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1. Introduction
[bookmark: OLE_LINK11][bookmark: OLE_LINK12]In the previous meeting, a good progress was made. In this contribution, we address our views about some of remaining issues. The argument mainly focuses on the design of a UL CI and its interpretations.
2. Discussion
2.1. Design for GC-DCI as UL CI
	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:
· 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:
· 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



It is agreed to support the UL CI as a group common DCI, and UE should monitor a new format of DCI possibly by using new RNTI. It is concerned that the new format burdens PDCCH monitoring because Rel-16 eMBB UEs may possibly monitor the UL CI using increased capabilities for the DCI monitoring. Many ideas were proposed and left as FFS in the previous meeting. For example, those include that possible restriction for monitoring the UL CI and the size of the UL CI.
To relieve this increased burden and to save UE complexity, the DCI size can be aligned to one of legacy DCI format. Moreover, the search space for UL CI can be configured in a shared search space. For example, the DL PI DCI can share the same search space of UL CI DCI, i.e., one of PDCCH candidates for a DL PI DCI, and the other PDCCH candidate is allocated for a UL CI DCI within two possible candidates. A UE for both DL PI and UL PI can find the appropriate PDCCH with reduced number of decodes.
[bookmark: _Ref21279131]Proposal 1: To reduce the complexity, the monitoring of UL CI can be considered jointly with DL PI.

	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



According to the previous agreement, the new DCI format would be introduced and include a bitmap to indicate UL reference resources (of possibly multiple carriers). Each UE is configured to monitor UE-specific positions in the DCI payload, where UE can find the bitmap for the UL CI. 
If DCI format 2_1 is extended and includes the UL CI as well as the DL PI in the same DCI payload, then the UL CI can be appended to the DL PI. On the other hand, it is noted that the target reliability for DL PI and for UL CI can be different because gNB can puncture eMBB PDSCH on its need but eMBB PUSCH already harm URLLC PUSCH thus the UL CI should be more reliable than DL PI. For any case, we need to define a bitmap to indicate the UL reference resource and when to apply this bitmap. 
[bookmark: _Ref21279138]Since the UL CI is included in a group common DCI, the UL CI can be transmitted in the first few symbols in a slot. After a UL CI is received and x symbols later, the UE can apply this reference UL resource from 2D bitmap in the UL CI to the scheduled PUSCH. Possibly, the serving gNB can generate UE-specific 2D bitmaps, but to reduce any overhead it is beneficial to indicate a common bitmap for each active UL BWP. We propose that each 2D bitmap implies UL reference resources in one or more slots. The time resource would start in the first symbol in the slot regardless of the SFI. The frequency resource granularity is determined by the time resource granularity, and the frequency resource granularity can be finer than the time resource granularity because an eMBB PUSCH may be assigned in a narrowband.
Depending on the capability, x can be different for each UE. Thus, with given 2D bitmap, each UE can interpret differently by validating different starting symbol in the UL reference resource. In other words, UE can ignore the first x symbols, and apply the UL CI to whether transmit any UL transmission or not.
[bookmark: _Ref24126765]Proposal 2: A 2D bitmap can indicate from the first symbol in the slot, and the UE can ignore the first x symbols in the reference resource, where x is determined by the capability.
2.2. Further supporting UE-specific signalling
In the previous meeting, agreements tells the discussion further discuss whether UE-specific DCI is supported additionally. In our understanding, the UE-specific DCI works well in technical point of view, and is beneficial when the number of eMBB UE is not large.
In our view, the carrier operating URLLC does not admit many eMBB users, because both URLLC and eMBB throughput can be degraded by each other. If eMBB traffic load is dense, then URLLC carrier should be dedicated to achieve the target performance. Thus, if eMBB and URLLC are multiplexed, then eMBB would keep low resource utilization ratio. Also, eMBB UEs would be configured to monitor frequent CORESET because of DL PI to be monitored. By reasoning, we think that the number of interfering eMBB PUSCH is quite few. eMBB UEs are capable to monitor very frequent CORESET, which can re-schedule the same TB with format 0_0 or 0_1 and as well as DL PI with format 2_1.
According to the evaluation assumption in the study item phase, the radio of traffic densities of eMBB and URLLC can be various. Since a gNB can admit the appropriate eMBB traffic load, it is a matter of optimizing the CORESET overhead.   
Some companies think that this UL grant should be very reliable and the CCE overhead is too large. We think the aggregation level of 8 or 16 will be enough to be reliable. The total CCE overhead depends on the number of scheduled eMBB UEs in the overlapped UL resource, and again it will be few considering reasonable eMBB traffic load in the URLLC carrier. On the other hand, in the common PI, retransmitting UL grants will require similar number of CCEs again. Thus, we think that the CCE overhead of UL grant is less than the group common based PI.
In perspective of processing time, the stopping is indicated after decoding DCI based PI. We think PDCCH decoding time is similar to both UL grant and group common based PI.
[bookmark: _Ref525910320]Proposal 3: For UL CI, a UE-specific DCI is specified in addition to a group-common DCI.
2.3. UL CI with UL multiplexing procedure
	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:
· 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.



