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1. Introduction
[bookmark: _Toc529013720]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.  
Offline proposals
[bookmark: _GoBack]Offline agreement
Support the following for UL CI
· Each UL cancelation indicator per serving cell has a RRC configurable field size of  X bits 
· FFS the possible values (e.g. X can be N (N>0) times of 7 or 14)
· The time domain granularity for the reference time region is configured by RRC
· FFS the possible values  (e.g. the time region can be divided into [1],[2],[4],[7],[14],…portions)
· FFS valid configurations according to the duration of the time reference region
· The frequency domain granularity is determined based on the configured time domain granularity and the configured bit field size of each indicator
· The time and frequency resource for cancellation is jointly indicated by a 2D-bitmap (i.e. similar as DL PI) over the time and frequency partitions within the reference region
· FFS dynamic 2D-bitmap
Summary
Details of group common based UL cancelation
Monitoring aspects for UL cancelation indication
Monitoring behaviours (RRC impact)
· A new RNTI (e.g. CI-RNTI) is introduced for UL CI monitoring
· Supported by: vivo
· Regarding potential restrictions of candidate UL CI monitoring periodicities, the following periodicities are proposed
· 2 symbol periodicity: proposed by vivo, Nokia
· 4 symbol periodicity: proposed by vivo
· 7 symbol periodicity: proposed by vivo
· 1 slot periodicity: proposed by vivo, Ericsson
· 2 slot periodicity: proposed by vivo, Ericsson
· 4 slot periodicity: proposed by Ericsson
· Others?
· The aggregation level(s) and PDCCH candidate(s) for UL CI monitoring is configured by RRC, with potential restrictions
· Supported by: vivo, Ericsson (no special restrictions), QC (configure only one PDCCH candidate per monitoring occasion), DOCOMO (up to two PDCCH candidates, only support aggregation 8 and 16)
· The DCI payload size for UL CI monitoring 
· Configured by RRC, e.g. a multiple of 14 bits similar as DL PI
· Supported by: vivo, ETRI (allow size matching with DL PI?), QC (aligned with DCI 2_1), MotM, LGE
· Aligned with fallback DCI
· Supported by: CATT

Online Agreement
· Regarding UL CI monitoring, support the following:
· A new RNTI (e.g. CI-RNTI) is used for UL CI
· FFS: Monitoring periodicity larger than [5] slot is not supported for UL CI
· The aggregation level(s) and the number of PDCCH candidates configured by RRC 
· FFS possible restrictions, e.g., the ones associated with SFI
· The DCI payload size for UL CI  is configured by RRC
· FFS possible values


Conditions for eMBB UE UL CI monitoring:
· For UL transmission with associated PDCCH, 
· Option 1: UE starts UL CI monitoring after the PDCCH is decoded
· Supported by: vivo (2nd preference, if PDCCH processing time can be explicitly defined), Nokia (to define a maximum delay between UL grant and the start of UL CI monitoring), Sharp
· Option 2: UE monitors UL CI at least at the latest monitoring occasion ending no later than X symbols before the start of the UL transmission, and X is related to UL CI processing time.
· Supported by: vivo (1st preference), CATT, Panasonic, Intel (monitoring starts from an configured offset relative to the start of UL transmission and ends at X symbols before the start of the UL transmission), Sony, LG, DOCOMO, KT, MotM, Sequans
· For UL transmission without associated PDCCH, UE monitors UL CI at least at the latest monitoring occasion that ends no later than X symbols before the start of the UL transmission, and X is related to UL CI processing time. 
· Supported by: vivo, Intel(monitoring starts from an configured offset relative to the start of UL transmission and ends at X symbols before the start of the UL transmission), Nokia (FFS to start earlier), Sharp, MotM
· To define a ending symbol for UL CI monitoring, e.g. X symbols before the end of relevant UL transmission, and X is related to UL CI processing time
· Supported by: CATT, LG, Nokia
· A cancellation indication can be applicable only to a transmission scheduled in a resource that overlaps with a semi-statically configured set of resources
· Supported by: InterDigital, ZTE
· No need to specify the monitoring conditions, up to UE implementation as long as the UL cancelation can be done based on the indication
· Supported by: Samsung, Sequans, LGE




Possible proposal 2: (CB)
· For UL transmissions with and without associated PDCCH, UE starts monitoring UL CI at least at the latest monitoring occasion ending no later than X symbols before the start of the UL transmission, and X is related to UL CI processing time
· UE may stop monitoring UL CI from X symbols before the end of  relevant UL transmission, and X is related to UL CI processing time


Enhancement of UE capability PDCCH monitoring (Potential RRC impact)
· Number of non-overlapping CCEs should be increased
· Supported by:  Huawei (not beyond the limit defined for Rel-16 URLLC UEs), Samsung (consider a UE capability), OPPO, Nokia (additional {56,56,32,32} non-overlapping CCEs per slot for ={0,1,2,3})
· Number of blind decodes should be increased
· Supported by: Samsung (consider a UE capability), Nokia (additional {7,7,4,4} BDs per slot for ={0,1,2,3})
· Not supported by: Huawei (no BD increase at least for eMBB only UEs, FFS for UEs supporting both eMBB and URLLC)

Possible proposal 3 (CB): 
· No PDCCH monitoring capability enhancement is introduced specifically for UL CI monitoring purpose
· Note: UL CI capable UEs may indicate the support of increased PDCCH monitoring capability if introduced by AI 7.2.6.1

	Company
	View

	Intel
	· On Possible Proposal 1:
· While we are fine with having the ALs and # of candidates for UL CI monitoring configured by RRC, the restrictions on a single AL and up to two candidates is severely restrictive for purpose of UL CI. For reliability requirements, the NW would likely have to resort to use of higher/est(?) AL for UL CI DCI, and the impact from blocking can be serious.  
· On Possible Proposal 2:
· The first bullet effectively means that only a single MO will be available for the NW to send the UL CI. This can again be quite restrictive in terms of realizing the usefulness of the feature. Especially, in light of the constraints in Possible Proposal 1, this means the NW may have only very limited (two candidates at best, and likely at high ALs) to send the UL CI in time. 
· To address the above, it is proposed that the NW can configure a time-offset (Y symbols/slots) from the start from the corresponding UL transmission. The UE is expected to monitor for UL CI in MOs that fall within the window defined by the time-offset (Y symbols) and X symbols from start of UL transmission.
· This provides the network with greater flexibility in UL CI transmission and reduces the chances of blocking, and consequently, better-suited towards meeting URLLC requirements.
· On Possible Proposal 3:
· Certainly, a UE can indicate support of any optional UE capability, subject to pre-requisites, etc. In that sense, the main bullet is obvious to us in terms of spec-work. Any further considerations can be left up to UE capability discussions. Thus, we suggest the following modification:
· No enhancements to PDCCH monitoring requirements are pursued in Rel-16 specifically for UL CI monitoring

	Sony
	We support Proposal 2, i.e. we also support the case where the UE stops monitoring UL CI at X ms before the end of the UL transmission.

Proposal 3 does not seems relevant to this agenda, especially since the sub-bullet already indicated that the capability reporting is not tied to UL CI.

	CATT
	1) For proposal 1, we have concern on the last sub-bullet, i.e. the DCI payload size for UL CI (e.g. DCI format 2_x) is configured by RRC (i.e. same as Rel-15 SFI, DL PI). We have two comments on this issue:
· As UL CI is applied to cancel the interfering UL transmission for URLLC, the reliability should be sufficiently high. The payload size of DCI has significant impacts on the reliability which has been extensively discussed under AI 7.2.6.1. However, the maximum size of DCI format 2-0 and 2-1 is 128 bits and 126 bits respectively.  From this perspective, we do think the DCI payload size for UL CI should be only aligned to fallback DCI rather than DCI format 2-0 or 2-1.
· As agreed in the last meeting, the UE DCI size budget is not increased by UL CI monitoring. Follow this restriction, we think the DCI payload size for UL CI has to be aligned with the current DCI format.  We don’t think a configurable payload size is necessary.
2) For proposal 2, we agree with Intel’s comments that only one MO for monitoring CI is too restrictive. However, our understanding on ‘UE starts monitoring UL CI at least at the latest monitoring occasion ending no later than X symbols before the start of the UL transmission’ is that it only defines where a UE starts to monitor ULCI, instead of only monitoring the single latest MO ending no later than X symbols before the start of the UL transmission.  And the second sub-bullet defines where a UE should stop monitoring CI.  Combining these two sub-bullets, it seems that Intel’s concern has been addressed. May be we can make some modification on the second sub-bullet to avoid any ambiguity, i.e. delete ‘may’.
Furthermore, we think the value X should not only contains the CI processing time but also cancellation time. We propose to update proposal 2 as following:
· For UL transmissions with and without associated PDCCH, UE starts monitoring UL CI at least at the latest monitoring occasion ending no later than X symbols before the start of the UL transmission, and X is related to UL CI processing time and UL transmission cancelling time.
· UE may stop monitoring UL CI from X symbols before the end of  relevant UL transmission, and X is related to UL CI processing time and UL transmission cancelling time.


	ZTE
	For Proposal 2, it is proposed to limit the monitoring of CI based on X symbols before the start or end of the UL transmission, which may be not accurate. Another alternative which I think more straightforward and accurate is to limit the monitoring based on Reference Uplink Region(RUR), e.g., a UE at least monitors an UL CI if its indicated RUR overlaps with the UE’s UL transmission. I think this aligns with the proposal just added by InterDigital.

	HW/HiSi
	Regarding Proposal 1, agree with Intel, only having one aggregation level could result in that a high AL has to be chosen, which in many cases might not be needed. We would further like to discuss the impact on PDCCH blocking when only one AL can be configured.
Regarding Proposal 2, the relationship to PDCCH candidate dropping should be clarified, i.e. to clarify if the configured monitoring occasions for UL CI are always included in the CCE/BD counting or only when they are “active”.   

	Sequans
	We are fine with proposal 2, but we think it is an implementation issue for the UE with X informed. 

	LG
	For Proposal 1, it seems not necessary to restrict monitoring periodicity. Since we may define RUR in different way with DL PI, gNB is able to control these trade-off. 
For Proposal 2, we share similar view to ZTE’s. We think that it is not necessary to consider whether or not UL transmission is associated with PDCCH. UL CI monitoring occasion could be selected based on RUR and UL transmission scheduled by DCI in PDCCH or RRC. Moreover, since there could be multiple UL transmission for a UE, it would be better to say “monitor valid monitoring occasion” rather than “start/stop monitoring UL CI”. For example, UE consider UL CI as valid if a UL CI is at the monitoring occasion between X + Y symbols before the start of the UL transmissions and X symbols before the end of the UL transmission where Y is length of RUR and X is configured offset between UL CI and RUR.
On the other hand, regardless of options, it seems necessary to consider a location of UL transmission. However, it is hard to define when UE get to know UL transmission after PDCCH reception. Therefore, it could be remained as UE implementation in some sense. 
 For Proposal 3, we are fine with this proposal. 

	OPPO
	For Proposal 1: if AL is configured by RRC, only high AL,e.g. 8/16 to meet performance requirement for all UEs.
For Proposal 2: agree ZTE, UL CI monitoring occasion is determined by PUSCH transmission information and time interval CI indicated. If there is overlap between PUSCH and CI indicated area, the CI need to be monitored.


