity of UL cancellation indication should meet the requirements of both case 1 (DG eMBB+DG URLLC) and case 2 (DB eMBB+CG URLLC). For case 1, the periodicity should be as small as URLLC PDCCH periodicity. For case 2, the periodicity should be able to align with periodicity of configured grant PUSCH.


3.1.3 UE behaviour upon receiving UL cancelation indication
· Further details of stop without resuming

· 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: QC

· Support of “stop with resuming”
· Yes: ZTE (with the condition that gap is no longer than 6 symbols), Nokia, QC(as a UE capability), KT, WILUS(at least for UCI),CMCC

· No: Huawei, Ericsson, vivo, DCM (de-prioritized),CATT, OPPO, MTK, Intel, Samsung, Panasonic, 

· Which UL channel/signal can potentially be cancelled?

· PUSCH: Huawei, vivo, CATT, ZTE, OPPO, CMCC (FFS UCI on PUSCH), Nokia, Intel (only DG PUSCH), LG, Samsung (at least DG PUSCH, FFS CG PUSCH), Panasonic, IDCC, QC (at least DG PUSCH, FFS CG PUSCH), KT (FFS UCI on PUSCH), Motorola
· PUCCH: 
· Yes: Huawei, vivo, ZTE, OPPO, LG, Panasonic, IDCC, Mitsubishi (PUCCH for CSI), Motorola
· No: CATT, CMCC, MTK, Nokia, Intel, QC
· FFS: Samsung
· SRS
· Yes: Huawei, vivo, ZTE, Nokia, LG, Samsung, Panasonic, Motorola
· No: CATT, OPPO, MTK, Intel
· FFS: QC
· PRACH
· Yes: LG, IDCC
· No: Huawei, CATT, ZTE, OPPO, MTK, Nokia, Intel, Panasonic
· FFS: vivo, Samsung, QC, Motorola
· A unified signalling framework for cancelation of all potential types of UL transmission, i.e. using GC-PDCCH: ZTE

· Define minimum UE processing time for UL cancelation indication: vivo, CATT, China Telecom
· Where to “stop”? Assuming a UE scheduled with a 14 symbol PUSCH in a slot, and is later indicated to cancel the PUSCH transmission from symbol #X,

· Option 1: UE shall transmit the part of PUSCH from symbol #0 to symbol #X-1 according to the UL grant and cancel the part of PUSCH from symbol #X to symbol #13.
· Option 2: UE can start cancelling PUSCH from a symbol earlier than #X, the exact time where UE start cancelling is up to UE implementation.  
· Support of cross-carrier UL cancelation indication: QC
· Issue related to CBG-based retransmission: QC (R1-1907282 Section 3.3)
· The issue can be explained as follows: The TB CRC is determined when all CBs are processed by the UE. Now, if the UE needs to stop processing a PUSCH, the TB CRC will not be available. However, if CBG-based reTx is configured, and the gNB requests for, e.g., the last CB only, the UE needs to start from processing all the CBs that were preempted during the initial transmission, then process the last CB for the reTx, and only at that point of time, TB CRC is available. Processing the additional CBs for reTx incurs large processing time. An example is shown in the Figure below:
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Proposal 3: 

· Upon detecting an UL cancelation indication, “stop with resuming” is not supported. 

Proposal 4: 

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

· PUSCH (DG and CG)

· SRS

· At least PUCCH not carrying HARQ-ACK

· FFS PUCCH carrying HARQ-ACK
· FFS PRACH

	Company
	View

	CATT
	The potential collision between PUSCH and the other UL transmission is not a new issue. We think the collision should be avoided by proper configuration, i.e. follow the Rel-15 mechanism.

	WILUS
	If UL-SCH in a PUSCH transmission is cancelled, gNB can be re-schedule the cancelled PUSCH transmission by a single UL grant. However, if UCI (such as HARQ-ACK codebook) on a PUSCH transmission is cancelled, gNB should schedule all of the impacted PDSCHs again. So, we think stop with resume operation can be used at least for UCI cancelation.

	HW/HiSi
	On Proposal 3: We support this proposal for PUSCH, but would like to make it FFS for other UL transmissions. For SRS and PUCCH F0 we would prefer resuming, if feasible. 

For example for SRS, if the reference signal is configured to 4 symbols, and if only the first symbol is cancelled, the remaining symbols would still make sense to be transmitted. Then, only one symbol would need to be re-transmitted instead of all 4. The same approach can also be applied to PUCCH format 0.  

On Proposal 4: Could you please clarify on the motivation to cancel the CG upon UL PI? We do not see a reason for that.

In our view, configured grant will be used for URLLC, not for eMBB. Then, the URLLC UE should increase its power when overlapping with eMBB but it should not be cancelled. We would a support a common signalling framework that is based on GC-PDCCH and can be used both to cancel dynamic eMBB transmissions and to power-boost CG-URLLC transmissions  

For SRS and PUCCH F0, we would resuming after cancellation. 

	LG
	We are generally fine with proposal 4. Since it is inter-UE case, Rel.15 mechanism may not work properly. In other words, the configurations for eMBB cannot consider all possible cases of dynamic URLLC scheduling. We think it is necessary to cancel other UL transmission with some exception. 

For proposal 3, the main concern on “stop with resume” is phase continuity. If it is hard to guarantee phase continuity, UE should not resume transmission. However, if a part of PUSCH having own DMRS symbol, it seems inefficient to drop whole remaining transmission. 

In this point of view, we are considering to transmit a part of PUSCH having DMRS symbol after cancelled symbols. In other words, we are thinking that “stop and resume” is supported depending on presence of DMRS for the remaining transmission after the cancelled resource. 



	Nokia 
	On Proposal 3: In addition to indicating the suspend, the UL cancellation message should also indicate the duration of the suspend / start of resume operation. This corresponds to signaling the puncturing of part of an ongoing transmission. First eMBB PUSCH link-level performance results show benefits of puncturing symbols where URLLC users are scheduled as compared to the simpler options with full suspend. A UE that receives an UL cancellation (puncturing) message shall cancel / puncture its ongoing PUSCH and SRS transmission on the indicated resources. 

On Proposal 4 - PUCCH and RACH transmissions should not be subject to cancellation / puncturing. 



	Panasonic
	We support proposal 3. For proposal 4, we do not support cancellation of PRACH. Regarding CG PUSCH, we agree with HW about the motivation to cancel it considering that it is mainly used for URLLC. Furthermore, if cancellation  for SRS, CSI and/or CG PUSCH is supported, then further discussion is needed in case of period transmissions for these channels/signals.

