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1. [bookmark: OLE_LINK13][bookmark: OLE_LINK14]Introduction 
[bookmark: OLE_LINK3]In RAN1 #98 and RAN1 #98bis meetings, following agreements regarding UL inter-UE Tx prioritization for URLLC [1]. In this contribution, we discuss the remaining issues on the design of UL cancelation mechanisms and enhanced UL power control scheme. 
	[bookmark: OLE_LINK9][bookmark: OLE_LINK10]Agreements:
· 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?

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:
· 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:
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



2. UL cancelation mechanisms
2.1. [bookmark: OLE_LINK25]Configuration of UL CI
· DCI payload size for UL CI
For UL CI, it was agreed that the DCI payload size is configured by RRC. The configurable DCI payload sizes can follow the configurable payload sizes for DCI format 2_1, e.g. maximum DCI payload sizes of UL CI is 126.
[bookmark: _Ref21009335]Proposal 1: The maximum DCI payload sizes of UL CI is 126.
· Support 1-bit granularity for the configuration of DCI payload size of UL CI.

· Monitoring periodicity for UL CI
Considering the scheduling of URLLC traffic and latency requirement, the monitoring periodicity can be 2, 4, 7 or 14 symbols as starting point. It was proposed that monitoring periodicity larger than 5 slots is not supported for UL CI. The motivation for 5-slot monitoring periodicity is for TDD case, where slot configuration with dual periodicities may be used, e.g. 2.5 ms periodicity for SCS=30kHz. In such case, UL slot(s) occurs every 2.5 ms periodicity. Therefore, monitoring periodicity for UL CI could be 5 slots.
[bookmark: _Ref21009191][bookmark: _Ref24116913]Proposal 2: For UL cancellation, the maximum monitoring periodicities for UL CI is 5-slot.

2.2. Indication of time/frequency resource for UL CI
2.2.1. Reference time region 
· Starting time of time region
It is agreed that 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. The remaining issue is that whether X can be configured to be larger than the minimum processing time for UL cancelation. 
There may be issue when in TDD case X is equal to the minimum processing time for UL CI. An example is shown in the Figure 1. In the example, a TDD configuration “DDDDDUUUUU” is used. For PUSCH 1 in UL slot #6, it is included in the time region #1, which can be indicated by the UL CI detected in the monitoring occasion #5 in DL slot #4. The duration of reference time region is assumed as 2-slot. For PUSCH 2 in UL slot #9, it is included in the time region #2. However, there is no monitoring occasion of UL CI that is applicable for time region #2.
This is because the reference time region starts from X symbols after the ending symbol of the PDCCH CORESET carrying the UL CI, where X is fixed. For the case in the figure, a possible solution is to configure the duration of time region as 5 slots such that the UL slots can be addressed by a single time region and there can be applicable monitoring occasion for UL CI. However, it may result in coarse granularity of time/frequency indication or increased overhead of UL CI.
To overcome this problem, X can be configurable by RRC or indicated by DCI. To be specific, an offset of X can be configured by RRC, e.g. in slot-level or symbol-level. Alternatively, a set of offsets is configured by RRC and the starting of reference time region is indicated by the offset in the UL CI.
[bookmark: _Ref24116918]Proposal 3: In case of TDD, for the starting time of reference time region, following options can be further considered to determine the X.
· Option 1: X is up to NW implementation, e.g. large duration of time region or coarse indication granularity.
· Option 2: X is determined by an offset configured by RRC configures.
· Option 3: X is indicated by UL CI from the set of offsets configured by RRC.


[bookmark: _Ref24051832]Figure 1: Determination of starting time of reference time region in case of TDD

· Duration of time region
For the reference time region, the duration of time region is configured explicitly by RRC. The values of duration of time region can be 2OS, 4OS, 7OS, 14OS, 28OS. In principle, the duration of time region can equal to or larger than the monitoring periodicity for UL CI. If the duration of time region is larger than the monitoring periodicity of PDCCH for UL CI, different time regions may be overlapped. The overlapped part of time regions can be associated with multiple monitoring occasions for UL CI.
[bookmark: _Ref24116921]Proposal 4: For duration of the reference time region, the values of duration of time region can be 2OS, 4OS, 7OS, 14OS, 28OS.

