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1. [bookmark: OLE_LINK13][bookmark: OLE_LINK14]Introduction 
[bookmark: OLE_LINK3]In this contribution, we discuss the remaining issues on the design of UL cancelation mechanisms and enhanced UL power control scheme. For UL cancellation mechanism, the remaining issues for configuration of UL CI, UE monitoring and cancellation behaviours for UL CI, BD/CCE for UL CI, and intra-UE/inter-UE prioritization simultaneously will be discussed. 
2. UL cancelation mechanisms
2.1. [bookmark: OLE_LINK25]Configuration of duration of time region for UL CI
In current 38.213, the configuration of duration for time region is not correctly captured in the text, when the configured UL CI monitoring periodicity is >1 slot or 1-slot with only one monitoring occasion. Hence, we suggest the following text proposal to reflect the agreement above.
[bookmark: _Ref37183889]Proposal 1: Adopt the following TP#1 in section 11.2A in 38.213.
	---------------------------------Text proposal #1 starts for TS 38.213, Section 11.2A --------------------------------
                                                                    =====omitted text ======
For a serving cell having an associated field in DCI format 2_4, for the field denote by 
-	 a number of bits provided by CI-PayloadSize
-	 a number of PRBs provided by frequencyRegionforCI in timeFrequencyRegion
-	 a number of symbols, excluding symbols for reception of SS/PBCH blocks and DL symbols indicated by tdd-UL-DL-ConfigurationCommon, provided by timeDurationforCI in timeFrequencyRegion if the configured UL CI monitoring periodicity is 1 slot with more than one monitoring occasions within 1 slot, or otherwise, the same as the PDCCH monitoring periodicity provided by the value of monitoringSlotPeriodicityAndOffset, as described in Clause 10.1.
-	 a number of partitions for the  symbols provided by timeGranularityforCI in timeFrequencyRegion
=====omitted text ======

------------------------------- Text proposal #1 ends for TS 38.213, Section 11.2A -----------------------------------



2.2. Priorities of UL transmission to be cancelled
For a UE configured with monitoring UL CI and with services of different priorities, which service priority for a PUSCH that can be cancelled by a detected UL CI needs to be specified.
In RAN1 #100 E-meeting, during the discussion, following options were proposed regarding the service priority that can be cancelled by UL CI.
· Option 1-1: For a given UE, UL CI is only applicable to the UL transmissions indicated/configured as low priority level
· Option 1-2: A UE is not expected to receive a UL CI indicating a cancellation of its high priority UL transmission.
· Option 2: For a given UE, UL CI is applicable to UL transmission irrespective of its priority level.
· Option 3: RRC configuration between option 1and option 2
For option 1-1 and option 1-2, only the channel with low priority is allowed to be cancelled by UL CI in case there are two levels of priorities for a UE. Note that within a certain UE, there are only two priority levels, but there may be multiple services with different requirements or priorities among different UEs in a cell. A UE may be scheduled with a first PUSCH transmission with high priority that is overlapping with a second PUSCH transmission with high priority level in PHY layer from another UE’s perspective. Although both transmissions are labelled as high priority from each UE perspective, but from a network perspective, the first UE may have higher priority than the second one. In such case, the first PUSCH needs to be prioritized and the second PUSCH should be cancelled. However, if option 1-1 or option 1-2 would be adopted, the second PUSCH cannot be cancelled due that it is related to high priority level. 
If option 2 is supported, the problem can be resolved. It is up to gNB to decide whether a transmission irrespective of priority level overlapping with another UL transmission needs to be cancelled. Hence, we suggest option 2 is supported.
If additional impacts on RRC in the maintenance stage is acceptable, option 3 can be also considered.
[bookmark: _Ref37184015]Proposal 2: Support Option 2, i.e. for a given UE, UL CI is applicable to UL transmission irrespective of its priority level.