	CMCC
	On proposal 3: We also prefer stop with resuming. 

On Proposal 4: Typically, the percentage of PUCCH resource is small. Therefore, there is no need to share PUCCH resource with URLLC transmission. Certainly, PUCCH may be protected from cancellation by gNB implementation, in this case, the time/frequency domain resource granularity of CI should be carefully designed to align with PUCCH resource. 

	Intel
	Agree with proposal 3. 

Regarding Proposal 4, we propose that only DG PUSCH can be cancelled by indication.  In our view, if cancellation indication can be used for CG PUSCH, SRS, and/or PUCCH, it would increase the UE complexity and power consumption significantly, and UE may need to monitor quite frequently, almost always with mini-slot level periodicity. Given the possibility and fact that UL cancelation indication is applicable for a scenario when pre-emption is a rare event, the cost of pre-empting UL channels other than DG PUSCH outweighs the benefits, as UE would always have to monitor before applicable UL channels.
It is not well justified why critical CG PUSCH (such as URLLC) transmission can be cancelled. It is expected that gNB would avoid those configured resources for other scheduling purposes.  Furthermore, eMBB CG PUSCH transmission, such as VoIP, may occupy very small bandwidth, and/or configured with large periodicity. Then the possibility for eMBB UE colliding with URLLC transmission can be quite low. If gNB needs to schedule a URLLC transmission, gNB can schedule the URLLC UE on non-overlapping resources with eMBB configured grant resources. 

Moreover, in Rel 15, it is gNB’s implementation to avoid the collision between PUSCH and SRS. The same method should be reused for URLLC PUSCH. Further, as few companies (such as CATT, QC) mentioned in their tdocs, SRS and PUSCH can be allowed to happen in some occasions, and gNB may leverage known SRS sequence and/or boosting transmit power for PUSCH to handle the collision. 
PUCCH transmissions occupy limited amount of resources than PUSCH transmission, and thus the benefit of PUCCH cancellation is small. On the other hand, the impact to dropping PUCCH can be significant to both DL and UL performance. Although in NR, the frequency domain location of PUCCH is higher layer configured, the similar design as LTE can be used to avoid fragmented frequency resource for PUCCH and ensure that a large chunk of continuous PRBs can be allocated for PUSCH.

	OPPO
	On proposal3: We support

On proposal4: We support PUSCH and PUCCH cancelation but do not support SRS and PRACH cancelation.

For PUCCH, resource allocation is not small due to middle or large UCI payload considering CA, CBG, HARQ-ACK multiplexing and CSI. And Collision between PUCCH and URLLC cannot be avoided. So PUCCH needs to be preempted.
For PRACH, initial access procedure is highest priority. Similarly, SSB can not be preempted in downlink. In addition, PRACH resource is not large, e.g. small number of PRBs in the BWP boundary is enough, and collision between PRACH and URLLC can be avoided. So PRACH can not be preempted.
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 can not be preempted.

	Sony
	Support Proposal 3

For Proposal 4: We do not think there is a need to monitor UL CI for PUCCH.

	IDCC
	On proposal 3, our view is that stop with resume should be supported especially in cases where the duration of the cancellation is small. As an example, in the case where there may be a lot of cancellations, repeated stop without resuming may impact the overall efficiency of the system. 
We support proposal 4.

	Samsung
	We support proposal 3 and proposal 4. We think it is more important to be able to cancel SRS transmissions than PUSCH transmissions as the former occupy larger BW. 

	ZTE
	On proposal3: 

As explained in our contribution R1-1906413, according to RAN4’s response about phase continuity issue of sTTI, DMRS symbol could be shared between 2 non-contiguous (in time) sTTI if the gap is equal to up to 2 sTTIs (i.e. 4 or 6 symbols at 15KHz SCS). this means that if the gap is less than 4 or 6 OS, the phase can be regarded as being continuous. So we think in many cases, it is efficient to resume the transmission in the remaining symbols if the preemption resource is no larger than 6 symbols at 15KHz SCS.  

On proposal4: 

Cancellation is only applied to PUSCH for eMBB.  If CG PUSCH is used for URLLC, it should not be cancelled. Instead, power boosting should be applied according to indicated resources.  Meanwhile we think the mechanism for HARQ-ACK retransmission should be further studied if HARQ-ACK can be cancelled.


3.1.4 Indication of time/frequency resource for UL cancelation
· Time resource
· Implicitly determined/pre-defined: 

· Determined by the minimum processing time for cancelation operation: vivo, LG
· Explicitly indicated by the network: 

· Indicated by DCI: Ericsson, vivo (starting symbol of cancelation), OPPO, Nokia (RRC+DCI), Fujitsu (1/14 or 1/7 of the reference time region), Samsung (configurable granularity), IDCC (RRC configured granularity), QC
· Indicated by RRC: vivo (starting symbol of cancelation)
· Frequency resource

· Explicitly indicated by the network:

· Indicated by DCI: Ericsson, vivo, OPPO, Nokia (RRC+DCI), Fujitsu (full or 1/2 active UL BWP), Samsung (configurable granularity), IDCC (RRC configured granularity)
· Indicated by RRC: LG
· Finer granular for frequency domain indication: Ericsson, vivo, ZTE

Huawei: The granularity of the UL PI might impact multiple consecutive eMBB PUSCH transmissions.
Proposal 5:

· For GC-PDCCH based UL cancelation indication
· The time resource to which the UL cancelation applies is explicitly indicated by UL cancelation DCI

· FFS details, e.g. granularity, SLIV like indication, or bitmap based indication

· The frequency resource to which the UL cancelation applies is explicitly indicated by UL cancelation DCI

· FFS details, e.g. granularity, type 0/1 frequency allocation based indication

	Company
	View

	CATT
	We think it should first determine whether GC DCI or UE specific DCI is used for CI. If UE specific DCI is applied, we don’t need to discuss this issue. 

	HW/HiSi
	Fine in general with this proposal. But would like to extend it grant-free power boost as well.

· The time resource that indicates scheduled resources occupied by another UE to which the UL cancelation applies is explicitly indicated by UL cancelation DCI

· FFS details, e.g. granularity, SLIV like indication, or bitmap based indication

· The frequency resource that indicates scheduled resources occupied by another UE to which the UL cancelation applies is explicitly indicated by UL cancelation DCI

· FFS details, e.g. granularity, type 0/1 frequency allocation based indication



	LG
	To minimize specification effort, we want to propose to take current DCI format 2_1 as a baseline of UL CI. 

