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[bookmark: _Ref513464071]Introduction
This contribution discusses interaction between intra-UE uplink prioritization/multiplexing and inter-UE uplink cancellation features (Issue 3 of [1]). It proposes the following:
· [bookmark: _GoBack]RRC configures whether a CI cancels all PUSCH transmissions or only PUSCH transmissions of low priority; or, if not agreeable, CI cancels PUSCH transmissions of low priority only (i.e., Option 3 or Option 1-1 of Issue 3-1 of [1]). 
· The UE processes a cancellation indication after multiplexing and prioritization of PUCCH and PUSCH overlapping in time (i.e., Option 1 of Issue 3-2 of [1]).
Applicability of CI to different priority levels
In the current specification [2], a UE detecting a CI cancels a PUSCH transmission overlapping with the indicated resources regardless of its priority index. This corresponds to Option 2 in [1]. As a result, the network may have to select between the following options for a UE configured to transmit both high and low priority PUSCH transmissions:
a) Not configuring the UE with CI monitoring
· In this case, low-priority PUSCH transmission from this UE cannot be cancelled;
b) Configuring the UE with CI monitoring, assign same CI-RNTI as other UEs;
· In this case, CI cannot be used to protect a high-priority PUSCH transmission from this UE since it would cancel that transmission itself;
c) Configuring the UE with CI monitoring, assign CI-RNTI different from other UEs;
· In this case, multiple CI transmissions may be required to protect a high-priority PUSCH transmission.

None of the above options is satisfactory. In particular, with option (c) the overhead from CI transmissions may become large as the number of UEs supporting PUSCH transmissions of different priorities increases.
One possible solution is to specify that a UE configured with two priority levels for PUSCH only cancels its low priority PUSCH transmissions. This corresponds to Option 1-1 in [1]. This would greatly facilitate support of CI for UEs with mixed traffic, from network perspective. However, one concern raised during the email discussion is that it would then not be possible to use CI for cancelling a high-priority PUSCH transmission of a UE. Since there may be more than two priority levels from system perspective, this can be considered as a drawback. To overcome this, an RRC parameter can be introduced to indicate whether a cancellation indication is applicable to PUSCH of all priority levels, or only to low priority level (Option 3 in [1]).
If it is not possible to agree on a new RRC parameter, Option 1-1 seems preferable to Option 2. Option 1-1 does not allow cancellation of high-priority transmissions but it should be considered that the network can (and typically would anyway) configure such transmissions to have short duration. Therefore, any additional latency incurred by a pre-empting transmission would be minimal. On the other hand, Option 2 considerably complicates configuration of CI in conjunction with intra-UE multiplexing as explained in above paragraph. 
Thus, it is proposed to agree on Option 3 and if not possible, to agree on Option 1-1.
Proposal 1: RRC configures whether a CI cancels all PUSCH transmissions or only PUSCH transmissions of low priority.
Proposal 2: If Proposal 1 is not agreed, CI cancels only PUSCH transmissions of low priority.
Impact of inter-UE cancellation on intra-UE multiplexing
When there is overlap in time between PUCCH and PUSCH resources, the UE may multiplex UCI and/or data in a single PUCCH or PUSCH resource as described in e.g. sections 9 and 9.2.5 of [2]. If the UE receives a CI applicable to a PUSCH resource that overlaps in time with other PUSCH or PUCCH resources, the outcome of the multiplexing procedure could be different depending on whether the UE processes the cancellation indication before or after multiplexing. For example, since PUCCH is not subject to cancellation, processing the CI before the multiplexing procedure may result in the UE transmitting the PUCCH, while processing the CI after multiplexing would result in the UE not transmitting at all. This issue is captured as Issue 3-2 in [1].
Processing CI before multiplexing could allow the UE to avoid dropping UCI in some cases. However, this benefit comes at a cost of increased complexity from specification (and UE implementation) perspective. For example, there would be a need to handle the potential reception of CI in the specification of timeline conditions for multiplexing. For this reason, it seems preferable that the UE processes CI after performing intra-UE multiplexing and prioritization procedures. This corresponds to Option 1 of [1].
Proposal 3: UE processes a cancellation indication after multiplexing and prioritization of PUCCH and PUSCH overlapping in time.
Conclusion
This contribution proposes the following:
Proposal 1: RRC configures whether a CI cancels all PUSCH transmissions or only PUSCH transmissions of low priority.
Proposal 2: If Proposal 1 is not agreed, CI cancels only PUSCH transmissions of low priority.
Proposal 3: UE processes a cancellation indication after multiplexing and prioritization of PUCCH and PUSCH overlapping in time.
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Appendix
The following agreements were made during RAN1 meeting #96bis:
Working assumption:
· [bookmark: _Hlk21339666]PDCCH is used for UL cancellation indication 
· The Working assumption can be revisited if the DCI for cancellation indication only carry very small number of information bits, e.g. 1 bit. 
Agreements:
· Upon detecting an UL cancellation 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 cancellation 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 cancellation 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.  
The following agreements were made during RAN1 meeting #97:
Agreements:
· Support at least group common DCI for cancellation indication
· FFS whether or not to additionally support UE-specific DCI for cancellation indication
Agreements:
To down-select from the following options for enhanced power control
· [bookmark: _Hlk21340162]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
· [bookmark: _Hlk21340170]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 
· [bookmark: _Hlk21340182]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
The following agreements were made during RAN1 meeting #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
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
The following agreements were made during RAN1 meeting #98bis:
Agreements:
· 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
Agreements:
· 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.
R1-1911660
Agreements:
· 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
Agreements:
· 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
Agreements:
· 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 (in time and frequency) indicated by UL CI.

