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Introduction
Some remaining issues are needed to be further clarified and addressed after RAN1 #100b_e meeting, such as: 
1. [bookmark: OLE_LINK1][bookmark: OLE_LINK2]Scheduling no earlier than cancellation indication.
2. [bookmark: OLE_LINK5]Number of partitions within the time region excluding DL and SSB symbols.
In this contribution, we mainly focus on the above issues and give the corresponding text proposals. 
Scheduling no earlier than cancellation indication
In RAN1 #100b_e meeting, some significant cases have been discussed for this issue, which can be summarized as follows: 
· Case 1: When a UE doesn’t cancel a transmission in resources indicated by UL CI, the UE can receive an UL grant later than UL CI, scheduling another transmission in the resources without overlapping with the resources indicated by UL CI and transmit accordingly.
· Case 2: When a UE doesn’t cancel a transmission in resources indicated by UL CI, the UE can receive an UL grant later than UL CI, scheduling another transmission in the resources overlapping with the resources indicated by UL CI and transmit accordingly.
· Case 3: When a UE cancels a transmission in resources indicated by UL CI, the UE can receive an UL grant later than UL CI, scheduling another transmission in the resources without overlapping with the resources indicated by UL CI and transmit accordingly.
· Case 4: When a UE cancels a transmission in resources indicated by UL CI, the UE can receive an UL grant later than UL CI, scheduling another transmission in the resources overlapping with the resources indicated by UL CI and transmit accordingly.

[bookmark: _GoBack]
Figure-1 Example of scheduling no earlier than cancellation indication
In Figure-1, there are 2 UL grants(ULG1 and ULG2) and an UL CI between them in each case. 
For case 1, neither PUSCH1 nor PUSCH2 scheduled for this UE is overlapping with resources indicated by UL CI. That is, no transmission will be affected by UL CI. So it certainly can be supported. 
Regarding case 2, comparing with case 1, the only difference is that PUSCH2 is scheduled in the resources indicated by UL CI. Considering that more than two levels of LCH priority are coexisted from the perspective of the network. So it is reasonable that another transmission with higher priority is further scheduled by ULG2 in any resource no matter whether the resource is indicated by UL CI or not. So PUSCH2 scheduled by ULG2 should also be allowed to transmit in this case. 
Observation 1: Both PUSCHs scheduled for a UE before and after UL CI are not affected by UL CI in case1 and case2.
Proposal 1: When a UE doesn’t cancels a transmission in resources indicated by UL CI, the UE can receive an UL grant scheduling another transmission in any resource and transmit accordingly, if the ending symbol the PDCCH carrying the UL grant is no earlier than the first symbol of the PDCCH carrying UL CI.
[bookmark: OLE_LINK4]It is helpful to improve the scheduling flexibility of gNB and the resource utilization by supporting case 3 and case 4. In case that another service with high priority arrives after UL CI, it should be transmitted once the previous cancelation action has been completed. So for both case 3 and case 4, a timeline X between UL CI and a PUSCH which scheduled by an UL grant no earlier than UL CI need to be defined to avoid the UE processing cancellation and scheduling at the same time. As shown in Figure-2, X may consist of t1 and t2. t1 is the processing time for UE to decode UL CI and cancel the previous transmission, which has already been defined in inter-UE multiplexing as Tproc,2. While t2 is the processing time for decoding UL grant and preparing corresponding PUSCH, and the value of t2 is at least equals to Tproc,2. 