	Nokia
	We are fine with the proposal. 

Some further proposed details - for signalling of the time- and frequency-domain resources that a UE(s) shall puncture, we propose the following: 

· 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 38.314, where the selection of Type-0 or Type-1 is higher-layer configured (e.g. by RRC signaling).

	Panasonic
	We share similar view as LGE to take current DCI format 2_1 as a baseline

	Intel
	Propose to postpone discussion on this point until the agreement on DCI type for cancelation indication

	OPPO
	To minimize specification effort, we want to take DCI format2_1 as baseline.

In addition, Timing between the end symbol of UL CI and the start symbol of potential cancelled PUSCH/PUCCH, as shown in the following figure, is configured.
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Figure Timing between UL CI and potential cancelled PUSCH

	Sony
	The need for a time reference region and a frequency reference region is applicable only if a Group Common based UL CI is implemented.

	IDCC
	We support this proposal with DCI format 2_1 as baseline.

	Samsung
	

	ZTE
	We are okay with the proposal.  Processing time should be included in FFS point as for time domain indication.

In our understanding, cancellation may not necessarily be done on the resources indicated in UL CI. So we think current description is not very accurate. For example, in case 2 (CG URLLC+DG eMBB), UL CI can indicate the resources occupied by eMBB, then URLLC UE can boost its power if there is resources overlapping between eMBB and URLLC. So we suggest the following modification:

· The time resource to which the UL cancelation applies is explicitly indicated by UL cancelation DCI

· FFS details, e.g. granularity, SLIV like indication, or bitmap based indication

· The frequency resource to which the UL cancelation applies is explicitly indicated by UL cancelation DCI

· FFS details, e.g. granularity, type 0/1 frequency allocation based indication


3.2 Details of power control enhancements

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

· Supported by: Huawei, Ericsson, vivo, CATT, CMCC, Sony, Samsung, Panasonic

· Indication of open-loop parameter sets based on GC-PDCCH: Huawei, vivo, ZTE

· Enhanced TPC

· 2-bits TPC with increased TPC range: Huawei, vivo, Intel

· 3-bits TPC with increased TPC range: Huawei, Nokia
· Enhanced power control is only applicable to PUSCH (DG and CG): Nokia

For UE with DG-PUSCH
· Option 1: Support indication of open-loop parameter sets based on scheduling DCI without using SRI 
· Alt 1: An open-loop parameter set is indicated explicitly, e.g. by a field in DCI

· Alt 2: an open-loop parameter set is indicated implicitly, e.g. associated with DCI format/RNTI

Supported by: CATT, Panasonic, Sony, Samsung, Huawei, Ericsson, vivo, CMCC

Justifications: 

· Just one shot power boosting when there is colliding transmission, TPC loop is not affected. 

· Power adjustment for the same UL beam to handle the colliding
· Option 2: Support increased TPC range with higher layer configurable number of TPC entries (4 or 8) and power adjustment value for each entry

· value range for power adjustment is FFS
Supported by: Nokia (3bits), Intel (FFS number of bits), Huawei (2 or 3 bits), vivo (2bits)
Justifications: indication of open-loop parameter sets already supported in Rel-15 by SRI (may have issues in FR2)
· To down-select between option 1 and 2 above
At least for UE with one active CG-PUSCH,

· Option 1: Indication of open-loop parameter sets based on group common DCI
· There is UE-specific indication fields in the group common DCI
· Option 2: Increased TPC range for GC-PDCCH
· There is UE-specific indication fields in the group common DCI
· Option 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) 
· It is questioned by some companies (whether it is in the TR or not)
· FFS if the UE is configured with more than one CG-PUSCH
· To down-select among option 1, 2 and 3 above
Proposal: 

· 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
· At least or 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
· 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

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

· At least for single active CG-PUSCH, UE derives the transmissions power based on the time/frequency resource indicated by a group common DCI (may reuse the group common DCI for cancelation indication)
· 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: Concern was raised offline (this was not captured in the TR as one potential solutions)
Table 7.1.1-1: Mapping of TPC Command Field in DCI format 0_0, DCI format 0_1, or DCI format 2_2, with CRC scrambled by TPC-PUSCH-RNTI, or DCI format 2_3, to absolute and accumulated 
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	Company
	View

	CATT
	Our view is open loop power control method is sufficient. The purpose of increase the TPC range is to make sure gNB could adjust the UL transmission power in one shot. Considering the power adjustment range for open loop power control is already sufficient to boost a large UL transmission power, we don’t see the necessity to enlarge the TPC range. 

Furthermore, if a single TPC table is defined, it will impact the non-URLLC capable UEs. 

	LG
	If enhance TPC range can be used for dynamic UL scheduling, it seems duplicated method to change open-loop parameter. Moreover, adding field to DCI scheduling URLLC is not preferred. If we have URLLC-specific DCI format, we can configure URLLC-specific open-loop parameter so it is not needed to add DCI field.  Therefore, we would like to wait for a decision of PDCCH enhancement. 

	Nokia
	Similar as LG, we are wondering why both mechanisms need to be supported and if not a single (of the two options) could be sufficient (increased TPC range or OL TPC parameters). 
We have a slight preference for increased TPC range using a configurable 3bit TPC table. 

	Panasonic
	Our preference is to support indication of open-loop parameter sets based on scheduling DCI without using SRI

	Intel
	In our view, increased TPC range can be used (as justified by some results during SID) however, DCI bit field maybe the same. In order to make progress, the following can be considered as a starting point:

Support increased TPC range compared to Rel. 15

FFS: Number of TPC entries and power adjustment value for each entry

Dynamic indication of open-loop parameters beyond the configuration of SRI is not well justified and at least not corroborated by any evaluations so far. In other words, if really needed, the network can simply configure the UE with SRI for such purposes.

	Sony
	We support indication of different sets of open-loop parameters (i.e. 2nd bullet).

	Samsung
	Support OL PC parameter set indication. FFS on increased TPC range depending on impact on CL PC operation and SRS UL PC when same PC process is shared with PUSCH. 

	ZTE
	Increasing the size of TPC field or adding new field to indicate open loop parameter sets in scheduling DCI is not desired. 

We prefer a unified signaling framework for both UL cancelation and UL power control. 

So a group common DCI can be introduced to indicate resource occupied by one type of service or overlapping resource scheduled for both types of service. According to the indication, eMBB UE can cancel its transmission, or URLLC UE can boost its transmission power. 

More specifically, URLLC UE can select one from two predefined sets of open-loop PC parameter or two closed-loop PC tables.  