2.3. UE related behaviors for UL cancellation indication
2.3.1. BD number for monitoring for UL CI
In RAN1 #100 E-meeting, following agreement on the maximum monitoring behavior for UL CI was made [1].
	Agreements:
· 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.



In Rel.15, the number of PDCCH candidates for DCI format 2-0 for a given aggregation level is up to 2 which is configured by RRC. The network configures only one aggregation level and the corresponding number of candidates for DCI format 2-0. Hence, the number of BD for DCI format 2-0 is limited and configured by the network. 
To enable the fast processing while providing some flexibility for the network to transmit UL CI and to control the complexity for monitoring DCI format 2-4, maximum number of PDCCH candidates for DCI format 2-4 can be configured up to 2 per monitoring occasion, which is similar to DCI format 2-0. 
[bookmark: _Ref37183891]Proposal 3: Up to X BDs can be configured for UL CI per monitoring occasion.
· The value of X is 2.
2.3.2. Conditions for UL CI monitoring
There was discussion on methods to reduce UE monitoring for UL CI in the RAN1 #98 meeting. Following conditions were discussed.
· 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. 
For UL transmission with associated PDCCH, two options were proposed. 
· Option 1
Regarding option 1, the key issue is how to determine the timing when a PDCCH is decoded. A decoded PDCCH means UE knows in what time and frequency resource it is scheduled a UL transmission. 
To facilitate the monitoring behaviour of option 1, a definition of PDCCH decoding time could be needed, which is not defined in current specification. In principle, if PDCCH decoding time is to be defined, there are some aspects that need to be considered as follows. 
· SCS
· Number of CCE/BD
· Duration of CORESET
· Bandwidth of CORESET
· Whether wideband/narrow DMRS is adopted
Note that PDSCH processing timeline, i.e. N1, is specified in Rel.15, which includes PDCCH decoding, PDSCH processing, and PUCCH preparation. If only PDCCH decoding is considered, partition of PDSCH processing time N1 of Capability #1 could be considered, e.g. 1/2 of N1, as PDCCH decoding time. Considering the limited time remaining for the WI, defining PDCCH decoding time seems not feasible.
· Option 2
Regarding option 2, UE needs to obtain the time domain resource of the scheduled UL transmission before determining the monitoring for UL CI. Hence, the PDCCH should be decoded as the condition in option 1. There are different cases depending on the receiving time of UL grant and receiving time of UL CI, as shown in the Figure 1.


[bookmark: _Ref24051810]Figure 1: Timing relationship of decoding for UL grant and monitoring for UL CI

For case 1, a PUSCH is scheduled with delay > Capability #1 N2 processing time. A UL CI is detected after the UL grant is decoded. There is sufficient time between the monitoring occasion of UL CI and the PUSCH to be cancelled. 
For case 2, a PUSCH is scheduled with delay = Capability #1 N2 processing time. After the UL grant is decoded, UE monitors UL CI at the latest monitoring occasion ending no later than X symbols before the start of the PUSCH, where X is the minimum UL CI processing time. If a UL CI is detected, there is still enough time for cancellation.
For case 3, a PUSCH is scheduled with delay = Capability #1 N2 processing time. After the UL grant is decoded, there is no monitoring occasion ending no later than X symbols before the start of the PUSCH, where X is the minimum UL CI processing time. In such case, gNB does not know when to transmit the UL CI for the PUSCH to be cancelled.
To overcome the drawback of option 2, a possible solution is that UE buffers PDCCH in each monitoring occasion for UL CI. If a PDCCH for grant is detected and decoded, UE starts to decode UL CI at the latest monitoring occasion ending no later than X symbols before the start of the UL transmission, where X is related to UL CI processing time.
[bookmark: _Ref24116941][bookmark: _Ref21009211][bookmark: _Ref32513914][bookmark: OLE_LINK22]Proposal 4: For UL transmission with associated PDCCH, 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.
· [bookmark: OLE_LINK21]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. 
For UL transmission without associated PDCCH, the time resource for a UL transmission is deterministic. Hence, it is not necessary to involve with PDCCH decoding time when determining the monitoring of UL CI. As discussed in the last meeting, 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.
[bookmark: _Ref21009225]Proposal 5: 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.

