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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 Additional offline outcome

Proposed agreement
· 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
For increased TPC range

2 bits TPC: Intel, Ericsson, CATT

3 bits TPC: Samsung, Nokia, Huawei
3 Online agreements
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.   
4 Summary
4.1 Details of UL cancelation mechanism
4.1.1 Signalling methods for UL cancelation
· UL cancelation indication is transmitted based on 
· PDCCH (23): ETRI, vivo, Ericsson, ZTE, Panasonic, NEC, Intel, MTK, LG, CMCC, InterDigital, China Telecom, NTT DOCOMO, Apple, Qualcomm, Mitsubishi, Sequans, Nokia, KT, CATT, WILUS, III, Fujitsu
· Benefits:
· Reuse of existing PDCCH design and implementations
· Can support finer granularity for cancelation indication
· Easier to support cross-carrier cancelation indication
· Drawbacks:
· Potentially worse detection performance
· Potentially higher signaling overhead
· Sequence (3): OPPO, Sony, Mitsubishi (UE specific sequence)
· Benefits:
· Potentially better detection performance
· Potentially lower signaling overhead
· Potentially faster UE processing
· Drawbacks: 
· Requires new design and new implementation
· Not able to support finer granularity for cancelation indication
· Difficult to support cross-carrier cancelation indication
· Not able to support the indication between “stop without resume” and “stop with resume”
Working assumption: PDCCH is used for UL cancelation indication 
· The Working assumption can be revisit if the DCI for cancelation indication only carry very small number of information bits, e.g. 1 bit. 

· Group common vs. UE specific 
· Group common (16) : ETRI, vivo, Ericsson, ZTE, Panasonic, LG, InterDigital, China Telecom, NTT DOCOMO, Qualcomm, Mitsubishi, . Sequans (with dynamically assigned cancelation ID), Nokia, KT, WILUS, Fujitsu
· UE specific (9):  ETRI, Sony, Intel (re-scheduling DCI), MTK(re-scheduling DCI), CMCC (re-scheduling DCI), China Telecom  (re-scheduling DCI), NTT DOCOMO(re-scheduling DCI), Mitsubishi, CATT(re-scheduling DCI)
Proposal 1: 

· A group common DCI is supported for UL cancelation indication. 

· FFS a UE specific DCI for UL re-scheduling can be supported in addition.
	Company
	View

	CATT
	For group common DCI-based UL cancelation indication, the motivation is to reduce the high PDCCH overhead coming with the UE-specific DCI-based UL cancelation solution. However, it depends on the particular design for the group common DCI. For example, if UE-specific bit field is defined in a group common DCI, it is suspectable it really reduce the overall PDCCH overhead as multiple DCIs may be still needed at the same time depending on the UE group. More importantly, in order to finish the cancelled TB transmission, additional UE-specific rescheduling DCI is needed anyway as gNB has to send another UL grant after the UL cancellation. From this perspective, the total PDCCH overhead is not reduced at all. 

	DOCOMO
	Our preference is group common. Since for URLLC, usually large Freq. resource occupied by more than one eMBB UEs is needed. Hence using group common can reduce the overhead. It is also easier to ensure the PDCCH reliability.

UL re-scheduling needs to achieve URLLC requirements, but it is used for re-scheduling the eMBB data.

	Panasonic
	We support the proposal without the FFS as we don’t see the need to have more than one signalling method for UL cancellation indication.

The other possibility could be to agree that UL cancellation indication is transmitted based on PDCCH and down-select between group common and UE specific to allow some further discussion

	CMCC
	We prefer to use UE specific PDCCH (re-scheduling DCI) for UL cancelation indication. 
We think that in some cases, group common will have drawbacks. Firstly, if considering cell-specific, UE-specific and/or time-frequency-resource-specific fields, group common DCI’s overhead may not be reduced. Furthermore, if considering UEs in the group may located in different direction, group common PDCCH can not get the benefit of UE-specific beamforming. As a result of above two reasons, the reliability of UL cancelation indication based on group common PDCCH will be decreased.

Therefore, we think that UE specific DCI for UL re-scheduling should be supported at least, and it seems have less spec impact or implement impact than group common DCI.

	Samsung
	Overall, OK with the proposal. 

For properly making a decision, we would like to have some discussion/conclusion on the trade-offs of GC-DCI format based UL CI vs. sequence based UL CI.

We do not support UE-specific DCI format as it is worse than GC-DCI format in terms of increased eMBB UE PDCCH monitoring complexity and, typically, in terms of system overhead.

	LG
	Our preference is group-common DCI as summarized. Unlike TPC, UL CI could be even cell-common DCI as well as group-common DCI since cancelled time/frequency resource is more likely under control of network and may not be related to only one specific UE. Therefore, we do not think grouping UE may not be an issue. 

On the other hand, overall DCI overhead of group-common DCI would be higher than UE-specific DCI since rescheduling DCI would be needed for each UE in the end. To guarantee URLLC reliability, UL CI should have higher reliability as well, which implies that higher AL is likely to be needed, and thus  it would be not easy to send multiple UL grants to multiple eMBB UE during limited processing time budget. 

If UL CI is used only for cancel and another UL grant is transmitted for rescheduling separately to each eMBB UE, rescheduling DCI can be free from reliability requirement and timing issue. Considering limited PDCCH resource, it would not be beneficial to use UE-specific DCI for both cancelling and compensation purpose. 

	Sony
	The UL CI needs only a single bit to tell the UE to cancel the UL PI. This can be easily achieved with a WUS-like sequence and can be UE specific.  Using a PDCCH is a sledge hammer approach to the problem.  Hence, we agree with Samsung that we need a healthy discussion on the use of sequence vs PDCCH.

If PDCCH is used, it should be noted that unlike DL where the PDSCH occupies a large bandwidth for reliability purpose, in the UL, the opposite is true where it is better for the PUSCH to occupy a small bandwidth but use high PSD, which would not pre-empt multiple eMBBs.  Hence the benefit of using a GC-DCI is no longer there.   

	Sharp
	Group common DCI is preferred. The frequency resource pre-empted by URLLC may be belonged to multiple eMBB UEs. On the other hand, UE-specific DCI increases eMBB UE monitoring complexity.

A similar solution as DL PI can be used.

