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1 Introduction
In the last RAN#87e meeting, TS38.213 v16.1.0 was approved. A UE behavior on UL cancelation indication was specified in Chapter 11.2A on TS38.213 [1]. In this contribution, we discuss the remaining issues on UL cancelation indication.

2 Discussion on UL Cancelation indication
Agreements: (RAN1#99)[2]
· 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
· 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

It was agreed at the RAN1#99 that duration of a reference time region is same as the monitoring periodicity of UL CI if the monitoring periodicity is >1 slot or 1-slot with only one monitoring occasions. Otherwise, duration of the reference time region is configured by higher-layer parameter timeDurationforCI in timeFrequencyRegion. However, the current TS 38.213 specification only covers the latter case where timeDurationforCI is provided. In order to reflect the agreement and cover the former case where timeDurationforCI is not provided, we propose the following text proposal.
· Proposal 1: Adopt the following text proposal 1 for TS38.213
	Text proposal 1
===========================The Start of Text Proposal of TS38.213============================
[bookmark: _Toc29894870][bookmark: _Toc29899169][bookmark: _Toc29899587][bookmark: _Toc29917321]11.2A	Cancellation indication
If a UE is provided UplinkCancellation, the UE is provided a CI-RNTI by ci-RNTI for monitoring PDCCH candidates for a DCI format 2_4 [5, TS 38.212]. UplinkCancellation additionally provides to the UE 
-	a set of serving cells, by ci-ConfigurationPerServingCell, that includes a set of serving cell indexes and a corresponding set of locations for fields in DCI format 2_4 by positionInDCI
-	a number of fields in DCI format 2_4, by positionInDCI-forSUL, for each serving cell for a SUL carrier for a SUL carrier, if the serving cell is configured with a SUL carrier
for SUL of a serving cell if the serving cell configured with SUL
-	an information payload size for DCI format 2_4 by dci-PayloadSize-forCI
-	an indication for time-frequency resources by timeFrequencyRegion
For a serving cell having an associated field in 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, provided by timeDurationforCI in timeFrequencyRegion if timeDurationforCI is configured; otherwise, provided by the PDCCH monitoring periodicity in  monitoringSlotPeriodicityAndOffset
-	 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 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.
An indication by a DCI format 2_4 for a serving cell is applicable to a PUSCH transmission or a SRS transmission 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, where  is provided by XXX.  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. The UE does not expect to cancel the PUSCH transmission or the SRS transmission before a corresponding symbol that is  after a last symbol of a CORESET where the UE detects the DCI format 2_4.
A UE that detects a DCI format 2_4 for a serving cell cancels a PUSCH transmission, or a repetition of a PUSCH transmission [6, TS 38.214] if the PUSCH transmission is with repetitions, or an SRS transmission on the serving cell if, respectively,
-	a group of symbols, from the  symbols, has a corresponding bit value of '1' in the DCI format 2_4 and includes a symbol of the (repetition of the) PUSCH transmission or of the SRS transmission, and
-	a group of PRBs, from the  PRBs, has a corresponding bit value of '1' in the DCI format 2_4 and includes a PRB of the (repetition of the) PUSCH transmission or of the SRS transmission,
where 
-	the cancellation of the (repetition of the) PUSCH transmission includes all symbols from the earliest symbol of the (repetition of the) PUSCH transmission that are in one or more groups of symbols having corresponding bit values of '1' in the DCI format 2_4; 
-	the cancellation of the SRS transmission includes only symbols that are in one or more groups of symbols having corresponding bit values of '1' in the DCI format 2_4.
===============================Unchanged part is omitted================================
===========================The END of Text Proposal of TS38.213============================


[bookmark: OLE_LINK69]
Agreements at RAN1#100e-meeting:
· UE derives the RUR start based on “logical time” (i.e. assuming DL timing difference is 0 and TA=0) and the actual cancellation symbol based on “actual time” (i.e. assuming actual DL timing difference, actual TA)
· A new RRC parameter delta_offset d having possible values {0, 1, 2} OFDM symbols is introduced, update the spec as the following 
	For the serving cell, the UE determines the first symbol of the[image: ] symbols to be the first symbol that is after[image: ] + d from the end of a PDCCH reception where the UE detects the DCI format 2_4.[image: ]corresponds to the PUSCH processing capability 2 [6, TS 38.214] assuming [image: ] with[image: ] 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.