UE behaviour upon receiving UL cancelation indication
In addition to PUSCH, which UL channel/signal can potentially be cancelled (Potential RRC impact)
· PUCCH: 
· Option 1: PUCCH (all types) can be cancelled
· Huawei, ZTE, vivo, Panasonic, OPPO, Samsung (by gNB configuration), MotM, CAICT (by gNB configuration),  Sequans
· Option 2: Some PUCCH can be cancelled, e.g. PUCCH carrying CSI
· Ericsson
· Option 3: PUCCH cannot be cancelled (all types)
· CMCC, CATT, Intel, Sony, Nokia, MTK, QC, DOCOMO
· SRS
· Yes: ZTE, CMCC, vivo, Samsung, Ericsson, Nokia, QC, MotM, CAICT(by gNB configuration), NEC, Sequans
· No: OPPO, Intel, Sony, MTK
· FFS: 
· PRACH
· Option 1: all RACH related UL transmission can be cancelled
· Samsung (by gNB configuration), CAICT (by gNB configuration)
· Option 2: MSG3 can be cancelled but preamble cannot be cancelled
· ETRI, MotM
· Option 3: all RACH related UL transmission cannot be cancelled
· ZTE, CMCC, CATT, Panasonic, Ericsson, OPPO, Intel, Sony, Nokia, MTK, QC

Online agreement:
· SRS can be cancelled by UL CI
· PUCCH cannot be cancelled by UL CI
· RACH related UL transmissions cannot be cancelled by UL CI, including MSG 1/3 in case of 4-step RACH, MSG A in case of 2-step RACH.

Cross carrier operation (RRC impact)
· Support of cross-carrier UL cancelation indication, with the indication field position in DCI for each cross-carrier indicated serving cell is configured by RRC (i.e. same as Rel-15 SFI/DL PI)
· Supported by:  vivo, QC, IDC

Online agreement: (RRC impact) 
· Cross-carrier UL cancelation indication is supported using the same way as Rel-15 SFI/DL PI
· The indication field position in DCI for each cross-carrier indicated serving cell is configured by RRC

Processing time for UL CI
· Support of more stringent UE processing time capability (shorter than N2 for cap#2 UE) for UL CI, as a UE capability
· Yes: ZTE (provide more flexibility to UL CI search space configuration), Ericsson (1~2 symbol shorter), Nokia
· No: Huawei (implementation feasibility issue), Samsung, QC, MotM
· FFS: vivo
· Support of more relaxed UE processing time capability (Longer than N2 for cap#2 UE) for UL CI, as a UE capability
· Yes: vivo (relax the UE implementation burden)
· No: Samsung, Ericsson, Nokia, QC, MotM
· FFS: Huawei (use case not clear)

Online agreement:
· Different UE processing time capability for UL CI (i.e. shorter or longer than T_proc2 for cap#2 UE) is not considered in Rel-16.
· d2,1=0 also when DMRS and UL-SCH (for the PUSCH to be cancelled) are multiplexed in the 1st symbol

Handling of PUSCH/PUCCH with repetitions
· Only the PUSCH repetition (or PUCCH repetition if PUCCH can be cancelled) that overlaps with the time/frequency resource indicated by UL CI is cancelled (TBD the PUSCH repetition is the actual repetition or nominal repetition, depending on the Rel-16 PUSCH repetition design) 
· Supported by: vivo, Panasonic, Ericsson, Nokia, QC, DOCOMO, KT, MotM, CATT, ZTE, Sequans

Online agreement:
· In case of PUSCH repetitions, UL CI is applied to each repetition individually (actual repetition in case of Rel-16 PUSCH repetition) that overlaps with the resource indicated by UL CI.

UE transmission over the non-cancelled resource after the resource to be cancelled
· Another PUSCH transmission can be scheduled over the non-cancelled time/frequency resource, where the non-cancelled resource is the resource allocated for original PUSCH transmission and was not indicated as resource to be cancelled but dropped due to “stop without resuming”
· Supported by: vivo (if the UE supports OoO PUSCH scheduling), Intel, Nokia, QC (only higher priority transmission can be scheduled), MotM
· Not supported by: Samsung (another UL transmission cannot be scheduled within the same slot)
· The preempted eMBB UE can generate a new TB and transmit it in the remaining resource without introducing a new UL grant.
· ZTE
· Configured grant PUSCH repetitions impacted by UL CI should be resumed at the TO with RV0. The non-cancelled dynamic grant PUSCH repetitions should still be transmitted.
· Huawei

Proposal: Discuss further.

Impact (e.g. phase continuity issue) to a different carrier due to UL cancelation
· UE should drop the remaining symbols on the target serving cell and all the intra-band CCs. Transmission on the inter-band CCs are not impacted
· Supported by: QC
· If the UL transmission in one carrier group is cancelled by UL CI, transmission power originally reserved for this UL transmission can be retrieved and reallocated to UL transmission in the same carrier group or different carrier group.
· Supported by : ZTE
· UL cancellation on one carrier shall not impact UL transmission on a different carrier
· DOCOMO
· No need to consider this issue
· Samsung

Proposal: Discuss further

Other issues
· Which service priority (e.g. eMBB, URLLC) can be cancelled? 
· Option 1: UL CI is only applicable for lower priority UL transmissions (e.g. eMBB),
· Supported by: Panasonic (UL CI to include a priority indication), LG, QC, IDC (a service priority threshold configured by RRC under which the cancelation is applied)
· Option 2: UL CI is applied irrespective of the service priority
· Supported by: vivo, Intel
· FFS: MotM

Proposal: Discuss further

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

Proposal: Discuss further

	Company
	View

	Sony
	We support Proposal 7.

	CATT
	1) We also support proposal 7
2) For proposal 4, we think the collision between URLLC PUSCH and SRS could be avoided by configuration. 

	ZTE
	For Proposal 4, if we agree that PUCCH cannot be cancelled by UL CI. It seems that we assume eMBB UCI has relatively high priority than the URLLC PUSCH, which is not aligned with intra-UE prioritization. Moreover, following the same logic, we may need to re-transmit the UCI (if any) in the canceled PUSCH transmission.  
Proposal 7 is fine for us. 

	HW/HiSi
	Regarding Proposal 4:
For SRS, only the impacted resources should be cancelled. The remainder of the SRS can continue
What is the reason to propose that PUCCH cannot be cancelled? From the summary to tell, 10 companies support to cancel PUCCH and only 8 are against. From our perspective, at least one symbol of PUCCH format 0 could be cancelled. 

Proposal 7: We are fine 



	Sequans
	For proposal 4, we think the gNB should have the capability to cancel all PUCCHs but it can also avoid cancelling a PUCCH by scheduling UL CI in different time. 
Proposal 7 is fine for us. 

	LG
	For Proposal 4, it is difficult to say that UE monitors UL CI before/during initial access procedure. In this sense, we don’t need to care about RACH related uplink. 

We are also fine with proposal 6 and 7. 

	OPPO
	For Proposal 4: PUCCH should be cancelled if there is resource collision. If PUCCH is unreliable, it will impact the performance of eMBB.
The collision between URLLC and SRS could be avoided by gNB. SRS is important for uplink scheduling. 
For Proposal 7: we agree with the cancelation for PUSCH within repetition. Similar reason, the cancelation for PUSCH is restricted in one hopping part if frequency hopping is supported. Also, we have other opinion for PUCCH with repetition. The cancelation for PUCCH with repetition should be considered based on its PUCCH format.



2.1.3 Indication of time/frequency resource for UL cancelation
Similar as DL PI, most companies proposed that a time/frequency region is defined for UL CI. Within the time/frequency region the resource on which UE shall cancel UL transmission is indicated by UL CI.  
Design principles
· Use the DCI format 2_1 as the baseline design for UL CI
· vivo, LG, Nokia (with redefined meaning of indication bits), Sharp
· The bit-size of UL CI is a multiple of 14
· Supported by: vivo, MotM

Time and frequency region
· To determine the time region (Potential RRC impact)
· To determine the starting time of the time region
· Option 1 (implicit method): upon detecting an UL CI on a PDCCH monitoring occasion, the time region starts from X symbols after the ending symbol of the PDCCH CORESET carrying the UL CI, where X is the minimum processing time for UL cancelation
· Supported by: vivo, CATT(the time region ends at the slot boundary), Samsung, Sony, LG, QC, MotM, WILUS, Sequans
· Option 2 (explicit method): upon detecting an UL cancelation indication, the time region starts from K symbol after ending symbol of the PDCCH carrying the UL CI, where
· Option 2-1:, K is indicated by UL cancelation DCI
· Supported by: Intel
· Option 2-2: K is configured by RRC
· Supported by: OPPO
· To determine the duration of time region 
· Option 1 (implicit method): the length of the time region equals to the monitoring periodicity of UL CI
· Supported by: Sony, WILUS
· Option 2 (explicit method): the length of the time region is configured by RRC
· Supported by: ZTE (a multiple of UL CI monitoring periodicity), vivo (a multiple of UL CI monitoring periodicity), NEC, OPPO, QC(? To allow indicating overlapping time resource by different UL CI occasions), MotM (a multiple of UL CI monitoring periodicity), WILUS, Sequans
· The DL symbols (e.g. DL symbols by semi-static configuration) should be excluded from the time region
· WILUS

Online agreement (RRC impact): 
· The reference time region where a detected UL CI is applicable is determined by the following:
· The reference time region starts from X symbols after the ending symbol of the PDCCH CORESET carrying the UL CI, where X is at least equal to the minimum processing time for UL cancelation
· FFS X can be configured to be larger than the minimum processing time for UL cancelation
· The duration of the reference time region is configured by RRC
· FFS Possible values (e.g. 2OS, 4OS, 7OS, 14OS, 28OS?)
· FFS DL symbols are excluded from the reference time region

Online agreement: (RRC impact)
· The reference frequency region where a detected UL CI is applicable is down-selected from
· Option 1: Equals to the active UL BWP
· Supported by: vivo, MotM, WILUS, Ericsson, ZTE, SONY, Huawei, QC, Apple, Samsung, MTK
· Option 2: Configured by RRC
· Supported by: CATT, Intel, Sequans, IDC, Nokia



· To determine the frequency region (Potential RRC impact)
· Option 1 (implicit method): the frequency region equals to the UL active BWP
· Supported by: vivo, MotM, WILUS, Ericsson, ZTE, SONY (with finer frequency granularity), HW, QC, Apple,Samsung,MTK
· Option 2 (explicit method): the frequency region is indicated
· Option 2-1: the frequency region is configured by RRC
· Supported by: CATT (reference BWP size), Intel, Sequans, IDC, Nokia
· Option 2-2: the frequency region is indicated by DCI for UL CI
· Supported by: Intel


Indication of time and frequency resource for cancelation (Potential RRC impact)
· Option 1: 1D indication, i.e. time and frequency resource are separately indicated
· For time indication
· SLIV like time domain indication (start and length)
· Supported by: Nokia (start and length are separately indicated), DOCOMO, Sequans
· For frequency domain indication
· FDRA like indication
· Supported by: Nokia (RRC configuration to select type 0 and type 1 FDRA like indication), DOCOMO, Sequans (1bit in UL CI to select type 0 and type 1 FDRA like indication)
· Option 2: 2D indication, i.e. time and frequency resource are jointly indicated
· Option 2-1: 2D bitmap for time and frequency resource, i.e. similar as DL PI
· Supported by: vivo, Samsung, Ericsson, Sony, ETRI, IDC, Intel, MotM, LG
· Option 2-2: by a resource index for multiple CG-configurations
· Supported by: NEC
· Option 3: Two-level indication
· Option 3-1: An 1D bitmap (7bits) to indicate the time domain resource, another 2D bitmap (16bits) to indicate the actual time/frequency resource for cancelation within the time domain resource indicated by the 1D bitmap
· Supported by: ZTE
· Option 3-2: Sub-block indication + SLIV for each sub-block, e.g. 44bits can indicates 4 sub-blocks with 11bits SLIV per sub-block 
· Supported by: CATT
· Option 3-3: time domain bitmap +  UE specific bitmap, e.g. 14bits for symbol level bitmap to indicate which symbol is subject to cancellation +30 bits UE specific bitmap to indicate which UE that has overlapping transmission with the indicated time domain resource shall perform cancellation
· Supported by: CATT 


Granularity for time and frequency domain resource indication: 
· Time domain granularity configured by RRC (RRC impact)
· Supported by: vivo, OPPO, MotM (1,2,7 symbols)
· Frequency domain granularity (Potential RRC impact)
· Option 1: Explicitly configured by RRC
· Supported by: OPPO, Sony (>2 frequency portions), Sequans
· Option 2: Implicitly derived based on the configured time granularity 
· Supported by: vivo, MotM
 
Possible proposal 10: (RRC impact)
· The method to indicate time and frequency resource by UL CI is down-selected from
· Option 1: Separate time and frequency indication, where
· SLIV like indication for time resource
· FDRA like indication for frequency resource
· Option 2: joint indication of time and frequency resource by a 2D-bitmap (i.e. similar as DL PI)
· FFS the dynamic 2D-bitmap
· Option 3: two-level indication?

