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1. Introduction
[bookmark: _Toc529013720]The document provides a summary for discussion based on the contribution submitted to agenda item 7.2.6.5-UL inter UE Tx prioritization/multiplexing.  
Offline proposals

Proposal
· 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

Proposal :
· 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), to down-select between Option 1 and 2 
· Option 1: Use a hard-coded SCS in the specification with 15KHz used in FR1 and 60KHz used in FR2 as the reference SCS
· Option 2: Use the SCS for the DL BWP carrying UL CI as the reference SCS

Proposal :
· Support per serving cell configuration for the following parameters
· CI-PayloadSize
· timedurationforCI
· timeGranularityforCI
· frequencyRegionforCI

Proposal:
· If a serving cell is configured with SUL, each UL carrier (SUL and non-SUL) can be configured with different positionInDCI.

Proposal:
· 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
· FFS the symbols used for SSB and Type0 PDCCH CSS transmission are also excluded

Proposal: 
· Clarification of 2D-bitmap
· 2D-bitmap is to use X bits for bitmap indication over a time/frequency region with M partitions in time and N partitions in frequency, and X=M x N

Proposal: 
Regarding “FFS whether or not to additionally support multiple of UL CI monitoring periodicity”
· Option 1: 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
· Option 2: If the configured UL CI monitoring periodicity is >1 slot or 1-slot with only one monitoring occasion, the time duration can be configured to be equal to N times of UL CI monitoring periodicity (RRC parameter IE monitoring periodicity and offset, and N is configured by timedurationforCI using RRC signalling with the possible values {2,3,[4]}
· If not configured, assume N=1

Proposal: 
To determine the P0 value in case SRI is not configured in the DCI
· Option 1:  (can provide up to three P0 values in case both DCI format 0_1 and DCI format 0_2 are monitored)
· P0-PUSCH-Set  provides two P0 values
· [bookmark: _GoBack]If the priority indication is not configured or the priority indication is configured and indicates “high priority”, UE uses the two P0 values according to open loop power control indication field indication field in DCI indicates “0” and “1”, respectively
· Otherwise (i.e. if the priority indication is configured and indicates “low priority”), P0 from P0-PUSCH-AlphaSet is used
· The presence of open-loop power control parameter set indication field can be separately configurable for DCI format 0_1 and DCI format 0_2
· If open-loop power control parameter set indication field is not present for a DCI format, use P0 from P0-PUSCH-AlphaSet
· A single configuration of P0-PUSCH-Set applies to both DCI format 0_1 and DCI format 0_2
Supported by (8): Nokia, Samsung, Sony, Apple, InterDigital, vivo, QC, CATT
· Option 3: (can provide up to two P0 values in case both DCI format 0_1 and DCI format 0_2 are monitored)
· P0-PUSCH-Set  only provides one P0 value, UE uses the P0 value from P0-PUSCH-Set when open loop power control indication field indication field in DCI indicates “1”, and UE uses another P0 value from P0-PUSCH-AlphaSet in case when open loop power control indication field indication field in DCI indicates “0”
· The presence of open-loop power control parameter set indication field can be separately configurable for DCI format 0_1 and DCI format 0_2
· A single configuration of P0-PUSCH-Set applies to both DCI format 0_1 and DCI format 0_2	
Supported by (5): Ericsson, ZTE, MTK, LG, HiSilicon
· Option 4: (can provide up to three P0 values in case both DCI format 0_1 and DCI format 0_2 are monitored)
· P0-PUSCH-Set  only provides one P0 value, UE uses the P0 value from P0-PUSCH-Set when open loop power control indication field indication field in DCI indicates “1”, and UE uses another P0 value from P0-PUSCH-AlphaSet in case when open loop power control indication field indication field in DCI indicates “0”
· The index of P0-PUSCH-AlphaSet for the DCI format 0_2 can be separately configured differently from DCI format 0_1 when SRI field is absent
· Single configuration of P0-PUSCH-Set for DCI format 0_1 and DCI format 0_2
· For a DCI format, if P0-PUSCH-Set is configured, the open-loop power control parameter set indication field is present
· Supported by (2): LG, Sony

Online agreements
Agreements:
· There is no enhancement to PDCCH monitoring capability (number of BD and non-overlapping CCEs) specifically for UL CI monitoring purpose
Agreements:
· The maximum monitoring periodicity for UL CI is [5] slots 
Agreements:
· Up to X BDs can be configured for UL CI
· FFS per UL CI monitoring occasion or per span
· The value of X is to be concluded during this week
· Note: UE is not expected to be configured with search space configuration for UL CI with AL and number of candidates exceeding X BDs
Agreements:
· The maximum size for dci-PayloadSize-forCI is 126
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
· 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
Summary
Group common DCI based UL cancelation
Details of agreed RRC parameters
Potential restrictions of candidate UL CI monitoring periodicities
· Support restrictions
· Ericsson: support 1,2,4 slots 
· vivo, Intel, CMCC: support monitoring periodicity up to 5 slots
· No restriction
· Nokia, LG, CATT, MotM

Agreements (Tuesday online):
· The maximum monitoring periodicity for UL CI is [5] slots 

Potential restrictions to the RRC configured aggregation level(s) and the number of PDCCH candidates
· Support restrictions
· Vivo, CMCC: one aggregation level with up to two candidates
· Apple: limit the AL and MO
· MotM: support
· QC: one candidate per MO
· No restrictions 
· Ericsson, Intel, Samsung, Nokia, LG
Agreements (Tuesday online):
· Up to X BDs can be configured for UL CI
· FFS per UL CI monitoring occasion or per span
· The value of X is to be concluded during this week
· Note: UE is not expected to be configured with search space configuration for UL CI with AL and number of candidates exceeding X BDs


Additional values for CI-PayloadSize (Note 14 has already been agreed)
· Ericsson: 28bits
· ZTE: 21bits, 28bits, 35bits
· Vivo: Support 2bits, 4bits, 7bits, 28bits; Consider 8bits, 12bits, 16bits, 20bits, 21bits, 24bits
· CATT: N times of 7
· Intel: 15bis?
· Sony: {7, 14, 21, 28, 35, 42, 49, 56}bits
· Nokia: any size in range of 0-126bits
Possible values for dci-PayloadSize-forCI
· Ericsson, vivo, Nokia , MotM: up to 126bits
Proposal 3: 
· Possible values for RRC parameter CI-PayloadSize include:
· Alt1: {7,14,21,28, 56, 70} 
· Note that 14 has already been agreed. 
· Alt2: any size in range of 1-126bits

Agreements (Tuesday online):
· The maximum size for dci-PayloadSize-forCI is 126

Possible values for timedurationforCI
· Ericsson: FR1 (2 OS, 4 OS, 7 OS, and 14 OS), FR2 (28 OS and 56 OS)
· ZTE: 28OS, 42OS, 56OS
· Vivo: 2OS, 4OS, 7OS, 14OS, 28OS
· CMCC: {2OS, 4OS, 7OS, 14OS, 28OS, 42OS, 56OS}
· Nokia: any duration within the range of 1-28 OS
· Qualcomm: do not support 2OS, 4OS, time duration < monitoring periodicity is not allowed?
Possible values for timeGranularityforCI
· Ericsson: number of partitions in time can be 1,2,4,7,14,28 
· Vivo: number of partitions in time can be 1,2,4,7,14,28
· CATT: 1,2,3,7,14 partitions
· Intel: 1, 2 partitions 
· Sony: {1, 2, 4, 7, 14, 28} partitions
· Nokia: each partition contains any length within the range of 1-14OS
Agreements(Tuesday online):
· 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

Proposal:
· If the configured UL CI monitoring periodicity is >1 slot or 1-slot with only one monitoring occasion, the time duration can be configured to be equal to N times of UL CI monitoring periodicity (RRC parameter IE monitoring periodicity and offset, and N is configured by timedurationforCI using RRC signalling with the possible values {2,3,[4]}
· If not configured, assume N=1
Supported: CMCC
Not support: LG (can be solved without RRC impact)

Proposal
If the configured UL CI monitoring periodicity is >1 slot or 1-slot with only one monitoring occasion, no additionally support the time duration to be multiple of UL CI monitoring periodicity





Proposal : 
Potential values for CI-PayloadSize (configured by RRC)
	timeGranularityforCI,(configured by RRC)
	Number of frequency partitions in the reference region (not configured by RRC directly)

	
	1
	2
	3?
	4
	5?
	6?
	8

	1
	1
	2
	3?
	4
	5
	6
	8

	2
	2
	4
	6?
	8
	10
	12
	16

	4
	4
	8
	12
	16
	20
	24
	32

	5
	5
	10
	15
	20
	25
	30
	40

	7
	7
	14
	21
	28
	35
	42
	56

	14
	14
	28
	42
	56
	70
	84
	112

	28?
	28
	56
	84
	112
	N/A
	N/A
	N/A



· Proposal
· Potential 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 CI-PayloadSize shall be a multiple integer of the configured timeGranularityforCI


How to configure the frequency region for UL CI
Proposal 5:
· The frequency region for UL CI is configured by the following parameters 
· Using an RIV indication configured by RRC within value range of (0..37949) (i.e. the same 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)
· An reference SCS for a serving cell (to handle the case where a UE is configured with multiple BWPs using different SCSs on the serving cell), to down-select between Option 1 and 2. 
· Option 1: Hard-coded in the specification with 15KHz used in FR1 and 60KHz used in FR2
· Supported by Intel
· Option 2: configured by RRC?
· Option 3: SCS for the DL BWP carrying UL CI
· Supported by 7 companies
· Option 4: SCS for the active UL BWP

Update of RRC structure 
Proposal 6:
· Support per serving cell configuration for the following parameters
· CI-PayloadSize
· timedurationforCI
· timeGranularityforCI
· frequencyRegionforCI




Issue related to SUL
Proposal 7:
· If a serving cell is configured with SUL, each UL carrier (SUL and non-SUL) can be configured with different positionInDCI.

	Company
	View

	CATT
	For proposal#1, we prefer to extend the maximum periodicity to 10 slots.  5 slots periodicity is sufficient to TDD case with two switching point within a radio frame. However, it is not capable for TDD case with single switching point within a radio frame. 
For proposal#3, we think it should be considered together with proposal#4. Considering a larger time duration is proposed, i.e. 70 OS, we think it is better to align #3 with #4, i.e. CI-PayloadSize can be up to 70 OS.

	OPPO
	For proposal#4, to align time duration/granularity for different SCS for different carrier, x*2^n needs to be included, in which x is potential value for proposal#4 and n=0, 1, 2.
For proposal#5, Except RIV, the reference start point for RIV is also needed to define. We propose the same solution for BWP configuration, which is the start point of carrier.

