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1. Introduction
[bookmark: OLE_LINK11][bookmark: OLE_LINK12] In the work item description, we have the following scope. In the previous meeting, GC-DCI will be supported for UL cancellation. We share our views about UL cancellation scheme.
	Agreements:
· Support at least group common DCI for cancelation indication
· FFS whether or not to additionally support UE-specific DCI for cancelation indication



2. Discussion
[bookmark: _Hlk4588240]The out-of-order UL scheduling is being discussed in the other agenda (enhanced scheduling for URLLC), and we also consider similar topic in the other agenda (UCI enhancement for URLLC). Considering limited time budget, the group may prefer the simple solution to this problem.
The final solution should strive for less impact to the UE implementation and to the specification, in addition to achieving the sufficient the performance. In our perspective, the inter-UE multiplexing and the intra-UE multiplexing have significant commonality. This is because UE behaves similarly though objectives are different, i.e., UE pre-empt the previously scheduled PUSCH for other PUSCH of own or the others. Therefore, inter-UE multiplexing and intra-UE multiplexing solution should be discussed altogether to get more optimized and less impact to the legacy UEs.
[bookmark: _Ref534965596]Proposal 1: Strive for the common and unified design for inter-/intra-UE UL multiplexing.
2.1. Design for GC-DCI as UL PI
In the previous meeting, GC-DCI is agreed to support as UL PI. The baseline for broadcast GC-DCI should be legacy DCI format 2_0 (SFI) and DCI format 2_1 (PI). The fundamental differences between two formats are to indicate whether an information about the past slots or about the upcoming slots. We can think of two alternatives in this approach.
· Alt 1: New format is introduced
· Alt 2: Legacy format is modified and reused for UL PI.
In the Alt 1, UE should monitor one more format of DCI possibly by using new search space or new RNTI. In this alternative, it is concerned that new format burdens PDCCH monitoring. 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 PI can be configured in a shared search space. For example, the DL PI DCI can share the same search space of UL PI DCI, i.e., one of PDCCH candidates for a DL PI DCI, and the other PDCCH candidate is allocated for a UL PI DCI. 
In the Alt 2, payload of the legacy broadcast DCI is extended to include more information. For example, the DCI format 2_x can append some bitmaps to indicate some of UL reference resources. Each UE is configured to monitor UE-specific positions in DCI, where UE can find a UL PI bitmap in the DCI format 2_x. One advantage of Alt 2 is to keep PDCCH monitoring burden as the Rel-15 has. 
[bookmark: _Ref5087411]Proposal 2: Downselect the following to support UL PI: New DCI is introduced or legacy DCI is enhanced (i.e., increased the payload).
[bookmark: _GoBack]If the Alt 2 is adopted, then we can discuss two formats of GC-DCI. If DCI format 2_0 is extended and includes UL PI as well as SFI, then in the configured symbol position in the DCI payload, new SFI-like indication prevents UE from transmitting eMBB PUSCH. For instance, this indication can convert FL symbol to DL symbol. In some sense, SFI and UL PI shares a feature, which indicates a UE to the future behavior. 
If DCI format 2_1 is extended and includes UL PI as well as DL PI, then UL PI can be appended to the DL PI. On the other hand, it is noted that the target reliability for DL PI and for UL PI can be different because gNB can puncture eMBB PDSCH on its need but eMBB PUSCH already harm URLLC PUSCH thus UL PI 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.
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: UE-specific DCI is specified in addition to group-common DCI.
2.3. UE behaviour upon receiving UL cancelation indication
The UCI may have or may not have been piggybacked on eMBB PUSCH. When the PUSCH is not transmitted in the same slot due to UL PI in GC-DCI, the UCI can be either carried on the intended PUCCH in the slot or dropped as well as PUSCH. In our understanding, there has been few discussions how to deal with the UCI on PUSCH so far. 
In the other agenda, UCI and UL-SCH are discussed to classify into low priority (for eMBB) and high priority (for URLLC). Likewise, in this agenda, UCI and UL-SCH can be further divided though they are assigned to map into one PUSCH. Besides, UCI types matter to whether drop or multiplex, because some UCI type like periodic CSI seems less important while HARQ-ACK is important to manage the DL operation.