Figure-2 Timeline analysis for case 3 and case 4
Observation 2: It is helpful to improve the scheduling flexibility of gNB and the resource utilization by supporting case 3 and case 4. 
[bookmark: OLE_LINK3]Proposal 2: The resources with X symbols after the end of UL CI can be scheduled by an UL grant no earlier than UL CI if the UE has to cancel a transmission in the resources indicated by UL CI.
· X is at least 2*Tproc,2.
Number of partitions within the time region excluding DL and SSB symbols
According to the following agreements reached in RAN1#99 and #100e meetings[1][2]. The time region for UL CI will be divided to a configured number of partitions in the time domain after excluding DL symbols and SSB symbols. 
	Agreements: #99
· timeGranularityforCI is defined as number of partitions within the time region, and possible values are
· {1,2,4,7,14,28}
· The configured value of CI-PayloadSize shall be a multiple integer of the configured value of timeGranularityforCI
Agreements: #99
· The DL symbols indicated by tdd-UL-DL-ConfigurationCommon are excluded from the reference time region for UL CI
· The partition of reference time region is done after excluding the DL symbols
· The symbols used for SSB are also excluded
Agreements: #99
· 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
Agreements: #99
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
Agreements: #100e
· Confirm that 14OS can be configured for timedurationforCI (when 1-slot is the configured UL CI monitoring periodicity with more than one monitoring occasions within 1 slot)
· The possible values for CI-PayloadSize, are {1,2,4,5,7,8,10,14,16,20, 28,32,35,42,56,112}



[bookmark: OLE_LINK10]The time domain partition method is described as follows in TS 38.213[3]. 
	11.2A	 Cancellation indication
<---------------------------Other parts are omitted ------------------------------->
For a serving cell having an associated field in a DCI format 2_4, for the field denote by 

-	 a number of bits provided by CI-PayloadSize

-	 a number of PRBs provided by frequencyRegionforCI in timeFrequencyRegion

-	 a number of symbols, excluding symbols for reception of SS/PBCH blocks and DL symbols indicated by tdd-UL-DL-ConfigurationCommon, from a number of symbols that
-	is provided by timeDurationforCI in timeFrequencyRegion, if the PDCCH monitoring periodicity for the search space set with the DCI format 2_4 is one slot and there are more than one PDCCH monitoring occasions in a slot, or
-	is equal to the PDCCH monitoring periodicity, otherwise.


-	 a number of partitions for the  symbols provided by timeGranularityforCI in timeFrequencyRegion







 sets of bits from the MSB of the  bits have a one-to-one mapping with  groups of symbols where each of the first  groups includes  symbols and each of the remaining  groups includes  symbols. A UE determines a symbol duration with respect to a SCS configuration of an active DL BWP where the UE monitors PDCCH for DCI format 2_4 detection. 











[bookmark: OLE_LINK6]For a group of symbols,  bits from each set of bits have a one-to-one mapping with  groups of PRBs where each of the first  groups includes  PRBs and each of the remaining  groups includes  PRBs. A UE determines a first PRB index as  and a number of contiguous RBs as  from frequencyRegionforCI that indicates an offset  and a length  as RIV according to [6, TS 38.214], and from offsetToCarrier in FrequencyInfoUL-SIB that indicates  for a SCS configuration of an active DL BWP where the UE monitors PDCCH for DCI format 2_4 detection. 
<---------------------------Other parts are omitted ------------------------------->


As shown in Figure-3, the semi-static frame structure is configured as ‘DDDFU DDFUU’ for example. Within some time regions, e.g. time region #1, there are SSB symbols as shown in green blocks. In some other time regions, e.g. time region #2, there is no SSB symbol. 
[image: ]
Figure-3: An example of time region partition
If the RRC parameters for UL CI indication are configured as follows. 
· timeGranularityforCI =28
· CI-PayloadSize = 112
· timedurationforCI = 70 symbols
For the time region with SSB symbols, the number of remaining symbols within the time region excluding DL and SSB symbols is only 70-14*3-4*2=20. 
According to current partition rules described in TS38.213[3], the remaining 20 symbols will still be divided into 28 time domain partitions. And each of the 28 partitions will be assigned 4 bits for cancelation resource indication. Then, each of the last 20 time domain partitions contains 1 symbol, while there is no symbol in the first 8 time domain partitions. The first 32 bits corresponds to the first 8 time domain partitions will be a big waste. 
[bookmark: OLE_LINK18][bookmark: OLE_LINK25]Observation 3: Some bits will be wasted if the number of partitions configured by timeGranularityforCI is larger than the number of remaining symbols after excluding DL and SSB symbols from the time region for UL CI.
[bookmark: OLE_LINK26]The following method can be considered for making full use of all bits configured. Taking the minimum value between the number of partitions configured by timeGranularityforCI and the number of remaining symbols after excluding DL and SSB symbols from the time region for UL CI as the actual number of partitions. 