Possible proposal 11: (RRC impact)
· The time domain granularity for UL CI is configured by RRC
· Possible values? (e.g. the time region can be divided into [1],[2],[4],[7],[14],…portions?)
· FFS valid configurations according to the duration of the time reference region
· The frequency domain granularity is determined,
· Option 1: Explicitly configured by RRC
· Option 2: Implicitly derived based on the configured time granularity and the configured bit field size of each indicator

Possible proposal 12: (RRC impact)
· At least support each UL cancelation indicator per serving cell has a bit field size of 14,
· FFS other possible sizes (2?, 7, 14, 21, 23?, 28?) and the configurability. 

· Option 1: Each UL cancelation indicator per serving cell has a fixed bit field size of 14 irrespective of time/frequency granularity configurations.
· Ericsson, HW, LG,vivo
· Option 2: Each UL cancelation indicator per serving cell has a configurable field size of  Xbits 
· X can be N (N>0) times of 7 and is configurable by RRC.
· Sony, QC, APPLE, CATT, NOKIA CMCC, SEQUANS, SAMSUNG, DOCOMO, INTEL, NEC, MotM

	Company
	View

	Sony
	On Proposal 10, it should be noted that independent 1D indication for time & frequency leads to “ghost indication”, i.e. falsely indicating an area as being pre-empted.  The penalty of this is higher for PUSCH than it is for PDSCH as the entire PUSCH is dropped unnecessarily.  It is unclear what advantage this 1D indication offer and also why we need to introduce yet another kind of indication that is totally different to that used for DL PI. 

	CATT
	We think the method to indicate time and frequency resource by UL CI definitely needs more discussion. We cannot agree with proposal 10 for now. From our point of view, either option 1 or option 2 proposed by proposal 10 has some shortages and can be further improved. For example, option 1 is unfriendly to the dis-continuous PUSCH cancellation in time domain and can cause severely mistaken cancellation. For option 2, the accuracy of cancellation is still a concern. We think the other options should also be discussed or be addressed in the proposal. 

	ZTE
	For Proposal 10, we agree CATT that option 1 and option 2 has clear shortages which may cause severe eMBB performance loss due to false indications. We think Option 3 should be discussed here together.

	HW/HiSi
	Proposal 8: Fine with it.
Proposal 9: Slightly prefer option 1. This is aligned with Rel-15.
Proposal 10: Prefer Option 2
Proposal 11: For the frequency domain granularity we prefer Option 1. It gives more flexibility. 

	Sequans
	For proposal 8, with the pre-empted part in time indicated separately (e.g., SLIV), a semi-static X is acceptable. 
For proposal 9, we support option 2. Same lesson as learned from DL PI, UE-specific BWP is not suitable for CI carried in a group common DCI. 
For proposal 10, we support option 1.  

	LG
	We support proposal 8, 9, 10 (option 2) and 11. 
For proposal 12, it seems not necessary if UE and gNB know which bit range is used by semi-static manner. (i.e. by positionInDCI  and configured granularity)

	OPPO
	Proposal 8: we are fine
Proposal 9: Prefer option 2
Proposal 10: Prefer option 2
Proposal 11: Both time domain and frequency domain are prefer to be configurable




1D bitmap vs 2D bitmap
· 1-D bitmap indication
· 1-D bitmap for time domain indication A1×M, M is for size of time domain indication
· 1-D bitmap for frequency domain indication B1×N, N is for size of time domain indication
· E.g. M=7 and N=4, then the total bit-number is M+N = 11

e.g. A1×M = (0010100), B1×N = (0101)
	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 


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

· 2-D bitmap indication
· 2-D bitmap for time and frequency domain indication CM×N
· M is for size of time domain indication and N is for size of frequency domain indication. 
· E.g. M=7 and N=4, then the total bit-number is M×N=28

e.g. CM×N = 
	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 


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

2.2 Details of power control enhancements
2.2.1 Power control enhancements for DG-PUSCH
Details of open loop power control enhancements
· Number of DCI bits (separately from SRI) to indicate the open loop parameter sets (Potential RRC impact)
· 1bit: Huawei, ZTE, vivo, Ericsson, Nokia (only for dynamic P0 switch), MoM (at least 1bit)
· Configurable from 0~2 bits: Huawei, CATT(at most 2bits)
· 2bits: Samsung (for P0_UE_PUSCH), NEC
· RRC configuration for open loop parameter sets (RRC impact)
· Option 1: New RRC parameter is introduced to configure the open loop parameter set that can be indicated by DCI
· Huawei, ZTE (new RRC parameter for P0 offset), vivo(new RRC parameter for P0 offset), LG (new RRC parameter for P0 or P0 offset)
· Option 2: Reuse existing RRC parameter  (i.e. P0-PUSCH-AlphaSet) to configure the open loop parameter but introduce a new RRC parameter to configure the linkage between DCI code point(s) and the open loop parameter set(s)
· Question: whether maxNrofP0-PUSCH-AlphaSets should be increased? 
· Supported by Huawei
· Single TPC loop is used for the UE configured with dynamic switching of open loop parameter sets
· Proposed by: vivo

Possible proposal 13: (RRC  impact)
· For DG-PUSCH, one bit (separately from SRI) in UL grant is used to indicate whether additional P0_offset configured by RRC (new RRC parameter) is applied to determine the open loop power control parameter
· UE determines the open loop parameter based on the following
· Configured P0_offset
· P0, alpha configured by existing RRC parameter (P0-PUSCH-AlphaSet) and SRI field (if present in the UL grant)

	Company
	View

	HW/HiSi
	Following the agreement from last meeting, the open-loop parameter set should be indicated to the UE and not determined by the UE based on a default value and a configured off-set. The part that still was open from the agreement is to determine the number of bits needed for the indication.

Agreements:
· For a DG-PUSCH, an open-loop parameter set indicated to the UE by scheduling DCI using a separate field than SRI is supported. 
· FFS number of bits for the indication

Therefore, we propose to change Proposal 13:
 Possible proposal 13:
· For DG-PUSCH, one bit (separately from SRI) in UL grant is used to indicate one out of two configured open-loop parameter sets whether additional P0_offset configured by RRC (new RRC parameter) is applied to determine the open loop power control parameter
· UE determines the open loop parameter based on the following
· Configured P0_offset
· P0, alpha configured by existing RRC parameter (P0-PUSCH-AlphaSet) and SRI field (if present in the UL grant)


	LG
	We are generally fine with this proposal. To be more specific, we need to clarify whether to use both P0 offset and existing parameter or to use one of those. 

	OPPO
	The number of value for each open-loop parameter set need be discussed (the number is fixed or configurable). If the number is larger than one, it is still an open issue that how to indicate which value is selected. 



2.2.2 Power control enhancements for CG-PUSCH
For CG-PUSCH, the following options were proposed by companies. It seems the options proposed can be applicable for both single and multiple active CG-PUSCH cases. (RRC impact)
· Option 1: Group common DCI based solutions
· Option 1-1: Indication of open-loop parameter based on UE-specific/configured grant specific indication fields in group common DCI
· Supported by :  vivo, CATT, OPPO, LG, Nokia (reuse DCI format 2_2 with per UE per CG field for open loop parameter set), MotM (grouping the multiple configured grant into up to 4 groups)
· Not supported by: Intel
· Option 1-2: Increased TPC range for GC-PDCCH based on UE-specific/configured grant specific indication fields in group common DCI
· Supported by:  
· Option 1-3: UE determines the open loop power control parameter based on whether the CG-PUSCH transmission overlaps with the time and frequency resource indicated by the group common DCI (same as GC-DCI for UL CI) 
· Supported by:  Huawei (an identifier in the DCI to indicate the cancelation or power boosting behaviour), ZTE, CMCC, Sony, LG, IDC
· Not supported by: Intel
· Option 2: URLLC UE rate match CG-PUSCH around the time/frequency resource indicated by GC-PDCCH
· Supported by: Samsung, Sony
· Not supported by: Intel
· Option 3: No enhancements for power boosting of CG-PUSCH in Rel-16 
· Supported by: Ericsson, Intel

In case of multiple active CG-PUSCH
· UE selects the CG-PUSCH with the fewest cancelled resources.
· Supported by: Samsung

Possible proposal 14: (RRC impact)
· For power control enhancements applicable to single and multiple active CG-PUSCH(s), to down-select from the following options 
· Option 1-1: Indication of open-loop parameter based on UE-specific/configured grant specific indication fields in group common DCI
· P0_offset can be configured per configured grant per UE
· one DCI bit per configured grant per UE is used to indicate whether the configured P0_offset is applied
· Option 1-3: UE determines the open loop power control parameter based on whether a CG-PUSCH transmission overlaps with the time and frequency resource indicated by the UL CI
· P0_offset can be configured per configured grant per UE
· For a CG-PUSCH, the configured P0_offset is applied to determine the open loop power control parameter, if there is an overlap with the time and frequency resource indicated by UL CI; 
· otherwise, the P0_offset is not applied

	Company
	View

	OPPO
	We prefer to Option 1-1 due to it is simple and efficient.

	
	

	
	




2.3 Support of alternative UL CI design
UE-specific DCI for UL CI
In RAN1#97, we have following agreement
Agreements:
· Support at least group common DCI for cancelation indication
· FFS whether or not to additionally support UE-specific DCI for cancelation indication
Regarding “FFS whether or not to additionally support UE-specific DCI for cancelation indication” , companies views are summarized as follows
· Yes:  CMCC, CATT, NEC, OPPO, Intel, ETRI, MTK (reuse DCI format 0_0 and 0_1), WILUS, CAICT
· No:  Samsung, Panasonic, Ericsson, Nokia, MotM

Proposal: Discuss further
	Company
	View

	OPPO
	We prefer to support UE-specific DCI for cancelation indication to avoid increasing PDCCH monitoring requirement.