	Ericsson
	We are fine with option 1 (monitoring periodicity of 5 slots), but we should keep in. mind that it can be helpful that the timedurationforCI in proposal 4 also includes 70 OS to be able to cover the entire the reference time region between monitoring occasions

	Nokia, NSB
	We are fine with #1 and #5, #6. 
On P#2 to P#4, we somehow failed to understand the reason to limit granularity, time duration and the size of the DCI / UL-CI message to just certain values. If the argument is alignment with DL PI, the NB by configuration also with more values guarantee it and if not needed, limiting these fields to only certain values is going to limit the UL CI indication flexibility

	
	

	
	

	
	



Current RRC parameters related to UL CI
2

	Sub-feature group
	RAN1 specification
	Section
	RAN2 Parant IE
	RAN2 ASN.1 name
	Parameter name in the spec
	New or existing?
	Parameter name in the text
	Description
	Value range
	Default value aspect (see note)
	Per (UE, cell, TRP, …)
	UE-specific or Cell-specific
	Specification

	Inter UE Tx prioritization/multiplexing
	38.213
	Section 11 for 38.213
	dci-Format2-4
	　
	[nrofCandidates-CI]
	New
	　
	[nrofCandidates-CI]
	[The number of PDCCH candidates specifically for DCI format 2-4 for the configured aggregation level. If an aggregation level is absent, the UE does not search for any candidates with that aggregation level]
	[{aggregationLevel1, aggregationLevel2, aggregationLevel4, aggregationLevel8, aggregationLevel16}]
	NA
	UE specific
	38.331

	Inter UE Tx prioritization/multiplexing
	38.212, 38.213
	Section 7.3.1 for 38.212
Section 11 for 38.213
	PDCCH-Config
	　
	UplinkCancellation
	New
	　
	UplinkCancellation
	Configuration of uplink cancellation siginaling, may include aspects like RNTI, payload size, time and frequency resource, etc. Details to be FFS in RAN1
	{CI-RNTI, timeFrequencyRegion, dci-PayloadSize-forCI, CI-PayloadSize, ci-ConfigurationPerServingCell}
	NA
	UE specific
	38.331

	Inter UE Tx prioritization/multiplexing
	38.212, 38.213
	Section 7.3.1 for 38.212
Section 11 for 38.213
	UplinkCancellation
	　
	CI-RNTI
	New
	　
	CI-RNTI
	RNTI used for indication cancellation in UL
	RNTI-Value
	NA
	UE specific
	38.331

	Inter UE Tx prioritization/multiplexing
	38.212, 38.213
	Section 7.3.1 for 38.212
Section 11 for 38.213
	UplinkCancellation
	　
	CI-PayloadSize
	New
	　
	CI-PayloadSize
	Configure the field size for each UL cancelation indicator per serving cell 
	14, FFS others
	NA
	UE specific
	38.331

	Inter UE Tx prioritization/multiplexing
	38.212, 38.213
	Section 7.3.1 for 38.212
Section 11 for 38.213
	UplinkCancellation
	　
	 dci-PayloadSize-forCI
	New
	　
	 dci-PayloadSize-forCI
	Total length of the DCI payload scrambled with CI-RNTI 
	0..maxCI-DCI-PayloadSize
	NA
	UE specific
	38.331

	Inter UE Tx prioritization/multiplexing
	38.213
	Section 11 for 38.213
	UplinkCancellation
	　
	ci-ConfigurationPerServingCell
	New
	　
	ci-ConfigurationPerServingCell
	Indicates the position of the CI-PaylaodSize bit CI values inside the DCI payload for all serving cells 
	1..maxNrofServingCells of CI-ConfigurationPerServingCell 
	NA
	UE specific
	38.331

	Inter UE Tx prioritization/multiplexing
	38.213
	Section 11 for 38.213
	ci-ConfigurationPerServingCell
	　
	CI-ConfigurationPerServingCell
	New
	　
	CI-ConfigurationPerServingCell
	Indicates (per serving cell) the position of the CI-PaylaodSize bit CI values inside the DCI payload 
	{servingCellId, positionInDCI}
	NA
	UE specific
	38.331

	Inter UE Tx prioritization/multiplexing
	38.213
	Section 11 for 38.213
	CI-ConfigurationPerServingCell
	　
	positionInDCI
	New
	　
	positionInDCI
	Starting position (in number of bit) of the CI-PaylaodSize bit CI value applicable for this serving cell (servingCellId) within the DCI payload (see TS 38.213 [13], clause 11.x). 
	0..maxCI-DCI-PayloadSize-1
	NA
	UE specific
	38.331

	Inter UE Tx prioritization/multiplexing
	38.213
	Section 11 for 38.213
	UplinkCancellation
	　
	timeFrequencyRegion
	New
	　
	timeFrequencyRegion
	Configure the reference time and frequeny region where a detected UL CI is applicable
	{timedurationforCI, timeGranularityforCI, frequencyRegionforCI}
	NA
	UE specific
	38.331

	Inter UE Tx prioritization/multiplexing
	38.213
	Section 11 for 38.213
	timeFrequencyRegion
	　
	timedurationforCI
	New
	　
	timedurationforCI
	Configure the duration of the reference time region where a detected UL CI is applicable 
	FFS
	NA
	UE specific
	38.331

	Inter UE Tx prioritization/multiplexing
	38.213
	Section 11 for 38.213
	timeFrequencyRegion
	　
	timeGranularityforCI
	New
	　
	timeGranularityforCI
	Configure the time domain granularity for the reference time region
	FFS
	NA
	UE specific
	38.331

	Inter UE Tx prioritization/multiplexing
	38.213
	Section 11 for 38.213
	timeFrequencyRegion
	　
	frequencyRegionforCI
	New
	　
	frequencyRegionforCI
	Configure the reference frequency region where a detected UL CI is applicable 
	FFS
	NA
	UE specific
	38.331




Potential new RRC parameters
Enhancement of UE capability PDCCH monitoring  due to UL CI monitoring 
· Option 1: No enhancements
· Huawei (for both BD and CCE), MTK (both BD and CCE)
· Option 2: Enhanced monitoring capability
· Nokia Proposal:
· Support an additional {7,7,4,4} BDs overall per slot for UL cancellation indication monitoring applicable to ={0,1,2,3}
· Support an additional {56,56,32,32} non-overlapping CCEs overall per slot for UL cancellation indication monitoring applicable to ={0,1,2,3} 

Agreements(Tuesday online):
· There is no enhancement to PDCCH monitoring capability (number of BD and non-overlapping CCEs) specifically for UL CI monitoring purpose


Gap between UL CI and the start of reference time region
· The reference time region starts from X symbols after the ending symbol of the PDCCH CORESET carrying the UL CI, where X can be larger the processing time for UL cancelation.
· Yes: Huawei, Intel, OPPO, CMCC, Nokia (configured by RRC with up to 16 symbols), Apple
· No: ZTE, CATT, LG, QC, Ericsson
[image: ]
Proposal 9:
· The reference time region starts from X=Tproc,2 + Z symbols after the ending symbol of the PDCCH CORESET carrying the UL CI, where Z can be determined per serving cell based on RRC configuration
· Number of possible values for Z is 
· Possible values for Z is Z=7*n symbols, where n is configured by RRC to be any integer value in the range of {0~19}



Which service priority (e.g. eMBB, URLLC) can be cancelled? 
· Option 1: UL CI is only applicable to UL transmission with a priority level not higher than X (low or high), where X is
· Option 1-1: Indicated by UL CI 
· Option 1-2: Configured by RRC
· Option 1-3: predefined, i.e. only low priority PUSCH is cancelled, in case there are two level of priority for a UE
· Option 2: UL CI is applicable to UL transmission irrespective of its priority level
Discuss further during RAN1#99

	Company
	View

	CATT
	For proposal#9, our understanding is that a single X is incapable for TDD case, no matter it is equal to or larger than CI processing time. As the time reference is determined by X and CI monitoring occasion together, it results to the situation that different CI associated with different RUR.  Consequently, a later CI cannot cancel a UL transmission in the earlier RUR(in the case URLLC grant comes after the first CI), i.e. case 1 shown below, or RUR may only contains DL symbols, i.e. case 2.


For TDD, we think either separate X is defined for different CI MO(e.g. separate configuration) or the RUR should start from the first non-DL symbol that is X symbols after the ending symbol of the PDCCH CORESET carrying the UL CI. 

	APT
	For Proposal 9, the minimum value of X (regardless of TDD configuration) that can be configured needs to be clarified. More specifically, whether minimum value of X takes into account the effect of TA may have impact on UE cancellation behaviour. For example, if minimum value of X does not take into account the effect of TA, UE behaviour needs to be defined for the case where UE receives UL CI indicating UL symbols that have already been transmitted by the UE.
For a UL CI indicating multiple UL carriers, the minimum value of X (regardless of TDD configuration) that can be configured for all UL carriers also needs to be clarified. For UL CI indicating single UL carrier, the minimum value of X is determined based on the SCS of the PDCCH carrying UL CI and the SCS of the UL carrier to which the UL CI indicates. For UL CI indicating multiple UL carriers, how to determine the UL SCS(s) based on which the minimum value of X is determined needs to be discussed. Relevant discussion can be found in R1-1912254.

	OPPO
	We support proposal 9 due configurable X can match TDD configuration to avoid absent UL CI in downlink symbols, as shown in the above figure. The below figure shows X is configured as 26 symbol to cover all uplink resource.


Due to X at least equals to Tproc2, X applies the same granularity as Tproc,2, which is symbol.
Potential value for X can be {12+7*n} symbol, the difference granularity is 7 symbol (half slot), n =0, 1,…..19 to cover one frame.
In addition, we support that UL CI is only applicable to UL transmission with low priority (Option 1). UL transmission priority indication applies the same mechanism as PUSCH priority.


	Ericsson
	On Proposal 9, we can agree to the view that X is configurable, which would be good for different TDD patterns

	Nokia, NSB
	On P9, we support configurable starting value. 
On the priority of what to be canceled here: I am a bit wondering if there are more than 2 priority levels that need to be considered (low/high) based on what we agreed so far. We would prefer to add option 1-3 there: Only low priority (of the two priority levels) is to be cancelled (we see no need for dynamic indication and/or RRC configuration). 

	LG
	On proposal 9, whether we define or configure X, X should be larger than T_proc,2 based on previous agreement. So we would like to have definition of Tproc,2 clear. 
However, it is not decided yet how to determine T_proc,2 with different SCS. Since SCS configuration is a part of BWP configuration, UL CI doesn’t have any information of UL BWP SCS. One way is determine Tproc, 2 based on DL BWP SCS which carrying UL CI. Otherwise, different UE may have different assumption on Tproc, 2 so that the gap become larger unnecessarily to avoid invalid configuration. Therefore, we would like to propose as following :
Modified Proposal 9 by LG:
· The reference time region starts from X symbols after the ending symbol of the PDCCH CORESET carrying the UL CI, where X can be configured to be equal or larger than the processing time for UL cancelation.
· X is configured per serving cell
· The processing time for UL cancelation is given by Tproc,2 of the SCS configuration of the DL BWP where the UE receives the PDCCH with the UL CI.





