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1 Introduction
In RAN1 #98bis meeting, the following agreements regarding UL CI were made [1].
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.
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
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 provide our views on UL CI monitoring, reference UL resource, and the aspect of handling PUCCH on cancelled PUSCH.
2 Discussion
UL CI monitoring
To reduce the burden of an eMBB UE for monitoring UL CI, two options are considered as follows.
· 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.
If an UL grant indicates a large K2, then option 1 may result in UE monitoring more UL CI monitoring occasions than option 2. Since the latency requirement of URLLC service may require gNB configuring UL CI monitoring occasions with short time separation, it is more flexible and reliable to configure the reference UL resource (RUR) associated with adjacent UL CI monitoring occasions to be overlapped, so that gNB may transmit the UL CI considering the PDCCH loading. To achieve this purpose, UE should be able to monitor more than one UL CI monitoring occasions for some configurations. Therefore, option 1 is preferred.
It was agreed in RAN1 #98bis that “2-level PHY priority of DG PUSCH at least for PHY-layer collision handling is determined by a PHY indication/signalling”. For intra-UE prioritization, UE will drop a PUSCH indicated as low priority if it overlaps with another PUSCH indiated as high priority.
For inter-UE prioritization, the PHY indication/signalling can be reused. Since a UE may have both eMBB and URLLC traffic, from the aspect of UL CI monitoring, the PHY indication/signalling can be used to determine whether the UE needs to monitor UL CI. That is, UE starts UL CI monitoring after the PDCCH is decoded, scheduling a PUSCH indicated as low priority.
Proposal 1: For dynamic grant, UE starts UL CI monitoring after the PDCCH is decoded, scheduling a PUSCH indicated as low priority.
For configured grant, it was agreed in RAN1 #98bis that “2-level PHY priority of CG PUSCH at least for PHY-layer collision handling is determined by an explicit indication (as a new RRC parameter) in each CG configuration for Type 1 and Type2 CG PUSCH”.
Since there is basically no PDCCH decoding for configured grant, the starting condition for UE to monitor UL CI for dynamic grant cannot be applied to configured grant. To ensure a CG PUSCH can be cancelled by UE, UE should monitor the UL CI monitoring occasions with associated RUR overlapping with the CG resource. Similarly, to reduce the burden of UL CI monitoring, a UE only monitors the UL CI monitoring occasions with associated RUR overlapping with the CG resource identified as low priority by a RRC parameter.
Proposal 2: For configured grant, UE monitors the UL CI monitoring occasions with associated RUR overlapping with the configured grant resource identified as low priority by a RRC parameter.
[bookmark: _Hlk861261]
Reference UL resource
For determination of reference time region, it was agreed that the reference time region starts from X symbols after the ending symbol of the PDCCH carrying the UL CI, where X is at least equal to the minimum processing time for UL cancelation. It is unclear whether the minimum processing time considers TA. If TA is not considered for determining the start of reference time region, the symbols at earlier part of the RUR may not be able to be canceled by the UE if TA is large enough, as depicted in Figure 1.
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Figure 1. UL symbol cannot be canceled by UE due to large TA
To resolve this issue, the following three options can be considered.
Option 1: The TA of the UE receiving UL CI is taken into account for determining the start of reference time region.
Option 2: gNB configures a reference TA in UL CI configuration, and the UE takes into account the reference TA for determining the start of reference time region.
Option 3: TA is not taken into account for determining the start of reference time region, i.e., UE assumes TA is zero.
For option 1, no RRC configuration is needed. However, it may result in different UEs having misaligned reference time region, if the difference between the TA of UEs are large enough. In this case, PUSCH cancellation may not be done correctly for some UEs, if gNB indicates UL CI based on the reference time region of some other UEs.
For option 2, a RRC parameter needs to be introduced in UL CI configuration. The reference time region of the UEs can be aligned and all symbols within the reference time region is able to be cancelled by the UEs, if the reference TA is configured to be equal or larger than the maximum TA of the UEs.
For option 3, the reference time region of the UEs can be aligned. However, the starting symbols of the reference time region may not be able to be cancelled by some UEs, if the TA of the UEs are large enough.
Therefore, we prefer option 2, since it can ensure the eMBB PUSCH can be cancelled.
Proposal 3: A reference TA is configured by gNB, and UEs receiving UL CI take into account the reference TA for determination of the start of reference time region.