	
	

	
	



1. Previous agreements
RAN1#96bis
Working assumption:
· PDCCH is used for UL cancelation indication 
· The Working assumption can be revisited if the DCI for cancelation indication only carry very small number of information bits, e.g. 1 bit. 
Agreements:
· Upon detecting an UL cancelation indication, at least stop without resuming is supported
· FFS whether and how to support stop with resume 
Agreements:
· Further discuss which UL transmissions that can potentially be cancelled by the UL cancelation indication, including
· Dynamic scheduled UL transmissions, including PUSCH, PUCCH, SRS
· Semi-persistent UL transmissions, including PUSCH, PUCCH, SRS
· Periodic UL transmissions, including configured grant PUSCH, PUCCH, SRS
· PRACH
Agreements:
· Further discuss, aiming for down-selection, the group common DCI and UE-specific DCI for UL cancelation indication 
· For group common DCI (different from Rel-15 SFI)
· UE is configured to monitor a group common DCI which indicates the time/frequency region on which the UL cancellation indication applies
· For UE specific-DCI
· When applicable, UE is configured to monitor a second UL grant for the same TB as an earlier PUSCH indicating UL cancellation before the end of the earlier PUSCH transmission. In this case, the UE follows the UL cancellation indication.   
Conclusion:
· Further discuss the following power control enhancements
· Increased TPC range
· FFS details, e.g. supported value range, number of TPC bits, accumulated and/or absolute TPC, configurability of the TPC tables, applicability to SRS/PUCCH. 
· Indication of open-loop parameter sets based on scheduling DCI without using SRI 
· Indication of open-loop parameter sets based on GC-PDCCH

RAN1#97
Agreements:
· Support at least group common DCI for cancelation indication
· FFS whether or not to additionally support UE-specific DCI for cancelation indication
Conclusion:
To down-select from the following options for enhanced power control
· Option 1: Indication of open-loop parameter sets by DCI 
· For DG-PUSCH, an open-loop parameter set indicated to the UE by scheduling DCI without using SRI is applied to the scheduled transmission
· FFS At least for single active CG-PUSCH, an open-loop parameter set is indicated to the UE by a UE-specific field in group common DCI
· FFS for the case of multiple active CG-PUSCH
· FFS For a UE, the open-loop parameter sets for DG-PUSCH and CG-PUSCH may be same or different
· Option 2: Indication of TPC with increased range by DCI
· For DG-PUSCH, a TPC with increased range is indicated to the UE by the TPC field in scheduling DCI
· FFS At least for single active CG-PUSCH (and potentially also for DG-PUSCH), a TPC with increased range is indicated to the UE by a UE-specific TPC field in group common DCI
·  FFS for the case of multiple active CG-PUSCH
· At least for DG-PUSCH, for a UE, the number of TPC entries (4 or 8) and power adjustment value for each entry is higher layer configured 
· FFS For a UE, the TPC configuration for DG-PUSCH and CG-PUSCH may be same or different 
· Option 3: 
· For DG-PUSCH, use either the solution from option 1 or option 2 for DG-PUSCH as above
· To down-select from option 1 and 2
· FFS At least for single active CG-PUSCH, UE derives the transmissions power based on the time/frequency resource indicated by a group common DCI
· If a CG-PUSCH transmission overlaps with the indicated time/frequency resource, UE use one open-loop parameter set with higher power for the transmission
· If a CG-PUSCH transmission does NOT overlap with the indicated time/frequency resource, UE use another open-loop parameter set with lower power for the transmission
· FFS for the case of multiple active CG-PUSCH
· Note: some companies have concern that this was not captured in the TR as one potential solutions
RAN1#98
Agreements:
· Reuse the existing methods for search space configuration to support UL CI monitoring
· FFS possible restrictions
· Note: this means both symbol level and slot level monitoring periodicities are possible from specification perspective
Agreements:
· The UE DCI size budget is not increased by UL CI monitoring
· Further discuss methods to reduce the UE monitoring for UL CI, e.g. 
· The number of aggregation levels and/or candidates for the UL CI monitoring should be limited
· Conditions for eMBB UE UL CI monitoring:
· For UL transmission with associated PDCCH, 
· Option 1: UE starts UL CI monitoring after the PDCCH is decoded
· Option 2: UE monitors UL CI at least at the latest monitoring occasion ending no later than X symbols before the start of the UL transmission, and X is related to UL CI processing time.
· For UL transmission without associated PDCCH, UE monitors UL CI at least at the latest monitoring occasion that ends no later than X symbols before the start of the UL transmission, and X is related to UL CI processing time. 
· Other conditions?
· Others?
· FFS the enhancement of UE capability (number of non-overlapping CCE and/or blind decodes) for UL CI monitoring
Agreements:
· Upon detecting an UL cancelation indication, for the transmission of UL signal/channels, “stop with resuming” is not supported
· Except:
· SRS can still be transmitted on the non-cancelled symbols (conditioned on if SRS can be pre-empted)
· FFS for the PUSCH repetition (Rel-15 & Rel-16) case
· FFS for the PUCCH repetition case (conditioned on if PUCCH can be pre-empted)
· FFS whether another PUSCH can be scheduled in non-pre-empted resource
· FFS impact (e.g. phase continuity issue) to a different carrier due to UL cancelation
R1-1909774
Agreements:
· The following UL channel/signals can be cancelled by UL cancelation indication
· PUSCH (including DG-, CG- and SP-)
· FFS for SRS
· FFS for PUCCH 
· Option 1: PUCCH (all types) can be cancelled
· Option 2: Some PUCCH can be cancelled, e.g. PUCCH carrying CSI
· Option 3: PUCCH cannot be cancelled
· FFS for PRACH (preamble and/or MSG 3 PUSCH) 
Agreements:
· The UE processing time requirement for UL cancelation indication based on N2 defined in Rel-15 UE cap#2 is supported
· FFS whether the processing time requirement for UL cancelation indication larger than N2 as defined in Rel-15 UE cap#2 can also be supported as an UE capability
· FFS whether the processing time requirement for UL cancelation indication shorter than N2 as defined in Rel-15 UE cap#2 as can also be supported an UE capability 
Agreements:
· For a DG-PUSCH, an open-loop parameter set indicated to the UE by scheduling DCI using a separate field than SRI is supported. 
· FFS number of bits for the indication
TR 38.824
	[bookmark: _Toc2586360]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. 
[bookmark: _Toc2586361]7.2.1	UE UL cancelation mechanisms 
[bookmark: OLE_LINK31]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.
[bookmark: _Toc2586362]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.



1. List of contributions and proposals
	R1-1910070
	UL inter-UE transmission prioritization and multiplexing
	Huawei, HiSilicon

	R1-1910104
	UL inter-UE multiplexing between eMBB and URLLC
	ZTE

	R1-1910168
	Discussion on UL inter UE Tx prioritization/multiplexing
	CMCC

	R1-1910225
	UL inter UE Tx prioritization for URLLC
	vivo

	R1-1910345
	Discussion on inter-UE UL multiplexing
	CATT

	R1-1910487
	UL Inter-UE Multiplexing/Prioritization
	Samsung

	R1-1910522
	On inter UE Tx prioritization/multiplexing enhancements for NR URLLC
	Panasonic

	R1-1910530
	Enhanced inter-UE Tx prioritisation and multiplexing
	NEC

	R1-1910549
	Inter-UE Prioritization and Multiplexing of  UL Transmissions
	Ericsson

	R1-1910623
	Inter UE Tx prioritization and multiplexing
	OPPO

	R1-1910664
	Enhancements to inter-UE multiplexing
	Intel Corporation

	R1-1910772
	UL Inter UE transmission prioritisation & multiplexing
	Sony

	R1-1910830
	Discussion on UL inter UE Tx prioritization
	LG Electronics

	R1-1910868
	UL inter-UE eMBB and URLLC multiplexing enhancements
	Nokia, Nokia Shanghai Bell

	R1-1910937
	UL cancelation indication design for enhanced inter UE Tx prioritization/multiplexing
	Sharp

	R1-1911000
	Enhanced inter UE Tx prioritization/multiplexing
	ETRI

	R1-1911082
	On uplink inter-UE transmission prioritization and multiplexing
	MediaTek Inc.

	R1-1911122
	Uplink Inter-UE Tx Multiplexing and Prioritization
	Qualcomm Incorporated

	R1-1911179
	UL inter-UE transmission prioritization/multiplexing
	NTT DOCOMO, INC.

	R1-1911252
	Considerations on Enhanced inter UE Tx prioritization/multiplexing
	KT Corp.

	R1-1911300
	Enhanced inter UE Tx prioritization/multiplexing for URLLC
	Motorola Mobility, Lenovo

	R1-1911307
	Considerations on UL inter-UE multiplexing for URLLC
	Sequans Communications

	R1-1911318
	On UL cancellation scheme for NR URLLC
	WILUS Inc.

	R1-1911327
	Enhanced inter UE Tx prioritization/multiplexing for URLLC
	CAICT

	R1-1911337
	Enhanced Inter UE Transmit prioritization/multiplexing for eURLLC
	InterDigital, Inc.



	R1-1910070
	UL inter-UE transmission prioritization and multiplexing
	Huawei, HiSilicon

	[bookmark: _Ref20478046]Proposal 1: The number of bits being used for the indication of the OLPC set used for UL power boost is configurable between 0 and 2 bits.
[bookmark: _Ref19714563]Proposal 3: In order to support inter UE multiplexing between DG-eMBB and CG-URLLC, RAN1 shall support the following functionality and behavior:
· A GC-DCI for indication of occupied time-frequency resources is defined
· The URLLC UE can be configured to monitor the GC-DCI containing the resource indication
· UE would boost the transmission power if the CG-PUSCH overlaps with the indicated resource， and the UE would use the default transmission power associated with the configured grant, if there is no resource overlap.
[bookmark: _Ref19714612]Proposal 4: The GC-DCI is indicating the occupied resources in the frequency and time domain as follows:
· Frequency domain: Non-contiguous resource indication with fine granularity. FFS details of granularity, e.g. PRB level or some PRB bundle size
· Time domain: A pre-defined time duration is supported. The details of the time-duration definition are FFS (e.g. explicit definition with a timer or implicit definition e.g. derived from the GC-PDCCH monitoring periodicity) 
[bookmark: _Ref20478810]Observation 1: GC-DCI to indicate OLPC parameters as proposed in Option 1 duplicates the control overhead compared to Option 3.
[bookmark: _Ref19020745]Observation 2: 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.
[bookmark: _Ref19714916]Proposal 5: 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. 
[bookmark: _Ref19714949]Proposal 6: PUCCH can be cancelled by UL cancelation indication.
[bookmark: _Ref19714976]Proposal 7: PUCCH format 0 and SRS can still be transmitted on the non-cancelled symbols
[bookmark: _Ref20478661]Observation 3: Coarser granularity of the UL PI might impact multiple consecutive eMBB PUSCH transmissions.
[bookmark: _Ref20478440]Proposal 8: All eMBB PUSCH transmissions within the indicated resources shall be cancelled.
[bookmark: _Ref19715042]Proposal 9: Configured grant PUSCH repetitions impacted by UL CI should be resumed at the TO with RV0. The non-cancelled dynamic grant PUSCH repetitions should still be transmitted.
[bookmark: _Ref20478463]Proposal 10: For the monitoring of UL CI, there is no need to increase the number of Blind Decodes for UEs that only support eMBB. FFS for a UE that is supporting eMBB and URLLC.
[bookmark: _Ref20478470]Proposal 11: The maximum number of non-overlapping CCEs for monitoring UL CI does not need to be increased beyond the limits that are applicable for URLLC UEs in Rel-16.
[bookmark: _Ref20478506]Proposal 12: For canceling the uplink transmission in the eMBB UE, there is no need for UE processing times that are shorter than N2(cap#2).
Proposal 13: RAN1 should discuss the use cases for supporting UE processing times for UL cancelation that are larger than N2 (cap#2).  