	Intel
	We are supportive of the rescheduling DCI option and don’t agree with the GC DCI option due to multiple reasons:

1. Similar view as CATT that overall benefit in terms of DCI payload is unclear and depends very much on design of GC DCI and signaling flexibility

2. Unlike the DL case, for UL, much reduced chances of “wideband” UL transmissions impacting many lower priority transmissions. Hence, the signaling OH benefit for the GC DCI option over rescheduling DCI would be much less than DL PI case. 

3. Signaling OH: In fact, given that a subsequent scheduling DCI for retransmission of the impacted PUSCHs would be necessary, the overall DCI overhead is almost definitely going to be higher for the GC PDCCH option compared to the rescheduling DCI option.

4. Impact on PDCCH monitoring: Similar approach can apply to both options: GC DCI or rescheduling DCI. For rescheduling DCI option, the formats are already monitored by the UE and in fact does not raise further considerations and efforts needed related to max # of DCI format sizes and potential alignment of DCI format sizes to keep to budget.
5. Minimum application time for cancelation: Similar for both cases. The main potential difference between the two options is in terms of PDCCH monitoring/# of candidates, etc. However, this difference in the potential PDCCH decoding delay in terms of the contribution to the overall application time is quite limited. So, we don’t expect any material difference in this regard between the GC DCI and rescheduling DCI options.

6. Spec impact: Significantly more spec efforts needed for the GC DCI option compared to the rescheduling DCI option. Considering the benefits we’ve seen from evaluations during the SI as well as the overall time budget for the WI, we should definitely aim for something that can be specified with limited spec efforts.

	ZTE
	We prefer to use group common DCI for UL CI. Usually URLLC UE occupies thin-high resource. It means, even if eMBB UE with a relatively long duration in time is punctured by a short URLLC transmission, gNB can still successfully decode eMBB transmission most possibly and no re-transmission is needed. So always using UE-specific rescheduling is not a good way in terms of PDCCH overhead and overall system efficiency. Also UE-specific re-scheduling cannot handle the cases of collision with other signals e.g. SRS. 

	Ericsson
	Agree with the proposal

Regarding the FFS, we believe that the legacy retransmission should be used here

	Nokia, NSB
	We agree with the proposal. 

On the issue of UE specific DCI, we would like to not here that this is for eMBB UE to monitor. As we need potentially more monitoring occasions for the cancelation, using GC-DCI will decrease the needed number of BDs & CCEs for monitoring of the UL PI signalling. 

	Interdigital
	We support the proposal. Using a GC PPDCCH reduces the need for the gNB to send multiple PDCCHs in the case that the pre-empted resources span resources for multiple eMBB UEs


4.1.2 Monitoring aspects for UL cancelation indication
· UE only monitors for the L1 indication subsequent to receiving an UL grant: vivo, Intel, Qualcomm, Fujitsu
· 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
· One PDCCH candidate per monitoring occasion (Qualcomm)
Proposal 2: 

· FFS: UE may only monitor the L1 indication subsequent to receiving an UL grant
· Can be decided after the conclusion on which UL channel/signals can potentially be cancelled.  

	Company
	View

	CATT
	We agree with the proposal in principle. Maybe it will be more clear if we have the following modification:
“UE may only monitor the L1 indication subsequent to receiving an eMBB UL grant”

	DOCOMO
	Above ‘may’ seems do not have the specification impact. Hence the reliability and latency of URLLC traffic cannot be ensured. So we suggest to change the proposal as “UE may only shall monitor the L1 indication subsequent to receiving an UL grant”


	Panasonic
	We support the proposal and FFS could be added: “FFS: Whether the UL grant can only be eMBB or can be either of URLLC or eMBB”

	CATT
	We agree with the proposal in principle.
But in case of UE specific DCI for UL re-scheduling is support, UE will monitor UL grant anyway. The difference is UE only regard  that the monitored re-scheduling UL grant subsequent to receiving an UL grant may contain UL cancellation indication.

	Samsung
	We do not support the proposal. At least UEs with SRS transmission (can be SPS SRS or A-SRS by DL DCI format, or even P-SRS) need to also monitor UL CI. Actually, it is tightly related on which uplink channels can be pre-empted by other channel. So, this point should be firstly studied before above UE behaviour. 

	LG
	We are generally fine with proposal. We can discuss further about detailed impact on specification and UE implementation.

	Sony
	We are fine with this proposal.  It should also be noted that the UE does NOT need to monitor the UL CI until N2 symbols before the actual PUSCH transmission, since there is no pre-emption between the end of the UL Grant (PDCCH) and the start of the PUSCH.

	Sharp
	In general, we are OK with this proposal. We can discuss further details e.g. on which condition UE is not expected to monitor CI.

	Intel
	We support the original proposal (we agree with Samsung that this relates to whether or not UL CI should apply to other channels like PUCCH or SRS, and our view is that it should not). However, it should not be further qualified in terms of “eMBB PUSCH” or “URLLC PUSCH”. This is an inter-UE multiplexing feature - there can always be a higher-priority channel for another UE.

	ZTE
	We are fine with current proposal. 

	Ericsson
	Agree with the proposal

	Nokia, NSB
	Agree with the proposal. This can be regarded as a power saving feature for the UL PI support (to prevent unnecessary UL PI monitoring)

	Interdigital
	We support the proposal.


4.1.3 UE behaviour upon receiving UL cancelation indication
· Stop without resume: OPPO, vivo, Panasonic, Intel, MTK, (re-scheduling DCI), Qualcomm (if phase continuity cannot be kept), Nokia
· Stop and with resume: ZTE (if the gap due to pre-emption is less than 6 symbols for 15KHz and 12 symbols for 30KHz), Panasonic, Qualcomm (if phase continuity can be kept and the condition defined in RAN4), Nokia
· Which UL channel/signal can be cancelled?

· Focus on the cancelation of DG PUSCH. (Intel)
· Not applied to PUCCH (Qualcomm)
· Part or whole PUSCH is cancelled depending on the pre-empted part 
· For PRACH/SRS, drop the entire transmission (LG)
· For PUCCH/PUSCH, if the DMRS/UCI is not to be punctured, only drop the overlapping symbols; If the DMRS/UCI is to be punctured, drop the entire PUSCH/PUCCH transmission. (LG, WILUS)
· Investigate how to deal with the PUSCH transmissions that contain UCI if the PUSCH is indicated to be cancelled by gNB. (KT)
Proposal 3: 

· Upon detecting an UL cancelation indication, at least stop without resume is supported

· FFS whether and how to support stop with resume, 
· send LS to RAN4 to ask whether it is feasible to [keep the phase continuity by the UE] for “stop with resume” and the condition under which it is feasible. (Klaus)
Proposal 3-1: 

· FFS: The UL transmissions that can potentially be cancelled by the UL cancelation indication include 

· 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. 
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	View

	CATT
	Agree with the proposal. 