It was agreed that cross-carrier indication is supported for UL CI, the starting bit index of the information bits for a serving cell is configured the same way as SFI and DL PI. It is not clear from the agreement if SUL can be configured with associated bits in UL CI. Considering a serving cell may be configured with NUL carrier and SUL carruer, and on which UL carrier PUSCH is transmitted may be dynamically scheduled, it should be able to configure associated bits in UL CI for SUL.
Proposal 4: If a serving cell is configured with NUL and SUL, each UL carrier can be configured with different positionInDCI.

The minimum processing time depends on the SCS of DL and UL carrier. Thus, if a UE is configured with single UL carrier with associated bits in UL CI, the minimum processing time for determination of start of reference time region is based on the smallest SCS of SCS of the PDCCH carrying UL CI and the SCS of the PUSCH to be cancelled.
If a UE is configured with multiple UL carriers in UL CI, how to determine the minimum processing time needs to be clarified, since the UL carriers may be configured with different SCS. The following options can be considered.
Option A: The minimum processing time for determination of the start of reference time region on a UL carrier is based on the smallest SCS of the SCS of PDCCH carrying UL CI and the SCS of the UL carrier on which reference UL resource is defined.
Option B: The minimum processing time for determination of the start of reference time region on a UL carrier is based on the smallest SCS of the SCS of PDCCH carrying UL CI and the SCS of the UL carriers configured with associated bits in UL CI.

For option A, the minimum processing time would be different for different UL carriers if the SCS of the PDCCH carrying UL CI is the smallest SCS, and the UL carriers are configured with different SCS. Therefore, the starting time of the reference UL resource may be different on different UL carriers.
For option B, the minimum processing time is the same for all UL carriers configured with associated bits in UL CI. Therefore, the starting time of the reference UL resources on the UL carriers is aligned.
From scheduling point of view, option B seems easier to determine which UL CI monitoring occasions may be used for cancelling the PUSCHs at a certain time. Therefore, option B is preferred.
Proposal 5: Minimum processing time for determination of start of reference time region is based on the smallest SCS of the SCS of PDCCH carrying UL CI and the SCS of the UL carriers configured with associated bits in UL CI.

Handling of PUCCH overlapping with cancelled PUSCH
In some scenarios, a PUSCH may be scheduled to be overlapped in time with a PUCCH, according to current specification, the UCI of the PUCCH will be multiplexed in the PUSCH. Now, if the PUSCH is to be canceled by the UE according to a received UL CI, the PUCCH may be dropped unnecessarily.
To avoid PUCCH dropping without increasing UE complexity, a timeline condition should be defined for UE to determine whether to transmit or drop the PUCCH in this case. The Rel-15 timeline requirements for UCI multiplexing may be used as a baseline.
As shown in an example in Figure 2, if the time duration from the end of UL CI to the earliest symbol of the overlapping PUSCH and PUCCH is equal or larger than , then the UCI can be transmitted on PUCCH. Since  defines the minimum processing time for UE to make multiplexing decision for overlapping PUSCH and PUCCH, it is reasonable the same amount of time may apply in this scenario, where UE decides not to transmit PUSCH and transmits PUCCH instead.
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Figure 2. Timeline requirement for transmitting PUCCH overlapping with a cancelled PUSCH
On the other hand, if the time duration from the end of UL CI to the earliest symbol of the overlapping PUSCH and PUCCH is less than , the PUCCH should not be transmitted.
Proposal 6: Rel-15 timeline requirements for UCI multiplexing is used as a baseline for determining whether a PUCCH overlapping with a cancelled PUSCH can be transmitted.




3 Conclusions
In this contribution, we discussed the issues regarding UL CI monitoring, reference UL resource determination, and handling of PUCCH overlapping with cancelled PUSCH.
Based on the discussion in section 2, we have proposals as follows:
[bookmark: _Toc4685928]Proposal 1	For dynamic grant, UE starts UL CI monitoring after the PDCCH is decoded, scheduling a PUSCH indicated as low priority.
Proposal 2	For configured grant, UE monitors the UL CI monitoring occasions with associated RUR overlapping with the configured grant resource identified as low priority by a RRC parameter. 
[bookmark: _Toc4685930]Proposal 3	A reference TA is configured by gNB, and UEs receiving UL CI take into account the reference TA for determination of the start of reference time region.
[bookmark: _Toc4685931][bookmark: _GoBack]Proposal 4	If a serving cell is configured with NUL and SUL, each UL carrier can be configured with different positionInDCI.
Proposal 5	Minimum processing time for determination of start of reference time region is based on the smallest SCS of the SCS of PDCCH carrying UL CI and the SCS of the UL carriers configured with associated bits in UL CI.
Proposal 6	Rel-15 timeline requirements for UCI multiplexing is used as a baseline for determining whether a PUCCH overlapping with a cancelled PUSCH can be transmitted.
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