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Introduction
In RAN1 #96bis, #97 meetings, the following working assumption and agreements were achieved:
	Working assumption:
[bookmark: OLE_LINK450][bookmark: OLE_LINK451][bookmark: OLE_LINK452][bookmark: OLE_LINK453][bookmark: OLE_LINK454][bookmark: OLE_LINK455][bookmark: OLE_LINK456][bookmark: OLE_LINK457]PDCCH is used for UL cancellation indication 
· The Working assumption can be revisited if the DCI for cancellation indication only carry very small number of information bits, e.g. 1 bit. 
Agreements:
· Upon detecting an UL cancellation indication, at least stop without resuming is supported
· FFS whether and how to support stop with resume 
Agreements:
· Further discuss which UL transmissions that can potentially be cancelled by the UL cancellation indication, including
· Dynamic scheduled UL transmissions, including PUSCH, PUCCH, SRS
· Semi-persistent UL transmissions, including PUSCH, PUCCH, SRS
· Periodic UL transmissions, including configured grant PUSCH, PUCCH, SRS
· PRACH
Agreements:
· Further discuss, aiming for down-selection, the group common DCI and UE-specific DCI for UL cancellation indication 
· For group common DCI (different from Rel-15 SFI)
· UE is configured to monitor a group common DCI which indicates the time/frequency region on which the UL cancellation indication applies
· For UE specific-DCI
· When applicable, UE is configured to monitor a second UL grant for the same TB as an earlier PUSCH indicating UL cancellation before the end of the earlier PUSCH transmission. In this case, the UE follows the UL cancellation indication. 
Agreements:
· Support at least group common DCI for cancelation indication
· FFS whether or not to additionally support UE-specific DCI for cancelation indication
  



In this contribution, we focus on the UL cancellation scheme. Specifically, we will discuss the design of UL inter-UE cancellation indication (CI) from point of view to limit standardization efforts.
[bookmark: _Ref228947482]Discussion

Group common DCI design for UL CI 
For DL inter-UE multiplexing, the group common DCI is used for carrying downlink preemption indicator (PI) to inform eMBB UEs which resource have been ‘pre-empted’ by other transmissions.
[bookmark: OLE_LINK463][bookmark: OLE_LINK464][bookmark: OLE_LINK465][bookmark: OLE_LINK466][bookmark: OLE_LINK460][bookmark: OLE_LINK461]In DL PI design, the time-frequency blocks of the reference DL resource region determined by {M, N} ({M, N}={14, 1}, {7, 2} ) are indexed via 14-bits information. Each bit within the DL preemption indicator corresponds to the preemption information for one piece of the reference DL resource region. The granularity for frequency domain resource indication is either the total bandwidth of the active DL BWP or the 1/2 of the active DL BWP. The granularity for indicating impacted resource in time domain is either 1/14 or 1/7 of the total DL reference resource region.
To save standardization effort, it is preferable to reuse the design of DL preemption for UL CI as much as possible. We propose to define a reference UL resource region of UL CI in a similar way to the definition of the reference DL region for DL PI. The granularity for frequency domain resource indication is reused, i.e. either the total bandwidth or the 1/2 of the active UL BWP. The granularity for time domain resource indication is either 1/14 or 1/7 of the total UL reference resource region. The details design for the DCI format of UL CI should be further studied, including whether use the same design as the DCI format of DL PI or not.
[bookmark: OLE_LINK484][bookmark: OLE_LINK485]Proposal 1: Reuse the design of DL pre-emption indication for the design of UL cancellation indication as much as possible. 
· [bookmark: OLE_LINK458][bookmark: OLE_LINK459][bookmark: OLE_LINK462]Define a reference UL resource region of UL cancellation indication in a similar way to the definition of the reference DL region for DL pre-emption indication.
· [bookmark: OLE_LINK467][bookmark: OLE_LINK468]The granularity of UL cancellation indication for indicating frequency domain resource is either the total active UL BWP or the 1/2 of the active UL BWP. 
· The granularity of the UL cancellation indication for indicating time domain resource is either 1/14 or 1/7 of the total UL reference resource region.
· FFS: DCI format of the UL cancellation indication, which could be as same as the DCI format　of the DL pre-emption indication or not.