2D bitmap
Excluding DL symbols in UL reference time region
-Supported by: Ericsson, vivo (by tdd-UL-DL-ConfigurationCommon), CATT, Sony, CMCC, Nokia, QC(by tdd-UL-DL-ConfigurationCommon), WILUS
Proposal 10:
·  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
· FFS the symbols used for SSB and type0 PDCCH CSS transmission are also excluded



Dynamic 2-D bitmap method for UL cancelation resource indication.
Supported by: 
ZTE
· Occupied time domain occasions are indicated by bitmap firstly
· The time-frequency resource corresponding to the occupied time domain occasions is indicated by a 2-D bitmap dynamically.
Intel: 
· Two pair of values are supported: {X = 1, Y = 14} and {X = 2, Y = 7}.
· One value of RRC configurable field per cell is 15, where K = 14 bits are used for bitmap and 1 bit is used to dynamically indicate one of the two pairs configured.
Discuss further during RAN1#99 

Proposal 11: 
· Clarification of 2D bitmap
· 2D-bitmap is to use X bits for bitmap indication over a time/frequency resource with M partitions in time and N partitions in frequency, and X=M x N

· Text proposal for implementing 2D bitmap indication in 38.213, consider option 1 or option 2 below
Option 1: timeGranularityforCI is configured as number of symbols in each time partition
	11.5      Cancellation indication 
…omitted part…
For a serving cell, denote by 
-      a number of bits provided by CI-PayloadSize
-      a number of PRBs provided by frequencyRegionforCI in timeFrequencyRegion
-      a number of consecutive symbols provided by timeDurationforCI in timeFrequencyRegion
-      a number of symbols provided by timeGranularityforCI in timeFrequencyRegion
 sets of bits of a field in DCI format 2_4 have 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 does not expect to be configured with .
For a symbol group,  bits in each set of bits have one-to-one mapping with  groups of PRBs, where each of the first  groups includes  PRBs and each of the remaining  groups includes  PRBs.
…omitted part…



Option 2: timeGranularityforCI is configured as number of time partitions within the reference region
	…omitted part…
For a serving cell, denote by 
-      a number of bits provided by CI-PayloadSize
-      a number of PRBs provided by frequencyRegionforCI in timeFrequencyRegion
-      a number of consecutive symbols provided by timeDurationforCI in timeFrequencyRegion
-      a number of partitions in time domain provided by timeGranularityforCI in timeFrequencyRegion
 sets of bits of a field in DCI format 2_4 have 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 does not expect to be configured with .
For a symbol group,  bits in each set of bits have one-to-one mapping with  groups of PRBs, where each of the first  groups includes  PRBs and each of the remaining  groups includes  PRBs.
…omitted part…



	Company
	View

	CATT
	For proposal #10, the symbols used for SSB and type0-CSS should also be excluded.

	Sony
	For proposal 10, when the DL symbols are excluded, how do we partition the Reference Region, e.g. have finer granularity for earlier Reference Region?

	Sony
	For proposal 10, when the DL symbols are excluded, how do we partition the Reference Region, e.g. have finer granularity for earlier Reference Region?

	Nokia, NSB
	We are fine with P#10, but as Sony mentioned we might need to discuss how the t-domain groups will look like if we have this case (i.e. is one time-domain group allowed to span UL symbols which are separated by DL symbols or not)
On P#11, we still think that X=M+N (and not X=MxN) to be the better choice. On the interpretation of the time domain granularity, we think as this this a granularity (and not number of bits for t-domain M) that a noting more towards Option 1 to be correct here. 


	
	

	
	

	
	



1D bitmap vs 2D bitmap
· 1-D bitmap indication
· 1-D bitmap for time domain indication A1×M, M is for size of time domain indication
· 1-D bitmap for frequency domain indication B1×N, N is for size of time domain indication
· E.g. M=7 and N=4, then the total bit-number is M+N = 11

e.g. A1×M = (0010100), B1×N = (0101)
	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 


· Highlighted grids are the indicated time-frequency resources by UL cancellation indication
· X-axis denotes time domain and Y-axis denotes frequency domain

· 2-D bitmap indication
· 2-D bitmap for time and frequency domain indication CM×N
· M is for size of time domain indication and N is for size of frequency domain indication. 
· E.g. M=7 and N=4, then the total bit-number is M×N=28

e.g. CM×N = 
	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 


· Highlighted grids are the indicated time-frequency resources by UL cancellation indication
· X-axis denotes time domain and Y-axis denotes frequency domain

Other remaining aspects without RRC impacts
Conditions for UL CI monitoring:
Should the conditions for UE UL CI monitoring be specified?
· Yes: Huawei, ZTE, vivo, Asia Pacific Telecom, Sony, Nokia, Panasonic, MotM ,CATT
· No: MTK, LG, Samsung

Proposal 12: 
· For UL transmissions with and without associated PDCCH, UE starts monitoring 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 (or configured by RRC, if agreed)
· UE may stop monitoring UL CI from X symbols before the end of  relevant UL transmission, and X is related to UL CI processing time

RV handling for PUSCH repetition case:
Huawei proposal
· Configured grant PUSCH repetitions impacted by UL CI should be resumed at the TO with RV0.
Ericsson proposal 
· If mis-detection of cancellation indicator is not a concern, the cancelled uplink transmission in repetitions causes the UE to send next repetition instance with same redundancy version;        Otherwise, redundancy version assignment is not affected by cancelled uplink transmission.
Discuss further in RAN1#99

UE transmission over the non-cancelled resource after the resource to be cancelled
· Another PUSCH transmission can be scheduled over the non-cancelled time/frequency resource, where the non-cancelled resource is the resource allocated for original PUSCH transmission and was not indicated as resource to be cancelled but dropped due to “stop without resuming”
· Supported by: vivo (if the UE supports OoO PUSCH scheduling), Intel, Nokia, QC (only higher priority transmission can be scheduled), MotM
· Not supported by: Samsung (another UL transmission cannot be scheduled within the same slot)
· The preempted eMBB UE can generate a new TB and transmit it in the remaining resource without introducing a new UL grant.
· ZTE
Proposal 13:
· Another PUSCH transmission can be scheduled over the non-cancelled time/frequency resource, where the non-cancelled resource is the resource allocated for original PUSCH transmission and was not indicated as resource to be cancelled but dropped due to “stop without resuming”

Impact (e.g. phase continuity issue) to a different carrier due to UL cancelation
· UE should drop the remaining symbols on the target serving cell and all the intra-band CCs. Transmission on the inter-band CCs are not impacted
· Supported by: QC
· UL cancellation on one carrier shall not impact UL transmission on a different carrier
· Supported by: MotM
· No need to consider this issue
· Samsung
Discuss further in RAN1#99
Other details of UE cancelation behaviour
LG proposal
· The forepart of canceled UL transmission can be transmitted if there is available DMRS within the region and if there is sufficient timing gap between CI and start of the canceled UL transmission. 
Qualcomm proposal
· Issue related to CBG-based retransmission:  Allow the UE to set the TB CRC to all zeros when (1) uplink CBG-based reTx is configured, (2) the initial transmission of a TB was interrupted and (3) TB comprises more than one CB.

Huawei proposal
· Background
A Rel-15 UE that is indicated in the UL grant to switch its active BWP, is not required to send or receive any data before the start of the slot that is indicated by the slot offset value K2 indicated in the scheduling DCI. From 38.213, Section 12:
	If a UE detects a DCI format 0_1 indicating an active UL BWP change for a cell, the UE is not required to receive or transmit in the cell during a time duration from the end of the third symbol of a slot where the UE receives the PDCCH that includes the DCI format 0_1 in the scheduling cell until the beginning of a slot indicated by the slot offset value of the time domain resource assignment field in the DCI format 0_1.


· [bookmark: _Ref24136937][bookmark: _Ref20478615]	Observation: Following Rel-15, an eMBB UE that is indicated to switch its active BWP cannot be indicated to cancel its scheduled uplink transmission in the new BWP.
· [bookmark: _Ref24136722][bookmark: _Ref20478591]Proposal: For the BWP operation in Rel-16, change the BWP switching behavior as follows compared to Rel-15:
· If a UE detects a DCI format 0_1 indicating an active UL BWP change for a cell, the UE is not required to receive or transmit in the cell during a time duration from the end of the third symbol of a slot where the UE receives the PDCCH that includes the DCI format 0_1 in the scheduling cell until the beginning of a slot after the end of the BWP switch delay beginning of a slot indicated by the slot offset value of the time domain resource assignment field in the DCI format 0_1.   
· If a UE support UL CI, the UE shall detect UL CI signaling after the beginning of the next slot following the BWP switch delay

	Company
	View

	APT
	For other details of UE cancelation behaviour, as our reply in 3.1.2, depending on the minimum configurable X, UE behaviour may need to be defined for the case where UE receives UL CI indicating UL symbols on which UE is not able to cancel transmission.

	OPPO
	On proposal 12, start point for UL CI monitoring can be restricted further, e.g. UE monitors UL CI at least after UL grant for the corresponding PUSCH. 

	Ericsson
	We believe that there should be some agreement regarding the RV for PUSCH repetition when some repetition is cancelled, otherwise there can be misunderstanding between UE and the gNB

	Nokia, NSB
	We support P#12 and P#13

	
	

	
	

	
	

	
	



UE capability
QC proposal
For ULCI monitoring capability reporting, introduce a new PDCCH monitoring capability (e.g., FG X) in which the UE monitors ULCI similar to 3-5b and monitors other UE-specific or common DCIs according to 3-1. 
· The limitations on combined monitoring budget of 3-1 and FG X can be similar as 3-1 and 3-5b. 
· The capability of ULCI is separate from the capability of 3-5b. If the UE reports 3-5b PDCCH monitoring capability and ULCI capability, then the ULCI monitoring should follow the behaviour of 3-5b. In this case, UE should not report FG X.

Samsung proposal
· A cancelled PUSCH transmission by a UE is counted towards the number of PUSCH that a UE can support per slot.


