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[bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
In RAN1#98bis, the following agreements have been made [1]:
[bookmark: _Hlk3800378]Agreements:
· Regarding UL CI monitoring, support the following:
· A new RNTI (e.g. CI-RNTI) is used for UL CI
· The aggregation level(s) and the number of PDCCH candidates configured by RRC 
· The DCI payload size for UL CI is configured by RRC
· FFS possible values
· 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 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:
· 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

· The reference frequency region where a detected UL CI is applicable is configured by RRC

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
In this contribution, we discuss the remaining details of UL cancellation indication.  
Discussion
UL inter-UE cancellation indication
It is agreed in RAN1#98bis that the time and frequency resource for UL cancellation is jointly indicated by a 2D-bitmap over the time and frequency partitions within the reference region. For Rel-16 UEs which support UL cancellation indication, the semi-static resource partitioning reserved for multiplexing between URLLC and eMBB services may be configured as the reference region on which the UL cancellation indication applies. A single 2D bit map can be applicable to all UEs for UL cancellation indication via group common DCI. The alternative of indicating by a UE-specific field in group common DCI would result in large messaging size and duplicated information.
Proposal 1: Do not use UE-specific field in group common DCI for indication of time and frequency resources in UL cancellation indication.
The ratio of resources required by URLLC in UL can be typically small, with PUSCH occupying only a small bandwidth of higher PSD, while the eMBB transmission may have wider bandwidth due to the higher data rate. For cases where only the transmission of a single eMBB UE needs to be cancelled, the UE specific DCI is more suitable. Furthermore, the UE specific DCI can apply UE-specific beamforming which would significantly improve the PDCCH reliability for the cell edge eMBB UEs.
[bookmark: _Hlk23764250]Proposal 2: Support UE specific DCI for UL cancellation indication in addition.
To support small resources required by URLLC in UL, e.g. to support target data rate at 32 bytes per 1ms, the resource granularity for both time and frequency domain should to be finer compared to the DL. The frequency resource granularity should be set at the RBG level to avoid unnecessary cancellation, and the time domain resource granularity may be at symbol or mini-slot level, e.g. at 1, 2, 4 or 7 symbols. 
The UE DCI size budget is not increased by monitoring for the UL cancellation indication, so the DCI payload size will need to be aligned with fallback DCI and/or non-fallback DCI. A compact DCI can help to improve the reliability of UL CI detection and UE power saving. The minimum size of compact DCI is targeting 10~16 bits reduction compared to the DCI format size 1_0 for Rel-15 fall back DCI to meet the URLLC BLER requirements, as discussed in [1] section 7.2.6.1. 
Proposal 3: Support Rel-16 compact DCI for UL cancellation indication.
For multiplexing between grant-based UL transmission from a UE and grant-free UL transmission from another UE, the information of configured grant resource (e.g. the time-frequency allocation, including periodicity in mini-slots/symbols) for URLLC services may be known to the multiplexing eMBB UEs via RRC signalling. The eMBB UEs may be scheduled dynamically or via configured grants. The time/frequency region over which the UL cancellation applies may then be notified to the eMBB UE(s) via a resource index (bit map) representing the configured grant. An example in which multiple configured grant configurations can be mapped to indexes is shown in table 1 below:
	Resource Index
	Multiple CG-configurations

	000
	CG-configuration0

	001
	CG-configuration1

	010
	CG-configuration2

	110
	CG-configuration1, CG-configuration2

	…
	…


Table 1 Resource indication for multiple active CG-PUSCH
Rel-16 UEs supporting UL cancellation indication are to support both eMBB and URLLC in general. The RRC configuration of configured grants for the multiplexing region should already be known to these UEs in this scenario, representing no significant RRC overhead. The method would also improve precision and reduce signalling overhead for periodic cancellation of configured grant. The group of UEs multiplexing within a URLLC region may share the total number of configured grant settings and avoid the need of high number of total bits as currently agreed for a dynamic grant cancellation. For the cancellation of configured grants, the partitioning of resource units can be viewed as a special case of dynamic grant 2D bitmap. 
For indicating by a dynamic grant 2D bitmap, if one value of X is 14, for Rel-16 compact DCI, only N=2 (2 bits coarse indication in frequency domain) can be supported. The above proposal would allow more accurate indication with compact DCI size. 
Proposal 4: Support UL cancellation indication to indicate the multiple active CG-PUSCH via a resource bitmap.
[bookmark: _GoBack]Furthermore, the proposed solution would also work for the case of power control based inter-UE Tx prioritisation. If the cancellation of UL transmission cannot be supported, the eMBB UEs may need to lower the transmit power for the affected channel(s), e.g. PUCCH with lower priority, if there is an overlapping resource region as notified by the UL cancellation indication.    
Proposal 5: Support lower eMBB transmit power for the channel(s) which are not cancelled if there is a resource overlap as notified by UL cancellation indication. 
Conclusion
In this contribution, we discussed the remaining details of UL cancellation indication and proposed,
Proposal 1: Do not use UE-specific field in group common DCI for indication of time and frequency resources in UL cancellation indication.
Proposal 2: Support UE specific DCI for UL cancellation indication in addition.
Proposal 3: Support Rel-16 compact DCI for UL cancellation indication.
Proposal 4: Support UL cancellation indication to indicate the multiple active CG-PUSCH via a resource bitmap.
Proposal 5: Support lower eMBB transmit power for the channel(s) which are not cancelled if there is a resource overlap as notified by UL cancellation indication. 
References
Chairman’s Notes for RAN1#98bis 

2