	R1-1910104
	UL inter-UE multiplexing between eMBB and URLLC
	ZTE

	Observation 1: Different resource allocation patterns are coexisting in one cell for serving URLLC UEs with different service requirements and different locations.
Observation 2: The false cancelation issue may be caused by different time domain occasions sharing a same frequency indication in 1-D bitmap indication. The issue will become very serious if different frequency locations are allocated for different occasions.
Observation 3: For 2-D bitmap indication, a relatively coarser frequency domain indication granularity will bring false cancelation in the frequency domain with a very high probability.
Observation 4: For the combined indication method of 1-D bitmap in time domain and 2-D bitmap only for occupied time domain occasions,
· a more accurate indication of time resources in different occasions compared to 1-D bitmap, and
· a finer frequency domain indication granularity can be expected in most of cases compared to 2-D bitmap.
Observation 5: A big impact on eMBB performance is expected by using continuous cancelation resource indication. 
Observation 6: The size of RUR in the time domain can be defined as a multiple of monitoring periodicity of UL CI for signaling overhead reduction. 
Observation 7: For conditions of eMBB UE monitoring UL CI, neither option 1 nor option 2 listed in RAN1#98 can give an accurate range for UL CI monitoring. Other methods should be further considered. 
Observation 8: It is a quite strict limitation for configuration of search space of UL CI if only the UE processing time requirement N2 for UL cancelation indication is supported. 
Observation 9: Option 1-3 can support both single and multiple active CG-PUSCH configurations by using the same DL signalling. 
Proposal 1: NR should support dynamic indication of the time domain pattern within reference uplink resource in UL CI. 
Proposal 2: For UL cancelation resource indication, RAN1 should support a combined indication method of 1-D bitmap in time domain and 2-D bitmap only for occupied time domain occasions. 
Proposal 3: The size of RUR in the time domain can be defined as a multiple of monitoring periodicity of UL CI. 
Proposal 4: For both cases of UL transmission with and without associated PDCCH, the follow UL CI monitoring conditions should be considered, 
· In the case of non-overlapping RURs configuration, the UL CI corresponding with one RUR in which the eMBB UL transmission located should be monitored; 
· In the case of overlapping RURs configuration, the UL CI corresponding with the later RUR should be monitored to determine preempted resources within the overlapping part of at least two RURs.
Proposal 5: The processing time requirement for UL cancelation indication shorter than N2 can be supported as an UE capability. 
Proposal 6: For improving resource efficiency, the preempted eMBB UE can generate a new TB and transmit it in the remaining resource without introducing a new UL grant. 
Proposal 7: If the UL transmission in one carrier group is canceled by UL CI, transmission power originally reserved for this UL transmission can be retrieved and reallocated to UL transmission in the same carrier group or different carrier group. 
Proposal 8: Support 1bit open-loop parameter set indicator field in scheduling DCI. 
Proposal 9: The following options can be further considered for OLI related configuration in high layer signaling, 
· Option1: Reusing existing high layer parameter P0-PUSCH-AlphaSet and enlarging maxNrofP0-PUSCH-AlphaSets
· Option2: defining a new high layer parameter for indicating P0 offset.
Proposal 10: Resource scheduled for eMBB transmission can be indicated to grant-free UE via a UL CI, and a same signalling architecture with UL cancelation mechanism can be reused
Proposal 11: For CG-PUSCH, enhanced UL power control mechanism by option 1-3 should be supported, i.e. boosting the transmission power if the CG-PUSCH transmission overlaps with the indicated time and frequency resource. 
Proposal 12: For other eMBB UL signals/channels potential collision with URLLC, 
· Support to cancel PUCCH with CSI, SRS; 
· Support to cancel ACK/NACK in PUCCH or PUSCH, 
· FFS: retransmission of ACK/NACK. 
· It is not necessary to consider the cancellation of PRACH transmission.
Proposal 13: Striving for a unified signaling framework for canceling all potential types of eMBB UL transmission.

	R1-1910168
	Discussion on UL inter UE Tx prioritization/multiplexing
	CMCC

	Observation 1: Group common DCI without UE specific beamforming cannot satisfy the reliability requirement for cell-edge users within non-overlapped CCEs limitation per slot.
Observation 2: Group common DCI with UE specific beamforming will cause extra signalling overhead.
Observation 3: Group common DCI cannot simultaneously achieve high reliability, non-overlapped CCEs limitation per slot and low signalling overhead for cell-edge UEs.
Proposal 1: UE specific DCI should be additionally supported for UL cancelation indication. 
Proposal 2: UL grant scheduling retransmissions, at least based on DCI format 0_0, could serve as the UL cancelation indication, and UE cancels all the earlier scheduled resources.
Proposal 3: UE specific DCI combining both cancelation indication and re-scheduling information could be used for UL cancelation.
Proposal 4: If the first uplink symbol of the pre-empted physical resource which is indicated by the UE specific DCI, starts no earlier than at symbol L3 then the UE would cancel the transmission on the pre-empted physical resource, and transmit on the retransmission physical resources, where 
· L3 is defined as the next uplink symbol with its CP starting after Tproc,3 after the end of the last symbol of the DCI.
· pre-empted physical resource and retransmission physical resources are both indicated by the UE specific DCI.
Proposal 5: Support option 3 that all types of PUCCH cannot be cancelled.
Proposal 6: PRACH transmission should not be cancelled by UL cancellation indication.
Proposal 7: SRS transmission could be cancelled by UL cancellation indication.
Observation 4: The OFDM symbols in the PUSCH that multiplexed with UCI could be protected from cancellation via gNB scheduling. Finer granularity for UL cancellation indication in time domain may be needed.
Proposal 8: Further study the design to transmit UCI when the UCI multiplexed in PUSCH has been cancelled.
Proposal 9: TPC command can be reused for open-loop parameter set indication to decrease DCI payload size.
Proposal 10: Common design for single active CG-PUSCH and multiple CG-PUSCH should be supported.
Proposal 11: Option 3 is more preferred for CG-PUSCH and the granularity of time/frequency as well as DCI size should be configurable.

	R1-1910225
	UL inter UE Tx prioritization for URLLC
	vivo

	Proposal 1: For eMBB UE supporting UL cancellation,
· Monitoring periodicity can be 2, 4, 7 or 14, 28 symbols as starting point
Proposal 2: For UL transmission with associated PDCCH, following conditions for eMBB UE UL CI monitoring are considered.
· Alt.1: If the PDCCH decoding time is specified, UE monitors UL CI from the timing of PDCCH decoded to the X symbols before the start of UL transmission.
· Alt. 2: If the PDCCH decoding time is not specified, UE monitors UL CI at least at the latest monitoring occasion ending no later than X symbols before the start of the UL transmission, and X is related to UL CI processing time.
· UE buffers PDCCH in each monitoring occasion for UL CI. If a PDCCH for grant is decoded, UE starts to decode the PDCCH for UL CI at the latest monitoring occasion ending no later than X symbols before the start of the UL transmission. 
Proposal 3: For UL transmission without associated PDCCH, UE monitors UL CI at least at the latest monitoring occasion that ends no later than X symbols before the start of the UL transmission, and X is related to UL CI processing time.
Proposal 4: If SRS can be cancelled by UL CI, SRS can be transmitted on the non-pre-empted symbols.
Proposal 5: If PUSCH with repetitions are overlapped with URLLC transmission, the repetition that collides with URLLC transmission is cancelled.
· FFS whether a nominal repetition or actual repetition is to be cancelled after there is conclusion on design of PUSCH repetitions in PUSCH session.
Proposal 6: If PUCCH can be cancelled by UL CI, in case of PUSCH with repetitions overlapping with URLLC transmission, the repetition that collides with URLLC transmission is cancelled.
Proposal 7: If out-of-order scheduling is supported and different HARQ process is used, when a PUSCH is overlapped with the preempted resource and is cancelled by UL CI, another PUSCH can be scheduled with a different HARQ process in the non-preempted resource.
Proposal 8: The processing time requirement for UL cancelation indication larger than N2 as defined in Rel-15 UE cap#2 can also be supported as an UE capability
· FFS shorter than N2 of Rel-15 UE processing time Capability #2.
Proposal 9: An UE can be configured to monitor UL cancellation indication that potentially cancels UL transmission including
· Dynamic scheduled UL transmissions, including PUCCH, SRS
· Semi-persistent UL transmissions, including PUCCH, SRS
· Periodic UL transmissions, including PUCCH, SRS
Proposal 10: For UL cancellation indication,
· Framework of DCI format 2_1 is reused for UL cancellation indication, i.e.  a time/frequency domain indication is provided in the cancelation indication DCI for a group of UEs to derive the UL cancelation behavior.
· Bit-size of a UL cancellation indication is 14 bits, as the size of a DL preemption indication.
Proposal 11: A time region starts from X symbols after the ending symbol of the CORESET in which the PDCCH for UL CI is detected, where X is implicitly derived by the minimum processing time for UL cancellation
Proposal 12: Time region duration is configured explicitly by RRC
· Duration of time region can be configured to be equal to one or multiple monitoring periodicities for UL CI.
Proposal 13: Granularity of time domain resource indication is configured by RRC.
Proposal 14: Frequency region for UL CI is derived based on UL active BWP.
Proposal 15: Granularity of frequency domain resource indication is determined based on RRC configuration, e.g. by time domain granularity and size of a UL CI.
Proposal 16: If size for time/frequency resource indication is small, 2-D bitmap for time and frequency resource is supported for time domain indication in UL CI.
Proposal 17: A RNTI is separately configured by RRC for UE configured with UL CI.
Proposal 18: DCI payload size of UL CI is configured by RRC.
Proposal 19: Support cross-carrier indication by UL CI. The association between the fields in DCI and corresponding serving cells is configured by RRC.
Proposal 20: For dynamic grant PUSCH,
· For dynamic grant PUSCH, open-loop parameter set including P0 offset is configured by RRC. P0 offset is applicable to each open-loop parameter set configured by P0-PUSCH-AlphaSet.
· 1-bit in the scheduling DCI is used to indicate whether P0 offset is used for determine the open-loop parameter is used for the UL transmission.
Proposal 21: For different open-loop parameter sets, UE shares the same closed-loop power control loop.
Proposal 22: For UL configured grant PUSCH, an open-loop parameter set is indicated to the UE by group common DCI.

	R1-1910345
	Discussion on inter-UE UL multiplexing
	CATT

	Observation 1: If UE-specific bit filed is defined for each UE in a GC DCI carrying CI, more efficient cancellation method should be studied instead of simply dividing the total payload size equally to each UE.
Observation 2: 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 3: UL cancelation indication requires small monitoring periodicity and large aggregation level, which would increase the PDCCH monitoring burden.
Observation 4: If only define the start time of UE monitoring of CI without associated end time, the UE would continue to monitoring CI in vain if next slots have no PUSCH scheduling at all.
In addition we propose that 
Proposal 1: UE-specific cancellation indication should be additionally supported.
Proposal 2: For group common DCI based CI, the payload size should be aligned with size of fallback DCI.  
Proposal 3: The starting symbol of the reference UL region in time domain is the first available uplink symbol from at least X symbols after the ending symbol of the PDCCH carrying the UL CI, where X is the minimum processing time for UL cancelation, and the ending symbol of the reference UL region in time domain is the slot boundary.
Proposal 4: For determination of RUR frequency region, a reference BWP size could be configured by RRC.
Proposal 5: Either option 4 or option 5 can be adopted as the UL cancellation indication.
Proposal 6: For PUSCH repetition, “stop without resume” is only applicable to the impacted PUSCH transmission.
Proposal 7: 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. 
Proposal 8: Support to define the UL CI monitoring window in order to reduce the UE monitoring burden.
· The starting position should start no later than X symbols before the start of the UL transmission
· The ending position should be no later than X symbols prior to the ending of eMBB PUSCH
· X is related to UL CI processing time
Proposal 9: The collision of URLLC PUSCH and eMBB PUCCH /PRACH should be avoided by resource configuration or scheduling.
Proposal 10: For a DG-PUSCH, at most 2 bits for power boosting indication is sufficient.
Proposal 11: For CG-PUSCH, an open-loop parameter set is indicated to the UE by a UE-specific field in group common DCI is supported.