2.3.3. Whether another PUSCH can be scheduled in non-pre-empted resource
 In RAN1 #99 meeting, for intra-UE prioritization of UL transmissions with different priorities, following agreement was made [1].
Agreement:
When a high-priority UL transmission overlaps with a low-priority UL transmission in a slot, 
· The UE is not expected to be scheduled to transmit in the non-overlapping canceled symbols
If a UE is scheduled with a PUSCH on a resource that is overlapping with URLLC transmission. UE cancels the PUSCH on the overlapped resource according to the indication by UL CI. If gNB schedules the UE another PUSCH with high or low priority on the non-preempted resource, the PUSCH on the non-preempted resource needs to correspond to a different HARQ process from that of the cancelled PUSCH. It is actually an out-of-order PUSCH scheduling case, which is not supported in Rel.16.
In case of inter-UE prioritization, when a UE is scheduled with a PUSCH on a resource that is overlapping with URLLC transmission, the UE cancels the PUSCH on the overlapped resource according to the indication by UL CI, together with the non-overlapping parts afterwards due to “cancellation without resuming”. Actually, in such case, a high-priority UL transmission from a UE is overlapping with a low-priority UL transmission from another UE in a slot, which is similar to the intra-UE prioritization case. Therefore, for inter-UE case, the same rule can be used, i.e. the UE is not expected to be scheduled to transmit in the non-overlapping cancelled symbols.
[bookmark: _Ref37183898][bookmark: _Ref32513915]Proposal 6: When a scheduled UL transmission from a UE is cancelled by UL CI, the UE is not expected to be scheduled to transmit in the cancelled symbols that do not overlap with the resource indicated by UL CI.

2.4. Scheduling and cancellation at the same time 
In RAN1 #100 E-meeting, an issue was raised that whether a UE is allowed to be scheduled with a PUSCH/SRS and detect a DCI format 2_4 that indicates the cancellation of the same PUSCH/SRS. Actually, method to address this issue can rely on gNB scheduling or configuration, e.g. gNB can configure the UEs with both high priority and low priority traffic and the UE with low priority traffic only in the different groups such that different UL CI for these UEs are to be monitored. Therefore, no specific UE behavior is needed for addressing the issue and error case is specified if this issue occurs.
[bookmark: _Ref37183902]Proposal 7: The UE is not expected to detect a DCI format scheduling a PUSCH/SRS and a DCI format 2_4 that indicates the cancellation of the same PUSCH/SRS in the same monitoring occasion of a search space set or overlapping monitoring occasions of different search space set.

2.5. Cancellation timeline for UL CI for FR2
According to previous agreement, cancellation timeline for UL CI is based on the capability #2 PUSCH processing time. However, capability #2 PUSCH processing time is not always supported for FR2 according to Table 6.4-2 in 38.214. 
[bookmark: _Hlk36719316]Given that UL CI can also be applicable in FR2, the definition of cancellation timeline for UL CI in current 38.213 needs to modify depending on the frequency range in which the UL CI is applied. I.e. in case of a given SCS for FR2 where capability #2 PUSCH processing time is not defined, cancellation timeline for UL CI is defined based on capability #1 PUSCH processing time. Following text proposal in 38.213 is adopted.
[bookmark: _Ref37183906]Proposal 8: UL CI is supported for FR2. In case of FR2 where capability #2 PUSCH processing time is not applicable, cancellation timeline for UL CI is defined based on capability #1 PUSCH processing time.
[bookmark: _Ref37183910]Proposal 9: Adopt the following TP#2 in section 11.2A in 38.213.
	[bookmark: _Hlk37183939]---------------------------------Text proposal #2 starts for TS 38.213, Section 11.2A --------------------------------
                                                                    =====omitted text ======
An indication by a DCI format 2_4 for a serving cell is applicable to a PUSCH transmission or a SRS transmission 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  is provided by XXX.  corresponds to the PUSCH processing capability 2 , or the PUSCH processing capability 1 if PUSCH processing capability 2 is not defined for a SCS configuration for FR2 [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. The UE does not expect to cancel the PUSCH transmission or the SRS transmission before a corresponding symbol that is  after a last symbol of a CORESET where the UE detects the DCI format 2_4.
=====omitted text ======
------------------------------- Text proposal #2 ends for TS 38.213, Section 11.2A -----------------------------------