3.3 Handling of multiplexing with CG PUSCHs

Following scenarios are mentioned in contributions

· Scenario 1: DG PUSCH for eMBB multiplexed with CG PUSCH for URLLC

· Scenario 2: CG PUSCH for eMBB multiplexed with CG PUSCH for URLLC

Potential solutions

· Using UL cancelation indication to inform a UE whether a configured grant resource is available, and UE selects the available configured grant resource for transmission  (DCM, ZTE, Samsung)

· Grant free plus SR (OPPO)

· Traffic specific / resource specific open loop PC parameters (Panasonic)

· eMBB PUSCH power reduction over the overlapping resources with CG URLLC (NEC)

· Transmission Updated Indicator for configured grant free resources that indicates the subset of the UL grant free resource that have been dynamically scheduled for another (eMBB PUSCH) transmission. (Sony)

· Use group-common DCI indication for indicating power control parameters for CG transmission: (Huawei, vivo, ZTE, LG,OPPO)

· A unified signaling framework to carry resource indication for the case of UL cancellation and enhanced power control for grant-free UEs: Huawei, ZTE
Observation:

Similar/common solutions as for multiplexing between DG PUSCH and DG PUSCH are possible to handle the multiplexing between DG PUSCH and CG PUSCH, e.g.

· GC-PDCCH based UL cancelation indication is used by UE with CG PUSCH to derive whether a configured grant resource is available
· Group-common DCI indication for indicating power control parameters for CG transmission

	Company
	View

	CATT
	Although we are open to discussed the detail solutions if necessary, we are confused with the main bullet, which says “Similar/common solutions as for multiplexing between DG PUSCH and DG PUSCH are possible to handle the multiplexing between DG PUSCH and CG PUSCH”
For DG PUSCH and DG PUSCH collision, the CI is used to cancel the transmission of UL transmission with lower priority, e.g. eMBB PUSCH. While for DG PUSCH and CG PUSCH, the GC-PDCCH based UL cancelation indication mentioned above seems to indicate which resources URLLC PUSCH could use. The functionality is totally different. It seems different CI designs are still needed. 

	HW/HiSi
	The indication of an available GF resource alone is not a complete solution, because the availability cannot be guaranteed.  On tehr other hand, the “Group common indication to indicate power control parameter for CG” , is workable by itself. It is therefore essential to support the second bullet. The first bullet, could be seen as a complement.

What is important in our view, is to define the same signalling framework for cancellation of DG-PUSCH for eMBB and power boost of CG-PUSCH for URLLC. In both cases, the gNB can indicate the resources that are occupied by another UE’s transmission. Then, if the PUSCH of the eMBB UE overlaps with the indicated resources, the eMBB UE will cancel its transmission. If the CG resources of the URLLC UE will overlap with the indicated resources, then the URLLC will increase its power in case a transmission.  

	LG
	We are fine with this proposal. 

	Nokia
	We are fine with the first part of the proposal. 
On the second part: For DG PUSCH we discuss increased TPC range and OL TPC parameters – and for CG it seems we limit the discussion only to TPC parameters (and not using increased TPC range here). Any reason here!?

	Intel
	Please refer to our response in Section 2.1.3 where we explained why CG PUSCH should be out of scope of cancelation indication. Consequently, we also do not see motivation for indication of resources to UEs with CG PUCSH transmission. 

	OPPO
	For DG PUSCH and CG PUSCH collision, the similar solution for multiplexing between DG PUSCH and DG PUSCH could be considered. 

Solution 1: Stop eMBB transmission 

· For configured grant for URLLC and dynamic transmission for eMBB, SR before configured grant is transmitted to indicate whether configured grant is used for uplink transmission. 

· For configured grant for eMBB and dynamic transmission for URLLC, the same solution as DG PUSCH and DG PUSCH collision.

Solution 2: Increase URLLC transmission power. 

· For configured grant for URLLC and dynamic transmission for eMBB, group common indication for power control for configured grant(s) is transmitted to indicate power increase for URLLC in the configured grant(s).

·  For dynamic transmission for URLLC, and configured grant for eMBB, TPC command in UL grant is enough for URLLC. Group common indication for power control is not required.

For CG PUSCH and CG PUSCH collision, SR before configured grant is  one solution. Non-SR UL CI and power control enhancement does not work due to gNB cannot determine whether/where collision occurs.

	Sony
	The transmission update indicator is similar to the group common DCI method proposed by other companies as our intention is this indicator is carried by a GC-DCI such as that used for DL PI.

	Samsung
	Support the first proposal/observation (using CG-PUCCH for UL CI to determine available resource).

FFS for the second proposal/observation – it is unclear whether/how indicating power control parameters for a PUCCH resource can work.

	ZTE
	 We are fine with this proposal. 

Similar to Huawei, we also support to define the unified signalling framework for cancellation of DG-PUSCH for eMBB and power boost of CG-PUSCH for URLLC.

Regarding “Group-common DCI indication for indicating power control parameters for CG transmission”, our first preference is to use GC DCI for indication of overlapping resources so that the UE can derive which set of PC parameters is used.  From our understanding, this method is also under this category although there is no explicit indication of PC parameters.  


4 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

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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	R1-1906061
	UL inter-UE transmission prioritization and multiplexing
	Huawei, HiSilicon

	Proposal 1: In order to support inter-UE multiplexing between eMBB and URLLC, an enhanced power control mechanism for the URLLC UE shall be supported, e.g.

· Dynamic indication of power control parameters

· The gNB can pre-configure two sets of open-loop power control parameters {P0, α}. The applicable set is indicated in the group common DCI

· Enhanced TPC signaling, e.g.

· Modification of TPC entries with absolute value

· Increasing the number of bits of the TPC command

Observation 1: 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 2: In order to support inter-UE multiplexing between eMBB and URLLC, where URLLC is using configured grant, enhanced power control mechanism for the URLLC UE shall be supported, e.g.

· Implicit power control mechanism

· The network indicates the scheduled eMBB resources to the URLLC UE and the URLLC adjusts its transmission power according to a predefined rules

· Explicit power control mechanism,

· Dynamic indication of open loop power control parameters with group common DCI

· Enhanced TPC signaling for group common DCI 
Observation 2: The maximum payload of the group common DCI has to be decided based on required and achievable reliability

Proposal 3: RAN1 should support group common signaling for UL cancelation

Proposal 4: Stop and resume should not be supported
Proposal 5: PUCCH and SRS can potentially be cancelled by the UL cancelation indication. But the specific cancelation rule depends on the transmission characteristics.
Observation 3: The granularity of the UL PI might impact multiple consecutive eMBB PUSCH transmissions. 
Observation 4: 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.     
Proposal 6: 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.

