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1 Introduction
[bookmark: _Hlk521077063][bookmark: _Hlk16257746][bookmark: _Hlk31813328]In RAN1 #97 meeting, it was agreed to support group common DCI for UL cancelation indication and in RAN1 #98~#99 meeting, the framework and detailed design of UL CI were discussed and many agreements were reached except some remaining issues on configuration and monitoring, i.e. the maximum monitoring periodicity for UL CI, possible restrictions on configured timedurationforCI, monitoring conditions for UL CI and so on. Therefore, in this contribution, we further discuss the remaining issues on design of UL CI.
2 Discussion on remaining issues on design of UL CI
The maximum monitoring periodicity for UL CI
[bookmark: _Hlk31813288]It has been agreed in the last RAN1 meeting that if the configured UL CI monitoring periodicity is >1 slot or 1-slot with only one monitoring occasion, the possible value for RRC parameter timedurationforCI (timedurationforCI defines the reference time region where a detected UL CI is applicable) can be only the same as the configured UL CI monitoring periodicity. Therefore, the monitoring periodicity shall relate to the TDD configuration of the network. Setting a tight limit for monitoring periodicity is not friendly for some TDD configurations, e.g., UL-heavy scenario. Considering various TDD periodicities, i.e. 1ms, 2ms, 2.5ms, 5ms…, candidate subcarrier spacing, i.e. 15kHz, 30kHz, 60kHz… and the applicability of FR1 and FR2, we prefer the maximum monitoring periodicity for UL CI can be set to be 20 slots with candidate values {1,2,4,5,8,10,16,20 }slots included. Moreover, larger monitoring periodicity may be further reducing power consumption of PDCCH monitoring, because in TDD, last DL slot is usually the slot conveying UL CI and UE could be configured not monitoring UL CI on other DL slots. 
Agreements:
· Possible values for RRC parameter timedurationforCI can be:
· If the configured UL CI monitoring periodicity is >1 slot or 1-slot with only one monitoring occasion 
· At least the same as the configured UL CI monitoring periodicity
· FFS whether or not to additionally support multiple of UL CI monitoring periodicity
· [bookmark: _Hlk31813792]Otherwise (i.e., >1 monitoring occasion within 1 slot when 1-slot is the configured UL CI monitoring periodicity)
· {2, 4, 7, [14]} OS, which SCS is used when determine the time duration
· SCS for the DL BWP carrying UL CI
· FFS The UE is not expected to be configured with a time duration for CI less than the time different (in symbols) between any adjacent monitoring occasions in a slot
Agreements:
Regarding “FFS whether or not to additionally support multiple of UL CI monitoring periodicity”
· If the configured UL CI monitoring periodicity is >1 slot or 1-slot with only one monitoring occasion, no additionally support that the time duration to be multiple of UL CI monitoring periodicity
Proposal 1: The maximum monitoring periodicity for UL CI can be set to be 20 slots with candidate values {1,2,4,5,8,10,16,20} slots included.
Possible restrictions on configured timedurationforCI 
[bookmark: _Hlk31814641]According to the agreements above, if the configured UL CI monitoring periodicity is 1 slot and >1 monitoring occasion within 1 slot, possible values for RRC parameter timedurationforCI can be {2, 4, 7, [14]} OS. It is worth to be discussed on the relationship between the configured reference time duration with the time difference between the adjacent monitoring occasions. If timedurationforCI is configured to be some value less than the symbols between adjacent monitoring occasions, some symbols can not be canceled by UL CI. This means if URLLC transmission is scheduled on those symbols, its reliability can not be guaranteed and hence the scheduling flexibility would be limited. Therefore, we prefer that UE is not expected to be configured with a time duration for CI less than the time different (in symbols) between any adjacent monitoring occasions in a slot.
Proposal 2: When the configured UL CI monitoring periodicity is 1 slot and >1 monitoring occasion within 1 slot, UE is not expected to be configured with a time duration for CI less than the time different (in symbols) between any adjacent monitoring occasions in a slot.
Conditions for eMBB UE UL CI monitoring
In order to reduce UE monitoring for UL CI, it has been discussed in RAN1 #98 meeting the conditions for eMBB UE UL CI monitoring and the following agreements were concluded:
Agreements:
· 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:
· [bookmark: _Hlk31817386]For UL transmission with associated PDCCH, 
· Option 1: UE starts UL CI monitoring after the PDCCH is decoded
· [bookmark: _Hlk31816649][bookmark: _Hlk31817359][bookmark: _Hlk31817130]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?
For UL transmission with associated PDCCH, two options were proposed as mentioned above. 
For option 1, UE starts UL CI monitoring after the PDCCH is decoded. This is reasonable for that only when eMBB UE is scheduled UL transmission, it is necessary to detect UL CI. However, in Rel-15, only PDSCH processing time (the time required from receive PDSCH to report HARQ-ACK) and PUSCH preparation time (the time required from receive UL grant to transmit PUSCH) are defined and PDCCH decoding time is not specified. Generally speaking, the PDCCH decoding time is related to many factors, i.e. SCS, aggregation level, number of blind decoding and so on. Therefore, carefully defining the PDCCH decoding time seems not so flexible taking the limited time and workload into consideration. Moreover, even if PDCCH decoding time is specified, the time for different eMBB UE to receive UL grant is different and then the starting time for monitoring UL CI would be various among multiple UEs. Considering that UL CI is group common, gNB would be confused with the time to transmit UL CI. If gNB want to guarantee all UEs in the group to receive UL CI, it would send UL CI after the last UL grant in the group is decoded, but in this way, for UEs receiving UL grant earlier, the PDCCH monitoring overhead would be largely increased since high reliability is required for UL CI. Another way is that gNB starts to transmit UL CI from the time when earliest UL grant is decoded until the decoding of the last UL grant, however, this would result in large consumption of PDCCH resources. 
For 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. This is stricter requirement compared to option 1 since that UE needs to decode UL grant to obtain the time and frequency resources used for UL transmission. However, this bring challenges for gNB to appropriately configure UL CI monitoring occasions. As shown in Fig.1, when UE successfully decode UL grant, it may miss the latest monitoring occasion ending no later than X symbols before the start of the UL transmission and in this case, it can not receive the UL CI and cancel its UL transmissions timely. One way to cope with this problem is that UE can buffer the candidate PDCCHs in each monitoring occasion for UL CI. If UE is scheduled UL transmission, it can decode the UL CI at least at the latest monitoring occasion ending no later than X symbols before the start of the UL transmission.


Figure 1: Conditions for eMBB UE UL CI monitoring
Proposal 3: For UL transmission with associated PDCCH, 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.
3 Conclusion
In this contribution, we discuss the remaining issues on design of UL cancelation indication and the following proposals are made:
Proposal 1: The maximum monitoring periodicity for UL CI can be set to be 20 slots with candidate values {1,2,4,5,8,10,16,20} slots included.
Proposal 2: When the configured UL CI monitoring periodicity is 1 slot and >1 monitoring occasion within 1 slot, UE is not expected to be configured with a time duration for CI less than the time different (in symbols) between any adjacent monitoring occasions in a slot.
Proposal 3: For UL transmission with associated PDCCH, 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.
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