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Introduction
Most details of UL cancelation and UL power control schemes for UL inter-UE multiplexing were determined during the last RAN1 meetings. There are also some remaining issues needed to be further clarified and addressed, such as: 
1. [bookmark: OLE_LINK1][bookmark: OLE_LINK2]Determination of the frequency region for UL CI. 
2. Determination of the time region for UL CI.
3. [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. 
[bookmark: OLE_LINK12]Determination of the frequency region for UL CI
In RAN1#99 meeting, the following agreement on determination of frequency region for UL CI was reached [1]. The SCS for the DL BWP carrying UL CI is served as the reference SCS for frequency region determination. 
	Agreements:
· The frequency region for UL CI is derived by the following
· A RIV indication configured by RRC within value range of (0..37949) (i.e. the same way as IE “locationAndBandwidth” for BWP configuration ), the configuration is per serving cell specific
· The reference point is derived based on the RRC parameter offsetToCarrier (existing parameter, same way as BWP configuration)
· A reference SCS (no RRC configuration) for a serving cell (to handle the case where a UE is configured with multiple BWPs using different SCSs on the serving cell), 
· Use the SCS for the DL BWP carrying UL CI as the reference SCS


[bookmark: OLE_LINK8]The corresponding description is captured as follows in TS 38.213[2]. 
	[bookmark: _Toc29899587][bookmark: _Toc29899169][bookmark: _Toc29917321][bookmark: _Toc29894870]11.2A	 Cancellation indication
<---------------------------Other parts are omitted ------------------------------->











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 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: OLE_LINK4][bookmark: OLE_LINK35]As shown in Figure-1, the RRC parameter ‘offsetToCarrier’ is used for indicating , i.e, the offset between Point A of the UL carrier and the lowest available sub-carrier in unit of the SCS for DCI format 2_4, which is SCS1 showed in Figure-1. Then, the reference point for indicating the frequency region for UL CI can be determined. 
[image: ]
Figure-1: Configuration of frequency region for UL CI
One confusion is to which parent information element the RRC parameter ‘offsetToCarrier’ belongs? There are two potential understandings, 
1. [bookmark: OLE_LINK9][bookmark: OLE_LINK3]RRC parameter ‘offsetToCarrier’ belongs to FrequencyInfoUL-SIB; 
2. RRC parameter ‘offsetToCarrier’ belongs to FrequencyInfoDL-SIB. 

[bookmark: OLE_LINK11][bookmark: OLE_LINK6]The first one seems to be straightforward, as the frequency reference point for indicating frequency region for UL CI should be an absolute frequency point of the UL carrier. But FrequencyInfoUL-SIB currently gives the frequency information for each SCS that is used for UL BWPs configured in this serving cell, which is DL-independent. So there may be cases that the SCS of DCI format 2_4 isn’t included in the SCS list provided in FrequencyInfoUL-SIB. In such cases, there will be no offsetToCarrier available for determining. 
[bookmark: OLE_LINK7]Thus, if RRC parameter ‘offsetToCarrier’ belongs to FrequencyInfoUL-SIB, it is reasonable to limit the SCS for DCI format 2_4 should be included in the SCS list of FrequencyInfoUL-SIB. 
[bookmark: OLE_LINK13]Observation 1: The SCS for DCI format 2_4 should be included in the SCS list of FrequencyInfoUL-SIB if RRC parameter ‘offsetToCarrier’ belongs to FrequencyInfoUL-SIB. 

Understanding 2 seems beneficial. As SCSs list provided in FrequencyInfoDL-SIB do always contain the SCS of DCI format 2_4, so  can be determined without limitation of UL carrier frequency configuration, which is preferable. 
[bookmark: OLE_LINK16]Observation 2: There will be no limitation on UL carrier frequency configuration if ‘offsetToCarrier’ belongs to FrequencyInfoDL-SIB. 
Proposal 1: RRC parameter ‘offsetToCarrier’ for cancellation indication belongs to FrequencyInfoDL-SIB, which should be clarified explicitly.
Based on the above analysis, we propose the following text proposal.
-----------------------------------------Text Proposal 1 for Section 11.2A in TS38.213 [2]------------------------------------
	11.2A	 Cancellation indication
<---------------------------Other parts are omitted ------------------------------->











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 FrequencyInfoDL-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 ------------------------------->


Determination of the time region for UL CI
As agreed in RAN1#98 and RAN1#98bis meetings, the starting symbol of time region for UL CI is related with UE processing time requirement for UL CI, which is based on N2 defined in Rel-15 UE cap#2. But it has not been discussed on which SCS should be taken as reference for N2 value determination.
	[bookmark: OLE_LINK15]Agreements: RAN1#98[3]
· The UE processing time requirement for UL cancelation indication based on N2 defined in Rel-15 UE cap#2 is supported
Agreements: RAN1#98bis[4]
· The reference time region where a detected UL CI is applicable is determined by the following:
· The reference time region starts from X symbols after the ending symbol of the PDCCH CORESET carrying the UL CI, where X is at least equal to the minimum processing time for UL cancelation