Power control enhancements for DG-PUSCH
Support open-loop power control parameter set indication for DCI format 0_1
· Yes: Ericsson, vivo, Nokia  (open loop power control indication filed is only present in DCI format 0_2 when both 0_1 and 0_2 are configured to UE)
Proposal 14:
· The presence of open-loop power control parameter set indication field can be separately configurable for DCI format 0_1 and DCI format 0_2

· Configuration of P0-PUSCH-Set  for DCI format 0_1 and DCI format 0_2
· Option 1: A single configuration of P0-PUSCH-Set applies to both DCI format 0_1 and DCI format 0_2
· Option 2: Separate configuration of P0-PUSCH-Set for DCI format 0_1 and DCI format 0_2

How to obtain the P0 values when SRI is not configured
· Option 1: P0-PUSCH-Set  only provides one P0 value, UE uses the P0 value from P0-PUSCH-Set when open loop power control indication field indication field in DCI indicates “1”, and UE uses another P0 value from P0-PUSCH-AlphaSet in case when open loop power control indication field indication field in DCI indicates “0”
· Supported by: ZTE, LG
· Option 2: P0-PUSCH-Set  provides two P0 values that is used by UE when open loop power control indication field indication field in DCI indicates “0” and “1”, respectively
· Supported by: Nokia
Proposal 15:
· To make a decision between above two options


For the inter UE multiplexing between UE 1(eMBB + URLLC) and UE 2 (eMBB), three OL power levels may be beneficial for UE1
· Baseline P0 for eMBB PUSCH, obtained from Rel-15 parameter  P0-PUSCH-AlphaSet  
· Higher P0 for URLLC PUSCH WITHOUT colliding eMBB transmission
· Highest P0 for URLLC PUSCH WITH colliding eMBB transmission




Proposal 
To determine the P0 value in case SRI is not configured in the DCI
· Option 1:  (can provide up to three P0 values in case both DCI format 0_1 and DCI format 0_2 are monitored)
· P0-PUSCH-Set  provides two P0 values
·  If the priority indication is not configured or the priority indication is configured and indicates “high priority”, UE uses the two P0 values according to open loop power control indication field indication field in DCI indicates “0” and “1”, respectively
· Otherwise (i.e. if the priority indication is configured and indicates “low priority”), P0 from P0-PUSCH-AlphaSet is used
· The presence of open-loop power control parameter set indication field can be separately configurable for DCI format 0_1 and DCI format 0_2
· If open-loop power control parameter set indication field is not present for a DCI format, use P0 from P0-PUSCH-AlphaSet
· A single configuration of P0-PUSCH-Set applies to both DCI format 0_1 and DCI format 0_2
Supported by: Nokia, Samsung, Sony, Apple, InterDigital, HiSilicon, vivo, QC, CATT
· Option 2: (can provide up to three P0 values in case both DCI format 0_1 and DCI format 0_2 are monitored)
· P0-PUSCH-Set  only provides one P0 value, UE uses the P0 value from P0-PUSCH-Set when open loop power control indication field indication field in DCI indicates “1”, and UE uses another P0 value from P0-PUSCH-AlphaSet in case when open loop power control indication field indication field in DCI indicates “0”
· Separate configuration of P0-PUSCH-Set for DCI format 0_1 and DCI format 0_2
· For a DCI format, if P0-PUSCH-Set is configured, the open-loop power control parameter set indication field is present
Supported by:
· Option 3: (can provide up to two P0 values in case both DCI format 0_1 and DCI format 0_2 are monitored)
· P0-PUSCH-Set  only provides one P0 value, UE uses the P0 value from P0-PUSCH-Set when open loop power control indication field indication field in DCI indicates “1”, and UE uses another P0 value from P0-PUSCH-AlphaSet in case when open loop power control indication field indication field in DCI indicates “0”
· The presence of open-loop power control parameter set indication field can be separately configurable for DCI format 0_1 and DCI format 0_2
· A single configuration of P0-PUSCH-Set applies to both DCI format 0_1 and DCI format 0_2	
Supported by: Ericsson, ZTE, MTK, LG, HiSilicon
· Option 4: (can provide up to three P0 values in case both DCI format 0_1 and DCI format 0_2 are monitored)
· P0-PUSCH-Set  only provides one P0 value, UE uses the P0 value from P0-PUSCH-Set when open loop power control indication field indication field in DCI indicates “1”, and UE uses another P0 value from P0-PUSCH-AlphaSet in case when open loop power control indication field indication field in DCI indicates “0”
· The index of P0-PUSCH-AlphaSet for the DCI format 0_2 can be separately configured differently from DCI format 0_1 when SRI field is absent
· Single configuration of P0-PUSCH-Set for DCI format 0_1 and DCI format 0_2
· For a DCI format, if P0-PUSCH-Set is configured, the open-loop power control parameter set indication field is present
· Supported by: LG, Sony




Single or different closed loop for different open loop power control parameters?
· Support single closed loop: vivo, OPPO
Proposal 16:
· Support single closed loop for different open loop power control parameters
	Company
	View

	OPPO
	On proposal 14, Open-loop power control parameter set indication field can be separately configurable for DCI format 0_1 and DCI format 0_2 without restriction. For Configuration of P0-PUSCH-Set, we support option2.
On proposal 15, we prefer option 2.
On proposal 16, we support.

	Nokia, NSB
	We think we first need to discuss / conclude on P#15 before discussing which option to choose in P#14. Only after having clarified the behaviour without SRI (which is pending), we know what the operation for one set of P0-sets actually provides (and if we need separate configuration etc. discussed in P#14).

We agree with P#16

	
	




Current RRC parameters for UL power control enhancements
	WI code
	Sub-feature group
	RAN1 specification
	Section
	RAN2 Parant IE
	RAN2 ASN.1 name
	Parameter name in the spec
	New or existing?
	Parameter name in the text
	Description
	Value range
	Default value aspect (see note)
	Per (UE, cell, TRP, …)
	UE-specific or Cell-specific
	Specification

	NR_L1enh_URLLC-Core
	Inter UE Tx prioritization/multiplexing
	38.212, 38.213
	Section 7.3.1 for 38.212
Section 7 for 38.213
	PUSCH-PowerControl
	　
	P0-PUSCH-Set-List
	New
	　
	P0-PUSCH-Set-List
	Configure one additional P0-PUSCH-Set per SRI. If present, the one bit in the DCI is used to switch between the P0 value from the existing P0-PUSCH-AlphaSet and the P0 value from the newly configured P0-PUSCH-Set
	1..maxNrofSRI-PUSCH-Mappings of P0-PUSCH-Set 
	NA
	UE specific
	38.331

	NR_L1enh_URLLC-Core
	Inter UE Tx prioritization/multiplexing
	38.212, 38.213
	Section 7.3.1 for 38.212
Section 7 for 38.213
	PUSCH-PowerControl
	　
	P0-PUSCH-Set
	New
	　
	P0-PUSCH-Set
	Configuration of {p0-PUSCH} sets for PUSCH 
	{p0-PUSCH-SetId, p0}
	NA
	UE specific
	38.331

	NR_L1enh_URLLC-Core
	Inter UE Tx prioritization/multiplexing
	38.212, 38.213
	Section 7.3.1 for 38.212
Section 7 for 38.213
	P0-PUSCH-Set
	　
	p0-PUSCH-SetId
	New
	　
	p0-PUSCH-SetId
	Configure the index of a p0-PUSCH-Set
	0..maxNrofSRI-PUSCH-Mappings-1
	NA
	UE specific
	38.331





1. Previous agreements
RAN1#96bis
Working assumption:
· PDCCH is used for UL cancelation indication 
· The Working assumption can be revisited if the DCI for cancelation indication only carry very small number of information bits, e.g. 1 bit. 
Agreements:
· Upon detecting an UL cancelation 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 cancelation 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 cancelation 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.   
Conclusion:
· Further discuss the following power control enhancements
· Increased TPC range
· FFS details, e.g. supported value range, number of TPC bits, accumulated and/or absolute TPC, configurability of the TPC tables, applicability to SRS/PUCCH. 
· Indication of open-loop parameter sets based on scheduling DCI without using SRI 
· Indication of open-loop parameter sets based on GC-PDCCH

RAN1#97
Agreements:
· Support at least group common DCI for cancelation indication
· FFS whether or not to additionally support UE-specific DCI for cancelation indication
Conclusion:
To down-select from the following options for enhanced power control
· Option 1: Indication of open-loop parameter sets by DCI 
· For DG-PUSCH, an open-loop parameter set indicated to the UE by scheduling DCI without using SRI is applied to the scheduled transmission
· FFS At least for single active CG-PUSCH, an open-loop parameter set is indicated to the UE by a UE-specific field in group common DCI
· FFS for the case of multiple active CG-PUSCH
· FFS For a UE, the open-loop parameter sets for DG-PUSCH and CG-PUSCH may be same or different
· Option 2: Indication of TPC with increased range by DCI
· For DG-PUSCH, a TPC with increased range is indicated to the UE by the TPC field in scheduling DCI
· FFS At least for single active CG-PUSCH (and potentially also for DG-PUSCH), a TPC with increased range is indicated to the UE by a UE-specific TPC field in group common DCI
·  FFS for the case of multiple active CG-PUSCH
· At least for DG-PUSCH, for a UE, the number of TPC entries (4 or 8) and power adjustment value for each entry is higher layer configured 
· FFS For a UE, the TPC configuration for DG-PUSCH and CG-PUSCH may be same or different 
· Option 3: 
· For DG-PUSCH, use either the solution from option 1 or option 2 for DG-PUSCH as above
· To down-select from option 1 and 2
· FFS At least for single active CG-PUSCH, UE derives the transmissions power based on the time/frequency resource indicated by a group common DCI
· If a CG-PUSCH transmission overlaps with the indicated time/frequency resource, UE use one open-loop parameter set with higher power for the transmission
· If a CG-PUSCH transmission does NOT overlap with the indicated time/frequency resource, UE use another open-loop parameter set with lower power for the transmission
· FFS for the case of multiple active CG-PUSCH
· Note: some companies have concern that this was not captured in the TR as one potential solutions
RAN1#98
Agreements:
· Reuse the existing methods for search space configuration to support UL CI monitoring
· FFS possible restrictions
· Note: this means both symbol level and slot level monitoring periodicities are possible from specification perspective
Agreements:
· The UE DCI size budget is not increased by UL CI monitoring
· 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:
· For UL transmission with associated PDCCH, 
· Option 1: UE starts UL CI monitoring after the PDCCH is decoded
· 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?
· FFS the enhancement of UE capability (number of non-overlapping CCE and/or blind decodes) for UL CI monitoring
Agreements:
· Upon detecting an UL cancelation indication, for the transmission of UL signal/channels, “stop with resuming” is not supported
· Except:
· SRS can still be transmitted on the non-cancelled symbols (conditioned on if SRS can be pre-empted)
· FFS for the PUSCH repetition (Rel-15 & Rel-16) case
· FFS for the PUCCH repetition case (conditioned on if PUCCH can be pre-empted)
· FFS whether another PUSCH can be scheduled in non-pre-empted resource
· FFS impact (e.g. phase continuity issue) to a different carrier due to UL cancelation
R1-1909774
Agreements:
· The following UL channel/signals can be cancelled by UL cancelation indication
· PUSCH (including DG-, CG- and SP-)
· FFS for SRS
· FFS for PUCCH 
· Option 1: PUCCH (all types) can be cancelled
· Option 2: Some PUCCH can be cancelled, e.g. PUCCH carrying CSI
· Option 3: PUCCH cannot be cancelled
· FFS for PRACH (preamble and/or MSG 3 PUSCH) 
Agreements:
· The UE processing time requirement for UL cancelation indication based on N2 defined in Rel-15 UE cap#2 is supported
· FFS whether the processing time requirement for UL cancelation indication larger than N2 as defined in Rel-15 UE cap#2 can also be supported as an UE capability
· FFS whether the processing time requirement for UL cancelation indication shorter than N2 as defined in Rel-15 UE cap#2 as can also be supported an UE capability 
Agreements:
· For a DG-PUSCH, an open-loop parameter set indicated to the UE by scheduling DCI using a separate field than SRI is supported. 
· FFS number of bits for the indication
RAN1#98bis
Agreements:
· Regarding UL CI monitoring, support the following:
· A new RNTI (e.g. CI-RNTI) is used for UL CI
· FFS: Monitoring periodicity larger than [5] slot is not supported for UL CI
· The aggregation level(s) and the number of PDCCH candidates configured by RRC 
· FFS possible restrictions, e.g., the ones associated with SFI
· The DCI payload size for UL CI  is configured by RRC
· FFS possible values