	R1-1906095
	Inter-UE Prioritization and Multiplexing of  UL Transmissions
	Ericsson

	Proposal 1         In Rel-16, consider group-common signalling for UL pre-emption indication
Proposal 2 Support monitoring periodicity of 2 symbols for group-common signalling for indicating UL pre-emption
Proposal 3 Do not support resume after a stop in Rel-16

Proposal 4 In Rel-16, consider UL pre-emption indication design based on bit map that corresponds to a time-frequency grid. 
Proposal 5 A granular frequency domain indication is useful for resource efficiency
Proposal 6 Open loop power control can be used to boost up the power of URLLC. FFS how to indicate to the UE to boost up power



	R1-1906150
	UL inter UE Tx prioritization for URLLC
	vivo

	Observation 1:  In case of inter-UE multiplexing with configured grant transmissions, UL cancellation indication may not be applicable.

Proposal 1: Confirm the following working assumption for UL cancellation indication.

· PDCCH is used for UL cancelation indication 
Proposal 2: A 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

· FFS PRACH

Proposal 3: Group common DCI is supported for UL cancellation indication.

Proposal 4: Followings principles can be considered for design of group common DCI carrying UL cancellation indication.

· Alt. 1: Structure of DCI format 2_1 is used for UL cancellation indication, i.e.  a time/frequency region is provided in the cancelation indication DCI for a group of UEs to derive the UL cancelation behavior.

· Alt. 2: Structure of DCI format 2_2 is used for UL cancellation indication, i.e. explicit cancellation 

· indication for each UE is separately provided in the group common DCI.

Proposal 5: Define minimum UE processing time for UL cancelation indication, e.g. Ncancellation
· At least Ncancellation equal to N2 of Rel-15 UE processing time Capability #2 is supported

· Ncancellation could be a new UE capability 

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

Proposal 6: 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 7: 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. 
Proposal 8: 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 9: For eMBB UE supporting UL cancellation, UE can be configured with slot-level or mini-slot level monitoring for UL cancellation indication monitoring.
· For mini-slot level monitoring, monitoring occasion and number for blind decoding for UL cancellation indication, should be configurable.

Proposal 10: 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 11: Upon receiving UL cancellation indication, UE determines the starting position of cancelled time resources based on following options

· Option 1: slot and/or symbol offset indicated by DCI relative to the ending symbol PDCCH CORESET carrying the UL cancellation indication plus the minimum UE processing time for cancelation operation
· Option 2: slot and/or symbol offset configured by RRC relative to the ending symbol PDCCH CORESET carrying the UL cancellation indication plus the minimum UE processing time for cancelation operation 

· Option 3: symbol-level offset implicitly determined based on the ending symbol PDCCH CORESET carrying the UL cancellation indication plus the minimum UE processing time for cancelation operation
Proposal 12: At least support applying the UL cancellation in one slot.

· UE cancels the UL transmission in one slot given by UL cancellation indication until the boundary of the slot.

· FFS whether and how to support UL cancellation is applied for multiple slots.

Proposal 13: UL cancelation indication with finer frequency domain indication or UE-specific cancellation indication can be adopted.

Proposal 14: Enhanced UL power control for determination of power control parameter set (e.g. P0, alpha) based on scheduling DCI indication without using SRI is supported
Proposal 15: For enhanced power control based on group common DCI, followings need to be further studied.

· Monitoring for group common DCI carrying power control parameter for URLLC

· Effective time for group common DCI carrying power control parameter for URLLC

Proposal 16:  Increased TPC range is supported for enhanced power control. The TPC range is RRC configured and 2bits is used per TPC command.

	R1-1906215
	UL inter-UE transmission prioritization/multiplexing
	NTT DOCOMO, INC.

	Proposal 1:
· Confirm the working assumption that PDCCH is used for UL cancelation indication
Proposal 2:

· Group common DCI is supported to cancel the UL transmission.
Proposal 3:

· Deprioritize the discussion on the support of stop with resume the UL transmissions. 
Proposal 4:

· Enable using UL cancellation indication to inform a UE whether a configured grant resource is available.
· If multiple configured grant configurations are configured in frequency-domain, the UE can select a configured grant configuration which is not cancelled by the UL cancellation indication.

	R1-1906331
	Discussion on inter-UE UL multiplexing
	CATT

	Observation 1: The benefit of group common PDCCH is unclear since it depends on the specific group common DCI design and requires additional PDCCH resources. 
Observation 2: PDCCH for retransmission is necessary for non-URLLC UE after it cancels PUSCH, regardless of the indication is based on group-common or UE-specific.
Observation 3: 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 4: 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 5: UL cancelation indication should be transmitted with high reliability to avoid interference from an ongoing non-URLLC PUSCH because of miss detection. 

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: After detecting an UL cancellation indication, stop without resume is preferred for simplicity and overhead reduction.
Proposal 3: A monitoring window could be defined for UL cancelation indication monitoring. Furthermore, the aggregation level used for UL cancelation indication can be derived from the PDCCH reception which schedules an interfering PUSCH with lower priority.
Proposal 4: The collision of URLLC PUSCH and eMBB PUCCH/SRS/PRACH should be avoided by resource configuration or scheduling.
Proposal 5: 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 6: A new URLLC DCI format or a re-purposing of an existing field in DCI 0_0 for indication of open-loop parameter is supported.

	R1-1906413
	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'. A universal solution applicable to all cases is desirable. 

Observation 2: Using UE-specific DCI for UL cancelation indication causes PDCCH blocking problems.
Observation 3: UE-specific DCI cannot be used to cancel UL transmission other than grant based PUSCH. 

Observation 4: A serious impact will be caused by a coarse frequency granularity of UL cancelation indication.

Observation 5: For UL power control scheme, UL cancelation indication should also be introduced for indicating the eMBB resource to grant based URLLC UE. 

Observation 6: For UL inter-UE multiplexing between grant-free URLLC and grant-based eMBB, UL power control scheme is a way for improving performance of grant-free URLLC transmission. 

Observation 7: For UL power control scheme, UL cancelation indication should be introduced for indicating resource scheduled for eMBB to grant-free URLLC UE. 

Observation 8: A combination scheme of UL power control and UL cancelation provides a further flexibility on configured grant resource selection comparing with UL power control scheme. 