	DOCOMO
	Our 1st preference is “Stop without resume”. Stop with resume can be considered further. 

	Panasonic
	Support the proposal

	CMCC
	We prefer “stop with resume”.

Even though phase continuity can not be kept by the UE,  resume could offer possibility of decoding PUSCH based on only resumed transmission.

Furthermore, in the case of resumed transmission has no benefit, gNB could pre-empt all the remaining PUSCH symbols to avoid UE resuming transmission.

	Samsung
	We support the proposal. 

gNB receiver complexity should also be considered as part of the FFS.

	LG
	We are Ok with the proposal in principle; we have to ask RAN4 for feasibility. In addition to this, we may need to consider criterions for cancelation depending on whether PUSCH to be cancelled contains UCI or not. If PUSCH contains UCI (especially URLLC HARQ-ACK), and if the PUSCH is cancelled by gNB, it would be undesirable and should be avoided. 

	Sony
	We prefer “stop without resume”.  This leads to very simple UL CI design.

	Sharp
	We agree with this proposal.

	Intel
	We support the proposal. 

On the FFS bullet, our preference is not to pursue it. Resumption would incur significant impact to UE implementation to maintain phase continuity (and potentially network implementation as pointed out by Samsung), but the benefits in typical cases would be marginal. 

	ZTE
	Share with CMCC. Phase continuity issue in case of non-continuous transmission has already supported in LTE sTTI discussion. We don’t identify any issue to support in NR. 

	Ericsson
	Agree with the proposal

	Nokia, NSB
	On proposal 3, we prefer ‘stop with resume. We are fine to check with RAN4 on what resume would be possible here (to keep phase coherence) without additional DM-RS insertion. 

On P 3-1: maybe some further discussion will be needed. But it seems so far most companies so far considered PUSCH cancelation. If also PUCCH is included, then e.g. Proposal 2 would not be applicable any longer (as you would need to monitor for cancellation indication also if not having a PUSCH grant). 

	Interdigital
	We agree with proposal 3. Scenarios in which the transmission should be resumed should be investigated e.g. is the scenario where there is a lot of  URLLC interruption that “stop without resume” results in the eMBB UE not being able to transmit realistic?


4.1.4 Reference resource region for the UL cancelation indication
· Time region 
· Implicitly determined/pre-defined:  vivo, LG (by UE processing time)
· Explicitly indicated by the network: vivo, Nokia (dynamically indicated by GC-DCI)
· Frequency region

· Implicitly determined/pre-defined: 

· Explicitly indicated by the network: vivo, LG, Nokia (dynamically indicated by GC-DCI)
Discuss further
	Company
	View

	CATT
	Our understanding is the reference resource region is mainly related to the group-common PDCCH based UL cancelation indication. We think we should first conclude which kind of PDCCH-based UL PI is supported, i.e. UE-specific DCI or GC DCI, and then we can revisit this issue accordingly.

	DOCOMO
	Time region and frequency region should be explicitly indicated by the network.

	Panasonic
	We agree with CATT to first agree up on the high-level agreement related to this issue and come back to this in the next meeting.

	CMCC
	If group common DCI is supported, time and frequency region should be indicated explicitly.  And the granularity should be small enough to grantee UL throughput of eMBB UE. 

If a UE specific DCI for UL re-scheduling is supported, both implicit or explicit indication could be considered.

	Samsung
	For GC-DCI format based UL CI, we support explicit indication as the gNB should not be restricted when to transmit the PDCCH.

For sequence based UL CI, it will probably have to be implicit.

	LG
	If UE consider reception timing only, it may not be suitable for UL CI since some time region may not be feasible to cancel transmission due to processing time. That is why we propose that UE considers additional thing not only UL CI reception timing in order to determine time region reference. Therefore, if some explicit information is taken into account for determining time reference so that can solve our issue, we are fine with explicit way.

	Sony
	For Dynamic Grant, this depends if we use Group Common or UE specific signalling. 

For configured grant, the reference region should be the same as the configured grant resource.

	Sharp
	A similar solution as DL PI can be used.

	Intel
	This depends on the cancelation signaling mechanism – for rescheduling DCI, this would not be necessary. 

	ZTE
	We need first clarify what the ‘reference resource region’ is? In our views, we need to first semi-statically configure/pre-define a ‘reference resource region’ like at mini-slot level, and then gNB indicates the overlapping resource blocks within the ‘reference resource region’ to URLLC UE. This could make the granularity more accurate by using the same number of UL CI bits.   

	Ericsson
	We prefer that both the time and frequency domain are explicitly indicated

	Nokia, NSB
	As noted in our contribution, we prefer that both the time and frequency domain are explicitly indicated

	Interdigital
	We support explicit indication of both the time and frequency domain resources.


4.2 Details of power control enhancements
· Indication of open-loop parameter sets based on scheduling DCI without using SRI: 
· Supported by: vivo, Panasonic (use traffic priority indication), Huawei, Samsung
· Indication of open-loop parameter sets based on GC-PDCCH: vivo, Samsung, LG, ZTE
· Increased TPC range:
· Supported by: vivo, Huawei, Nokia (with 3bits TPC)
2 bits TPC: Intel, Ericsson, CATT
3 bits TPC: Samsung, Nokia, HW
Proposal 4: 
· 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
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

	Panasonic
	Support this proposal

	Samsung
	Either increased TPC range or different values for the set of the OL PC parameters (P0_PUSCH and possibly alpha if not fixed to 1) will need to be indicated by the UL DCI format. 

If it is increased TPC range, the number of TPC bits needs to increase to 3.

Before any agreement, we prefer to first discuss why increasing TPC range is needed while following Rel-15 to indicate different values of (P0_PUSCH, ) becomes FFS.

	ZTE
	Our first preference is to support indication of open-loop parameter sets based on GC-PDCCH. So, I changed our position accordingly. Also we want to clarify that the indication could be explicit or implicit. For example, if the occupied eMBB resources are indicated to URLLC UE by UL CI, then URLLC UE can implicitly choose one of the open-loop parameter sets depending on whether there is an overlap with its own resources.