· Handling DL symbols within reference time region
Regarding how to handle the DL symbols, similar mechanism as DL preemption can be adopted. When determining the duration of time region, a set of consecutive symbols are included in a time region, regardless of DL/UL symbols. After the duration of time region is determined, the actual available symbols within the time region only take into account the UL symbols, i.e. DL symbols are excluded. 
[bookmark: _Ref24116923]Proposal 5: For UL CI, the duration of a reference time region configured by RRC contains a set of consecutive symbols. Within a reference time region, the actual available symbols within the time region only take into account UL symbols, i.e. DL symbols indicated by tdd-UL-DL-ConfigurationCommon are excluded.

2.2.2. [bookmark: _Ref23946665]Reference frequency region for UL CI
It was agreed that the reference frequency region where a detected UL CI is applicable is configured by RRC. Based on current RRC configuration structure, the reference frequency region is configured in the serving cell where UL CI is monitored. It may result in the same configuration of reference frequency region across different serving cells in case of cross-carrier indication. However, there could be different numerologies or different bandwidth for different serving cells, a common configuration of reference frequency region for multiple serving cells is not applicable. Therefore, the reference frequency regions should be independent among different serving cells, i.e. reference frequency region for a serving cell is separately configured. 
On the other hand, for UE configured with multiple UL BWPs in a given serving cell, the reference frequency region may be different in different UL BWPs. One possible solution is to configure reference frequency region for UL CI per UL BWP for a serving cell. An alternative is to configure the reference frequency region relative to PRB 0 for a given serving cell. The actual reference frequency region for a given UL BWP is derived based on the configuration of reference frequency region and the UL BWP.
[bookmark: _Ref24116926]Proposal 6: For UL CI, the reference frequency region is configured by RRC per serving cell.

In addition to the configuration of reference frequency region, there are parameters that are configured in the serving cell where UL CI is monitored, e.g. payload size of UL CI, duration of reference time region, time granularity. In case of cross-carrier indication, all these parameters for UL CI are the same across different serving cells that a UL CI is applicable to. In fact, for different serving cells, there could be different duration of time region or time granularity for UL CI such that the payload size of UL CI could be different. Therefore, the parameters for UL CI can be changed to be configurable per serving cell.
[bookmark: _Ref24116929]Proposal 7: For UL CI, following parameters configured by RRC per serving cell can be considered.
· CI-PayloadSize
· timedurationforCI
· timeGranularityforCI

2.2.3. Time/frequency domain resource indication
· Size of UL cancellation indicator per serving cell
The size of UL cancellation indicator depends on the size of time region and frequency region. In addition to 14-bit, the sizes of UL cancellation indicator per serving cell can be 2, 4, 7, 28.
In case of large size for reference time region, in order to ensure the indication granularity, more than 14 bits can be considered. Given that the duration of reference time region can be up to 28 symbols, 28 bits for the UL cancellation indicator can be supported.
In case of small size for reference time region, small number of bits for UL cancellation indicator can be adopted, for harvesting the signaling overhead reduction. On the other hand, for such case, both fine granularities of time indication and frequency indication can be achieved by a reasonable size of UL cancellation indicator. Therefore, values of 8, 12, 16, 20, 21, 24 can also be considered for UL CI.
[bookmark: _Ref24116932]Proposal 8: In addition to 14-bit, support the following configurable sizes of UL cancellation indicator per serving cell, 2, 4, 7, 28.
· Other values 8, 12, 16, 20, 21, 24 can be considered. 

· Granularity of time domain resource indication
The bit-size for time domain indication for UL CI is related to the granularity of time domain indication. A configurable granularity for time domain indication can be adopted to achieve the flexibility. The time domain granularity is defined as the number of portions within a time region. The possible values for time granularity can be 1, 2, 4, 7, 14, or 28. The time granularity needs to accommodate the duration of time region, i.e. number of portions within a time region should be no larger than the number of symbols of a time region.
[bookmark: _Ref21009307]Proposal 9: The time domain granularity is defined as the number of portions within a time region. The values of time granularity for UL CI can be 1, 2, 4, 7, 14, 28.