Agreements:
· SRS can be cancelled by UL CI
· PUCCH cannot be cancelled by UL CI
· RACH related UL transmissions cannot be cancelled by UL CI, including MSG 1/3 in case of 4-step RACH, MSG A in case of 2-step RACH.
Agreements:
· Cross-carrier UL cancelation indication is supported using the same way as Rel-15 SFI/DL PI
· The indication field position in DCI for each cross-carrier indicated serving cell is configured by RRC
Agreements:
· Different UE processing time capability for UL CI (i.e. shorter or longer than T_proc2 for cap#2 UE) is not considered in Rel-16
· d2,1=0 also when DMRS and UL-SCH (for the PUSCH to be cancelled) are multiplexed in the 1st symbol
Agreements:
· In case of PUSCH repetitions, UL CI is applied to each repetition individually (actual repetition in case of Rel-16 PUSCH repetition) that overlaps with the resource (in time and frequency) indicated by UL CI.
Agreements:
1. The reference time region where a detected UL CI is applicable is determined by the following:
0. 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
0. FFS X can be configured to be larger than the minimum processing time for UL cancelation
0. The duration of the reference time region is configured by RRC
0. FFS Possible values (e.g. 2OS, 4OS, 7OS, 14OS, 28OS?)
0. FFS DL symbols are excluded from the reference time region
Agreements:
0. The reference frequency region where a detected UL CI is applicable is configured by RRC
Agreements:
Support the following for UL CI
1. Each UL cancelation indicator per serving cell has a RRC configurable field size of  X bits 
0. One value of X is 14
0. FFS other values (e.g. X can be N (N>0) times of 7)
1. The time domain granularity for the reference time region is configured by RRC
0. FFS the possible values  (e.g. the time region can be divided into [1],[2],[4],[7],[14],…portions)
0. FFS valid configurations according to the duration of the time reference region
1. The frequency domain granularity is determined based on the configured time domain granularity and the configured bit field size of each indicator
1. The time and frequency resource for cancellation is jointly indicated by a 2D-bitmap (i.e. similar as DL PI) over the time and frequency partitions within the reference region
0. FFS dynamic 2D-bitmap
Agreements:
· For DG-PUSCH, one bit (separately from SRI) in UL grant is used to indicate the open loop power control parameter set 
· Introduce one new RRC parameter that contains one additional P0-PUSCH-Set per SRI
· The one bit indication is present in the UL grant when the above new RRC parameter is configured 
· If present, the one bit in the DCI is used to switch between the P0 value from the existing P0-PUSCH-AlphaSet and the P0 value from the newly configured P0-PUSCH-Set

Conclusion:
No enhancement for CG-PUSCH power control in Rel-16 for inter-UE multiplexing
TR 38.824
	[bookmark: _Toc2586360]7.2	Potential enhancements 
In the following sub-sections, potential enhancements for UL inter UE Tx prioritization/multiplexing are presented. It is recommended to specify both UL cancelation scheme and enhanced UL power control scheme in the work item phase. 
[bookmark: _Toc2586361]7.2.1	UE UL cancelation mechanisms 
[bookmark: OLE_LINK31]UE UL cancelation mechanisms are considered as one potential enhancement for UL inter-UE Tx prioritization/multiplexing and are studied from several aspects, including the potential mechanisms (e.g. UE UL cancelation/pausing indication, UL continuation indication, UL re-scheduling indication), physical channel/signal used for the UL cancelation indication, UE processing timeline for the UL cancelation indication, UE monitoring behaviours for the UL cancelation indication, UE PDCCH monitoring capability if the UL cancelation indication is by PDCCH, methods to ensure the reliability of the indication for UE UL cancelation.  
Either PDCCH or sequence can be considered as potential options for the UL cancelation indication. If PDCCH is used, either group common DCI or UE-specific DCI can be considered as potential options. If sequence is used, either group common sequence or UE-specific sequence can be considered. 
The monitoring periodicity for the UL cancelation indication should be configurable by the gNB and UE supporting UL cancelation indication should be able to support more than one monitoring occasions for the UL cancelation indication in a slot. If PDCCH is used, whether the UE PDCCH monitoring capability (number of CCEs/BDs per slot) should be increased is to be further investigated. 
The UE processing time for UL cancelation indication should be equal or shorter than N2 defined in Rel-15 UE capability#2. 
Upon detecting an UL cancelation indication, UE cancels the corresponding UL transmission. The corresponding UL transmission may include an on-going UL transmission, or an UL transmission that has not been started. After cancelation, the UE may resume the transmission afterwards as one option, or may not resume the transmission afterwards as another option.
[bookmark: _Toc2586362]7.2.2	Enhanced UL power control 
Enhanced UL power control is considered as one potential enhancement for UL inter-UE Tx prioritization/multiplexing and the study mainly focuses on enhanced dynamic power boost for URLLC UE, including dynamic change of power control parameters (e.g. P0 and alpha without SRI configured) and enhanced TPC (e.g. increased TPC range and finer granularity). The need of URLLC UE power change during one transmission instance is not envisioned. It is assumed that there is no change of eMBB UE power control scheme in this study item. 
Enhanced dynamic power boost for URLLC UE are studied from several aspects, including feasibility of boosting UE power in power limited or interference limited scenarios, physical channel/signal used for the signalling, UE processing timeline for the signalling, UE monitoring behaviours for the signalling, UE PDCCH monitoring capability if the signalling is by PDCCH and methods to ensure the reliability of the signalling.
It is concluded that the potential enhanced UL power control may include UE determining the power control parameter set (e.g. P0, alpha) based on scheduling DCI indication without using SRI, or based on group-common DCI indication. Increased TPC range compared to Rel-15 may also be considered. Power boosting is not applicable to power limited UEs.
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	Apple Inc.

	R1-1912853
	Enhanced inter UE Tx prioritization/multiplexing for URLLC
	Motorola Mobility, Lenovo

	R1-1912963
	Uplink Inter-UE Tx Multiplexing and Prioritization
	Qualcomm Incorporated

	R1-1913032
	Enhanced inter UE Tx prioritization/multiplexing for URLLC
	CAICT

	R1-1913070
	Remaining issues on UL cancellation scheme for NR URLLC
	WILUS Inc.

	R1-1913078
	Remaining issues on Enhanced inter UE Tx prioritization/multiplexing
	KT Corp.



	R1-1911894
	UL inter-UE transmission prioritization and multiplexing
	Huawei, HiSilicon

	 Proposal 1: RAN1 should support the monitoring window for UL cancelation
· For UL transmissions with and without associated PDCCH, UE starts monitoring 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
· UE may stop monitoring UL CI from X symbols before the end of  relevant UL transmission, and X is related to UL CI processing time
· Note: The CCE/BD counting is not impacted by dynamically deactivated monitoring of  UL cancelation 
Proposal 2: Configured grant PUSCH repetitions impacted by UL CI should be resumed at the TO with RV0.
Proposal 3: The reference time region starts from X symbols after the ending symbol of the PDCCH CORESET carrying the UL CI, where X can be larger the processing time for UL cancelation.
Proposal 4: For the monitoring of UL CI, there is no need to increase the number of Blind Decodes for UEs that only support eMBB. For a UE that is supporting eMBB and URLLC, the upper limit should not exceed the limits for enhanced PDCCH monitoring according to the discussions in agenda item 7.6.2.1.
Proposal 5: The maximum number of non-overlapping CCEs for monitoring UL CI does not need to be increased beyond the limits that are applicable for URLLC UEs in Rel-16.
Observation 1: In case of a BWP switch, 
· When K2 is equal to the BWP switch delay, i.e. when the eMBB PUSCH would start directly after the BWP switch delay, the eMBB UE cannot receive UL CI and cannot cancel its PUSCH. 
· When K2 is larger than the BWP switch delay, following the Rel-15 rule, the eMBB UE cannot receive UL CI during the BWP switch delay and neither during the “K2-BWP switch delay” slots before the start of the eMBB PUSCH.
Observation 2: Following Rel-15, an eMBB UE that is indicated to switch its active BWP cannot be indicated to cancel its scheduled uplink transmission in the new BWP.
Proposal 6: For the BWP operation in Rel-16, change the BWP switching behavior as follows compared to Rel-15:
· If a UE detects a DCI format 0_1 indicating an active UL BWP change for a cell, the UE is not required to receive or transmit in the cell during a time duration from the end of the third symbol of a slot where the UE receives the PDCCH that includes the DCI format 0_1 in the scheduling cell until the beginning of a slot after the end of the BWP switch delay beginning of a slot indicated by the slot offset value of the time domain resource assignment field in the DCI format 0_1.   
•   If a UE support UL CI, the UE shall detect UL CI signaling after the beginning of the next slot following the BWP switch delay

	R1-1911949
	Inter-UE Prioritization and Multiplexing of  UL Transmissions
	Ericsson

	Observation 1	There is no gain in specifying additional delay for the reference region starting position compared to the minimum processing time for UL cancelation.