Agreements:
· 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
Agreements:
· The reference frequency region where a detected UL CI is applicable is configured by RRC
R1-1911688
Agreements:
Support the following for UL CI
· Each UL cancelation indicator per serving cell has a RRC configurable field size of  X bits 
· One value of X is 14
· FFS other values (e.g. X can be N (N>0) times of 7)
· 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
R1-1911712
Agreements:
· For DG-PUSCH, one bit (separately from SRI) in UL grant is used to indicate the open loop power control parameter set 
· Introduce one new RRC parameter that contains one additional P0-PUSCH-Set per SRI
· The one bit indication is present in the UL grant when the above new RRC parameter is configured 
· If present, the one bit in the DCI is used to switch between the P0 value from the existing P0-PUSCH-AlphaSet and the P0 value from the newly configured P0-PUSCH-Set
Conclusion:
· No enhancement for CG-PUSCH power control in Rel-16 for inter-UE multiplexing

The following agreements were made during RAN1 meeting #99:
R1-1912035	Summary#1 of UL inter UE Tx prioritization/multiplexing	vivo
Agreements:
· There is no enhancement to PDCCH monitoring capability (number of BD and non-overlapping CCEs) specifically for UL CI monitoring purpose
Agreements:
· The maximum monitoring periodicity for UL CI is [5] slots 
Agreements:
· Up to X BDs can be configured for UL CI
· FFS per UL CI monitoring occasion or per span
· The value of X is to be concluded during this week
· Note: UE is not expected to be configured with search space configuration for UL CI with AL and number of candidates exceeding X BDs
Agreements:
· The maximum size for dci-PayloadSize-forCI is 126
Agreements:
· Possible values for RRC parameter timedurationforCI can be:
· If the configured UL CI monitoring periodicity is >1 slot or 1-slot with only one monitoring occasion 
· At least the same as the configured UL CI monitoring periodicity
· FFS whether or not to additionally support multiple of UL CI monitoring periodicity
· Otherwise (i.e., >1 monitoring occasion within 1 slot when 1-slot is the configured UL CI monitoring periodicity)
· {2, 4, 7, [14]} OS, which SCS is used when determine the time duration
· SCS for the DL BWP carrying UL CI
· FFS The UE is not expected to be configured with a time duration for CI less than the time different (in symbols) between any adjacent monitoring occasions in a slot
R1-1913368
Agreements:
· Possible values (16 values) for RRC parameter CI-PayloadSize are 
· {[1],2,4,[5],7,8,[10],14,16,[20],[25],28,32,[35],56,112}
· timeGranularityforCI is defined as number of partitions within the time region, and possible values are
· {1,2,4,7,14,28}
· The configured value of CI-PayloadSize shall be a multiple integer of the configured value of timeGranularityforCI
Agreements:
· The frequency region for UL CI is derived by the following
· A RIV indication configured by RRC within value range of (0..37949) (i.e. the same way as IE “locationAndBandwidth” for BWP configuration ), the configuration is per serving cell specific
· The reference point is derived based on the RRC parameter offsetToCarrier (existing parameter, same way as BWP configuration)
· A reference SCS (no RRC configuration) for a serving cell (to handle the case where a UE is configured with multiple BWPs using different SCSs on the serving cell), 
· Use the SCS for the DL BWP carrying UL CI as the reference SCS
Agreements:
· Support per serving cell configuration for the following parameters
· CI-PayloadSize
· timedurationforCI
· timeGranularityforCI
· frequencyRegionforCI
Agreements:
· If a serving cell is configured with SUL, each UL carrier (SUL and non-SUL) can be configured with different positionInDCI.
Agreements:
· The DL symbols indicated by tdd-UL-DL-ConfigurationCommon are excluded from the reference time region for UL CI
· The partition of reference time region is done after excluding the DL symbols
· The symbols used for SSB are also excluded
Agreements:
· Clarification of 2D-bitmap
· 2D-bitmap is to use X bits for bitmap indication over a time/frequency region with M partitions in time and N partitions in frequency, and X=M x N
Agreements:
Regarding “FFS whether or not to additionally support multiple of UL CI monitoring periodicity”
· If the configured UL CI monitoring periodicity is >1 slot or 1-slot with only one monitoring occasion, no additionally support that the time duration to be multiple of UL CI monitoring periodicity