· Time/frequency resource indication
In RAN1 #98bis meeting, it was agreed that the time and frequency resource for cancellation is jointly indicated by a 2D-bitmap over the time and frequency partitions within the reference region. The frequency domain granularity is determined based on the configured time domain granularity and the configured bit field size of each indicator. 
· Size of UL cancellation indicator is configured as NCI.
· The time domain granularity for UL CI is configured as the number of portions within a reference time region, i.e. Nt.
· The frequency domain granularity for UL CI is defined as the number of portions within a reference frequency region, i.e. Nf, where . 
Regarding the configuration of duration of reference time region, bits for UL cancellation indicator and the time granularity for UL CI, there may be some combinations that are applicable for UL CI. In table 1, example of combinations of configurations of reference time region and time granularities, and the derived frequency granularities are provided. Note that in the table NCI =14 bits are adopted according to current agreement. Other configurations can be supported after more sizes of UL cancellation indicator are decided.
[bookmark: _Ref24124249]Proposal 10: For the time-frequency indication configuration of UL CI, support the configurations in table 1 as starting point.
Table 1: Example of combinations of reference time region and time/frequency granularities (assuming NCI = 14 bits)
	Duration of reference time region (in symbol)
	Number of portions of reference time region, Nt
	Number of portions of reference frequency region, Nf 

	2
	2
	7

	2
	1
	14

	4
	4
	3

	4
	2
	7

	4
	1
	14

	7
	7
	2

	7
	4
	3

	7
	2
	7

	7
	1
	14

	14
	14
	1

	14
	7
	2

	14
	4
	3

	14
	2
	7

	14
	1
	14

	28
	14
	1

	28
	7
	2

	28
	4
	3

	28
	2
	7



2.3. UE related behaviors for UL cancellation indication
· Aggregation level and number of PDCCH candidates for UL CI
Regarding the aggregation levels and the number of PDCCH candidates for UL CI, there can be some restrictions, in order to reduce the overhead for detection of UL CI. Similar mechanism as the monitoring configuration for SFI in Rel.15 can be used. The aggregation level and the number of PDCCH candidates configured by RRC for UL CI. Only one aggregation level can be configured. For the configured aggregation level, there are up to two candidates for UL CI.
[bookmark: _Ref24116939]Proposal 11: The aggregation level and the number of PDCCH candidates configured by RRC for UL CI. Only one aggregation level can be configured. For the configured aggregation level, there are up to two candidates for UL CI.

· 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 take into account 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 2.


[bookmark: _Ref24051810]Figure 2: 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: OLE_LINK22]Proposal 12: 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 13: 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.
[bookmark: OLE_LINK18][bookmark: OLE_LINK19]
· Whether another PUSCH can be scheduled in non-pre-empted resource
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 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. 
An example is shown in the Figure 3. PUSCH 1 is scheduled by UL grant #1 with HARQ process number #1. After that, PUSCH 1 is to be cancelled since it is overlapped with URLLC transmission. UL grant #2 is transmitted to schedule PUSCH 2 on the resource that is not overlapped with URLLC transmission. In such case, PUSCH 1 and PUSCH 2 are in out-of-order scheduling. If out-of-order scheduling is supported and different HARQ process is used, another PUSCH can be scheduled in non-preempted resource.
[bookmark: _Ref21009258]Proposal 14: 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.


[bookmark: _Ref20931714]Figure 3: Example of another PUSCH scheduled after UL cancellation

[bookmark: _Hlk496824026]
3. Enhanced UL power control
It was agreed that for DG-PUSCH, one bit (separately from SRI) in UL grant is used to indicate the open loop power control parameter set. To further clarify the above agreement, the OL power control indication for P0 value is supported for DCI format 0_1 and DCI format 0_2. 
Separate configurations for the open loop power control parameter P0-PUSCH-Set per DCI format can be supported, given that there could be different usages of DCI format 0_1 and DCI format 0_2 for different services.
[bookmark: _Ref24116953]Proposal 15: The open loop power control indication for P0 value is supported for DCI format 0_1 and DCI format 0_2. Separate configurations for the open loop power control parameter P0-PUSCH-Set per DCI format can be supported.