Proposal 1	Support search space monitoring periodicities of 1, 2 and 4 slots.
Proposal 2	No additional restrictions on aggregation levels and/or number of candidates are introduced for cancellation indication monitoring.
Proposal 3	Configurable time offset of the reference region start is not supported.
Proposal 4	Possible reference resource sizes in time domain should be selected in connection with configurable periodicities.
Proposal 5	The following FR-specific values of reference resource duration are supported:   - For FR1: 2 OS, 4 OS, 7 OS, and 14 OS;   - For FR2: 28 OS and 56 OS.
Proposal 6	Exclude DL symbols from reference region in case of TDD according to semi-static TDD pattern.
Proposal 7	Any divisor which leads to integer division of bitmap size for one carrier is acceptable to define partitions number, e.g. [1],[2],[7],[14] and [28]. In addition, the value [4] can be used with 28-bits bitmap.
Proposal 8	A bitmap size configured per serving cell can comprise of 28 bits in addition to agreed value of 14 bits. 7-bit bitmap is not supported.
Proposal 9	DCI payload size for UL CI is configured up to 126 bits, similar to DL PI.
Proposal 10	Additional limitations on max number of carriers can be considered if 28-bit bitmap is supported
Proposal 11	The procedure of UCI multiplexing with PUSCH can be avoided if UE receives UL CI cancelling the PUSCH.
Proposal 12	UCI can avoid multiplexing with PUSCH, and can be transmitted by PUCCH instead, if the PUSCH is canceled by UL CI.
Proposal 13	If mis-detection of cancellation indicator is not a concern, the cancelled uplink transmission in repetitions causes the UE to send next repetition instance with same redundancy version; Otherwise, redundancy version assignment is not affected by cancelled uplink transmission.
Proposal 14	The new bit to indicate boosted open-loop power control applies to both the new DCI and DCI format 0_1.


	R1-1911967
	UL inter-UE multiplexing between eMBB and URLLC
	ZTE

	Observation 1: For semi-static 2-D bitmap indication, the indication bits are allocated to each time domain occasion uniformly no matter whether the occasion contains cancelation resource or not, which may casue false cancelation at a higher probability.  
Observation 2: For the dynamic 2-D bitmap, a finer frequency domain indication granularity can be expected in most of cases compared to semi-static 2-D bitmap.
Observation 3: It is not helpful to configure X to be larger than the minimum processing time for UL cancelation.
Proposal 1: RAN1 should support dynamic 2-D bitmap method for UL cancelation resource indication.
· Occupied time domain occasions are indicated by bitmap firstly
· The time-frequency resource corresponding to the occupied time domain occasions is indicated by a 2-D bitmap dynamically.
Proposal 2: Downlink symbols indicated by tdd-UL-DL-ConfigurationCommon should be excluded from the reference uplink region. 
Proposal 3: NR should at least support 28OS, 42OS and 56OS for duration of RUR. 
Proposal 4: NR should at least support to configure X=21bits, 28bits and 35bits for field size of each UL cancelation indicator per serving cell in addition to X=14bits. 
Proposal 5: For both cases of UL transmission with and without associated PDCCH, the follow options of UL CI monitoring conditions should be further considered.
· Option1: UE monitors UL CIs corresponding with RURs in which the eMBB UL transmission located;
· Option2: UE starts monitoring UL CI 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. 
Proposal 6: For improving resource efficiency, the preempted eMBB UE can generate a new TB and transmit it in the remaining resource without introducing a new UL grant. 
Proposal 7: If the PUSCH transmission is scheduled by a DCI format that does not include a SRI field, or if SRI-PUSCH-PowerControl is not provided to the UE, and if the DCI format also includes a P0-PUSCH field and a value of the P0-PUSCH field is ‘1’, the UE determines a value of P0 from the value of the first P0-PUSCH-Set.

	R1-1912034
	UL inter UE Tx prioritization for URLLC
	vivo

	Proposal 1: The maximum DCI payload sizes of UL CI is 126.
· Support 1-bit granularity for the configuration of DCI payload size of UL CI.
Proposal 2: For UL cancellation, the maximum monitoring periodicities for UL CI is 5-slot.
Proposal 3: In case of TDD, for the starting time of reference time region, following options can be further considered to determine the X.
· Option 1: X is up to NW implementation, e.g. large duration of time region or coarse indication granularity.
· Option 2: X is determined by an offset configured by RRC configures.
· Option 3: X is indicated by UL CI from the set of offsets configured by RRC.
Proposal 4: For duration of the reference time region, the values of duration of time region can be 2OS, 4OS, 7OS, 14OS, 28OS.
Proposal 5: For UL CI, the duration of a reference time region configured by RRC contains a set of consecutive symbols. Within a reference time region, the actual available symbols within the time region only take into account UL symbols, i.e. DL symbols indicated by tdd-UL-DL-ConfigurationCommon are excluded.
Proposal 6: For UL CI, the reference frequency region is configured by RRC per serving cell.
Proposal 7: For UL CI, following parameters configured by RRC per serving cell can be considered.
· CI-PayloadSize
· timedurationforCI
· timeGranularityforCI
Proposal 8: In addition to 14-bit, support the following configurable sizes of UL cancellation indicator per serving cell, 2, 4, 7, 28.
· Other values 8, 12, 16, 20, 21, 24 can be considered. 
Proposal 9: The time domain granularity is defined as the number of portions within a time region. The values of time granularity for UL CI can be 1, 2, 4, 7, 14, 28.
Proposal 10: For the time-frequency indication configuration of UL CI, support the configurations in table 1 as starting point.
Proposal 11: The aggregation level and the number of PDCCH candidates configured by RRC for UL CI. Only one aggregation level can be configured. For the configured aggregation level, there are up to two candidates for UL CI.
Proposal 12: 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.
· UE buffers PDCCH in each monitoring occasion for UL CI. If a PDCCH for grant is decoded, UE starts to decode the PDCCH for UL CI at the latest monitoring occasion ending no later than X symbols before the start of the UL transmission. 
Proposal 13: 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.
Proposal 14: If out-of-order scheduling is supported and different HARQ process is used, when a PUSCH is overlapped with the preempted resource and is cancelled by UL CI, another PUSCH can be scheduled with a different HARQ process in the non-preempted resource.
Proposal 15: The open loop power control indication for P0 value is supported for DCI format 0_1 and DCI format 0_2. Separate configurations for the open loop power control parameter P0-PUSCH-Set per DCI format can be supported.
Proposal 16: For different open-loop parameter sets, i.e. different P0 values in the sets, UE shares the same closed-loop power control loop.

	R1-1912120
	On uplink inter-UE transmission prioritization and multiplexing
	MediaTek Inc.

	Observation 1: If UE-specific DCI format 0_0 and/or format 0_1 interrupts & re-schedules eMBB PUSCH, control signaling overhead can be significantly reduced in comparison to group-common DCI-based cancelation indication.
Observation 2: For a UE with simultaneous eMBB and URLLC services, due to the limit in the BDs/non-overlapping CCEs, it is not feasible to configure the UE with separate DCI for UL cancelation indication.
Observation 3: Reusing DCI formats 0_0/0_1 for cancelation indication is straightforward and requires minimal specification efforts.
We have the following proposals:

Proposal 1: Reuse one of the existing DCI formats for UL cancellation indication in Rel-16.
Proposal 2: UE-specific DCI format 0_0 and 0_1 are used to interrupt/cancel eMBB PUSCH.
Proposal 3: Some of the existing fields in DCI format 0_0 and/or 0_1 are used as validation bits to indicate the resources preempted by URLLC and to re-schedule canceled eMBB PUSCH on new resources.
Proposal 4: No need to specify monitoring conditions to allow the UE to skip/pause monitoring the UL CI. It is up to UE implementation as long as the UL cancelation can be done based on the indication.
Proposal 5: No need to increase the limit of non-overlapping CCEs and BDs for UEs supporting UL CI.


	R1-1912172
	Discussion on inter-UE UL multiplexing
	CATT

	Proposal 1:  When configuring the bit width of each CI indicator and the time domain granularity, gNB should avoid the configuration which leads to non-integer partitions in frequency domain.
Proposal 2: The values such as N (N>1) times of 7 could also be considered for configuration of bit width of each CI indicator.
Proposal 3: The time domain granularity is configured based on its specific requirements, the possible values could be 1, 2, 3, 7, 14 symbols. 
Proposal 4: The starting symbol of the reference UL region in time domain is the first available uplink symbol from at least X symbols after the ending symbol of the PDCCH carrying the UL CI, where X is the minimum processing time for UL cancelation.
Proposal 5: The possible values for duration of the reference time region should include larger values to handle the TDD case.
Proposal 6: The DL symbols are excluded from the reference time region and to reuse the partition rules of DL pre-emption.
Proposal 7: The reference frequency region is configured as a contiguous frequency resource which is informed as starting position + length of occupied resource.
Proposal 8: To alleviate the problem that UL CI costs large number of non-overlapping CCEs per slot, the following solutions should be considered:
· Option 1: The possible configurable value of monitoring periodicity should not be small, e.g. 2 symbols and 4 symbols periodicities are not supported.
· Option 2: To increase the UE monitoring capability. 
· Option 3: To define monitoring window for CI.


	R1-1912218
	Enhancements to inter-UE multiplexing
	Intel Corporation

	Observation 1: 
· Restriction on ALs and number of PDCCH candidates are not well justified for DCI format 2_4. 
· Monitoring periodicity to be no more than 5 slots seem enough for the numerologies in consideration for FR1.
Proposal 1: 
· GC DCI includes a bitmap of K bits, where K = XY, X = number of time partitions, Y = number of frequency partitions.
· Two pair of values are supported: {X = 1, Y = 14} and {X = 2, Y = 7}.
· One value of RRC configurable field per cell is 15, where K = 14 bits are used for bitmap and 1 bit is used to dynamically indicate one of the two pairs configured. 
Proposal 2: 
· Reference time region starts from X symbols after the ending symbol of the PDCCH CORESET carrying the UL CI, where X can be configured.
Proposal 3:
· Reference region is configured based on reference numerology, which is 15kHz in FR1. In frequency domain, reference region is defined based on the CRB grid.
· Time granularity is configured based on the reference numerology.
· Indication granularities are converted to the numerology of the UL BW part by appropriate numerology scaling. 
Proposal 4: 
· Support UE specific DCI, such as rescheduling DCI in UL grant, in addition to GC DCI for UL CI.
Proposal 5: 
· Support PUSCH scheduling in non-pre-empted resource.

	R1-1912254
	Considerations on UL inter-UE prioritization and multiplexing
	Asia Pacific Telecom co. Ltd

	[bookmark: _Toc4685928]Proposal 1	For dynamic grant, UE starts UL CI monitoring after the PDCCH is decoded, scheduling a PUSCH indicated as low priority.
Proposal 2	For configured grant, UE monitors the UL CI monitoring occasions with associated RUR overlapping with the configured grant resource identified as low priority by a RRC parameter. 
[bookmark: _Toc4685930]Proposal 3	A reference TA is configured by gNB, and UEs receiving UL CI take into account the reference TA for determination of the start of reference time region.
[bookmark: _Toc4685931]Proposal 4	If a serving cell is configured with NUL and SUL, each UL carrier can be configured with different positionInDCI.
Proposal 5	Minimum processing time for determination of start of reference time region is based on the smallest SCS of the SCS of PDCCH carrying UL CI and the SCS of the UL carriers configured with associated bits in UL CI.
Proposal 6	Rel-15 timeline requirements for UCI multiplexing is used as a baseline for determining whether a PUCCH overlapping with a cancelled PUSCH can be transmitted.