	R1-1910487
	UL Inter-UE Multiplexing/Prioritization
	Samsung

	Proposal 1: UL cancelation includes SRS transmissions. 

Proposal 2: A gNB configures to a UE whether UL cancelation includes PUCCH or PRACH transmissions. 

Proposal 3: UL cancelation is only applicable to a PUSCH/PUCCH transmission in a slot where symbols are indicated for UL cancelation. 

Proposal 4: A UE that cancels a transmission in a slot based on an UL CI indication does not expect to be scheduled another transmission in the slot. 

Proposal 5: Consider a UE capability for enhanced PDCCH monitoring when the UE indicates a capability to support UL CI. Revisit after finalizing PDCCH monitoring for a UE supporting both eMBB and URLLC. 

Proposal 6: The cancelation information is applicable relative to a symbol that is after the last symbol of the PDCCH providing the DCI format with the cancelation information by a number of symbols equal to the PUSCH processing time for UE processing capability 2.

Proposal 7: The cancelation information includes either the first symbol and the number of symbols or a bit-map of symbols for cancelation of transmissions. 

Proposal 8: The time-domain and frequency-domain granularity for the cancelation information is configurable. 

Proposal 9: GC-DCI for UL CI is based on DCI format 2_1 and uses a time/frequency bit-map indication. 

Proposal 10: A DG-PUSCH transmission can include symbols indicated as DL symbols by TDD-UL-DL-ConfigurationCommon or TDD-UL-DL-ConfigurationDedicated. 

Proposal 11: A UE receiving PDSCH can be configured to puncture the PDSCH reception in the CORESET of the PDCCH providing a DCI format for UL CI depending on whether or not the UE detects the DCI format. 

Proposal 12: 2 bits are used to indicate a value of . 

Proposal 13: A GC-DCI format provides UL CI for CG-PUSCH transmissions. 

Proposal 14: Based on UL CI, a UE selects a CG-PUSCH resource with the fewest canceled REs for transmission and, if needed, rate matches the CG-PUSCH transmission in non-canceled REs. 


In addition, the following observations are made.

Observation 1: There is no need to further consider a sequence or a UE-specific DCI format for UL cancelation. 

Observation 2: There is no need to further consider phase discontinuity in UL CA due to UL cancelation on a cell. 

Observation 3: There is no need to define processing time requirement for UL cancelation indication other than N2. 

Observation 4: The Rel-15 configuration of search space sets is sufficient for the configuration of a search space set for PDCCH monitoring of a GC-DCI format providing UL CI.

Observation 5: There is no need to specify methods to reduce UE monitoring of PDCCH for UL CI. 


	R1-1910522
	On inter UE Tx prioritization/multiplexing enhancements for NR URLLC
	Panasonic

	Observation 1: In NR URLLC UL in Rel. 16, in order to ensure the end-to-end reliability of 10E-6, the reliability of the UL cancellation indication should also satisfy similar reliability criteria.
Observation 2: In NR URLLC  UL in Rel. 16, when PDCCH is used for UL cancellation indication, then it could be assumed that the gNB doesn’t schedule other PDCCHs in the monitoring occasion for the UE and therefore, increased number of CCEs/BDs per slot would not be necessary for the purpose of UL cancellation only. 
Observation 3: In NR URLLC UL in Rel. 16, based on the current agreement, UEs that are configured to monitor GC-DCI for cancellation will always cancel any on-going transmission regardless of their priority level.
Proposal 1: PUSCH repetition scheme for Rel-15 with inter-slot repetition should be allowed to support “stop with resuming” such that only the transmission occasions that collides with pre-empted resources are cancelled, while the other transmission occasions can transmit as scheduled.
Proposal 2: Upon detecting an UL cancelation indication, for the transmission of UL signal/channels, “stop with resuming” is not supported for PUSCH repetition mechanism in Rel-16.
Proposal 3: In NR URLLC UL in Rel. 16, UE specific signalling for UL cancelation indication is not supported.

Proposal 4: In NR URLLC  UL in Rel. 16, UE monitors UL CI at least at the latest monitoring occasion ending no later than X symbols before the start of the UL transmission, and X is related to UL CI processing time.
Proposal 5: In NR URLLC UL in Rel. 16, GC-DCI for cancellation indication should also signal a priority indication to the UEs (that are configured to monitor GC-DCI for cancellation):
· to compare that with the priority of their scheduled or on-going transmission and only cancel it if this priority is lower than the indicated priority by GC-DCI.
Proposal 6: For NR URLLC UL in Rel. 16, PUCCH (all types) with lower priority should be cancelled to allow the transmission of high priority channels

Proposal 7: For NR URLLC UL in Rel. 16, cancellation of PRACH should not be supported


	R1-1910530
	Enhanced inter-UE Tx prioritisation and multiplexing
	NEC

	Proposal 1: The time/frequency region of potential multiplexing URLLC transmissions is pre-configured for the affected UEs.
Proposal 2: A UE only monitors PDCCH for UL cancellation indication if it has or is scheduled to have a UL eMBB transmission over resources configured for URLLC service.
Proposal 3: Support UL cancellation indication to indicate the multiple active CG-PUSCH via a resource index.
Proposal 4: Support UE specific DCI for UL cancellation indication in addition and reuse the non-pre-empted resources.
Proposal 5: Support UL cancellation indication to include a PUCCH resource indicator.
Proposal 6: Support a configurable time duration for UL cancellation indication.
Proposal 7: No significant increase to the overall eMBB UE PDCCH monitoring capability for UL cancellation indication.
Proposal 8: Support gNB to define a new 2 bits field to indicate the new transmit power setting or the power increase for the UE’s UL transmission.

	R1-1910549
	Inter-UE Prioritization and Multiplexing of  UL Transmissions
	Ericsson

	Observation 1	A granular frequency domain indication is useful for resource efficiency.
Observation 2	Power boost of URLLC configured grant transmission can be supported by existing mechanisms.

Proposal 1	Do not support UE specific DCI for cancellation indication in Rel-16.
Proposal 2	Support search space monitoring periodicities of 1, 2 and 4 slots.
Proposal 3	No additional restrictions on aggregation levels and/or number of candidates are introduced for cancellation indication monitoring.
Proposal 4	Adopt the following condition for eMBB UE UL CI monitoring: “monitor all monitoring occasions which can potentially cancel dynamically or semi-statically scheduled UL transmission considering CI processing, TDD pattern and CI content.”
Proposal 5	Do not introduce CI processing time longer than N2.
Proposal 6	Consider defining CI processing time 1-2 OFDM symbols shorter than N2.
Proposal 7	Define CI processing time as a time between the end of CORESET where CI is transmitted and when UE stops the transmission (transmission power considerably drops).
Proposal 8	Size of UL cancellation indication DCI should be aligned with one of the existing DCI formats.
Proposal 9	In Rel-16, consider UL pre-emption indication design based on bit map that corresponds to a time-frequency grid.
Proposal 10	UE doesn’t cancel some PUCCHs upon receiving a CI. Conditions are FFS.
Proposal 11	RAN1 to discuss conditions for cancellation of UCI on PUSCH
Proposal 12	UE does not cancel PRACH upon receiving a CI
Proposal 13	UE cancels SRS upon receiving a CI
Proposal 14	If CI cancels one of repetition, UE continues repeating afterwards.
Proposal 15	If mis-detection of cancellation indicator is not a concern, the cancelled uplink transmission in repetitions causes the UE to send next repetition instance with same redundancy version; Otherwise, redundancy version assignment is not affected by cancelled uplink transmission.
Proposal 16	One bit in DCI is used to signal open-loop power control set.
Proposal 17	Do NOT support open-loop power control set signaling by group common DCI.


	R1-1910623
	Inter UE Tx prioritization and multiplexing
	OPPO

	Proposal 1: PUCCH needs to be preempted but PRACH and SRS cannot be preempted.
Proposal 2: For PUSCH with repetition, whether resuming the remaining repetition or not depends on repetition configuration type, dynamic or semi-static.
Proposal3: For PUSCH with hopping, resuming the remaining hopping part is benefit for transmission efficiency.
Proposal 4: For PUCCH with repetition, whether resuming the remaining repetition or not depends on PUCCH format.
Proposal 5: Considering system flexibility, the gap between UL PI and preemption window and the length of preemption window can be configured by RRC.
Proposal 6: The resource indicated by PI maybe overlapped and the overlapped resource is determined by the latest UL PI. 
Proposal 7: The value of frequency resource granularity needs to be finer and can be multiple of RBG.
Proposal 8: Frequency resource granularity and time resource granularity can be configured by RRC and bit-length for UL PI needs to be studied.
Proposal 9: eMBB UE detects UL PI only before eMBB UE will transmit uplink data. And the UL PI detection occasion can further decrease if UL PI detection occasion is determined by the gap between UL PI and preemption window.
Proposal 10: Stop transmission is determined not only by UL PI, but also by traffic type and/or channel type.
Proposal 11: If group common DCI is shared multiple UEs, especially for cell edge UE. The non-overlapped CCEs for channels estimation will be deficient and PDCCH monitoring capability needs to be enhanced for eMBB UE.
Proposal 12: To avoid PDCCH monitoring capability enhancement, group-common DCI with low aggregation level is shared by cell center and cell middle UE and UE specific DCI with UE specific beamforming is used for cell-edge UE.
Proposal 13: To support open-loop parameter indication, additional power control parameter field, e.g. power control type or open-loop parameter value needs to be added.
Proposal 14: Reuse Rel-15 Group common DCI for TPC command with CG specific field further.

	R1-1910664
	Enhancements to inter-UE multiplexing
	Intel Corporation

	Proposal 1: 
· Reference region for UL cancelation indication should be configured with respect to UL carrier, not for each UL BWP.
· Support dynamic indication of reference region
Proposal 2: 
· GC DCI comprises a bitmap of N bits, where N = XY, X = number of time partitions, Y = number of frequency partitions.
· FFS values of X and Y
· FFS a field for dynamic indication of location of reference region
· Time/frequency indication granularity can be configured

Proposal 3: 
· Support UE specific DCI, such as rescheduling DCI in UL grant, in addition to GC DCI for UL CI.