Observation 9: Combination scheme of UL power control and UL cancelation shows better performance than UL power control scheme. 
Proposal 1: Support group-common DCI for UL cancelation indication. 
Proposal 2: For improving resource efficiency, cancelation with resuming eMBB transmission in the remaining symbols should also be supported under some conditions, e.g. the gap preempted by URLLC transmission is no larger than 6 symbols at 15kHz SCS. 

Proposal 3: Comparing to DL PI, a finer frequency domain indication granularity should be supported in UL cancelation indication. 

Proposal 4: NR should support both UL cancelation scheme and UL power control scheme for providing some flexibility on scheme selection for gNB. 

Proposal 5: A group common UL cancelation indication should be introduced for both schemes. The following two options on content of UL cancelation indication can be considered, 

· Option 1: Resource scheduled for one type of service can be indicated to another type of UE under corresponding scheme, i.e.

· Resource scheduled for eMBB can be indicated to URLLC UE under UL power control scheme;

· Resource scheduled for URLLC can be indicated to eMBB UE under UL cancelation scheme.

· Option 2: Overlapping resource scheduled for both URLLC and eMBB can be indicated for both schemes.

Proposal 6: For UL inter-UE multiplexing between grant-based eMBB and grant-free URLLC, NR should support to cancel the upcoming but not-yet-started URLLC transmission on one configured grant resource and switch to the candidate configured grant resource which is not scheduled for eMBB. 
Proposal 7: UL cancelation indication can be defined to indicate the resource scheduled for eMBB or the overlapping resource to URLLC UE in case of UL inter-UE multiplexing between grant-free URLLC and grant-based eMBB. 

Proposal 8: NR should support a combination scheme of UL power control and UL cancelation in case of UL inter-UE multiplexing between grant-free URLLC and grant-based eMBB. 
Proposal 9: For collision of URLLC transmission and other eMBB UL signals/channels, 

· Support to cancel PUCCH with CSI, SRS; 

· Support to cancel ACK/NACK in PUCCH or PUSCH, 

· FFS: retransmition mechanism of ACK/NACK. 

· It is not necessary to consider the cancellation of PRACH transmission.

Proposal 10: Striving for a unified signaling framework for canceling all potential types of eMBB UL transmission. 
Proposal 11: NR should support the following schemes for UL inter-UE multiplexing: introduce 'group common UL cancelation indication', in which, 

· For UL inter-UE multiplexing between grant-based URLLC and grant based eMBB/other eMBB UL signals/channels,

 (a) resources assigned for one type of service can be indicated to another type of UE, or 

(b) overlapping resources can be indicated to both types of UE for canceling eMBB transmission or boosting URLLC transmission power. 

· For UL inter-UE multiplexing between grant-free URLLC and grant based eMBB, the overlapping resources or resources assigned for eMBB can be indicated to URLLC UE for power control/resource switching of its transmission.  

	R1-1906451
	Inter UE Tx prioritization and multiplexing
	OPPO

	Observation 1: UL preemption overhead is limited, even to 1 due to UL preemption is prompt signaling and indicated resource is very limited.

Observation 2: Grant free mechanism is low efficiency and efficiency improvement is necessary. 

Proposal 1: Stop with resume is not supported due to phase discontinuity issue.
Proposal 2: Both group common signaling and UE specific signaling can be supported.
Proposal 3: PUSCH and PUCCH can be preempted but PRACH and SRS can not be preempted.
Proposal 4: Multiplexing of grant free transmission and grant based transmission is one effective way to improve efficiency of grant free mechanism.
Proposal 5: Grant free plus SR can be considered due to it is good tradeoff between latency and system efficiency.
Proposal 6 Time and frequency resource information should be included in group common DCI.


	R1-1906520
	Discussion on UL inter UE Tx prioritization/multiplexing
	CMCC

	Proposal 1: UE specific DCI is used 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 shall 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.
Proposal 8: Indication of open-loop parameter sets based on scheduling DCI without using SRI is supported.



	R1-1906569
	On uplink inter-UE transmission prioritization and multiplexing
	MediaTek Inc.

	Proposal 1: Confirm working assumption. PDCCH is used for UL cancelation indication.

Proposal 2: Reuse one of the existing DCI formats for UL cancellation indication in Rel-16.

Proposal 3: Continuation or suspend-and-resume indication is not supported for uplink cancellation indication.

Proposal 4: UE-specific DCI format 0_0 and/or 0_1 is used to interrupt/cancel eMBB PUSCH and re-schedule the PUSCH on other resources.

Proposal 5: 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 6: Uplink cancelation indication cannot interrupt any PRACH transmission.

Proposal 7: SRS and PUCCH interruption shall not be discussed in Rel-16.

Proposal 8: Uplink cancelation indication can interrupt dynamic, periodic, and semi-persistent eMBB PUSCH if processing time requirements can be satisfied. 



	R1-1906585
	Discussion on UL cancellation indication
	Fujitsu

	Proposal 1:

· At least the group common DCI-based UL cancellation indication is supported in Rel-16.

· If the UE-specific DCI-based UL cancellation indication is supported as well, the standardization priority of the UE-specific DCI-based UL cancellation indication should be lower than that of the group-common DCI-based UL cancellation indication.

Proposal 2: 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.

· The DCI format of the UL cancellation indication needs to be further studied, e.g. reuse the DCI format of the DL pre-emption indication.

Proposal 3: The RRC signaling can be used to enable the UL cancellation indication monitoring.
Proposal 4: Support eMBB UEs to monitor symbol-level UL cancellation indication.

Proposal 5:

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

· If necessary, further study how to increase the transmission reliability of the UL cancellation indication, e.g.
· Higher aggregation level of DCI for the UL cancellation indication, and

· Reduce the payload size of the DCI for the UL cancellation indication compared with the payload size of DCI carrying the DL pre-emption indication.



	R1-1906745
	Enhanced inter-UE Tx prioritisation and multiplexing
	NEC

	Proposal 1: Support RRC signalling to inform multiplexing eMBB UEs of configured URLLC resources prior to URLLC transmission.

Proposal 2: Support UL Cancellation Indication to include a resource index and a configurable time duration.

Proposal 3: No significant increase to the overall eMBB UE PDCCH monitoring capability for UL Cancellation Indication.

Proposal 4: Support gNB to apply different power setting for the eMBB UE’s UL transmission at overlapping resources for URLLC.

	R1-1906668
	Discussion on UL inter UE Tx prioritization
	LG Electronics

	Proposal 1: For uplink inter-UE multiplexing in rel.16, at least group-common signaling can be used for cancelling pre-allocated UL transmission.