	Nokia, NSB
	We are fine with the proposal and suggest 3bit TPC (as Samsung above)

As also discussed in our contribution, we are a bit wondering using different alpha for the power boosting in case of collision (which is not clear to us) – as the power boost to would then become a factor of PL / position within a cell. 


4.3 Handling of multiplexing with CG PUSCHs
4.3.1 Scenarios related to CG PUSCHs
· Scenario 1: DG PUSCH for eMBB multiplexed with CG PUSCH for URLLC
· Supported by: Huawei, OPPO, vivo, ZTE, Panasonic, NEC, Sony, Samsung, LG, NTT DOCOMO, III
· Potential solutions
· Configured grant URLLC UE can be indicated by gNB to use a different configured grant resource not colliding with eMBB or when eMBB PUSCH is scheduled over the CG PUSCH resource for URLLC 
· ZTE, NTTDOCOMO, III, Samsung (first preference)
· Configured grant URLLC UE can be indicated by gNB to adjust power when eMBB PUSCH is scheduled over the CG PUSCH resource for URLLC(ZTE, Huawei, vivo (by group common DCI), Samsung (by group common DCI, second preference) 
· 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: vivo, LG
· Scenario 2: CG PUSCH for eMBB multiplexed with CG PUSCH for URLLC

· Supported by: OPPO, vivo, Panasonic
· Potential solutions

· Grant free plus SR (OPPO)
· Traffic specific / resource specific open loop PC parameters (Panasonic)

· Use group-common DCI indication for indicating power control parameters for CG transmission: vivo
· Scenario 3: CG PUSCH for eMBB multiplexed with DG PUSCH for URLLC

· Supported by:

· Potential solutions

Proposal 5: 

· For CG-PUSCH transmission, at least the inter-UE multiplexing between CG-PUSCH for URLLC and DG-PUSCH for eMBB should be supported
· FFS solutions
	Company
	View

	CATT
	We are fine with the proposal.

	DOCOMO
	We are OK to support this case with small specification efforts considering the limited TU.

	Panasonic
	Support this proposal

	CMCC
	Support this proposal

	Samsung
	Following same design principles as for UL CI vs. increased DG-PUSCH Tx power, interference among eMBB PUSCHs and URLLC CG-PUSCHs should be avoided when possible. Only when not possible should inter-UE multiplexing be supported. 

	LG
	We are OK with the proposals.
For Scenario 2, we think current rel.15 specification is sufficient. In Rel.15, UE can be configured with separated power control parameters for its configured grant. Since gNB does not know which UE will transmit, different power control parameter should be configured initially. 

For Scenario 1, we think unified solution can be specified for DG and CG. 

	Sony
	We support the proposal

	Intel
	The proposal is fine, but we are not clear what additionally needs to be done for this case (Scenario 1). 

It is true that the gNB may not know a priori if higher priority traffic may be transmitted in a CG PUSCH occasion. But if the gNB has configured a UE with high priority traffic for CG PUSCH, it should better avoid potential collisions with lower priority DG PUSCH. Further, in the worst case, if it has already scheduled DG PUSCH overlapping with such CG PUSCH occasion(s) and then anticipates high priority traffic to be transmitted on such CG PUSCH occasion(s), the UL CI mechanism (for DG-PUSCH and DG-PUSCH case) to cancel the lower priority DG PUSCH can be used. 

	ZTE
	Support this proposal. 

	Ericsson
	If scheduler configures URLLC CG, scheduler should avoid to schedule a DG PUSCH for eMBB

	Nokia, NSB
	In general we are a bit wondering, what would be actually the difference between scenario 1 & 2, as we focus on TPC enhancements for URLLC only (therefore, it the colliding eMBB PUSCH would be CG or dynamic grant should not really make any difference!?). So the question basically here boils down to if we want to do some enhancements for CG URLLC PUSCH or not. 

	Interdigital
	We support the proposal
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	R1-1903958
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	Huawei, HiSilicon

	Observation 1: For UL cancellation there are at least 6 options that should be down-selected {PDCCH group-common cancel, PDCCH group-common resume, PDCCH UE-specific cancel, PDCCH UE-specific resume, sequence cancel, sequence resume}. 

Proposal 1: RAN1 should down-select regarding the signaling of the UL cancellation (PDCCH or sequence based, group common or UE-specific), and whether or not the eMBB UE should resume its transmission after the UL cancelation mechanism.
Proposal 2: 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, alpha}. The applicable set is indicated in the scheduling DCI

· Enhanced TPC signaling, e.g.

· Increasing the number of bits of the TPC command

· Modification of TPC entries

Observation 2: Dynamic power control of the URLLC UE can secure the URLLC performance when its transmission is overlapping with eMBB transmission. At the same time, it reduced in the best eMBB throughput compared to semi-static URLLC power control and scheduling on orthogonal resources.
Proposal 3: 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 according to a predefined rules

· Explicit power control mechanism,

· Dynamic indication of power control parameters

· Enhanced TPC signaling
Proposal 4: 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. 



	R1-1904046
	Inter UE Tx prioritization and multiplexing
	OPPO

	Observation1: For small payload and reasonable false alarm, sequence based signaling provides better performance and about 3-5dB gain.
Observation 2: 24-bit CRC of DCI is overdesign for small payload and reasonable false alarm.
Observation 3: Sequence based signaling is easier and faster to detect and has limited specification and implementation impact. 
Observation 4: DCI still has specification and implementation impact, e.g increase PDCCH monitoring capability significantly.
Observation 5: Grant free mechanism is low efficiency and efficiency improvement is necessary.
Proposal 1: Enhancement to solve eMBB and URLLC collision should be supported to improve PUSCH decoding performance
Proposal 2: Before down-select of UL preemption and power control, UL PI signaling design should be studied completely
Proposal 3: Sequence based signaling should be supported to indicate UL preemption.
Proposal 4: Both group common specific and UE specific signaling could be considered. UL grant for re-scheduling can be reused as preemption indication, which can avoid additional signaling design and overhead.
Proposal 5: Both not-started and on-going transmissions are supported.
Proposal 6: Not resuming the transmission afterwards is preferred.
Proposal 7: Multiplexing of grant free transmission and grant based transmission is one effective way to improve efficiency of grant free mechanism.
Proposal 8: Grant free plus SR can be considered due to it is good tradeoff between latency and system efficiency

	R1-1904085
	UL inter UE Tx prioritization for URLLC
	vivo

	Observation 1:  Compact DCI with reduction of 10-16 bits payload size compared to Rel.15 fallback DCI has been demonstrated to meet the URLLC 10-5 reliability requirement in eURLLC SI.
Observation 2:  For PDCCH, configurable monitoring and blind detection are supported in NR such that the complexity for detecting PDCCH with UL cancellation indication can be controlled by gNB, i.e. configured with limited BD candidates.
Observation 3: If DCI for UL cancellation indication has very small payload (e.g. X-bits + padding bits <= 11bits), UE could improve the detection performance by taking sequence detection like method at receiver side.
Observation 4:  Sequence-based channel may only include very limited bits to indicate coarse granularity assuming similar overhead for PDCCH and sequence-based channel.