2.6. Simultaneous Inter-UE/intra-UE prioritization  
For a UE configured with monitoring for UL CI, the UE may be scheduled with UL transmissions with different priorities, e.g. a UE with mixed eMBB and URLLC traffics is configured with UL CI. 
In case of intra-UE prioritization for UL transmissions (PUCCH/PUSCH) with different priorities, following cases are considered. The cancellation behaviours and the intra-UE cancellation timeline are specified for UL transmission with low priority. 
· Case 1: PUCCH with high priority vs. PUSCH with low priority
· Case 2: PUSCH with high priority vs. PUCCH with low priority
· Case 3: PUSCH with high priority vs. PUSCH with low priority
· Case 4: PUCCH with high priority vs. PUCCH with low priority
In case of inter-UE prioritization, UL cancellation mechanism and the inter-UE cancellation timeline are specified for UL transmission (PUSCH/SRS) on the resource indicated by UL CI and PUCCH is not subject to UL cancellation. 
Regarding the intra-UE case 4 where a PUCCH with high priority collides with a PUCCH with low priority, the PUCCH transmission with high or low priorities are not affected by the inter-UE UL cancellation mechanism, since PUCCH cannot be cancelled by a UL CI. Hence, case 4 is not discussed in the subsequent sections.
Regarding the intra-UE case 3 where a PUSCH with high priority collides with a PUSCH with low priority, if both PUSCH are dynamically scheduled, it is actually out-of-order UL scheduling, which is not supported in Rel.16. Hence, case 3 will be discussed considering intra-UE collision between CG PUSCH and DG PUSCH.  
First, it is worthy to mention again that according to the discussion in section 2.2, a UL transmission irrespective of the priorities can be cancelled by UL CI. In the following discussion, we assume a UL transmission with high or low priority in PHY layer overlapping with the resource indicated by a UL CI can be cancelled by the UL CI.
· Case 1: PUCCH with high priority vs. PUSCH with low priority

