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1. Introduction
[bookmark: OLE_LINK11][bookmark: OLE_LINK12]In the previous meeting, many agreements are made. Those agreements left many issues for study, and we address our views regarding UL CI.
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 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



To support the Rel-16 URLLC, 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 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.
[bookmark: _Ref21279131]Proposal 2: To reduce the complexity, the monitoring of UL CI can be considered jointly with DL PI.
A payload of the legacy format of the broadcast DCI is modified to include more information. The DCI format 2_x is introduced to include some bitmaps to indicate some of UL reference resources. Each UE is configured to monitor UE-specific positions in the DCI, where UE can find a UL CI bitmap in the DCI format 2_x.
As an example, we can discuss two existing formats of GC-DCI. If DCI format 2_0 is extended and includes UL CI as well as SFI, then in the configured symbol position in the DCI payload, new SFI-like indication prevents UE from transmitting PUSCH. For instance, this indication can convert FL symbol to DL symbol. In some sense, SFI and UL CI shares a feature, which indicates a UE to the future behavior. If DCI format 2_1 is extended and includes UL CI as well as DL PI, then 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 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. 
In our understanding, DCI format 2_1 can be enhanced as the UL CI, and similar mechanism of indicating DL reference resource can sufficiently point to any UL reference resource and is already flexible. Although companies suggested many alternatives, we do not a strong need to modify the way of indicating the reference resource. 
[bookmark: _Ref21279138]Proposal 3: Indicating UL reference resource may reuse indicating DL reference resource as much as possible.
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 4: UE-specific DCI is specified in addition to group-common DCI.
2.3. UE behaviour upon receiving UL cancelation indication
	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) 



In the previous meeting, the UL channels/signal are identified to stop due to UL CI. From agreements, SRS can be cancelled per symbol not per resource, and as for further discussion, dropped PUSCH (or PUCCH) may (not) be resumed. In this repetition, we can follow the Rel-15 behaviour of TDD SFI. The repeated UL transmission does not occur when SFI does not support the transmission, and does count this instance. In this aspects, we can directly generalize SFI into UL CI that decides the actual available UL symbols (equivalently SFI).
[bookmark: _Ref21279146]Proposal 5: Repeated PUSCH and PUCCH transmission does not resume after stopping due to UL CI.
Other set of agreement tells us PUSCH can be cancelled by UL CI. PUSCH can carry UCI and/or UL-SCH. 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 CI is detected. 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.
However the agreement is saying that, in our understanding, DG/CG/SP-PUSCH would include UL-SCH, aperiodic CSI, semi-persistent CSI. We believe that PUSCH of eMBB data would be dropped due to UL PI, but HARQ-ACK should be protected as well. We propose that the previous agreement further clarify whether HARQ-ACK is also dropped with PUSCH, otherwise we need additional mechanism to retransmit HARQ-ACK without retransmit all relevant PDSCH.
This argument is closely related to the next issue about whether UL CI can stop PUCCH. Depending on described options, a particular UCI on PUCCH can also be dropped by UL CI, whereas PUSCH carrying the same UCI can be cancelled. To align this issue, we hope that the previous issue is further clarified and discuss next. If any PUSCH carrying UCI can be dropped, then it is aligned that PUCCH carrying UCI can be dropped as well (i.e. option 1).
[bookmark: _Ref21279152]Proposal 6: Clarify the previous agreement, i.e., UL CI can cancel HARQ-ACK that is piggybacked on PUSCH, and discuss jointly that whether to stop PUCCH carrying UCI.
To facilitate the retransmission of HARQ-ACK, we propose that the next UL transmission (either PUSCH or PUCCH) can carry the dropped HARQ-ACK bits. The DCI can include the DAI that count all current and previous number of HARQ-ACK bits. The DCI has additional field to indicate whether or not transmit the dropped HARQ-ACK bits. The new HARQ feedback timing is now changed to the indicated next UL transmission.
[bookmark: _Ref21266849]Proposal 7: FFS the way of resending HARQ-ACK feedback.
Another remaining issue would be PRACH and/or message 3 PUSCH. A PRACH preamble is used for any initial access procedure or to recover weak beams, or to change SCG or PCell. In some sense, those are essential feature to maintain connected services. It is as important as URLLC services but there is no such latency bound. Moreover, most UEs may not be able to monitor UL CI yet. Thus, we think that only triggered PRACH preamble can be stopped by UL CI. Regarding message 3 PUSCH, the gNB can retransmit RAR if gNB stops message 3 PUSCH by UL CI. In our understanding, message 3 PUSCH may not handled differently. 
Similarly, message B for 2 step RACH, PRACH preamble and PUSCH(s) can be handled as same as PUSCH. That is, PUSCH in message B can be stopped by UL CI, and it is counted as transmitted just as repeated PUSCH does with SFI. Likewise, PDSCH (in message A) can be also stopped by DL PI, but it is related to the other work item and the discussion is omitted.
[bookmark: _Ref21279158]Proposal 8: PRACH preamble is not stopped, and message 3 PUSCH (in 2/4-step RACH) is stopped by the UL CI.
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: To reduce the complexity, the monitoring of UL CI can be considered jointly with DL PI. 
Proposal 3: Indicating UL reference resource may reuse indicating DL reference resource as much as possible. 
Proposal 4: UE-specific DCI is specified in addition to group-common DCI. 
Proposal 5: Repeated PUSCH and PUCCH transmission does not resume after stopping due to UL CI.
[bookmark: _GoBack]Proposal 6: Clarify the previous agreement, i.e., UL CI can cancel HARQ-ACK that is piggybacked on PUSCH, and discuss jointly that whether to stop PUCCH carrying UCI.
Proposal 7: FFS the way of resending HARQ-ACK feedback.
Proposal 8: PRACH preamble is not stopped, and message 3 PUSCH (in 2/4-step RACH) is stopped by the UL CI. 
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