If UE is configured with OL power control indication for P0 value, closed-loop power control loop should be common regardless the selection of open-loop parameter sets. This is because UE needs to boost its transmission power even when switching open-loop parameter sets. 
[bookmark: _Ref21009369]Proposal 16: For different open-loop parameter sets, i.e. different P0 values in the sets, UE shares the same closed-loop power control loop.

4. Text proposal for UL inter-UE prioritization in 38.213
11.5	Cancellation indication 
…omitted part…
For a serving cell, denote by 
-	 a number of bits provided by CI-PayloadSize
-	 a number of PRBs provided by frequencyRegionforCI in timeFrequencyRegion
-	 a number of consecutive symbols provided by timeDurationforCI in timeFrequencyRegion
-	 a number of symbols provided by timeGranularityforCI in timeFrequencyRegion
 sets of bits of a field in DCI format 2_4 have one-to-one mapping with  groups of symbols, where each of the first  groups includes symbols and each of the remaining  groups includes   symbols. A UE does not expect to be configured with .
For a symbol group,  bits in each set of bits have one-to-one mapping with  groups of PRBs, where each of the first  groups includes  PRBs and each of the remaining  groups includes  PRBs.
…omitted part…

5. [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: The maximum DCI payload sizes of UL CI is 126.
· Support 1-bit granularity for the configuration of DCI payload size of UL CI.
Proposal 2: For UL cancellation, the maximum monitoring periodicities for UL CI is 5-slot.
Proposal 3: In case of TDD, for the starting time of reference time region, following options can be further considered to determine the X.
· Option 1: X is up to NW implementation, e.g. large duration of time region or coarse indication granularity.
· Option 2: X is determined by an offset configured by RRC configures.
· Option 3: X is indicated by UL CI from the set of offsets configured by RRC.
Proposal 4: For duration of the reference time region, the values of duration of time region can be 2OS, 4OS, 7OS, 14OS, 28OS.
Proposal 5: For UL CI, the duration of a reference time region configured by RRC contains a set of consecutive symbols. Within a reference time region, the actual available symbols within the time region only take into account UL symbols, i.e. DL symbols indicated by tdd-UL-DL-ConfigurationCommon are excluded.
Proposal 6: For UL CI, the reference frequency region is configured by RRC per serving cell.
Proposal 7: For UL CI, following parameters configured by RRC per serving cell can be considered.
· CI-PayloadSize
· timedurationforCI
· timeGranularityforCI
Proposal 8: In addition to 14-bit, support the following configurable sizes of UL cancellation indicator per serving cell, 2, 4, 7, 28.
· Other values 8, 12, 16, 20, 21, 24 can be considered. 
Proposal 9: The time domain granularity is defined as the number of portions within a time region. The values of time granularity for UL CI can be 1, 2, 4, 7, 14, 28.
Proposal 10: For the time-frequency indication configuration of UL CI, support the configurations in table 1 as starting point.
Proposal 11: The aggregation level and the number of PDCCH candidates configured by RRC for UL CI. Only one aggregation level can be configured. For the configured aggregation level, there are up to two candidates for UL CI.
Proposal 12: 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 13: 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 14: 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 15: The open loop power control indication for P0 value is supported for DCI format 0_1 and DCI format 0_2. Separate configurations for the open loop power control parameter P0-PUSCH-Set per DCI format can be supported.
Proposal 16: For different open-loop parameter sets, i.e. different P0 values in the sets, UE shares the same closed-loop power control loop.
[bookmark: OLE_LINK20]References
[1] [bookmark: _Ref16602912][bookmark: _Ref7542291][bookmark: OLE_LINK15][bookmark: _GoBack]Chairman’s Notes RAN1 #98bis.
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