 
[bookmark: _Ref32339870]Figure 2: Example of intra-UE and inter-UE prioritization in case of PUCCH with high priority vs. PUSCH with low priority (case 1)
An example for case 1 is illustrated in Figure 2.
A DL grant with priority indicator = low schedules a PDSCH and PUCCH 1 for the corresponding HARQ-ACK. An UL grant with priority indicator = high schedules a PUSCH 1 on the resources overlapping with PUCCH 1. After that, gNB sends a UL CI indicating a set of resources where the overlapped UL transmissions will be cancelled. It is a typical case for the application of UL CI, where a prior scheduled UL transmission needs to be cancelled such that a UL CI indicating the resources that are overlapping with the scheduled UL transmission to be cancelled is sent.
Based on the existing agreements, the processing timeline is assumed as follows. The cancellation timeline by intra-UE for low priority transmission is denoted as Tproc,2+d1. The cancellation timeline by UL CI for the pre-empted transmissions is denoted as Tproc,2. The minimum processing time of the high priority PUSCH transmission is denoted as Tproc,2 + d2.
In this case, following options can be considered.
· Option 1: From UE perspective, handling of intra-UE prioritization for overlapping UL transmissions is performed firstly and handling of inter-UE prioritization for UL transmission overlapping with resources by UL CI is performed secondly
· Step 1: If PUCCH 1 with HARQ-ACK (low priority) and PUSCH 1 (high priority) are overlapping, PUCCH 1 with HARQ-ACK with low priority is cancelled if intra-UE cancellation timeline is met
· Step 2: If PUSCH 1 (high priority) is overlapped with the resources to be cancelled indicated by the UL CI, PUSCH 1 is cancelled by UL CI
· In this option, in result the UE will neither transmit PUCCH1, nor PUSCH1 after the above two steps. 
· Option 2: From UE perspective, handling of inter-UE prioritization for UL transmission overlapping with resources by UL CI is performed firstly and handling of intra-UE prioritization for overlapping UL transmissions is performed secondly
· Step 1: When PUSCH 1 (high priority) is overlapped with the resources to be cancelled as indicated by UL CI, PUSCH 1 will be cancelled by UL CI in this case
· Whether a PUSCH overlapping with the resources indicated by UL CI is cancelled fully or partially is dependent on receiving time of the UL CI and the start time of the PUSCH.
· Step 2: If PUSCH 1 is cancelled by UL CI, there is no intra-UE cancellation, i.e. UE can transmit PUCCH 1 with low priority.
· In this option, in result the UE will transmit PUCCH1 after the above two steps. 
· Option 3: From UE perspective, the order for handling intra-UE or inter-UE cancellation for the overlapped UL channels is determined by the receiving time of PDCCH (e.g. the ending symbol) carrying the DCI scheduling high priority transmission or the DCI for UL CI
· In this case, the cancellation procedure and the result are the same as those of option 1, since the UL grant for PUSCH 1 with high priority is received before the UL CL for inter-UE cancellation.
It can be seen that option 1 and option 2 lead to different results. For option 1, both PUSCH 1 with high priority and PUCCH 1 with low priority are cancelled. On the other hand, for option 2 only PUSCH 1 with high priority is cancelled but PUCCH 1 with low priority is transmitted. If it is up to UE implementation, there could be misunderstanding between UE and gNB. Therefore, UE behaviour for handling intra-UE and inter-UE prioritization simultaneously should be specified.

· Case 2: PUCCH with high priority vs. PUSCH with low priority
In case 2, according to the receiving timing relationship between UL CI and DL grant scheduling high priority PUCCH transmission, there may be following different sub-cases.
· Case 2-1: a UL CI is detected before a DL grant with priority indicator = high


[bookmark: _Ref32607850]Figure 3: UL CI is detected before a DL grant with priority indicator = high in case of PUCCH with high priority vs. PUSCH with low priority (case 2-1)

· Case 2-2: a UL CI is detected at the same time as a DL grant with priority indicator = high


[bookmark: _Ref32339897]Figure 4: UL CI is detected the same time as a DL grant with priority indicator = high in case of PUCCH with high priority vs. PUSCH with low priority (case 2-2)