In the previous two meetings, RAN1 agreed UL channels/signal that the UL CI can stop. It is a good progress but there is a scenario where this set of agreements does not cover. It is not a pure URLLC scenario but related to the other work item such as NR V2X. 
A UL carrier can be shared by different services and we generally cared about eMBB and URLLC. However V2X can also be supported using a UL carrier. Thus, in principle a potential interference aggressor could be a V2X UE in the same carrier. Furthermore, a single UE can be configured to operate both eMBB and V2X in a certain mode of operations. Then, the serving gNB can transmit UL CI to stop eMBB PUSCH, but this UL CI may or may not stop any sidelink transmission. In our view, the PSSCH (with PSCCH) can be dropped by UL CI in some conditions, but this issue has not been discussed yet and is out of scope in this URLLC agenda.
Therefore, simply, we propose that the UL CI may not affect any sidelink transmission though this UE is configured to monitor the UL CI. It would be good to clarify that the SL transmission is independent of UL transmission. Important messages related to sidelinks can be transmitted using PUSCH/PUCCH with higher priority, and it can be left as implementations.
[bookmark: _Ref24126775][bookmark: _Hlk24100944]Proposal 4: In Rel-16, any sidelink related transmission (e.g., PSSCH/PSCCH) is not cancelled by the UL CI.
2.3.1. UL CI with UCI transmissions
In the previous two meetings, agreements say the UL CI can drop PUSCH with UCI, but cannot drop PUCCH. It is noted that the UCI can be transmitted in PUCCH but not PUSCH. Following the Rel-15 principle, a UE can multiple all relevant UCIs in the potential PUCCH resource and determine whether UCIs can be piggyback onto the indicated PUSCH resource. We focus on this principle to clarify when the UL CI is applied, and identified two alternatives.
· Alt 1: The UL CI is applied after multiplexing PUSCH and UCI.
· Alt 2: The UL CI is applied before multiplexing PUSCH and UCI.
The difference between the Alt 1 and the Alt 2 is clear. Whenever the UCI is multiplexed on PUSCH, the transmission occurs at the indicated PUSCH resource, where the UL CI can drop. Thus, if the DL throughput is be maintained, then the UCI should be protected and the UL CI should not drop the PUSCH. In order to follow previous agreements, the UCI should be mapped onto the PUCCH, which cannot be dropped by the UL CI.
Considering the Alt 1, the UL CI can drop UCI when the PUSCH interferes URLLC. However, the Alt 2 can still transmit the UCI because the UL CI is applied before multiplexing PUSCH and UCI. In other words, the UE can regard the PUSCH as being absent, but with UCI. The UE can transmit the UCI in the indicated PUCCH resource regardless of the UL CI.
[bookmark: _GoBack]Performing the Alt 2 might require the faster capability at the UE, but we expect this is little. When the UCI payload is small, the linear block encoding can be done and rate matched simply by extending coded bits cyclically. We think configured code rate for PUCCH and indicated code rate for PUSCH can be different but only the RE mapping can be different. When the UCI payload is not small, the polar encoding can be done probably with different code rate for PUCCH and PUSCH. If the length (N) is the same, then the additional complexity to rate matching is negligible and the serving gNB can easily indicate the same kernel size. So in our view, the Alt 2 requires little burden compared to the Alt 1, whereas the benefit is clear.
[bookmark: _Ref24126779][bookmark: _Hlk24100948]Proposal 5: The received UL CI is applied before multiplexing PUSCH and UCI.
3. Conclusion
In this contribution, we address our view about the remaining issues for inter-UE UL transmissions.
Proposal 1: To reduce the complexity, the monitoring of UL CI can be considered jointly with DL PI. 
Proposal 2: A 2D bitmap can indicate from the first symbol in the slot, and the UE can ignore the first x symbols in the reference resource, where x is determined by the capability.
Proposal 3: For UL CI, a UE-specific DCI is specified in addition to a group-common DCI.
Proposal 4: In Rel-16, any sidelink related transmission (e.g., PSSCH/PSCCH) is not cancelled by the UL CI.
Proposal 5: The received UL CI is applied before multiplexing PUSCH and UCI.
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