Observation 5:  In case of inter-UE multiplexing with configured grant transmissions, UL cancellation indication may not be applicable.

Proposal 1:  Further clarification on the performance gain of sequence-based channel is needed, taking into account the FAR, payload size and overhead.
Proposal 2: Support PDCCH for UL cancellation indication.
Proposal 3: Group common DCI is supported for UL cancellation indication.

Proposal 4: Followings principle 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. cancellation indication is provided for a group of UEs in the group common DCI.

· Alt. 2: Structure of DCI format 2_2 is used for UL cancellation indication, i.e. 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 in Rel-15 UE processing time Capability #2 is supported

· Ncancellation could be a new UE capability 
· FFS Ncancellation less than N2 in Rel-15 UE processing time Capability #2

Proposal 6: For UL cancellation for eMBB UE, it is necessary to take into account the impact of TA and ensure minimum UL cancelation time can be met.

Proposal 7: For group common DCI used for UL cancelation indication, gNB should ensure sufficient processing time for the UE with maximum TA in the group that monitor the UL cancellation indication.

Proposal 8: Upon receiving the UL cancellation indication, UE cancels a scheduled PUSCH (e.g. of lower priority) and does not resume the non-preempted transmission after the overlapping part, if cancellation timeline is met.

· When UL cancellation indication is received before a transmission and cancellation timeline can be met, UE cancels the entire PUSCH and does not resume the non-preempted transmission after the overlapping part.

· When UL cancellation indication is received during a transmission, UE may cancel the PUSCH in a slot from the symbol that the cancellation timeline is met and drop does not resume the non-preempted transmission within the slot.

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: For eMBB UEs configured with UL cancellation indication, UEs only monitor UL cancellation indication only when UL grant scheduling a PUSCH is detected.
Proposal 11: An enhanced PDCCH monitoring capability is needed to be defined for eMBB UE.
· At least an enhanced PDCCH monitoring capability in terms of number of CCEs should be defined.
Proposal 12: Supporting UL cancellation indication is an optional UE feature.
Proposal 13: Upon receiving UL cancellation indication, UE determines the starting position of cancelled time resources based on following options
· Option 1: an offset indicated by DCI relative to the timing of UL cancellation indication

· Option 2: an offset configured by RRC relative to the timing of UL cancellation indication
· Option 3: an offset implicitly determined based on minimum cancellation time relative to the timing of UL cancellation indication
Proposal 14: The ending position of cancelled time resources can be implicitly determined by UE, e.g. at the slot boundary.

Proposal 15: UL cancelation indication with finer frequency domain indication or UE-specific cancellation indication can be adopted.

Proposal 16: 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 17: 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 18:  Increased TPC range can be considered for enhanced power control.

	R1-1904126
	Inter-UE Prioritization and Multiplexing of  UL Transmissions
	Ericsson

	Observation 1: There will be situations when one scheme is more effective than the other and  the design should allow for a dynamic selection between the two schemes.
Proposal 1 Use PDCCH to indicate UL pre-emption
Proposal 2 In Rel-16, consider group-common signalling for UL pre-emption indication
Proposal 3 Study the appropriate monitoring periodicity of group-common signalling for indicating UL pre-emption
Proposal 4 In Rel-16, consider the following options as baseline candidates for the design of group common signaling for UL pre-emption:    
i. Option 1: UL pre-emption indication based on DCI format 2_0 (dynamic SFI)
ii. Option 2: UL pre-emption indication design similar to DCI format 2_1 (Group common DL pre-emption indication)
Proposal 5 Further study whether the UE simply stops or stops and resumes a UL transmission that is indicated to be pre-empted based on its capability



	R1-1904147
	UL inter-UE multiplexing between eMBB and URLLC
	ZTE

	Observation 1: Supporting UL inter-UE multiplexing is very important for both ‘case 1: grant-based URLLC + grant-based eMBB’ and ‘case 2: grant-free URLLC + grant-based eMBB’. A unified solution applicable to both cases is desirable. 

Observation 2: Using UE-specific signaling to avoid collision between eMBB and URLLC may raise PDCCH blocking problems.
Observation 3: A serious impact will be raised by a coarse granularity of frequency cancelation indication.

Observation 4: For UL power control scheme, UL cancelation indication should also be introduced for indicating scheduled eMBB resource to URLLC UE. 

Observation 5: 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 6: For UL power control scheme, UL cancelation indication should be introduced for indicating scheduled eMBB resource to URLLC UE. 

Observation 7: 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 8: 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 be supported under the condition that the gap preempted by URLLC transmission is no larger than 6 symbols at 15kHz SCS or 12 symbols at 30kHz SCS. 
Proposal 3: For UL inter-UEs multiplexing between grant-based URLLC and grant-based eMBB, monitoring occasions of UL cancelation indication for eMBB UEs are aligned with monitoring occasions for URLLC PDCCH; 

Proposal 4: Comparing to DL PI, a finer frequency domain indication granularity should be supported in UL cancelation indication. 

Proposal 5: NR should support both UL cancelation scheme and UL power control scheme for providing some flexibility on scheme selection for gNB. 

Proposal 6: UL cancelation indication should be introduced for indicating overlapping resource scheduled for both URLLC UE and eMBB UE. The gNB can control which scheme currently applied by transmitting the UL cancelation indication in corresponding PDCCH monitoring occasions. 

· If URLLC UE receives the UL cancelation indication, boosting its transmission power can be done when the overlapping resource is scheduled for it; 

· If eMBB UE receives the UL cancelation indication, cancelation of its transmission on overlapping resource will be implemented. 