· Clarify the following by a RAN1 spec update (see below)
· UE is not expected to cancel the transmission of SRS or PUSCH before the first symbol that is T_proc,2 after the end of the reception of the last symbol of the PDCCH carrying the ULCI including the effect of the timing advance.
38.213 Text proposal (maybe further refined by spec editor)
	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, where d is provided by higher layer parameter [xxxx].  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. UE is not expected to cancel the transmission of SRS or PUSCH before the first symbol that is  after the end of the reception of the last symbol of the PDCCH carrying the ULCI including the effect of the timing advance.



In the last RAN1#100e meeting, to align reference UL time across different UEs with different TA values, RAN1 agreed to introduce a new RRC parameter delta_offset_d. The delta_offset_d can have d OFDM symbols, where d=0, 1, or 2. In the section 11.2A on the current TS38.213 specification, the description is “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, where  is provided by XXX.” The unit of Tproc,2 is absolute time, while the unit of d is OFDM symbol. 

To align the same unit, two approaches may be considered. One approach is to change the unit of d into absolute time same as in Tproc,2. Since there are additional CP overhead in OFDM symbol every 0.5ms, the unit change depends on whether d symbols include the OFDM symbol with additional CP overhead. Rather than considering this additional CP overhead, we just use the format of , where the additional CP overhead is ignored, i.e., every OFDM symbol has the length of . The remaining issue is which numerologies  are used. In Tproc,2,  is 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. When determining time resource and frequency resource of the reference UL resource, provided by frequencyRegionforCI and timeDurationforCI in timeFrequencyRegion, the PDCCH numerology is used to avoid ambiguity. Since the delta_offset_d also included in timeFrequencyRegion, the PDCCH numerology can be applied to determine duration of d symbols. The text proposal is as follows: 

	Text proposal 2
===========================The Start of Text Proposal of TS38.213============================
11.2A	Cancellation indication
===============================Unchanged part is omitted================================
[bookmark: _Hlk37425347]An indication by a DCI format 2_4 for a serving cell is applicable to a PUSCH transmission or a SRS transmission 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, where  is provided by XXXdelta_offset_d and  is the SCS configuration of an active DL BWP where the UE monitors PDCCH for DCI format 2_4 detection and  and  are given in [6, TS 38.214].  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. The UE does not expect to cancel the PUSCH transmission or the SRS transmission before a corresponding symbol that is  after a last symbol of a CORESET where the UE detects the DCI format 2_4.
===============================Unchanged part is omitted================================
===========================The END of Text Proposal of TS38.213============================



The other approach is to change “the first symbol of TCI symbols” into “the (d+1)th symbol of TCI symbol,” which also reflects the original intentions of the configured d symbols and seems to be a clean solution. The text proposal is as follows:
	Text proposal 3
===========================The Start of Text Proposal of TS38.213============================
11.2A	Cancellation indication
===============================Unchanged part is omitted================================
An indication by a DCI format 2_4 for a serving cell is applicable to a PUSCH transmission or a SRS transmission on the serving cell. For the serving cell, the UE determines the first symbol of the  symbols to be the first(d+1)th symbol that is after  from the end of a PDCCH reception where the UE detects the DCI format 2_4, where  is provided by XXXdelta_offset_d.  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. The UE does not expect to cancel the PUSCH transmission or the SRS transmission before a corresponding symbol that is  after a last symbol of a CORESET where the UE detects the DCI format 2_4.
===============================Unchanged part is omitted================================
===========================The END of Text Proposal of TS38.213============================



· Proposal 2: Adopt either the text proposal 2 or 3 for chapter 11.2A in TS38.213