Proposal 2: 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 3: 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 4: For UL inter-UE multiplexing, it is necessary to investigate if additional UE-specific signaling is necessary.

Proposal 5: 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 6: 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 

Proposal 7: At least for URLLC UL transmission using configured grant, gNB may change power control parameter and/or TX power offset via group-common signaling for potential PUSCH transmission on configured grant resource. 



	R1-1906756
	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 RACH transmissions are not subject to cancellation / puncturing. 
Proposal 2-3: For 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 38.314, where the selection of Type-0 or Type-1 is higher-layer configured (e.g. by RRC signaling).

Proposal 2-4: The UE should be able to perform a scheduled re-transmission of the HARQ process starting before the end of the initially scheduled PUSCH if the GC-DCI indicated eMBB PUSCH suspend only. 

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

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.     

Observation 3-4: For the same additional signaling overhead of 1bit, the increased TPC range option provides more flexibility in the number of power boosting options compared to the different TPC parameter set alternatives. 
Proposal 3-1: Support an increased TPC range for URLLC UEs for PUSCH through 3bit dynamic TPC signaling. The 8 entries of 3-bit TPC table for accumulated TPC and absolute TPC are to be separately higher layer configurable from the value range of -20dB to 20dB with a 1dB step size.

	R1-1906810
	On enhancements to inter-UE multiplexing
	Intel Corporation

	Proposal 1 

· UL Cancellation indication (CI) is transmitted in a UE specific DCI

· Focus on cancelation of DG PUSCH over other UL channels.

· The UE specific DCI is an UL grant that can cancel a previously scheduled transmission or both cancel and reschedule a previously scheduled transmission

· Any additional monitoring of PDCCH for UL CI, if configured, is triggered by reception of an UL grant.

· FFS: Details of monitoring configurations for PDCCH carrying UL CI.

Proposal 2

· Increased TPC range may be configured to the UE without increasing DCI payload.


	R1-1906844
	UL Inter UE transmission prioritisation & multiplexing
	Sony

	Observation 1: UL CI using GC-DCI may cause a PUSCH transmission that is not affected by URLLC pre-emption to be wrongly dropped due to the granularity issue in indicating affected regions.

Observation 2: Unlike in downlink URLLC (PDSCH), it is far more efficient and reliable to transmit the URLLC PUSCH using as few PRBs as possible to boost the PSD (Power Spectral Density) than to spread the PUSCH over numerous PRBs. 

Observation 3: Unlike in downlink URLLC (PDSCH) which occupies a large frequency bandwidth, the uplink URLLC (PUSCH) is likely to occupy a narrower frequency bandwidth and is therefore unlikely to pre-empt multiple eMBB PUSCH.
We therefore propose the following:

Proposal 1: The UL CI is UE specific and can be used as an UL grant to reschedule the dropped PUSCH.

Proposal 2: Introduce a Transmission Updated Indicator for grant free resources that indicates the subset of the UL grant free resources that have been dynamically scheduled for another (eMBB PUSCH) transmission.

Proposal 3: The Transmission Updated Indicator can reuse the bitmap grid used for DL PI (DCI Format 2_1) where the reference region of the Transmission Updated Indicator is the area occupied by the grant free resources.

Proposal 4: Support the indication of separate open-loop power control parameter sets in the UL grant of the scheduling DCI.

	R1-1906884
	UL inter-UE multiplexing between eMBB and URLLC
	China Telecommunications

	Proposal 1: group-common DCI is considered for UL cancelation indication.

Proposal 2: PUSCH and SRS can be cancelled for eMBB UEs by UL cancelation indication.

Proposal 3: UE specific DCI can be used to re-schedule the UL transmission.

Proposal 4: The UE processing time for UL cancelation indication should be shorter than N2 defined in Rel-15 UE capability#2.
Proposal 5: Enhanced UL power control should be used in limited scenarios.


	R1-1906959
	UL inter-UE multiplexing/prioritization
	Samsung

	Proposal 1: Confirm the WA that cancellation information for UL transmissions is provided by PDCCH.

Proposal 2: Cancellation information is applicable to SRS and PUSCH transmissions. FFS for PUCCH, PRACH and (non-URLLC, e.g. Type-2) CG-PUSCH. 

Proposal 3: The DCI format for cancellation of UL transmissions is UE-common. 

Proposal 4: The cancellation indication 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 UE follows a DCI format scheduling a PUSCH transmits the PUSCH that includes symbols indicated as DL 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 that the UE is not indicated to cancel transmission only when the transmission is an SRS transmission. 

Proposal 9: 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 10: A UE-common DCI format indicates resources used for transmissions in a slot and a UE does not transmit CG-PUSCH in the indicated resources. 

In addition, the following are observed.

Observation 1: It is sufficient for the applicability of a transmission cancellation indication to be limited to SRS and PUSCH transmissions. 

Observation 2: Transmission power adjustments should be UE-specific, not resource specific.

Observation 3: A size of a UE-common DCI format providing TPC commands for respective CG-PUSCH resources scales linearly with the number of CG-PUSCH resources.



	R1-1907030
	On inter UE Tx prioritization/multiplexing enhancements for NR URLLC
	Panasonic

	Observation 1: In NR URLLC grant-based UL in Rel. 16, if PDCCH is used for UL cancellation indication, then it could be assumed that the gNB doesn’t schedule other PDCCHs in the slot and therefore, increased number of CCEs/BDs per slot would not be necessary for the purpose of UL cancellation only. 

Observation 2: In NR URLLC grant-based 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.

Proposal 1: For NR URLLC grant-based UL in Rel. 16, cancel and resume scheme should not be supported.

Proposal 2: In NR URLLC grant-based UL in Rel. 16, PDCCH is used for UL cancelation indication 

Proposal 3: In NR URLLC grant-based UL in Rel. 16, if it is agreed to use PDCCH for the UL cancellation indication, then group-common signalling for UL pre-emption indication should be supported, where the DCI size for carrying pre-emption indication can be same as the DCI format size for URLLC. 

Proposal 4: For NR URLC grant-based 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

Proposal 5: In case of grant-based PUSCH without SRI field, priority indication is used to differentiate open-loop parameter sets.

Proposal 6: In case of grant-free PUSCH, certain L1 identification mechanism is needed to implicitly signal URLLC UL power boosting.

Proposal 7: Linking grant-free resource with specific open-loop parameter or introducing new CS-RNTI for URLLC or URLLC identification by the flag is added to current DCI format should be considered.