Proposal 7: For UL inter-UE multiplexing between grant-based eMBB and grant-free URLLC, the upcoming but not-yet-started URLLC transmission on one configured grant resource can be canceled and resumed on the candidate configured grant resource which is not scheduled for 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: A configured grant resource specific UL cancelation indication can be defined in case of UL inter-UE multiplexing between grant-free URLLC and grant-based eMBB. 

Proposal 10: For UL power control with enhanced TPC, the DCI format of UL cancelation indication can be defined to include both TPC commands field and UL cancelation indication field. 

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, overlapping resource scheduled for both eMBB UE and URLLC UE can be indicated for canceling eMBB transmission or boosting URLLC transmission power. 
· For UL inter-UE multiplexing between grant-free URLLC and grant-based eMBB, scheduled eMBB resource occupation on each configured grant resource can be indicated to URLLC UE for power control/resource switching of its transmission. 



	R1-1904189
	On inter UE Tx prioritization/multiplexing enhancements for NR URLLC
	Panasonic

	Observation 1: Clarification related to the cancellation mechanism of cancel and resume should be clarified if only the remaining transmission is continued or the entire transmission from the beginning of cancellation is shifted and transmitted 

Observation 2: Cancel and stop technique provides a simple solution and might be useful to to support where inefficient usage of resource is not a problem such that very few or no symbols remaining in a slot after the URLLC UL transmission. 

Observation 3: Cancel and continue technique provides a resource efficient solution as the remaining resources within a slot can be used for eMBB UL transmission, but degradation of channel estimation in the continued eMBB UL transmission might be an issue

Observation 4: Pause and resume provides an optimal solution from the point of view eMBB UL transmission as complete traffic is transmitted, but it could have both the issues of degraded channel estimation and possibly phase discontinuity.
Observation 5: 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 6: 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: In NR URLLC grant-based UL in Rel. 16, the specification support both cancel & stop and cancel & continue techniques for eMBB UL cancellation/pre-emption. The UE feature/capability should distinguish them.
Proposal 2: In NR URLLC grant-based UL in Rel. 16, sequence based UL cancellation indication should not be supported due to possibly significant specification effort.
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: In NR URLLC grant-based UL in Rel. 16, if it is agreed to support both the cancellation mechanisms, then to dynamically configure either one of the option as part of the pre-emption indication could be considered.
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.

Proposal 8: For LTE-NR dual connectivity, the priority rule between NR URLLC and LTE should be revisited.


	R1-1904224
	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 cancel eMBB transmissions for a configurable time duration.
Proposal 3: No significant increase to the overall eMBB UE PDCCH monitoring capability for UL Pre-emption Indication.
Proposal 4: Support gNB to apply separate power setting for the eMBB UE’s UL transmission at overlapping resources for URLLC.


	R1-1904238
	Inter-UE Uplink Tx Prioritisation & Multiplexing
	Sony

	Observation 1: The faster the UL PI processing time relative to PUSCH preparation time N2, the longer the UL PI monitoring is allowed to be for the eMBB UE and this would reduce the complexity required for UL PI monitoring.

Observation 2: A sequence-based UL PI can be detected in a fraction of a symbol, which is much faster than blind decoding of a PDCCH-based UL PI.
Observation 3: A sequence-based UL PI is far more reliable than a PDCCH based UL PI.
Observation 4: A sequence based UL PI will not increase the PDCCH blind decoding rate of the eMBB UE.

Observation 5: Pre-emption indicator targeting a group of UEs (e.g. carried by a GC-DCI) can lead to “ghost pre-emption” where a victim eMBB UE is wrongly indicated to have been pre-empted leading to unnecessary retransmission.
Observation 6: 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 PRB. 

Observation 7: Unlike in downlink URLLC (PDSCH) which occupies a large frequency bandwidth, the uplink URRLC (PUSCH) is likely to occupy a narrower frequency bandwidth and is therefore unlikely to pre-empt multiple eMBB PUSCH.

Proposal 1: The UL PI is transmitted using a sequence.

Proposal 2: The UL PI is UE specific.

Proposal 3: For an eMBB UE monitoring UL PI, a presence of the UL PI sequence means the corresponding eMBB PUSCH is pre-empted and an absence of the UL PI sequence means there is no pre-emption.

Proposal 4: When the eMBB UE PUSCH is indicated as being pre-empted the UE drops the PUSCH transmission or a pre-defined time section of the PUSCH transmission.

Proposal 5: Introduce a 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.

Proposal 6: 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.



	R1-1904309
	Enhanced inter-UE multiplexing
	Intel Corporation

	Proposal 1 
· UL Cancellation indication is transmitted in a PDCCH.
· Focus on cancelation of DG PUSCH over other UL channels.
· UE drops all of remaining transmission of the impacted PUSCH.

· A rescheduling DCI as example of UE-specific DCI format is used to convey UL CI.

· 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.


	R1-1904444
	Uplink inter UE multiplexing/prioritization for enhanced URLLC
	Samsung

	Observation 1: URLLC/eMBB performance loss can be relaxed by gNB scheduling without using uplink preemption indication for eMBB UE.
Proposal 1: UL cancellation scheme for impacting eMBB UE should be deprioritized 

Proposal 2: Prioritize on specifying UE specific UL power control enhancements, for Rel-16 URLLC UEs.

Proposal 3: Support a UE-group common DCI format transmitted with slot-based periodicity and indicating to URLLC UEs resources experiencing UL interference.

Proposal 4: Support increased power for GF-PUSCH transmissions from URLLC UEs in resources indicated to URLLC UEs as experiencing UL interference.



	R1-1904507
	On uplink inter-UE transmission prioritization and multiplexing
	MediaTek Inc.

	Observation 1: UL dynamic multiplexing methods are not useful with periodic URLLC traffic.

Observation 2: UL dynamic multiplexing is not needed to satisfy 2ms URLLC latency requirement for all SCS configurations.

Observation 3: UL dynamic multiplexing is not needed to satisfy 1ms URLLC latency requirement for all 30 KHz and 60 KHz SCS configurations. 

Observation 4: Re-scheduling eMBB PUSCH based on Rel-15 processing times can improve latency performance below 1ms for most SCS scenarios. 