[bookmark: OLE_LINK22]The corresponding description is captured as follows in TS 38.213[2], where the description highlight in yellow follows Rel-15 approach but was not explicitly discussed. 
	11.2A	 Cancellation indication
<---------------------------Other parts are omitted ------------------------------->





An indication by a DCI format 2_4 for a serving cell is applicable to PUSCH or SRS transmissions on the serving cell. For the serving cell, the UE determines the first symbol of the  symbols to be the first symbol that is after  from the end of a PDCCH reception where the UE detects the DCI format 2_4.  corresponds to the PUSCH processing capability 2 [6, TS 38.214] assuming  with  being the smallest SCS configuration between the SCS configurations of the PDCCH and of a PUSCH transmission or of an SRS transmission on the serving cell.
<---------------------------Other parts are omitted ------------------------------->




[bookmark: OLE_LINK17]As DCI format 2_4 is a group common DCI, a group of UEs who monitoring the same DCI may have PUSCH transmission or SRS transmission with different SCSs. According to current description, different UEs may use different starting points for the time region of the same UL CI according to different SCSs. For example, UE1 and UE2 are configured the same search space set for monitoring DCI format 2_4 with 30kHz, and scheduled for PUSCH transmissions with 15kHz and 30kHz respectively. Then, UE1 will determine  symbols in 15kHz, while UE2 will determine  symbols in 30kHz. Different starting points will be used by UE1 and UE2 respectively. 
Observation 3: According to current description, different UEs may use different starting points for the time region of the same UL CI according to different SCSs.
In order to ensure different UEs have a uniform understanding on starting point of the time region. One simple way is to define the smallest SCS configuration between the SCS configurations of the PDCCH and SCSs provided in FrequencyInfoUL-SIB on the serving cell as reference SCS for starting point of the time region. 
[bookmark: OLE_LINK20]Proposal 2: Defining the smallest SCS configuration between the SCS configurations of the PDCCH and SCSs provided in FrequencyInfoUL-SIB on the serving cell as reference SCS for starting point of the time region for UL CI.
Based on the above analysis, we propose the following text proposal.
-----------------------------------------Text Proposal 2 for Section 11.2A in TS38.213 [2]------------------------------------
	11.2A	 Cancellation indication
<---------------------------Other parts are omitted ------------------------------->





An indication by a DCI format 2_4 for a serving cell is applicable to PUSCH or SRS transmissions on the serving cell. For the serving cell, the UE determines the first symbol of the  symbols to be the first symbol that is after  from the end of a PDCCH reception where the UE detects the DCI format 2_4.  corresponds to the PUSCH processing capability 2 [6, TS 38.214] assuming  with  being the smallest SCS configuration between the SCS configurations of the PDCCH and SCSs provided in FrequencyInfoUL-SIBof a PUSCH transmission or of an SRS transmission on the serving cell. 
<---------------------------Other parts are omitted ------------------------------->



Number of partitions within the time region excluding DL and SSB symbols
According to the following agreements reached in RAN1#99 meeting [1]. 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:
· Possible values (16 values) for RRC parameter CI-PayloadSize are 
· {[1],2,4,[5],7,8,[10],14,16,[20],[25],28,32,[35],56,112}
· 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:
· 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:
· 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:
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


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

[bookmark: OLE_LINK23]-	 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,provided by timeDurationforCI in timeFrequencyRegion

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







 sets of bits from 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 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-2, 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-2: 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 [2], 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 4: 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-2, 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. Comparing with 32bits invalid overhead, there are only 112-20*5=12bits being wasted. 
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 3 for Section 11.2A in TS38.213 [2]---------------------------------
	11.2A	 Cancellation indication
<---------------------------Other parts are omitted ------------------------------->
For a serving cell having an associated field in DCI format 2_4, for the field denote by 

[bookmark: OLE_LINK37]-	 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,provided by timeDurationforCI in timeFrequencyRegion


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



-	 min {, }













 sets of bits from 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 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, corresponding text proposals are provided. 
Observation 1: The SCS for DCI format 2_4 should be included in the SCS list of FrequencyInfoUL-SIB if RRC parameter ‘offsetToCarrier’ belongs to FrequencyInfoUL-SIB. 
Observation 2: There will be no limitation on UL carrier frequency configuration if ‘offsetToCarrier’ belongs to FrequencyInfoDL-SIB. 
Observation 3: According to current description, different UEs may use different starting points for the time region of the same UL CI according to different SCSs.
Observation 4: 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: RRC parameter ‘offsetToCarrier’ for cancellation indication belongs to FrequencyInfoDL-SIB, which should be clarified explicitly.
Proposal 2: Defining the smallest SCS configuration between the SCS configurations of the PDCCH and SCSs provided in FrequencyInfoUL-SIB on the serving cell as reference SCS for starting point of the time region for UL CI.
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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