Considering UL grant as URLLC is as important as UL PI, any UL transmission based on URLLC PDCCH may not be dropped due to UL PI. This may include: UL-SCH, HARQ-ACK feedback, aperiodic CSI report, aperiodic SRS, PRACH by PDCCH. The method to notify a UE to whether this UL transmission is intended for eMBB or URLLC has been discussed yet agreed, which could be a new RNTI, or search space id, new DCI format, etc. In our understanding, each UL signal/channel may not dropped if URLLC PDCCH has triggered.
The above argument can be generalized to GF PUSCH. In other words, GF PUSCH for eMBB can be stopped by UL PI. This implies that UE cares PDCCH before/while transmitting GF PUSCH. In our view, it makes sense because UE is operating PDCCH reception. The UL PI in PDCCH does not assign or alter any UL resource but determines whether transmit (a part of) PUSCH.
[bookmark: _Ref16683263]Proposal 4: URLLC triggered UL signa/channel is not cancelled due to UL PI.
One alternative is to deliver UCI of all types and services and drop UL-SCH for eMBB. It is based on the observation that URLLC PDSCH should require HARQ-ACK as quick as possible. URLLC HARQ-ACK is as important as URLLC PUSCH. In this case, URLLC HARQ-ACK is transmitted while eMBB UL-SCH is dropped. Since eMBB PUSCH is pre-empted, the UE should transmit either PUCCH or (modified) PUSCH instead to map URLLC HARQ-ACK. eMBB HARQ-ACK can be also considered important, because retransmission of all PDSCH may lose DL throughput.
[bookmark: _Ref16683268]Proposal 5: URLLC HARQ-ACK is not cancelled due to UL PI, and FFS eMBB HARQ-ACK
If UCI is mapped on PUCCH, it means that the UE should be ready for two UL channels and choose either one UL channel by receiving the UL PI. On the other hand, if UCI is mapped on PUSCH, then UE can just drop the UL-SCH and/or UCI of low priority which is for eMBB if UL PI is detected. In our understanding, the dropping UL-SCH for eMBB and/or a part of UCI (of lower priority) and transmitting the other part of UCI (of higher priority) should be the solution if UCI exists.
[bookmark: _Ref525910331]Proposal 6: UCI of higher priority is transmitted (FFS on PUSCH or PUCCH), and only UL-SCH and/or UCI of lower priority is dropped due to the UL PI.
Another alternative is to drop PUSCH (i.e., all the UCI with UL-SCH). It is simpler to implement because UE transmits nothing. In turn, the serving gNB receives nothing and regards as DTX or pre-empted. The serving gNB should assign the same UL-SCH again within the eMBB latency requirement. However, some UCI type is very sensitive to the possible delay, for instance, the URLLC PDSCH’s HARQ-ACK should not be dropped even though UL-SCH for eMBB is dropped. Thus, we need to check the feasibility if UCI is dropped.
In case of adopting dropping UCI as well, the PDSCH should be retransmitted and such overhead can be significant. In our understanding, just retransmitting UCI would reduce this overhead. For example, we can consider UL grant can trigger HARQ-ACK.
[bookmark: _Ref16522704]Observation 1: Dropping HARQ-ACK and re-schedule dropped PDSCH due to UL PI is not efficient.
3. Conclusion
In this contribution, we address our view about inter-UE transmissions.
Proposal 1: Strive for the common and unified design for inter-/intra-UE UL multiplexing.
Proposal 2: Downselect the following to support UL PI: New DCI is introduced or legacy DCI is enhanced (i.e., increased the payload).
Proposal 3: UE-specific DCI is specified in addition to group-common DCI.
Proposal 4: URLLC triggered UL signa/channel is not cancelled due to UL PI.
Proposal 5: URLLC HARQ-ACK is not cancelled due to UL PI, and FFS eMBB HARQ-ACK
Proposal 6: UCI of higher priority is transmitted (FFS on PUSCH or PUCCH), and only UL-SCH and/or UCI of lower priority is dropped due to the UL PI
Observation 1: Dropping HARQ-ACK and re-schedule dropped PDSCH due to UL PI is not efficient.
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