	R1-1912354
	Remaining issues in UL Inter UE transmission prioritisation & multiplexing
	Sony

	Observation 1: Requiring the UE to monitor for UL CI no later than X symbols prior to the start of the UL transmission allows for potential power saving for the UE without any complexity at the UE.
Observation 2: Time-frequency portions that partially overlap with DL symbols still need to be represented by the UL CI and so excluding these DL symbols from the RUR cannot release any bits for the UL CI.
Observation 3: The UL CI bits released from excluding portions that fully overlap with DL symbols can be used to improve the time granularity or frequency granularity in some of the remaining parts of the RUR.
We therefore propose the following:
Proposal 1: UE starts monitoring for 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.
Proposal 2: UE stops monitoring for UL CI at the monitoring occasion ending at or after X symbols before the end of the UL transmission, and X is related to UL CI processing time.
Proposal 3:  The configurable field sizes of each UL CI per serving cell are {7, 14, 21, 28, 35, 42, 49, 56}.
Proposal 4: The configurable number of UL CI time portions are {1, 2, 4, 7, 14, 28}.
Proposal 5: Time-frequency portions that FULLY overlap with DL symbols are excluded from the RUR and are no bits are used in the UL CI to indicate them. 
Proposal 6: The UL CI bits released from excluding portions that fully overlap with DL symbols are used to improve the time granularity first followed by frequency granularity.  The granularity improvements start from the beginning of the RUR.
Proposal 7: When two RURs overlap in time, only the resources that are indicated as being pre-empted by both RURs are considered as being pre-empted.

	R1-1912400
	Discussion on UL inter UE Tx prioritization
	LG Electronics

	Proposal 1: No need to specify the monitoring conditions, up to UE implementation as long as the UL cancelation can be done based on the indication.
Proposal 2: the time gap between the ending symbol of the PDCCH CORESET and the beginning of the reference time region is for equal to the minimum processing time for UL cancelation UL CI
· The minimum processing time for UL cancelation UL CI is given by Tproc,2 of the SCS configuration of the DL BWP where the UE receives the PDCCH with the UL CI.
Proposal 3: For uplink inter-UE multiplexing in rel.16, where time and frequency granularity of UL cancelation indication are N and M, respectively, 
· N is configured as the number of portions of time reference resource.
· The payload size for a UE is multiples of N
· UL CI consists of N group of M bit where N group indicates N group of symbols and a group of M bit indicates M group of PRBs 
Proposal 4: The forepart of canceled UL transmission can be transmitted if there is available DMRS within the region and if there is sufficient timing gap between CI and start of the canceled UL transmission. 
Proposal 5: For enhanced power control of DG PUSCH, 
· If one bit indication of ‘open loop power control parameter set indication’ is set to ‘0’, UE determine P0 from p0-PUSCH-AlphaSet according to rel.15 UE behavior.
· If one bit indication of ‘open loop power control parameter set indication’ is set to ‘1’, UE determine P0 from P0-PUSCH-Set having same value of ID with the ID of p0-PUSCH-AlphaSet according to rel.15 UE behavior.

	R1-1912476
	UL Inter-UE Multiplexing/Prioritization
	Samsung

	Proposal 1: A UE that cancels a transmission in a slot based on an UL CI indication does not expect to be scheduled another transmission in the slot. 

Proposal 2: A canceled PUSCH transmission by a UE is counted towards the number of PUSCH that a UE can support per slot. 

Proposal 3: The bitmap of the UL CI indicates time and frequency resources, in a given time/frequency resource region, in the same manner as the bitmap of the DL PI.

Observation 1: There is no need to further consider phase discontinuity in UL CA due to UL cancelation on a cell. 

Observation 2: The Rel-15 configuration of search space sets is sufficient for the configuration of a search space set for PDCCH monitoring of a GC-DCI format providing UL CI. The parameter [nrofCandidates-CI] can be removed.

Observation 3: There is no need to specify methods to reduce UE monitoring of PDCCH for UL CI. 


	R1-1912522
	Inter UE Tx prioritization and multiplexing
	OPPO

	Proposal 1: X need to be configured.
Proposal 2: Reference time region need to be configured for each carrier with consideration of SCS.
Proposal 3: Time resource granularity need to be configured for each carrier with consideration of SCS.
Proposal 4: Reference frequency region should be configured for each carrier due to different bandwidth for each carrier, and a reference start point in frequency domain is needed if solution 1 and 2 are applied.
Proposal 5: The resource indicated by UL CI maybe overlapped and the overlapped resource is determined by the latest UL CI. 
Proposal 6: Stop transmission is determined not only by UL CI, but also by traffic type and/or channel type.
Proposal 7: Use a unified TPC accumulated value for all open-loop power control parameters.
Proposal 8: Power control parameter for dynamic transmission is used for CG-PUSCH retransmission to support inter-UE multiplexing.

	R1-1912540
	Discussion on UL inter UE Tx prioritization/multiplexing
	CMCC

	Observation 1: Group common DCI without UE specific beamforming cannot satisfy the reliability requirement for cell-edge users within non-overlapped CCEs limitation per slot.
Observation 2: Group common DCI with UE specific beamforming will cause extra signaling overhead.
Observation 3: Group common DCI cannot simultaneously achieve high reliability, non-overlapped CCEs limitation per slot and low signalling overhead for cell-edge UEs.
Proposal 1: UE specific DCI should be additionally supported for UL cancelation indication. 
Proposal 2: UL grant scheduling retransmissions, at least based on DCI format 0_0, could serve as the UL cancelation indication, and UE cancels all the earlier scheduled resources.
Proposal 3: UE specific DCI combining both cancelation indication and re-scheduling information could be used for UL cancelation.
Proposal 4: If the first uplink symbol of the pre-empted physical resource which is indicated by the UE specific DCI, starts no earlier than at symbol L3 then the UE would cancel the transmission on the pre-empted physical resource, and transmit on the retransmission physical resources, where 
· L3 is defined as the next uplink symbol with its CP starting after Tproc,3 after the end of the last symbol of the DCI.
· pre-empted physical resource and retransmission physical resources are both indicated by the UE specific DCI.
Observation 4: The necessity of setting an upper limit on monitoring periodicity for UL CI is not clear.
Proposal 5: Consider removing the restriction on maximum monitoring periodicity for UL CI. If not, the upper limit shall take 5-slot as starting point.
Proposal 6: Support gap value X can be configured to be larger than the minimum processing time for UL CI.
Proposal 7: The possible values of duration of reference time region can be {2OS, 4OS, 7OS, 14OS, 28OS, 42OS, 56OS} as starting point.
Proposal 8: Symbol indicated as downlink by tdd-DL-UL-ConfigurationCommon (if configured) shall be excluded from the reference time region.
Proposal 9: For UL CI, a single aggregation level, either AL8 or AL16, and up to 2 PDCCH candidates under given AL are configured.
Proposal 10: Support more than one X values for each UL CI field size per serving cell. The actual value of X is RRC configured. The maximum value of X could align with maximum size of DCI format 2-0/2-1.
Observation 5: The OFDM symbols in the PUSCH that multiplexed with UCI could be protected from cancellation via gNB scheduling. Finer granularity for UL cancellation indication in time domain may be needed.
Proposal 11: Further study the design to transmit UCI when the UCI multiplexed in PUSCH has been cancelled.

	R1-1912607
	UL inter-UE eMBB and URLLC multiplexing enhancements
	Nokia, Nokia Shanghai Bell

	Proposal 2-1: Only ‘low priority’ PUSCH (of the 2-level PHY PUSCH priority) is subject to UL cancelation through UL CI. 
Proposal 2-2: Related to size of the UL CI indication, the following is supported:
· maxCI-DCI-PayloadSize =126
· The supported value range of CI-PayloadSize is the same value range as for dci-PayloadSize-forCI (i.e. 0… maxCI-DCI-PayloadSize)
Proposal 2-3: Adopt the interpretation of the 38.213 editor on the usage of the UL CI bits, i.e. adopt the ‘NSI+NBI‘ interpretation (and not NSI*NBI). 
Proposal 2-4: The following details on the time-domain definition of UL CI are supported:
· The starting point X of the reference time region is RRC configurable (X≤16 symbols, e.g. using a new RRC parameter starttimeforCI)
· The value range for timedurationforCI is 1…28 symbols.
· The value range for timeGranularityforCI is 1...14 symbols
· For TDD, semi-static DL symbols are excluded in the definition of the reference time-region. 
Proposal 2-5: The reference frequency region frequencyRegionforCI is configured with 16bits (0…. 65 535) and uses the RIV formula of the Rel-15 Type 1 resource allocation.  
Proposal 2-6: Do not specify any (further restrictions), such as limited number of ALs, PDCCH candidates, min. / max. monitoring periodicities, for UL CI monitoring.  
Proposal 2-7: UEs configured for UL CI monitoring are only mandated to monitor for uplink cancellation indication during certain time periods (to enable power saving) defined as:
· For DG PUSCH and triggered/aperiodic SRS transmission, the UE shall start monitoring after having received (decoded) the DCI scheduling PUSCH or triggering SRS transmission and continue monitoring at least till Tproc,2 symbols before the end of the DG PUSCH / aperiodic SRS transmission. 
· For semi-static PUSCH/SRS, CG PUSCH and periodic SRS, the UE shall start monitoring at latest in the latest UL cancellation indication monitoring occasion ending no later than Tproc,2 symbols before the start of the respective PUSCH or SRS transmission and continue monitoring at least till Tproc,2 symbols before the end of the respective PUSCH / SRS transmission.
· FFS if the UE could be required to start slightly earlier, e.g. 2 or 3 UL cancellation indication monitoring occasions ending no later than Tproc,2 symbols before the respective UL transmission start. 
· If RAN1 agrees to support the starting time of the reference time region for UL CI to be configurable (e.g. using parameter starttimeforCI), Tproc,2 is to be replaced by starttimeforCI.  
Proposal 2-8: Consider defining some maximum delay between the UL grant / SRS trigger and the start for UL cancellation indication monitoring.
Proposal 2-9: A UE configured for UL CI monitoring may expect a re-transmission grant of a pre-empted PUSCH transmission already before the end of the initial PUSCH allocation, which may be scheduled a PUSCH re-transmission immediately following the last transmitted symbols of the cancelled PUSCH. 
Proposal 2-10: Support an increased PDCCH monitoring capability for UL cancellation indication.
· Support an additional {7,7,4,4} BDs overall per slot for UL cancellation indication monitoring applicable to ={0,1,2,3}
· Support an additional {56,56,32,32} non-overlapping CCEs overall per slot for UL cancellation indication monitoring applicable to ={0,1,2,3} 
· FFS if these enhancements are to be defined per slot or per monitoring span
· FFS if the increased monitoring capability is restricted to UL cancellation monitoring 
Based on the discussions on TPC enhancements for inter-UE multiplexing, the following can be noted: 
Proposal 3-1: Allow to configure separate P0 values for each of p=0 and p=1 in P0-PUSCH-Set to enable different P0 operation for eMBB and URLLC PUSCH transmissions for mixed traffic UEs.