Proposal 4: 
· Support PUSCH scheduling in non-pre-empted resource.
Proposal 5: 
· Cancelation of SRS, PUCCH, and PRACH is not supported in Rel16.
Proposal 6: 
· An offset can be configured with respect to start of an UL transmission to indicate where to start monitoring for an UL CI.
Proposal 7: 
· Dynamic indication of open power control parameters for CG PUSCH is not supported in Rel16.
· UL rate matching is not supported in Rel-16


	R1-1910772
	UL Inter UE transmission prioritisation & multiplexing
	Sony

	Proposal 1: A CI Reference Region is introduced where a 2D (M×N) bitmap indicator in the CI is used to indicate which portions in the M frequency portions by N time portions of the Reference Region are being used by another UE.
Proposal 2: The time domain of the CI Reference Region starts after an offset ORR after the end of the GC-DCI carrying the CI and has a duration equal to the monitoring periodicity of the GC-DCI.  ORR can be defined in the specifications.
Proposal 3: Consider finer granularity for the frequency portions of the CI Reference Region than that used for Rel-15 DL PI, i.e. consider M>2.
Proposal 4: CI is not applicable for PUCCH, SRS & PRACH.
Proposal 5: After receiving the UL Grant, the UE monitors its first CI at ORR ms prior to the start of the PUSCH transmission and continues to monitor subsequent CI with Reference Regions overlapping the PUSCH transmission.
Proposal 6: Use the CI for uplink Configured Grant to indicate the subset of the Configured Grant resources that have been dynamically scheduled for another (eMBB PUSCH) transmission.
Proposal 7: The CI for Configured Grant reuses the 2D bitmap grid used for Dynamic Grant CI (or DL PI) where the Reference Region of the Configured Grant CI is the area occupied by the uplink Configured Grant resources.
Proposal 8: If the CI indicates a subset of the Configured Grant resource is pre-empted, the UE can:
· Rate match the URLLC PUSCH around the pre-empted region
· Increase the transmission power of the URLLC PUSCH that overlaps with the pre-empted region

	R1-1910830
	Discussion on UL inter UE Tx prioritization
	LG Electronics

	Proposal 1: Only when UE is configured to monitor UL cancelation indication and UE has a UL transmission scheduled, UE monitors UL CI at the monitoring occasion between X + Y symbols before the start of the UL transmissions and X symbols before the end of the UL transmission. 
· UL transmissions related to higher priority service are not applicable to this condition
· E.g., higher priority PUCCH/PUSCH
· FFS: applicability of other UL transmissions
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: The forepart of canceled UL transmission can be transmitted if there is available DMRS within the region and if there is sufficient timing gap between CI and start of the canceled UL transmission. 
Proposal 5: For enhanced power control of DG-PUSCH, new RRC parameter is introduced to configure a set of p0. UE can choose one of p0 via scheduling DCI using a separated field than SRI.
· FFS: the range of p0 in the set
Proposal 6: In case that a new field in a DCI is introduced to change open-loop parameter(s), when SRI is simultaneously configured to be included in the DCI, 
· Apply both open-loop parameter corresponding to SRI and the new field. 
· For p0 of new field, it can be added to or replace a p0 corresponding to SRI.
Proposal 7: To enhance power control for URLLC, down-select from the below two options for configured grant:


	R1-1910868
	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: Refine the RAN1#98 cancelation agreements as follows:
· Only PUSCH repetitions / segments containing resources indicated for cancellation are subject to cancellation whereas other PUSCH repetitions / segments having no overlapping resources are still transmitted by the UE.
· This includes the case of Rel-15 PUSCH slot-aggregation and repetitions and transmission segments of Rel-16 PUSCH Option 4 enhancements
· PUCCH transmissions are not subject to cancellation. 
· PRACH transmissions are not subject to cancellation. 
· SRS transmissions are subject to cancellation only for the symbol(s) where SRS transmission contains resources indicated for cancellation (i.e. the UE is to transmit the remaining SRS symbols).
· Proposal 2-2: Do not additionally support UE-specific DCI for cancelation indication.
· Proposal 2-3: The processing time requirement for uplink cancellation indication should not be larger than N2 as defined for Rel-15 UE capability-2 in 3GPP TS 38.214. A processing time requirement for UL cancelation indication shorter than N2 should be supported as an additional UE capability. 
· Proposal 2-4: For GC-DCI signaling of uplink cancellation 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 cancel. A single (of potentially multiple) UL cancellation indication carried by the new UL cancellation GC-DCI contains: 
· Time-domain information: The time-window for cancellation is expressed by two separate fields of the UL CI message:
· ‘UL cancelation starting time’ field: an index pointing to one entry of a table that defines the starting time of the UL cancellation. The entries of the table are higher layer configured. The size of the configured table is to define the bit-width of the field.
· ‘UL cancelation window length’ field: an index pointing to one entry of a table that defines the window length of the UL cancellation. The entries of the table are higher layer configured including the possibility to configure one state defining cancelation till the end of the slot. The size of the configured table is to define the bit-width of the field.
· Frequency-domain allocation of resources that shall be cancelled are in line with either Type-0 or Type-1 frequency domain allocation as defined in 3GPP TS 38.214, where the selection of Type-0 or Type-1 and the related RBG size is higher-layer configured (e.g. by RRC signaling).
· Proposal 2-5: A UE configured for UL preemption may expect a re-transmission grant of a pre-empted PUSCH transmission already before the end of the initial PUSCH allocation, which may be scheduled a PUSCH re-transmission immediately following the last transmitted symbols of the cancelled PUSCH. 
· Proposal 2-6: The gNB should be able to configure a UE with higher-layer signaling to monitor for uplink cancellation indication with a periodicity as small as 2 symbols. UEs with such configuration are only mandated to monitor for uplink cancellation indication during certain time periods (to enable power saving) defined as (assuming the processing time for UL CI is N2 symbols):
· For DG PUSCH and triggered/aperiodic SRS transmission, the UE shall start monitoring after having received (decoded) the DCI scheduling PUSCH or triggering SRS transmission and continue monitoring at least till N2 symbols before the end of the DG PUSCH / aperiodic SRS transmission. 
· For semi-static PUSCH/SRS, CG PUSCH and periodic SRS, the UE shall start monitoring at latest in the latest UL cancellation indication monitoring occasion ending no later than N2 symbols before the start of the respective PUSCH or SRS transmission and continue monitoring at least till N2 symbols before the end of the respective PUSCH / SRS transmission.
· FFS if the UE could be required to start slightly earlier, e.g. 2 or 3 UL cancellation indication monitoring occasions ending no later than N2 symbols before the respective UL transmission start.  
· Proposal 2-7: Consider defining some maximum delay between the UL grant / SRS trigger and the start for UL cancellation indication monitoring.
· Proposal 2-8: Support an increased PDCCH monitoring capability for UL cancellation indication.
· Support an additional {7,7,4,4} BDs overall per slot for UL cancellation indication monitoring applicable to ={0,1,2,3}
· Support an additional {56,56,32,32} non-overlapping CCEs overall per slot for UL cancellation indication monitoring applicable to ={0,1,2,3} 
· FFS if these enhancements are to be defined per slot or per monitoring span
· FFS if the increased monitoring capability is restricted to UL cancellation monitoring 

Based on the discussions on TPC enhancements for inter-UE multiplexing, the following can be noted: 
· Proposal 3-1: A single bit of indication in the DCI is used for DG PUSCH to indicate which of two configured P0 values should be used for the related PUSCH transmission. 
· Observation 3-1: GC-DCI based operation will lead to lower overhead operation compared to UE specific DCI based solutions (such as Option 2).
· Observation 3-2: URLLC CG PUSCH rate-matching (of Option 3) is not to be considered as a stand-alone solution and only applicable in a small number of cases. Moreover, the motivation for protecting the eMBB PUSCH (and not the CG URLLC PUSCH) seems to be slightly counter-intuitive. 
· Observation 3-3: For multiple-active CG configurations, Option 1-1 results in much less DL control signaling overhead compared to Option 1-2 and does not require independent TPC loops for the UE simplifying UE implementation.
· Observation 3-4: For multiple-active CG configurations, Option 1-3 requires at least two independent DCIs (one for TPC, one for overlapped resource indication) for enhanced TPC operation for CG PUSCH and gives less flexibility to the gNB to control unnecessary power boost (e.g. in case of minor overlap) compared to Options 1-1 & 1-2. In the scenario where the overlapped resources are non-continuous, option 1-3 either incurs unnecessary power boost or requires more than one indication for overlapped resource indications.
· Observation 3-5: In contrast to Option 1-1, Option 1-2 and Option 1-3 are using two completely different approaches for DG and CG PUSCH handling, which increases UE implementation complexity. 
· Proposal 3-2: Support Option 1-1, i.e. Indication of open-loop parameter set based on UE-specific/configured grant specific indication fields in group common DCI, with the following details:
· The open-loop parameter set is indicated to the UE by a configured bit in group common DCI format 2_2
· Support separate configuration of the bit location within DCI format 2_2 for different CG configurations of a UE 
· For a UE, the open-loop parameter sets for DG-PUSCH and CG-PUSCH as well as different CG configurations can be different (i.e. support separate configuration) and only different P0 (but not alpha) is supported.

	R1-1910937
	UL cancelation indication design for enhanced inter UE Tx prioritization/multiplexing
	Sharp

	Observation 1: UL CI needs to indicate PRB(s) and/or OFDM symbol(s) similar to DL pre-emption
Observation 2: Comparing to 2D bitmap indication, using two separate indications in time domain and frequency domain may result in unnecessary cancellations.
Observation 3: For CG UE configured with large periodicity, it is not necessary for the UE to monitor UL CI frequently.
Proposal 1: The signaling design for the resource indication by UL CI in Rel-16 should reuse the design from the resource indication for DL pre-emption in Rel-15.
Proposal 2: UE that supports UL cancellation can be configured with more than one PDCCH monitoring occasions for UL CI in a slot.
Proposal 3: Finer indication granularity of UL CI comparing to DL PI can be considered to avoid unnecessary cancellation.
Proposal 4: UE with grant-based UL transmission is only required to monitor UL CI after a UL grant is detected until the corresponding UL transmission has been finished.
Proposal 5: For UE configured with CG transmission, UE monitors UL CI at the latest monitoring occasion that ends no later than X symbols before the start of the UL transmission, and X is related to UL CI processing time.

	R1-1911000
	Enhanced inter UE Tx prioritization/multiplexing
	ETRI

	Proposal 1: Strive for the common and unified design for inter-/intra-UE UL multiplexing.
Proposal 2: To reduce the complexity, the monitoring of UL CI can be considered jointly with DL PI. 
Proposal 3: Indicating UL reference resource may reuse indicating DL reference resource as much as possible. 
Proposal 4: UE-specific DCI is specified in addition to group-common DCI. 
Proposal 5: Repeated PUSCH and PUCCH transmission does not resume after stopping due to UL CI.
Proposal 6: Clarify the previous agreement, i.e., UL CI can cancel HARQ-ACK that is piggybacked on PUSCH, and discuss jointly that whether to stop PUCCH carrying UCI.
Proposal 7: FFS the way of resending HARQ-ACK feedback.
Proposal 8: PRACH preamble is not stopped, and message 3 PUSCH (in 2/4-step RACH) is stopped by the UL CI. 

	R1-1911082
	On uplink inter-UE transmission prioritization and multiplexing
	MediaTek Inc.

	Observation 1: If UE-specific DCI format 0_0 and/or format 0_1 interrupts & re-schedules eMBB PUSCH, control signaling overhead can be significantly reduced in comparison to group-common DCI-based cancelation indication.
Observation 2: For a UE with simultaneous eMBB and URLLC services, due to the limit in the BDs/non-overlapping CCEs, it is not feasible to configure the UE with separate DCI for UL cancelation indication.
Observation 3: Reusing DCI formats 0_0/0_1 for cancelation indication is straightforward and requires minimal specification efforts.
We have the following proposals:

Proposal 1: Reuse one of the existing DCI formats for UL cancellation indication in Rel-16.
Proposal 2: UE-specific DCI format 0_0 and 0_1 are used to interrupt/cancel eMBB PUSCH.
Proposal 3: Some of the existing fields in DCI format 0_0 and/or 0_1 are used as validation bits to indicate the resources preempted by URLLC and to re-schedule canceled eMBB PUSCH on new resources.
Proposal 4: Uplink cancelation indication cannot interrupt any PRACH transmission.
Proposal 5: SRS and PUCCH interruption shall not be discussed in Rel-16.
Proposal 6: Uplink cancelation indication can interrupt dynamic, periodic, and semi-persistent eMBB PUSCH if processing time requirements can be satisfied.