	R1-1907041
	Enhanced inter UE Tx prioritization/multiplexing
	ETRI

	Observation 1: When eMBB traffic is not dense, the UE-specific PI is beneficial.
Proposal 1: Strive for the common and unified design for inter-/intra-UE UL multiplexing.
Observation 2: When eMBB traffic is dense, the broadcast PI is beneficial.
Proposal 2: If the UE receives a UL grant of the same TB which is scheduled by an earlier received grant, the UE follows the later UL grant and the previously scheduled PUSCH is dropped.
Proposal 3: Group-common DCI for UP PI should minimize monitoring burdens.
Proposal 4: UE-specific DCI is specified in addition to group-common DCI.
Proposal 5: When PI is received, overlapped PUSCH can be dropped.
Proposal 6: UCI is transmitted on PUCCH and only UL-SCH is dropped due to the PI.


	R1-1907108
	On Enhanced inter UE Tx prioritization/multiplexing for eURLLC
	InterDigital, Inc.

	Proposal 1: NR should support UL cancellation for eMBB PUCCH and PRACH transmissions

Proposal 2: NR should support Group Common DCI (GC-DCI) for UL Cancellation Indication  

Proposal 3: Time and frequency region for the UL cancellation should explicitly be indicated by the gNB 

· FFS: use the design of DL preemption indication as the baseline.

	R1-1907176
	Views on UL cancellation
	Mitsubishi Electric Co.

	Observation 1: Pre-empted resources in UL eMBB transmission should be located between frontloaded DMRS and additional DMRS, if additional DMRS is present to prevent dropping DMRS
Observation 2: Whether RS or PUCCH can be pre-empted in UL transmission should be discussed.
Proposal 1: Periodic and semi-persistent SRS can be cancelled while dynamically scheduled SRS cannot be cancelled by UL cancellation indication.
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Proposal 2: Whether PUCCH can be cancelled or not should depend on the contents of PUCCH
Proposal 3: PUCCH carrying ACK/NACK should not be cancelled by UL cancellation indication
Proposal 4: PUCCH carrying periodic CSI reports can be cancelled by UL cancellation indication


	R1-1907223
	UL cancelation scheme for enhanced inter UE Tx prioritization/multiplexing
	Sharp

	Observation 1: For GF UE configured with large periodicity, it is not necessary for the UE to monitor UL CI frequently.

Observation 2: For GF UE configured with short periodicity, the UE may not be expected to monitor UL CI.

Proposal 1: If down-selection between the group common DCI and UE-specific DCI for UL cancelation indication is necessary, the group common DCI is preferred.

Proposal 2: A similar solution as DL pre-emption indication (like DCI format 2_1)  should be introduced for UL multiplexing in Rel-16.

Proposal 3: 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 4: For UE configured with GF transmission, the configuration of UL CI monitoring should take into consideration the periodicity of the configured GF transmission.


	R1-1907285
	Uplink Inter-UE Tx Multiplexing and Prioritization
	Qualcomm Incorporated

	Proposal 1: Confirm the following working assumption made in RAN1#96bis:

· PDCCH is used for UL cancelation indication. 

Proposal 2: Group-common DCI is used for indicating the uplink cancellation indication. 

Proposal 3: 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 4: 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 5: 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 6: To speed up the UL cancellation indication PDCCH decoding, configuring one PDCCH candidate per monitoring occasion is enough. 

Proposal 7: The size of the DCI for UL cancellation indication signalling should be aligned to existing DCI formats, e.g., DCI format 2_1. 

Proposal 8:  Whether UL cancellation indication applies to the configured grant PUSCH transmission or not shall be decided in RAN1 after RAN 2 makes decisions on how to support uplink transmissions with different priorities on configured grant PUSCH.
Proposal 9:  FFS whether the UL cancellation indication should be applied to SRS and 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.

Proposal 13: NR Rel-16 supports stop with resuming for UEs that indicate such capability. 

· Only drop the pre-empted symbols on the target cell and all the intra-band CCs. The transmission can be continued after the last pre-empted symbol on all intra-band CCs. Transmissions on the inter-band CCs are not impacted.  
· The conditions and requirements for keeping the phase continuity in case some symbols are pre-empted are defined by RAN4.

	R1-1907387
	On UL cancellation scheme for NR URLLC
	WILUS Inc.

	· Proposal 1: Support a group-common PDCCH format for the UL cancelation indication. 

· 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 2: 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 3: Consider a UL cancelation indication that includes information resuming the cancelled UCI.

· FFS: detail indication designs

	R1-1907450
	Views on Enhanced inter UE Tx prioritization/multiplexing
	KT Corp.

	Proposal 1: confirm the working assumption from the last meeting

Proposal 2: Group-common DCI like DL pre-emption indication can be used for UL cancelation indication

Proposal 3: support resuming the UL transmission after the indicated pre-empted duration also.
Proposal 4: we should investigate how to deal with the PUSCH transmissions that contain UCI if the PUSCH is indicated to be cancelled by gNB.

	R1-1907244
	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.

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

· first decide on group-common vs. UE-specific UL cancellation, 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 (including rescheduling eMBB PUSCH) 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: 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.



	R1-1907339
	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  

	R1-1907449
	Considerations on UL inter-UE multiplexing for URLLC
	Sequans Communications

	Proposal 1: for the group common DCI option, it is proposed to use fixed AL for the DCI carrying the UL PI. 

Observation 1: cancelation indication requires a robust AL which may increase control signalling overhead and PDCCH blocking rate, and continuation indication requires to be transmitted in all monitoring periods which may increase control signalling overhead and UE power consumption. 

Observation 2: with the proposed Combined Indication of cancelation and continuation, 

1)
Compared with both types of indication, the PDCCH overhead can be dramatically reduced;

2)
Compared with the cancelation indication, the PDCCH blocking rate can be reduced;

3)
Compared with the continuation indication, the UE power consumption can be reduced. 

Proposal 2: for both the group common DCI option and the UE-specific DCI option, it is proposed to relax the reliability requirement by: 

A)
Adopting a joint indication of cancelation and continuation, i.e., UEs with good channel quality interpret it as cancelation indication and UEs with bad channel quality interpret it as continuation indication. 
B)
The channel quality is implicitly indicated with the AL used by the DCI scheduling the eMBB PUSCH.


15

_1234567891.unknown

_1234567892.unknown

_1234567890.vsd
文本�

Cancelled resource 2


Cancelled resource 4


UL CI
[0011]


�

Timing between the end symbol of UL CI and the start symbol of potential cancelled PUSCH


Potential cancelled PUSCH


Cancelled resource 1


Cancelled resource 3