Proposal 3-2: In case the UE is configured for monitoring for DCI format 0_2, the Open-loop power control parameter set indication field is only present in DCI format 0_2 (but not in DCI format 0_1). Otherwise, the Open-loop power control parameter set indication field is present in DCI format 0_1. 


	R1-1912643
	Enhanced inter UE Tx prioritization/multiplexing
	ETRI

	Proposal 1: To reduce the complexity, the monitoring of UL CI can be considered jointly with DL PI. 
Proposal 2: A 2D bitmap can indicate from the first symbol in the slot, and the UE can ignore the first x symbols in the reference resource, where x is determined by the capability.
Proposal 3: For UL CI, a UE-specific DCI is specified in addition to a group-common DCI.
Proposal 4: In Rel-16, any sidelink related transmission (e.g., PSSCH/PSCCH) is not cancelled by the UL CI.
Proposal 5: The received UL CI is applied before multiplexing PUSCH and UCI.

	R1-1912654
	Enhanced inter-UE Tx prioritisation and multiplexing
	NEC

	 Proposal 1: Do not use UE-specific field in group common DCI for indication of time and frequency resources in UL cancellation indication.
Proposal 2: Support UE specific DCI for UL cancellation indication in addition.
Proposal 3: Support Rel-16 compact DCI for UL cancellation indication.
Proposal 4: Support UL cancellation indication to indicate the multiple active CG-PUSCH via a resource bitmap.
Proposal 5: Support lower eMBB transmit power for the channel(s) which are not cancelled if there is a resource overlap as notified by UL cancellation indication. 

	R1-1912735
	Enhanced Inter UE Transmit prioritization/multiplexing for eURLLC
	InterDigital, Inc.

	Proposal 1: 	RRC configures whether a cancellation indication is applicable to a transmission with the highest PHY layer priority level for a given UE. 

	R1-1912751
	On inter UE Tx prioritization/multiplexing enhancements for NR URLLC
	Panasonic Corporation

	Proposal 1: In NR URLLC UL in Rel.16, sequence-based indication for UL cancellation indication is not supported.
Observation 1: In NR URLLC UL in Rel.16, in order to ensure the end-to-end reliability of 10-6, the reliability of the UL cancellation indication should also satisfy similar reliability criteria.
Observation 2: In NR URLLC UL in Rel.16, when PDCCH is used for UL cancellation indication, then it could be assumed that the gNB doesn’t schedule other PDCCHs in the monitoring occasion for the UE and therefore, increased number of CCEs/BDs per slot would not be necessary for the purpose of UL cancellation only.
Proposal 2: In NR URLLC UL in Rel.16, 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.
Observation 3: In NR URLLC UL in Rel.16, based on the current agreement, UEs that are configured to monitor GC DCI for cancellation will always cancel any on-going transmission regardless of their priority level.
Proposal 3: In NR URLLC UL in Rel.16, GC DCI for cancellation indication should also signal a priority indication to the UEs (that are configured to monitor GC DCI for cancellation)
· To compare that with the priority of their scheduled or on-going transmission and only cancel it if this priority is lower than the indicated priority by GC DCI


	R1-1912820
	Remaining Issues on Enhanced Inter UE Tx prioritization/multiplexing
	Apple Inc.

	Proposal 1: the largest periodicity of the MO should be related to the largest configurable size of the reference region. 
Proposal 2: Limit the AL and PDCCH MO to reduce the overall complexity increase
Proposal 3: A Minimum processing time for cancellation X  = Capability 2 processing limits should be supported. 
Proposal 4: X should be configurable to value larger than the minimum processing time for UL cancellation for all the UEs signaled in the UL CI signal. 
Proposal 5: A UE with UL CI processing time less than the sum of X and the time duration of the reference region may ignore the UL CI. 

	R1-1912853
	Enhanced inter UE Tx prioritization/multiplexing for URLLC
	Motorola Mobility, Lenovo

	Proposal 1: ULCI is monitored at least
· every ‘Y’ monitoring occasions of the search space in which UL CI is configured to be monitored. 
· Y is determined based on a UE capability
· at the latest monitoring occasion ending no later than X symbols before the start of the UL transmission when there is an UL transmission with an associated PDCCH
· X is related to UL CI processing time.

Proposal 2: First decide on PDCCH monitoring configuration (Rel-15 and Rel-16 capability) and then decide if introducing limitations on aggregation level(s)/number of UL CI candidates is needed.
Proposal 3: DCI payload size for UL CI is configured to be upto 126 bits (same as DCI format 2-1) in units of configured UL CI per serving cell (e.g., in units of 14 bits). 
Proposal 4: Another PUSCH can be scheduled in non-pre-empted resource.
Proposal 5: Group common DCI (similar to Rel-15 DCI format 2_1) is used to indicate UL cancellation. UE-specific cancellation indication is not supported in Rel-16.
Proposal 6: The case where the UE has URLLC UL transmission colliding with pre-empted period needs to be addressed.
· One solution (for DG URLLC PUSCH) is to let ULCI cancel DG URLLC (high priority) PUSCH only if UL CI is sent after the DG scheduling the DG URLLC (high priority) PUSCH.
Proposal 7: Decide if the open loop power control parameter set (separate from SRI) indication is applicable to all or a subset of the scheduled PUSCH repetitions.
Observation 1: No need to specify UL CI monitoring periodicity reduction compared to Rel-15 search space monitoring periodicities.
Observation 2: Limitations on aggregation level(s)/number of PDCCH candidates may enable eMBB UE to perform fast UL CI processing, especially in monitoring occasions/spans with no/small number of PDCCH candidates of other DCI formats.
Observation 3: Impact to a different carrier due to UL cancelation is similar to the impact due to power scaling in UL CA when the UE is power-limited. UL CI cancelling transmission on a carrier does not result in transmit power variation within an overlapping transmission occasion on a different carrier.

	R1-1912963
	Uplink Inter-UE Tx Multiplexing and Prioritization
	Qualcomm Incorporated

	 Proposal 1: The reference time region starts from X symbols after the ending symbol of the PDCCH CORESET carrying the UL CI, where X is equal to the minimum processing time for UL cancelation.
Proposal 2: Different UL cancellation indication may indicate overlapping time-domain resources for the same UE on the same cell. 
· Later UL cancellation indication could cancel uplink transmissions on the overlapping resources which are not cancelled by the earlier cancellation indication.  
Proposal 3: For the duration of the reference time region for ULCI, 2OS and 4OS are not supported. Furthermore, the duration should not be smaller than the ULCI monitoring periodicity. 
Proposal 4: For the reference time region where a detected ULCI ia applicable, symbols indicated as DL by TDD-UL-DL-configurationCommon are excluded from the reference time-domain.  
Proposal 5: To speed up the UL CI PDCCH decoding, configuring one PDCCH candidate per monitoring occasion is enough. 
Proposal 6: The size of the DCI for UL cancellation indication signalling should be aligned to existing DCI formats. 
Proposal 7: A UE configured for monitoring UL CI does not need to attempt UL CI PDCCH decoding in monitoring occasions impacting the uplink symbols for which the UE has no uplink transmission. 
Proposal 8: For ULCI monitoring capability reporting, introduce a new PDCCH monitoring capability (e.g., FG X) in which the UE monitors ULCI similar to 3-5b and monitors other UE-specific or common DCIs according to 3-1. 
· The limitations on combined monitoring budget of 3-1 and FG X can be similar as 3-1 and 3-5b. 
· The capability of ULCI is separate from the capability of 3-5b. If the UE reports 3-5b PDCCH monitoring capability and ULCI capability, then the ULCI monitoring should follow the behaviour of 3-5b. In this case, UE should not report FG X.

Proposal 9: For supporting stop without resuming, the UE may drop the remaining symbols on the target serving cell and all the intra-band CCs. Transmissions on the inter-band CCs are not impacted. 
Proposal 10: For supporting stop without resuming, UE does not expect the gNB to schedule another PUSCH of the same priority as the cancelled PUSCH on the non-preempted resources. gNB may schedule another PUSCH of higher priority than the cancelled PUSCH on the non-preempted resources.
· Note: non-preempted resources are resources that were originally scheduled for a PUSCH transmission from the UE, are not pre-empted by ULCI, and are dropped due to stop without resume. 

Proposal 11: Allow the UE to set the TB CRC to all zeros when (1) uplink CBG-based reTx is configured, (2) the initial transmission of a TB was interrupted and (3) TB comprises more than one CB.

	R1-1913032
	Enhanced inter UE Tx prioritization/multiplexing for URLLC
	CAICT

	Proposal 1: Introduce UE specific cancelation indication as the complementary of group common DCI.
Proposal 2: Recover PUCCH at least for HARQ-ACK when the overlapped PUSCH is canceled before HARQ-ACK on it is finished.

	R1-1913070
	Remaining issues on UL cancellation scheme for NR URLLC
	WILUS Inc.

	· Proposal 1: When determining reference UL resource, semi-static DL symbols are excluded from the Y symbols. 
· Proposal 2: RAN1 should clarify a UE behaviour when inconsistent UL CIs are detected. 
· Option 1. Follow the latest UL CI, i.e., UL CI#1
· Option 2. If one UL CI indicates a symbol as ‘1’, then cancel an UL signal in the symbol indicated as ‘1’, regardless of other UL CI. 
· Proposal 3: Update the agreement to determine the starting symbol of reference UL resource: 
· The reference time region starts from X symbols after the endinglast symbol ofoverlapping the PDCCH CORESET carrying the UL CI, where X is at least equal to the minimum processing time for UL cancelation
· Proposal 4: A UE should monitor a UL cancelation indication if the reference UL resource corresponding to the UL cancelation indication and the scheduled PUSCH are overlapped at least one symbol.


	R1-1913078
	Remaining issues on Enhanced inter UE Tx prioritization/multiplexing
	KT Corp.

	Proposal 1: PUSCH transmission including UCI should be protected from UL CI
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