3 Conclusion
In this contribution, we discussed remaining issues of the UL cancelation indication and the followings are proposed.
· Proposal 1: Adopt the following text proposal 1 for chapter 11.2A in TS38.213
	Text proposal 1
===========================The Start of Text Proposal of TS38.213============================
11.2A	Cancellation indication
If a UE is provided UplinkCancellation, the UE is provided a CI-RNTI by ci-RNTI for monitoring PDCCH candidates for a DCI format 2_4 [5, TS 38.212]. UplinkCancellation additionally provides to the UE 
-	a set of serving cells, by ci-ConfigurationPerServingCell, that includes a set of serving cell indexes and a corresponding set of locations for fields in DCI format 2_4 by positionInDCI
-	a number of fields in DCI format 2_4, by positionInDCI-forSUL, for each serving cell for a SUL carrier for a SUL carrier, if the serving cell is configured with a SUL carrier
for SUL of a serving cell if the serving cell configured with SUL
-	an information payload size for DCI format 2_4 by dci-PayloadSize-forCI
-	an indication for time-frequency resources by timeFrequencyRegion
For a serving cell having an associated field in 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, provided by timeDurationforCI in timeFrequencyRegion if timeDurationforCI is configured; otherwise, provided by the PDCCH monitoring periodicity in  monitoringSlotPeriodicityAndOffset
-	 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 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.
An indication by a DCI format 2_4 for a serving cell is applicable to a PUSCH transmission or a SRS transmission 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, where  is provided by XXX.  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. The UE does not expect to cancel the PUSCH transmission or the SRS transmission before a corresponding symbol that is  after a last symbol of a CORESET where the UE detects the DCI format 2_4.
A UE that detects a DCI format 2_4 for a serving cell cancels a PUSCH transmission, or a repetition of a PUSCH transmission [6, TS 38.214] if the PUSCH transmission is with repetitions, or an SRS transmission on the serving cell if, respectively,
-	a group of symbols, from the  symbols, has a corresponding bit value of '1' in the DCI format 2_4 and includes a symbol of the (repetition of the) PUSCH transmission or of the SRS transmission, and
-	a group of PRBs, from the  PRBs, has a corresponding bit value of '1' in the DCI format 2_4 and includes a PRB of the (repetition of the) PUSCH transmission or of the SRS transmission,
where 
-	the cancellation of the (repetition of the) PUSCH transmission includes all symbols from the earliest symbol of the (repetition of the) PUSCH transmission that are in one or more groups of symbols having corresponding bit values of '1' in the DCI format 2_4; 
-	the cancellation of the SRS transmission includes only symbols that are in one or more groups of symbols having corresponding bit values of '1' in the DCI format 2_4.
===============================Unchanged part is omitted================================
===========================The END of Text Proposal of TS38.213============================


· Proposal 2: Adopt either the text proposal 2 or 3 for chapter 11.2A in TS38.213
	Text proposal 2
===========================The Start of Text Proposal of TS38.213============================
11.2A	Cancellation indication
===============================Unchanged part is omitted================================
[bookmark: _GoBack]An indication by a DCI format 2_4 for a serving cell is applicable to a PUSCH transmission or a SRS transmission 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, where  is provided by XXXdelta_offset_d and  is the SCS configuration of an active DL BWP where the UE monitors PDCCH for DCI format 2_4 detection and  and  are given in [6, TS 38.214].  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. The UE does not expect to cancel the PUSCH transmission or the SRS transmission before a corresponding symbol that is  after a last symbol of a CORESET where the UE detects the DCI format 2_4.
===============================Unchanged part is omitted================================
===========================The END of Text Proposal of TS38.213============================



	Text proposal 3
===========================The Start of Text Proposal of TS38.213============================
11.2A	Cancellation indication
===============================Unchanged part is omitted================================
An indication by a DCI format 2_4 for a serving cell is applicable to a PUSCH transmission or a SRS transmission on the serving cell. For the serving cell, the UE determines the first symbol of the  symbols to be the first(d+1)th symbol that is after  from the end of a PDCCH reception where the UE detects the DCI format 2_4, where  is provided by XXXdelta_offset_d.  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. The UE does not expect to cancel the PUSCH transmission or the SRS transmission before a corresponding symbol that is  after a last symbol of a CORESET where the UE detects the DCI format 2_4.
===============================Unchanged part is omitted================================
===========================The END of Text Proposal of TS38.213============================
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