· Case 2-3: a UL CI is detected after a DL grant with priority indicator = high


[bookmark: _Ref32339898]Figure 5: UL CI is detected after a DL grant with priority indicator = high in case of PUCCH with high priority vs. PUSCH with low priority (case 2-3)
For case 2, a UL grant with priority indicator = low schedules a PUSCH 1 transmission with low priority. A DL grant with priority indicator = high schedules a PDSCH and a PUCCH 1 for the corresponding HARQ-ACK on the resources overlapping with PUSCH 1. 
A UL CI is sent by gNB indicating a set of resources where the overlapped UL transmissions will be cancelled. In such case, the target UL channel to be cancelled by UL CI is PUSCH 1 with low priority. It is a typical case for the application of UL CI, where a prior scheduled PUSCH needs to be cancelled such that a UL CI indicating the resources that are overlapping with the scheduled UL transmission to be cancelled is sent.
For case 2, the DCI for UL CI can be received before, simultaneously as, or after the detection of the DL grant, which are illustrated as case 2-1, case 2-2 and case 2-3, respectively, as shown in Figure 3, Figure 4 and Figure 5.
Similar as case 1, following options can be considered for case 2.
· Option 1: From UE perspective, handling of intra-UE prioritization for overlapping UL transmissions is performed firstly and handling of inter-UE prioritization for UL transmission overlapping with resources by UL CI is performed secondly. In case 2-1/2-2/2-3, following procedures are conducted.
· Step 1: If PUCCH 1 with HARQ-ACK (high priority) and PUSCH 1 (low priority) are overlapping, PUSCH 1 with low priority is cancelled if intra-UE cancellation timeline is met
· Step 2: If PUSCH 1 with low priority is fully cancelled, there is no inter-UE cancellation by UL CI (as UL CI cannot be applied to PUCCH)
· In this option, in result, UE will transmit the high priority PUCCH1 after above steps. 
· Option 2: From UE perspective, handling of inter-UE prioritization for UL transmission overlapping with resources by UL CI is performed firstly and handling of intra-UE prioritization for overlapping UL transmissions is performed secondly
· Step 1: When PUSCH 1 (high priority) is overlapped with the resources to be cancelled as indicated by UL CI, PUSCH 1 will be cancelled by UL CI in this case
· Whether a PUSCH overlapping with the resources indicated by UL CI is cancelled fully or partially is dependent on receiving time of the UL CI and the start time of the PUSCH.
· Step 2: If PUSCH 1 is cancelled by UL CI, there is no intra-UE cancellation, i.e. UE can transmit PUCCH 1 with high priority.
· In this option, in result the UE will transmit high priority PUCCH1after the above two steps. 
· Option 3: intra-UE or inter-UE cancellation for the overlapped UL channels depending on the receiving time of PDCCH carrying DCI scheduling high priority transmission or DCI for UL CI
· In case 2-1, the inter-UE cancellation procedure for PUSCH 1 will be conducted first. After resolving the inter-UE prioritization, if there is overlapping between the non-cancelled part of PUSCH 1 and the PUCCH 1 with high priority, intra-UE cancellation procedure will be conducted.
· In case 2-2 and case 2-3, the cancellation procedure can be the same as that of option 1, since the DL grant for PUCCH 1 with high priority is received before or at the same time as the UL CL for inter-UE cancellation
For all options, PUSCH 1 with low priority will be cancelled by intra-UE prioritization procedure or inter-UE UL cancellation procedure. Meanwhile, PUCCH 1 with high priority for HARQ-ACK will not be affected by the handling of intra-UE and inter-UE prioritization.

· Case 3: PUSCH with high priority vs. PUSCH with low priority
An example for case 3 is illustrated in Figure 6.
An UL configured grant PUSCH 2 is to be transmitted where the priority of the CG PUSCH is low. An UL grant with priority indicator = high schedules a PUSCH 1 on the resources overlapping with PUSCH 2. After that, gNB sends a UL CI indicating a set of resources where the overlapped UL transmissions will be cancelled. It is a typical case for the application of UL CI, where a prior scheduled UL transmission needs to be cancelled such that a UL CI indicating the resources that are overlapping with the scheduled UL transmission to be cancelled is sent.