	R1-1911122
	Uplink Inter-UE Tx Multiplexing and Prioritization
	Qualcomm Incorporated

	Proposal 1: The time-domain resources indicated in an UL cancellation indication for a given cell shall start a certain number of symbols after the CORESET in which the UL cancellation indication is received. 
· The number of symbols is equal to N2 defined in Rel-15 UE cap#2.
Proposal 2: Different UL cancellation indication may indicate overlapping time-domain resources for the same UE on the same cell. 
· Later UL cancellation indication could cancel uplink transmissions on the overlapping resources which are not cancelled by the earlier cancellation indication.  
Proposal 3: To speed up the UL CI PDCCH decoding, configuring one PDCCH candidate per monitoring occasion is enough. 
Proposal 4: The size of the DCI for UL cancellation indication signalling should be aligned to existing DCI formats, e.g., DCI format 2_1. 
Proposal 5: Processing time requirement for UL cancelation indication larger than or smaller than N2 as defined in Rel-15 UE cap#2 is not supported. 
Proposal 6: A UE configured for monitoring UL CI does not need to attempt UL CI PDCCH decoding in monitoring occasions impacting the uplink symbols for which the UE has no uplink transmission. 
Proposal 7:  Clarify the agreement in RAN1 #98 that ULCI applies to low-priority (i.e., eMBB) PUSCH transmissions, including DG-, CG-, and SP-. 
Proposal 8:  The UL cancellation indication does not apply to PUCCH transmissions.
Proposal 9:  The UL cancellation indication applies to SRS transmissions.
Proposal 10:  UL CI does not apply to PRACH transmissions (including preamble and MSG 3 PUSCH and its retransmissions).
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 may 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: For PUSCH transmissions with repetitions (including Rel-15 and Rel-16), the stopping without resuming is performed separately for each repetition.
Proposal 14: For supporting stop without resuming, UE does not expect the gNB to schedule another PUSCH of the same priority as the cancelled PUSCH on the non-preempted resources. gNB may schedule another PUSCH of higher priority than the cancelled PUSCH on the non-preempted resources.
· Note: non-preempted resources are resources that were originally scheduled for a PUSCH transmission from the UE, are not pre-empted by ULCI, and are dropped due to stop without resume. 
Proposal 15: Allow the UE to set the TB CRC to all zeros when (1) uplink CBG-based reTx is configured, (2) the initial transmission of a TB was interrupted and (3) TB comprises more than one CB.

	R1-1911179
	UL inter-UE transmission prioritization/multiplexing
	NTT DOCOMO, INC.

	Proposal 1: 
· For the blind decoding of GC-PDCCH carrying UL cancellation indication, the GC-PDCCH blind decoding is configured with up to two decoding candidates with a configured aggregation level in a CSS in a configured CORESET.
· Aggregation level of 8 and 16 are supported.
Proposal 2:
· About the condition for eMBB UE UL CI monitoring, for UL transmission with associated PDCCH, option 2 is preferred.
Proposal 3: 
· It is beneficial to adopt understanding 2 that UE monitors UL CI at least at the latest monitoring occasion ending no later than X symbols before the start of the UL transmission, and X is related to UL CI processing time.
· if the UL transmission including repetitions, the start of the UL transmission is the start of the UL transmission per repetition. 
Proposal 4: 
· PUCCH cannot be cancelled by the UL cancelation indication.
Proposal 5:
· UL cancellation only cancels the collided repetition(s) without impacting the other repetitions without resource collision.
· UL cancellation only cancels the UL transmission on the target serving cell without impacting UL transmissions on other carriers. 
Proposal 6:
· For the UL cancellation indication signaling, the time and frequency domain resources that to be cancelled can be based on the Frequency domain resource assignment, Time domain resource assignment and Frequency hopping flag, dynamic indication of repetition factor fields contained in the UL grant for scheduling the PUSCH. 
Proposal 7:
· For inter-UE multiplexing with configured grant PUSCH(s), prioritization should be given to finalize the UL cancellation scheme and multiple configured grant configurations. 


	R1-1911252
	Considerations on Enhanced inter UE Tx prioritization/multiplexing
	KT Corp.

	Proposal 1: we think the eMBB UE UL CI monitoring should follow option 2 for the case it has associated PDCCH.
Proposal 2: the PUSCH repetition(s), which is(are) not overlap with the cancelled transmission resource indicated by UL CI, should be transmitted by the eMBB UE.
Proposal 3: At least some UCI like HARQ-ACK should be protected from the UL CI.

	R1-1911300
	Enhanced inter UE Tx prioritization/multiplexing for URLLC
	Motorola Mobility, Lenovo

	Proposal 1: ULCI is monitored at least
· every ‘Y’ monitoring occasions of the search space in which UL CI is configured to be monitored. 
· Y is determined based on a UE capability
· at the latest monitoring occasion ending no later than X symbols before the start of the UL transmission when there is an UL transmission with an associated PDCCH
· X is related to UL CI processing time.
Proposal 2: ULCI can cancel PUCCH transmissions. 
· For HARQ-ACK transmissions, the UE monitors UL CI at least at the latest monitoring occasion ending no later than X symbols before the start of the PUCCH transmission, and X is related to UL CI processing time.
· For SR and/or CSI transmissions, the UE monitors UL CI according to a configured periodicity and offset.
Proposal 3: ULCI can cancel SRS transmissions. 
· For SRS transmissions with an associated PDCCH, the UE monitors UL CI at least at the latest monitoring occasion ending no later than X symbols before the start of the SRS transmission, and X is related to UL CI processing time.
· For SRS transmissions without an associated PDCCH, the UE monitors UL CI according to a configured periodicity and offset.
Proposal 4: ULCI cannot cancel PRACH preamble, but can cancel Msg3 PUSCH.
Proposal 5: Only PUSCH/PUCCH repetitions with resources indicated in UL CI are canceled.
Proposal 6: Another PUSCH can be scheduled in non-pre-empted resource.
Proposal 7: Upon detecting an UL CI on a PDCCH monitoring occasion, 
· the time region starts from X symbols after the ending symbol of the PDCCH carrying the UL CI, where X is the minimum processing time for UL cancelation.
· the length of the time region equals to an RRC configured multiple of the monitoring periodicity of UL CI
· the frequency region equals to the UL active BWP
Proposal 8: The bit-field size for each indication of time/frequency resource in UL CI is [14] bits.
· The granularity for time indication within the time region is RRC configured from {1, 2, 7} symbols
· The granularity for frequency indication is determined from the granularity of time indication.
Proposal 9: Group common DCI (similar to Rel-15 DCI format 2_1) is used to indicate UL cancellation. UE-specific cancellation indication is not supported.
Proposal 10: The case where the UE has URLLC UL transmission colliding with pre-empted period needs to be addressed.
Proposal 11: For a DG-PUSCH, at least 1 bit for the indication an open-loop parameter set is needed. 
· Depending on how power boosting for PUSCH repetitions is handled, 1 (or 2) additional bit(s) maybe required.
Proposal 12: Indication of open-loop parameter sets based on UE-specific/configured grant specific indication fields in group common DCI
· Group multiple CG-PUSCH configurations into upto 4 groups and allocate upto 4 blocks in GC signaling. FFS details of grouping.

Observation 1: Impact to a different carrier due to UL cancelation is similar to the impact due to power scaling in UL CA when the UE is power-limited. UL CI cancelling transmission on a carrier does not result in transmit power variation within an overlapping transmission occasion on a different carrier.
Observation 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.

	R1-1911307
	Considerations on UL inter-UE multiplexing for URLLC
	Sequans Communications

	Proposal 1: to reduce the UE monitoring for UL CI, it is proposed for the eMBB UEs to decide when to monitor the UL CIs with relevant configurations indicated. 
Proposal 2: for the GC-PDCCH based UL cancelation indication, it is proposed for the time resource to be indicated with a SLIV like indication. 
Proposal 3: for the GC-PDCCH based UL cancelation indication, it is proposed for the frequency resource to be indicated with both type 0 and type 1 based indication which are dynamically indicated by a 1-bit type indicator. 
Proposal 4: for lost CIs, it is interpreted differently by different UEs as below: 
UEs with good channel quality continue their transmissions and UEs with bad channel quality cancel their transmissions; 
The channel quality is implicitly indicated with the AL of the DCI which scheduled the PUSCH. 

	R1-1911318
	On UL cancellation scheme for NR URLLC
	WILUS Inc.

	· Observation 1: It is necessary to prevent the HARQ-ACK information in the PUSCH from being cancelled as much as possible since it is required to reschedule and retransmit all cancelled PDSCHs. 
· Proposal 1: Support additionally a UE-specific DCI format for the UL cancelation indication to cancel UL channel/signal of cell-edge UEs. 
· Proposal 2: As one option, the non-overlapped reference UL resource for UL cancelation is defined as follows: 
· Frequency domain: all of PRBs in an active UL BWP
· Time domain: symbols between the symbol right after the CORESET where the group common DCI for cancelation indication is detected and the next CORESET configured to monitor the group common DCI for cancelation indication 
· Semi-static DL symbols are excluded
· Additionally, shift the reference UL resource by considering the minimum processing time for cancelation
· Proposal 3: As one option, the overlapped reference UL resource for UL cancelation is defined as follows: 
· Frequency domain: all of PRBs in an active UL BWP
· Time domain: T symbols from the symbol right after the CORESET where the group common DCI for cancelation indication is detected, where T is equal to or larger than periodicity of the cancelation indication.
· Semi-static DL symbols are excluded
· Additionally, shift the reference UL resource by considering the minimum processing time for cancelation
· Observation 2: For the case of overlapped reference UL resource, indication granularity of UL cancelation indication becomes coarse.
· Proposal 4: A UE should monitor a UL cancelation indication if the reference UL resource corresponding to the UL cancelation indication and the scheduled PUSCH are overlapped at least one symbol.

	R1-1911327
	Enhanced inter UE Tx prioritization/multiplexing for URLLC
	CAICT

	Proposal 1: Channel-specific and UE-specific configuration of which channels are to be cancelled by the group common DCI for cancelation indication.
Proposal 2: Considering UE specific cancelation indication as the complementary of group common DCI.

	R1-1911337
	Enhanced Inter UE Transmit prioritization/multiplexing for eURLLC
	InterDigital, Inc.

	Proposal 1: 	The GC-PDCCH explicitly indicates the time and frequency region for the UL cancellation 
Proposal 2: 	A cancellation indication can be applicable only to a transmissions with a priority level above a semi-statically configured threshold. 
Proposal 3: 	A cancellation indication can be applicable only to a transmission scheduled in a resource that overlaps with a semi-statically configured set of resources. 
Proposal 4: 	The UE can be configured with multiple set or resources where UL transmission cancellation is applicable, where each set may be configured with a threshold that indicates what transmission priority level can be subject to UL cancellation. 
Proposal 5: 	Support cancellation indication for a resource in a different carrier.

Proposal 6: 	At least for single active CG-PUSCH, UE can derive the transmissions power based on the time/frequency resource indicated by a group common DCI (Option 1-3).
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