Observation 5: Group-common transmission interruption indication causes high control overhead.
Observation 6: UE-specific DCI format 0_0 and format 0_1 can interrupt & re-schedule eMBB PUSCH, therefore control overhead can be reduced in comparison to group-common DCI-based cancelation.
We have the following proposals:

Proposal 1: No new PHY channel or DCI format is introduced for uplink cancellation indication.

Proposal 2: Continuation or suspend-and-resume indication is not supported for uplink cancellation indication.

Proposal 3: 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 4: Some of the existing fields in DCI format 0_0 and/or 0_1 are used as validation bits to indicate the preempted resources by URLLC PUSCH, and new re-scheduled resources for eMBB PUSCH.

Proposal 5: Dynamic P0 or alpha adjustments are not supported for URLLC transmission power boost.
Proposal 6: Enhancements to TPC can be considered by range extension.



	R1-1904631
	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 UL inter-UE multiplexing, it is necessary to investigate if additional UE-specific signaling is necessary.

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

· For PRACH/SRS

· Drop entire transmission

· For PUCCH/PUSCH

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

Proposal 4: 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 5: For UL cancelation indication and power control scheme, it is necessary to investigate common signaling design for reducing signaling overhead and power-limited URLLC UE 

Proposal 6: 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. 



	R1-1904671
	Enhanced inter UE Tx prioritization/multiplexing
	ETRI

	Proposal 1: Strive for the common and unified design for inter-/intra-UE UL multiplexing.

Observation 1: When eMBB traffic is not dense, the UE-specific 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.
Observation 2: When eMBB traffic is dense, the broadcast PI is beneficial.

Proposal 3: Group-common DCI for UP PI should minimize monitoring burdens.
Proposal 4: Both UE-specific DCI and group-common DCI are specified as UL cancelation mechanisms.
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.



	R1-1904733
	Discussion on UL inter UE Tx prioritization/multiplexing
	CMCC

	Proposal 1: It is supported that UE specific PDCCH is used as UL cancelation indication and the UE resumes the remaining transmissions afterwards. 

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 DCI with cancellation indication, 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 UL grant for retransmission.



	R1-1904886
	On enhanced inter UE Tx prioritization/multiplexing 
	InterDigital, Inc.

	Proposal 1: NR should support dynamic UL cancellation indication to the eMBB UEs.
Proposal 2: NR should support using the GC-PDCCH for UL cancellation indication with the Rel 15 DL preemption indication design as a baseline.

Proposal 3: NR should study the option of increasing PDCCH monitoring while keeping the monitoring complexity low e.g. use a mini-slot monitoring periodicity in configured preemptive resources. 

Proposal 4: NR should specify UL PI for both TDD and FDD transmission. 

Proposal 5: NR should support PDCCH for dynamic signaling of the power boosting parameters for URLLC UE. The power boosting parameters can be signaled in 

· DCI format 0_0 or DCI format 0_1 that schedules the PUSCH transmission occasion or

· Jointly coded with other TPC commands in a DCI format 2_2 with CRC scrambled by a TPC-PUSCH-RNTI



	R1-1904909
	UL inter-UE multiplexing between eMBB and URLLC
	China Telecommunications

	Proposal 1: PDCCH should be considered for UL cancelation indication.

Proposal 2: group-common DCI is considered for UL cancelation indication.

Proposal 3: UE specific DCI can be used to resume or 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.


	R1-1904932
	Enhanced inter UE Tx prioritization/multiplexing for URLLC
	Motorola Mobility, Lenovo

	Proposal 1: 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 2: 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.


	R1-1904961
	UL inter-UE transmission prioritization/multiplexing
	NTT DOCOMO, INC.

	Proposal 1:
· Support UL cancellation mechanism for inter-UE prioritization/multiplexing.
· Group common DCI or UE specific DCI can cancel/re-schedule UL transmission scheduled by another dynamic/configured grant.
Proposal 2:

· Support following UE behavior as the baseline:
· Upon detecting an UL cancelation indication, UE cancels the corresponding UL transmission without resuming the UL transmission.

Proposal 3:

· 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.



	R1-1904979
	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  



	R1-1905023
	Uplink Inter-UE Tx Multiplexing and Prioritization
	Qualcomm Incorporated

	Observation 1: As compared to sequence-based ULPI, PDCCH based ULPI is more desirable since it: (1) does not require introducing a new channel, (2) provides a larger pre-emption accuracy by conveying a larger payload, (3) leads to a rate-matching behaviour as that of the NR Rel. 15, and (4) gives a way for enabling cross-carrier pre-emption indication. 

Proposal 1: The sequence-based ULPI is not supported in Rel. 16 NR eURLLC.

Proposal 2: A Group-common PDCCH is used for indicating the uplink preemption indication. 

Proposal 3: The minimum processing timeline for ULPI is equal to the PUSCH preparation timeline under capability 2. 

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

Observation 2: ULPI PDCCH reliability can be achieved with a relatively small AL.
Proposal 5: The number of monitoring occasions per slot for ULPI is configurable. Further, the monitoring capability for ULPI is independent of the monitoring capability for detecting other UE-specific or common DCIs.  

Proposal 6: The ULPI does not apply to PUCCH resources.   

Proposal 7: A UE configured for monitoring ULPI does not need to attempt ULPI PDCCH decoding in monitoring occasions impacting the uplink symbols for which the UE has not received an uplink DCI. 

Proposal 8: The ULPI received on one serving cell can be applied to the same or a different serving cell. 

Proposal 9: For supporting ULPI, the following two UE behaviours should be considered:

· If a UE cannot keep the phase continuity on the two sides of the pre-empted symbols, it 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.

· If a UE can keep the phase continuity on the two sides of the pre-empted symbols, it should 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. 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.


	R1-1905054
	Views on UL cancellation schemes
	Mitsubishi Electric Corp

	Proposal 1 : Adopt both PDCCH and sequence based UL cancellation indication
Proposal 2 : Adopt both group-common and UE specific PDCCH based UL cancellation indication
Proposal 3 : Adopt UE specific sequence based UL cancellation indication
Proposal 4: Symbol-level pre-emption should be studied
Observation 1: Repetitions of PUSCH in URLLC over multiple slots should be discussed.
Observation 2: Different pre-emption procedures should be considered for different length of slot/non-slot
Observation 3: 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 4: Whether RS or PUCCH can be pre-empted in UL transmission should be discussed.