[bookmark: _Ref32599588]Figure 6: Example of intra-UE and inter-UE prioritization in case of DG PUSCH with high priority vs. CG PUSCH with low priority (case 3)
In this case, following options can be considered.
· Option 1: From UE perspective, handling of intra-UE prioritization for overlapping UL transmissions is performed firstly and handling of inter-UE prioritization for UL transmission overlapping with resources by UL CI is performed secondly
· Step 1: If DG PUSCH 1 with high priority and CG PUSCH 2 with low priority are overlapping, CG PUSCH 2 with low priority is cancelled if intra-UE cancellation timeline is met
· Step 2: If DG PUSCH 1 is overlapped with the resources to be cancelled indicated by the UL CI, DG PUSCH 1 is cancelled by UL CI
· In this option, in result the UE will neither transmit DG PUSCH 1 nor CG PUSCH 2 after the above two steps. 
· Option 2: From UE perspective, handling of inter-UE prioritization for UL transmission overlapping with resources by UL CI is performed firstly and handling of intra-UE prioritization for overlapping UL transmissions is performed secondly
· Step 1: When DG PUSCH 1 with high priority or CG PUSCH 2 is overlapped with the resources to be cancelled as indicated by UL CI, DG PUSCH 1 or CG PUSCH 2 will be cancelled by UL CI 
· Whether a PUSCH overlapping with the resources indicated by UL CI is cancelled fully or partially is dependent on receiving time of the UL CI and the start time of the PUSCH.
· In this case, both DG PUSCH 1 and CG PUSCH 2 are fully cancelled by UL CI
· Step 2: If any one or more of DG PUSCH 1 and CG PUSCH 2 is cancelled by UL CI, there is no intra-UE cancellation. 
· In this option, in result the UE will transmit neither DG PUSCH 1 nor CG PUSCH 2 after the above two steps. 
· Option 3: From UE perspective, the order for handling intra-UE or inter-UE cancellation for the overlapped UL channels is determined by the receiving time of PDCCH (e.g. the ending symbol) carrying the DCI scheduling high priority transmission or the DCI for UL CI
· In this case, the cancellation procedure and the result are the same as those of option 1, since the UL grant for PUSCH 1 with high priority is received before the UL CL for inter-UE cancellation.
For all options in case 3, CG PUSCH 2 with low priority will be cancelled by intra-UE prioritization procedure or inter-UE UL cancellation procedure. Meanwhile, DG PUSCH 1 with high priority will be cancelled by inter-UE prioritization.

Based on the discussion, the UE behaviour for UE behaviour for handling intra-UE and inter-UE prioritization simultaneously should be specified rather than leaving to UE implementation. All three options can be considered for down-selection. There may be similar case for a given UE when intra-UE prioritization and dynamic SFI are both enabled. In fact, the cancellation behaviour due to slot format indicated by dynamic SFI is similar to the inter-UE UL cancellation processing.
Note that the discussion on the order of UE handling between SFI cancelation and intra-UE multiplexing/prioritization is still ongoing in Rel-15 CR. Decision on the order of UE processing between intra-UE cancellation and inter-UE cancellation should be consistent with Rel-15 CR discussion.
From UE implementation perspective, option 1 seems more compatible for both cases compared to other options, since the UE processing on the intra-UE cancellation procedure can be independent from that on the inter-UE cancellation. 
[bookmark: _Ref37183913][bookmark: _Ref32513921]Proposal 10: UE behaviour for handling intra-UE and inter-UE prioritization simultaneously should be specified. RAN1 to decide one of the following options. From UE implementation perspective, option 1 is preferred. 
· Option 1: Handling of intra-UE prioritization for overlapping UL transmissions is performed firstly and handling of inter-UE prioritization for UL transmission overlapping with resources by UL CI is performed secondly
· Option 2: Handling of inter-UE prioritization for UL transmission overlapping with resources by UL CI is performed firstly and handling of intra-UE prioritization for overlapping UL transmissions is performed secondly
· Option 3: UE performs intra-UE or inter-UE cancellation for the overlapped UL channels according to the time order which is determined by the receiving time order of PDCCH carrying DCI scheduling high priority transmission or DCI for UL CI.
[bookmark: _Hlk496824026]
3. [bookmark: OLE_LINK16]Conclusion
In this contribution, we provide our views on the remaining issues on UL inter-UE Tx prioritization for URLLC. The proposals are summarized below.
Proposal 1: Adopt the following TP#1 in section 11.2A in 38.213.
	---------------------------------Text proposal #1 starts for TS 38.213, Section 11.2A --------------------------------
                                                                    =====omitted text ======
For a serving cell having an associated field in DCI format 2_4, for the field denote by 
-	 a number of bits provided by CI-PayloadSize
-	 a number of PRBs provided by frequencyRegionforCI in timeFrequencyRegion
-	 a number of symbols, excluding symbols for reception of SS/PBCH blocks and DL symbols indicated by tdd-UL-DL-ConfigurationCommon, provided by timeDurationforCI in timeFrequencyRegion if the configured UL CI monitoring periodicity is 1 slot with more than one monitoring occasions within 1 slot, or otherwise, the same as the PDCCH monitoring periodicity provided by the value of monitoringSlotPeriodicityAndOffset, as described in Clause 10.1.
-	 a number of partitions for the  symbols provided by timeGranularityforCI in timeFrequencyRegion
=====omitted text ======