[bookmark: OLE_LINK14]Following the same configuration of Figure-3, the actual number of partitions will be min {28, 20} = 20. Then, each actual time domain partition contains 1 symbol. There will be bits for cancelation resource indication for each time domain partition. Comparing with 32bits invalid overhead, there are only 112-20*5=12bits being wasted. 
[bookmark: OLE_LINK16]Proposal 3: NR should support to take the minimum value between the number of partitions configured by timeGranularityforCI and the number of remaining symbols after excluding DL and SSB symbols from the time region for UL CI as the actual number of partitions.
Based on the above analysis, we propose the following text proposal.
--------------------------------------------Text Proposal for Section 11.2A in TS38.213[3]---------------------------------
	11.2A	 Cancellation indication
<---------------------------Other parts are omitted ------------------------------->
For a serving cell having an associated field in a DCI format 2_4, for the field denote by 

-	 a number of bits provided by CI-PayloadSize

-	 a number of PRBs provided by frequencyRegionforCI in timeFrequencyRegion

-	 a number of symbols, excluding symbols for reception of SS/PBCH blocks and DL symbols indicated by tdd-UL-DL-ConfigurationCommon, from a number of symbols that
-	is provided by timeDurationforCI in timeFrequencyRegion, if the PDCCH monitoring periodicity for the search space set with the DCI format 2_4 is one slot and there are more than one PDCCH monitoring occasions in a slot, or
-	is equal to the PDCCH monitoring periodicity, otherwise.


-	 a number of partitions for the  symbols provided by timeGranularityforCI in timeFrequencyRegion



-	 min {, }













 sets of bits from the MSB of the  bits have a one-to-one mapping with  groups of symbols where each of the first  groups includes  symbols and each of the remaining  groups includes  symbols. A UE determines a symbol duration with respect to a SCS configuration of an active DL BWP where the UE monitors PDCCH for DCI format 2_4 detection. 












For a group of symbols,  bits from each set of bits have a one-to-one mapping with  groups of PRBs where each of the first  groups includes  PRBs and each of the remaining  groups includes  PRBs. A UE determines a first PRB index as  and a number of contiguous RBs as  from frequencyRegionforCI that indicates an offset  and a length  as RIV according to [6, TS 38.214], and from offsetToCarrier in FrequencyInfoUL-SIB that indicates  for a SCS configuration of an active DL BWP where the UE monitors PDCCH for DCI format 2_4 detection. 
<---------------------------Other parts are omitted ------------------------------->


[bookmark: _Toc483812420]
Conclusions
In this contribution, the remaining issues on UL inter-UE multiplexing between eMBB and URLLC are discussed. The observations and proposals are made as follows, and text proposal is provided in corresponding section. 
Observation 1: Both PUSCHs scheduled for a UE before and after UL CI are not affected by UL CI in case1 and case2.
Observation 2: It is helpful to improve the scheduling flexibility of gNB and the resource utilization by supporting case 3 and case 4. 
Observation 3: Some bits will be wasted if the number of partitions configured by timeGranularityforCI is larger than the number of remaining symbols after excluding DL and SSB symbols from the time region for UL CI.
Proposal 1: When a UE doesn’t cancels a transmission in resources indicated by UL CI, the UE can receive an UL grant scheduling another transmission in any resource and transmit accordingly, if the ending symbol the PDCCH carrying the UL grant is no earlier than the first symbol of the PDCCH carrying UL CI.
Proposal 2: The resources with X symbols after the end of UL CI can be scheduled by an UL grant no earlier than UL CI if the UE has to cancel a transmission in the resources indicated by UL CI.
· X is at least 2*Tproc,2.
Proposal 3: NR should support to take the minimum value between the number of partitions configured by timeGranularityforCI and the number of remaining symbols after excluding DL and SSB symbols from the time region for UL CI as the actual number of partitions.
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