UL CI monitoring
Considering that UL inter-UE multiplexing is not always required, this function should be configurable. Similar to the enabling/disabling of DL PI monitoring, the RRC signaling could be used to enable/disable the UL CI monitoring for UEs.
[bookmark: OLE_LINK469][bookmark: OLE_LINK470]Besides, the periodicity of monitoring the UL CI may be obviously shorter than that of the DL PI. The minimum monitoring periodicity of the DL PI is one slot. However, the monitoring periodicity of the UL CI may need to be shorter than one slot. To avoid interference to URLLC data, the eMBB UE needs to cancel the corresponding UL transmission before the URLLC UE starts to transmit its UL data. In view of that the 1ms round-trip transmission latency may be required by the URLLC traffic, the slot-level monitoring for the UL CI may not be feasible to enable eMBB UE stop its transmission in a timely way, especially when the subcarrier spacing is small. Thus, to avoid collision of URLLC traffic and eMBB traffic, the symbol- level monitoring of potential UL CI would be required for eMBB UEs. This is not an additional requirement for eMBB UEs [1]. Symbol- level monitoring of URLLC PDCCH/DCI has already been supported which could be configured by high-layer parameter monitoringSymbolsWithinSlot. 
[bookmark: OLE_LINK486][bookmark: OLE_LINK487][bookmark: OLE_LINK488]Proposal 2: The RRC signaling can be used to enable the UL cancellation indication monitoring.
[bookmark: OLE_LINK471][bookmark: OLE_LINK472][bookmark: OLE_LINK473]Proposal 3: eMBB UEs support symbol-level UL cancellation indication monitoring.

Reliability of UL CI
In comparison with what required by the DL PI, the UL CI requires much higher reliability. The failure of DL PI detection may lead to the transmission failure of the eMBB PDSCH. It may be acceptable due that the latency/reliability requirement of eMBB traffic is not very high. However, different situation needs to be faced in case of UL CI. The failure of UL CI detection may lead to the transmission failure of the URLLC PUSCH. The reliability of the UL CI should be in the order of 10-5 as well, or even higher. The following two kinds of methods can be considered to improve the reliability of the UL CI. 
1. More time-frequency resource 
[bookmark: OLE_LINK444][bookmark: OLE_LINK445][bookmark: OLE_LINK446][bookmark: OLE_LINK447]Allocating more time-frequency resource for the UL CI is a direct method to improve its reliability. For example, it can adopt a higher aggregation level for the PDCCH carried the UL CI. Nevertheless, allocating more time-frequency resource may cause a high blocking probability of the PDCCH that sharing the same search space with the PDCCH carried the UL CI.
2. Smaller payload size 
Another method is to reduce the payload size of UL CI, for example, to utilize a coarser granularity to indicate the preempted time-frequency resource. As an instance, each UL CI only includes 7 bits, where each bit represents the occupancy of the whole BWP in one slot or several slots, even if URLLC UE only occupies a part of BWP in a few symbols. Specifically, after decoding the UL CI, eMBB UE will stop the PUSCH transmission in the whole BWP in the rest symbols of the indicated period of time if it has started the PUSCH transmission. On the other hand, if eMBB UE has not started to transmit its PUSCH, the eMBB UE will cancel the scheduled PUSCH transmission. 
[bookmark: OLE_LINK489][bookmark: OLE_LINK490]Proposal 4: 
· Further study the transmission reliability required by the UL cancellation indication.
· Further study how to increase the transmission reliability of the UL cancellation indication, e.g.
· Higher aggregation level of DCI carrying the UL cancellation indication
· Further reducing the payload size of DCI carrying UL cancellation indication compared with the payload size of DCI carrying DL pre-emption indication.

Conclusions
In this contribution, the following proposals are summarized:
Proposal 1: Reuse the design of DL pre-emption indication for the design of UL cancellation indication as much as possible. 
· Define a reference UL resource region of UL cancellation indication in a similar way to the definition of the reference DL region for DL pre-emption indication.
· The granularity of UL cancellation indication for indicating frequency domain resource is either the total active UL BWP or the 1/2 of the active UL BWP. 
· The granularity of the UL cancellation indication for indicating time domain resource is either 1/14 or 1/7 of the total UL reference resource region.
· FFS: DCI format of the UL cancellation indication, which could be as same as the DCI format　of the DL pre-emption indication or not.
Proposal 2: The RRC signaling can be used to enable the UL cancellation indication monitoring.
Proposal 3: eMBB UEs support symbol-level UL cancellation indication monitoring.
Proposal 4: 
· Further study the transmission reliability required by the UL cancellation indication.
· Further study how to increase the transmission reliability of the UL cancellation indication, e.g.
· Higher aggregation level of DCI carrying the UL cancellation indication
· Further reducing the payload size of DCI carrying UL cancellation indication compared with the payload size of DCI carrying DL pre-emption indication.
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