R1-1913527	Summary#3 of UL inter UE Tx prioritization/multiplexing	vivo

Agreement
To determine the P0 value in case SRI is not configured in the DCI
· Option 1A: The open-loop power control parameter set indication field in the DCI can be configurable to be 1 or 2bits
· P0-PUSCH-Set can provide up to two P0 values
· UE uses the P0 values according to open loop power control indication field in DCI 
· UE use P0 from P0-PUSCH-AlphaSet when
· open-loop power control parameter set indication field is 1bit and “0” is indicated, or
· open-loop power control parameter set indication field is 2bits and “00” is indicated
· Open-loop power control parameter set indication field can be separately configurable for DCI format 0_1 and DCI format 0_2
· If open-loop power control parameter set indication field is not present for a DCI format, use P0 from P0-PUSCH-AlphaSet
· A single configuration of P0-PUSCH-Set applies to both DCI format 0_1 and DCI format 0_2

The following agreements were made during RAN1 meeting #100e:
R1-2000801	Summary of UL inter UE Tx prioritization for URLLC	vivo
R1-2001180	Summary#2 of UL inter UE Tx prioritization for URLLC	vivo

[100e-NR-L1enh_URLLC-Inter_UE-01] – Xueming (vivo)
Email discussion/approval on RRC parameter related issues (issues 1 to 5 as in R1-2000801) by 2/27; if there is a spec impact, endorsing the corresponding TP by 3/2
R1-2001290	Summary of email discussion [100e-NR-L1enh_URLLC-Inter_UE-01]	vivo
Decision: As per email decision posted on Feb. 28th,
Agreements:
· Confirm that 14OS can be configured for timedurationforCI (when 1-slot is the configured UL CI monitoring periodicity with more than one monitoring occasions within 1 slot)
· The possible values for CI-PayloadSize, are {1,2,4,5,7,8,10,14,16,20, 28,32,35,42,56,112}
The following TP is endorsed
------------------------------------ Start of TP for 38.213 --------------------------------------------
11.2A	Cancellation indication
< Unchanged parts are omitted >
For a group of symbols, [image: ] bits from each set of bits have a one-to-one mapping with [image: ] groups of PRBs where each of the first [image: ] groups includes [image: ] PRBs and each of the remaining [image: ] groups includes [image: ] PRBs. A UE determines a first PRB index as [image: ] and a number of contiguous RBs as [image: ] from frequencyRegionforCI that indicates an offset [image: ] and a length [image: ] as RIV according to [6, TS 38.214], and from offsetToCarrier in FrequencyInfoUL-SIB that indicates [image: ] for a SCS configuration of an active DL BWP where the UE monitors PDCCH for DCI format 2_4 detection.
< Unchanged parts are omitted >
------------------------------------ End of TP for 38.213 --------------------------------------------

Decision: As per email decision posted on Feb. 29th,
Agreements:
· The maximum UL CI monitoring periodicity is 10 slots.
· Up to X BDs can be configured per UL CI monitoring occasion, X to be decided between X=1 or X=2 in RAN1#100bis.
No RAN1 spec impact - RRC parameter update only.