	R1-1905122
	Considerations on UL inter-UE multiplexing for URLLC
	Sequans Communications

	Proposal 1: it is proposed for the power control option to support joint control of power and repetition, which are also jointly encoded.
Proposal 2: it can be considered for the UL PI 

A)
To be monitored by eMBB UEs with a cancelation ID assigned in the UL Grant message; 

B)
To be in the format of bitmap based on the assigned cancelation IDs.
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. 
Proposal 3: it is proposed to use fixed AL for the DCI carrying the UL PI. 

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 4: it is proposed to support UL cancelation scheme in the case of multiplexing of eMBB and URLLC UEs in UL and following options can be considered: 

A)
A group common DCI can be considered for the UL PI

B)
An eMBB UE is addressed by a cancelation ID which is dynamically assigned by the UL Grant message

C)
A combined indication of cancelation and continuation can be used for the UL PI, UEs with good channel quality interpret it as cancelation indication and UEs with bad channel quality interpret it as continuation indication. 
D)
The channel quality is implicitly indicated with the AL used by the DCI scheduling the eMBB PUSCH.

	R1-1905146
	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:

· Proposal 2-1: In addition to indicating the PUSCH suspend, the uplink preemption indication message can also indicate the duration of the suspend / start of resume operation. This corresponds to signaling the puncturing of part of the ongoing PUSCH transmission. 
· Observation 2-1: Sequence based indication of dynamic uplink preemption requires higher specification effort, has limited flexibility for the network to indicate the exact timing of suspend and does not easily support resume indication. 
· Proposal 2-2: 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 N2+X symbols after the GC-DCI reception and X is dynamically indicated in the GC-DCI. Number of bits to indicate X in GC-DCI is FFS.

· 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 is FFS.

· Groups of PRBs to be punctured are dynamically indicated in the GC-DCI. Number of bits to indicate groups of PRBs and the related PRB grouping are FFS.
· Proposal 2-3: 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, 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.  

· 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, keeping the 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, 3bit 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 through 3bit dynamic TPC signaling, by defining additional entries on top of the current TPC values. 

· For accumulated TPC operation, support in additional the entries ±x, ±y. x & y are FFS. 

· For absolute TPC operation, support 4 additional entries larger than +4dB. Detailed values are FFS. 



	R1-1905214
	Considerations on Enhanced inter UE Tx prioritization/multiplexing
	KT Corp.

	Proposal 1: group-common PDCCH like DL pre-emption indication can be used for UL pre-emption indication

Proposal 2: how to signal the UL pre-emption indication and how to define the UE behaviour should be carefully invested together considering efficient way for UL pre-emption and indication signalling.

Proposal 3: we should investigate how to deal with the PUSCH transmissions that contain UCI if the PUSCH is indicated to be cancelled by gNB.



	R1-1905363
	Discussion on inter-UE UL multiplexing
	CATT

	Observation: UL interruption signaling mechanism is mainly applicable to the scenario wherein UL grants are available for both non-URLLC PUSCH and URLLC PUSCH. For the multiplexing between grant-free URLLC PUSCH and grant-based non-URLLC PUSCH, the enhanced power control solution is more worthy of consideration. 
Observation: a non-URLLC UE configured to monitor for UL INT indication must be able to process the UL INT channel (or signal) at least as fast as the PUSCH preparation time for the URLLC UE.

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

Observation: Additional 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: The sequence-based indication may be not sufficient for UL interruption considering the limited capacity, sensitivity to interference, higher false alarm ratio, etc. . 

Observation: UL interruption indication should be transmitted with high reliability to avoid interference from an ongoing non-URLLC PUSCH because of miss detection. 

Observation: Enhanced power control with configuring open-loop parameters could be considered and the impact on system performance should be further evaluated.
In addition we propose that 

Proposal: UL interruption can be achieved by re-scheduling the non-URLLC PUSCH transmission.

Proposal: For further study of DCI-based UL interruption indication, consider methods to reduce PDCCH overhead through efficient scheduling of DL assignments/UL grants and UL interruption indication.



	R1-1905433
	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 preempted as much as possible since it is required to reschedule and retransmit all of pre-empted PDSCHs. 
· Proposal 2: When a PUSCH is pre-empted, then the following UE behaviours can be considered:

· If at least one resource element mapping to either of UCI and DMRS in PUSCH is pre-empted, then drop PUSCH on the scheduled resource.
· If all of resource elements mapping to either of UCI and DMRS in PUSCH are not pre-empted, 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 pre-emption indication that includes rescheduling information for the pre-empted UCI.
· FFS: how to transmit the rescheduling information for the pre-empted UCI



	R1-1905483
	UL Inter UE Tx multiplexing
	III

	Observation 1. For reducing complexity of spec, intra-UE UL multiplexing and inter-UL multiplexing design scheme should not conflict with each other.
Observation2.  Sending URLLC UE’s SR with a cancelation notification to gNB can be further discussed
Observation3. The UL cancelation indication can be carried by PDCCH.
Observation4: Monitoring period should be short enough for cancelling UL transmission of eMBB UE using shared resource. Mini-slot level is preferred in small SCS.
Proposal 1: A mechanism to adjust monitoring period is necessary for reducing the overhead of receiving UL cancelation signal at the eMBB UEs,.
Proposal 2: UL cancelation signal scheme should meet the requirement of high reliability.
Proposal 3: The grant-free UE could receive information of grant-based UEs’ occupied resource. This will prevent the potential collision between grant-free UE and grant-based UEs using sharing resource.

	R1-1905488
	Discussion on UL preemption indication
	Fujitsu

	Observation 1. The time 
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 of the eMBB UE processing the UL PI and preparing for the PUSCH cancellation should be smaller than or equal to the time 
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 of the URLLC UE processing UL grant and preparing for the PUSCH transmission, i.e., 
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Observation 2. 

· eMBB UEs don’t need to always monitor UL PI;

· eMBB UEs only need to monitor UL PI when there is a dynamically/configured granted UL transmission.
Proposal 1. Support non-slot level monitoring of the UL preemption indication for eMBB UEs.

Proposal 2. The time period for monitoring UL PI should be clarified/defined. Further study is necessary.
Proposal 3. Support group-common UL PI to reduce the signaling overhead.
Proposal 4. Higher aggregation level and coarser granularity can be considered to enhance the reliability of the UL PI.


1

_1616514345.unknown

_1616514346.unknown

_1615932494.unknown

_1615932495.unknown

_1615932496.unknown

_1615932493.unknown