------------------------------- Text proposal #1 ends for TS 38.213, Section 11.2A -----------------------------------



Proposal 2: Support Option 2, i.e. for a given UE, UL CI is applicable to UL transmission irrespective of its priority level.
Proposal 3: Up to X BDs can be configured for UL CI per monitoring occasion
· The value of X is 2.
Proposal 4: For UL transmission with associated PDCCH, 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 5: 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 6: When a scheduled UL transmission from a UE is cancelled by UL CI, the UE is not expected to be scheduled to transmit in the cancelled symbols that do not overlap with the resource indicated by UL CI.
Proposal 7: The UE is not expected to detect a DCI format scheduling a PUSCH/SRS and a DCI format 2_4 that indicates the cancellation of the same PUSCH/SRS in the same monitoring occasion of a search space set or overlapping monitoring occasions of different search space set.
Proposal 8: UL CI is supported for FR2. In case of FR2 where capability #2 PUSCH processing time is not applicable, cancellation timeline for UL CI is defined based on capability #1 PUSCH processing time.
Proposal 9: Adopt the following TP#2 in section 11.2A in 38.213.
	---------------------------------Text proposal #2 starts for TS 38.213, Section 11.2A --------------------------------
                                                                    =====omitted text ======
An indication by a DCI format 2_4 for a serving cell is applicable to a PUSCH transmission or a SRS transmission 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  is provided by XXX.  corresponds to the PUSCH processing capability 2 , or the PUSCH processing capability 1 if PUSCH processing capability 2 is not defined for a SCS configuration for FR2 [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. The UE does not expect to cancel the PUSCH transmission or the SRS transmission before a corresponding symbol that is  after a last symbol of a CORESET where the UE detects the DCI format 2_4.
=====omitted text ======
------------------------------- Text proposal #2 ends for TS 38.213, Section 11.2A -----------------------------------



Proposal 10: UE behaviour for handling intra-UE and inter-UE prioritization simultaneously should be specified. RAN1 to decide one of the following options. From UE implementation perspective, option 1 is preferred.
· Option 1: Handling of intra-UE prioritization for overlapping UL transmissions is performed firstly and handling of inter-UE prioritization for UL transmission overlapping with resources by UL CI is performed secondly
· Option 2: Handling of inter-UE prioritization for UL transmission overlapping with resources by UL CI is performed firstly and handling of intra-UE prioritization for overlapping UL transmissions is performed secondly
· Option 3: UE performs intra-UE or inter-UE cancellation for the overlapped UL channels according to the time order which is determined by the receiving time order of PDCCH carrying DCI scheduling high priority transmission or DCI for UL CI.

[bookmark: OLE_LINK20]References
[1] [bookmark: _Ref16602912][bookmark: _Ref7542291][bookmark: OLE_LINK15]Chairman’s Notes RAN1 #100 E-meeting.
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