[100e-NR-L1enh_URLLC-Inter_UE-02] – Xueming (vivo)
Email discussion/approval on UE behavior related issues (issues #1, #3, #5) as in R1-2000801) by 2/27; if there is a spec impact, endorsing the corresponding TP by 3/2
R1-2001291	Summary of email discussion [100e-NR-L1enh_URLLC-Inter_UE-02]	vivo
Decision: As per email decision posted on Mar. 3rd,
Agreements:
· UE derives the RUR start based on “logical time” (i.e. assuming DL timing difference is 0 and TA=0) and the actual cancellation symbol based on “actual time” (i.e. assuming actual DL timing difference, actual TA)
· A new RRC parameter delta_offset d having possible values {0, 1, 2} OFDM symbols is introduced, update the spec as the following 
	For the serving cell, the UE determines the first symbol of the[image: ] symbols to be the first symbol that is after[image: ] + d from the end of a PDCCH reception where the UE detects the DCI format 2_4.[image: ]corresponds to the PUSCH processing capability 2 [6, TS 38.214] assuming [image: ] with[image: ] being the smallest SCS configuration between the SCS configurations of the PDCCH and of a PUSCH transmission or of an SRS transmission on the serving cell.


· Clarify the following by a RAN1 spec update (see below)
· UE is not expected to cancel the transmission of SRS or PUSCH before the first symbol that is T_proc,2 after the end of the reception of the last symbol of the PDCCH carrying the ULCI including the effect of the timing advance.
38.213 Text proposal (maybe further refined by spec editor)
	An indication by a DCI format 2_4 for a serving cell is applicable to PUSCH or SRS transmissions on the serving cell. For the serving cell, the UE determines the first symbol of the  symbols to be the first symbol that is after   from the end of a PDCCH reception where the UE detects the DCI format 2_4, where d is provided by higher layer parameter [xxxx].  corresponds to the PUSCH processing capability 2 [6, TS 38.214] assuming  with  being the smallest SCS configuration between the SCS configurations of the PDCCH and of a PUSCH transmission or of an SRS transmission on the serving cell. UE is not expected to cancel the transmission of SRS or PUSCH before the first symbol that is  after the end of the reception of the last symbol of the PDCCH carrying the ULCI including the effect of the timing advance.



Decision: As per email decision posted on Mar. 3rd,
No conclusion on issues related to the interaction between intra-UE UL prioritization/multiplexing and inter-UE UL cancellation. 
Postponed to RAN1#100bis
Last issue: Whether another UL transmission can be scheduled in the cancelled symbols that do not overlap with the resource indicated by UL CI. Also postponed to RAN1#100bis


[100e-NR-L1enh_URLLC-Inter_UE-03] – Xueming (vivo)
Email discussion/approval on UE behavior related issues (issues #6, #7, #8, #9) as in R1-2000801) by 2/27; if there is a spec impact, endorsing the corresponding TP by 3/2
R1-2001292	Summary of email discussion [100e-NR-L1enh_URLLC-Inter_UE-03]	vivo
Decision: As per email decision posted on Feb. 28th,
Agreements:
· UE performs the UL cancellation based on any detected UL CI, no additional specification for the case of overlapping reference time region for multiple UL CI occasions. 
· A cancelled PUSCH transmission by a UE is counted towards the number of PUSCH that a UE can support per slot

Decision: As per email decision posted on Feb. 28th, the following  is taken as a conclusion with the understanding there is no spec impact
Conclusion:
· It is possible for a UE to indicate both  pa-PhaseDiscontinuityImpacts  (i.e. 6-23) and the support of UL CI for intra-band UL CA
For a UE indicates a capability to cancel overlapping PUSCHs on different intra-band serving cells (if any), and the capability of pa-PhaseDiscontinuityImpacts, and if the PUSCH on at least one serving cell is cancelled, the UE cancels the (repetition of the) PUSCHs transmission on all other intra-band serving cell(s). The cancellation of the (repetition of the) PUSCH transmission on a the set of intra-band serving cell(s) includes all symbols from the earliest symbol that is overlapping with the first cancelled symbol of the PUSCH on the serving cell for which the DCI format 2_4 is applicable to.
image1.png




image2.png




image3.png
Ny =By +| By [Ny | Ny




image4.png
[ Bey /N3, |




image5.png
By ~| By [Ny, J Ny




image6.png
| Bey [Ny |




image7.png




image8.png




image9.png




image10.png




image11.png
[




image12.gif
W




image13.gif




image14.gif
[




image15.gif




