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1         Introduction 
In Section 2 and 3 of this paper, we first share our views on the FGs discussed during the email discussion after RAN1 #100e for URLLC and IIOT as captured in [1] and [2], respectively. Section 4 and 5, respectively, present our proposals for other FGs based on the updates in [3]. 

2         UE Features for URLLC Based on Post-RAN1 #100e Email Discussion [1]
Proposals:
· 11-1:
· Type of capability signaling is per Band
· No TDD/FDD or FR1/FR2 differentiation is needed. 

· 11-1a: 
· Type of capability signaling is per Band
· No TDD/FDD or FR1/FR2 differentiation is needed. 

· 11-2:
· No perquisite FG (3-5b is not related directly to this capability)
· Per FS type of signaling
· No TDD/FDD or FR1/FR2 differentiation is needed. 
· Component 3 signaling is per band combination (this may need to be separated as another FG.)

· 11-3:
· Keep component 3
· Signaling type is FSPC
· No TDD/FDD or FR1/FR2 differentiation is needed. 
· Further discuss how the capabilities on the number of PUCCHs per slot, the format of PUCCHs per slot, number of times channels can be multiplexed, etc. should be considered for the sub-slot based codebook. To cover these aspects, additional FGs could be needed.

· 11-4:
· Add the following to component 4 “When two DCI formats are configured, but the UE does not support dynamic priority indication per DCI format, only one DCI format from 1_1/1_2 can indicate low priority and the other one can only indicate high priority.”
· Signaling type is FSPC
· No TDD/FDD or FR1/FR2 differentiation is needed. 
· FG 11-3 from the perquisite column should be removed.
· Further discuss how the capabilities on the number of PUCCHs per slot, the format of PUCCHs per slot, number of times channels can be multiplexed, etc. should be considered for the sub-slot based codebook. To cover these aspects, additional FGs could be needed.
· 

· 11-4a:
· Add the following to component 4 “When two DCI formats are configured, but the UE does not support dynamic priority indication per DCI format, only one DCI format from 1_1/1_2 can indicate low priority and the other one can only indicate high priority.”
· Signaling type is FSPC
· No TDD/FDD or FR1/FR2 differentiation is needed. 
· FG 11-3 from the perquisite column should be removed.
· Further discuss how the capabilities on the number of PUCCHs per slot, the format of PUCCHs per slot, number of times channels can be multiplexed, etc. should be considered for the sub-slot based codebook. To cover these aspects, additional FGs could be needed.


· 11-4b:
· Keep this FG
· Signaling type is FSPC
· No TDD/FDD or FR1/FR2 differentiation is needed. 
· Add the following for clarity in the note column: “Note: For a UE supporting this feature, one DCI format indicates low priority level and one DCI format indicates high priority level”
· 11-6:
· Add component 2 for reporting the maximum number of PUSCH repetitions
· Signaling type is per band
· No TDD/FDD or FR1/FR2 differentiation is needed. 

· 11-7: 
· Remove the brackets for component 1 and 3
· Signaling type is FS
· No TDD/FDD or FR1/FR2 differentiation is needed. 
· The text in brackets under the Note column needs more discussion.

· 11-7a:
· Remove the brackets for component 1 and 3
· Signaling type is FS
· No TDD/FDD or FR1/FR2 differentiation is needed. 
· The text in brackets under the Note column needs more discussion.

· 11-7b:
· Keep the FG
· Signaling is per band
· No TDD/FDD or FR1/FR2 differentiation is needed. 

· 11-9:
· Keep component 2 and 3
· The signaling type is per band
· No TDD/FDD or FR1/FR2 differentiation is needed. 
· The upper bound for the value set of component 3 is 24.
· Add the following note for component 3: “Total number in FR1 is not greater than X value reported for FR1. Total number in FR2 is not greater than X value reported for FR2.Total number across FR1 and FR2 is not greater than the larger of the FR1 and FR2 values.”

· 11-9a:
· The signaling type is per band
· No TDD/FDD or FR1/FR2 differentiation is needed. 
· Remove the FFS note from the note column. 

· 11-10:
· Signaling type is per band.
· No need for TDD/FDD or FR1/FR2 differentiation or interpretation.
· The note in bracket should be removed.

· 11-11:
· Signaling type is per band.
· No need for TDD/FDD or FR1/FR2 differentiation or interpretation.
· The note in bracket should be removed.
Based on the abovementioned proposals, the updated FGs are as follows:

	Features
	Index
	Feature group
	Components
	Prerequisite feature groups
	Need for the gNB to know if the feature is supported
	Applicable to the capability signalling exchange between UEs (V2X WI only)”.
	Consequence if the feature is not supported by the UE
	Type
( 1) Per UE or 2) Per Band or 3) Per BC or 4) Per FS or 5) Per FSPC)
	Need of FDD/TDD differentiation
	Need of FR1/FR2 differentiation
	Capability interpretation for mixture of FDD/TDD and/or FR1/FR2
	Note
	Mandatory/Optional

	11. 
NR_L1enh_URLLC
	11-1
	Monitoring DCI format 1_2 and DCI format 0_2

	1. Supports monitoring DCI format 1_2 for DL scheduling 
2. Supports monitoring DCI format 0_2 for UL scheduling 
	
	Yes
	N/A
	
	[Per UE Per band
	[No]
	[No]
	[N/A] 
	
	Optional with capability signalling

	11. 
NR_L1enh_URLLC
	11-1a
	Monitoring both DCI format 0_1/1_1 and DCI format 0_2/1_2 in the same search space 
	1. Supports monitoring both DCI format 0_1/1_1 and DCI format 0_2/1_2 in the same search space 
	11-1
	Yes
	N/A
	
	[Per UE] per band
	[No]
	[No]
	[N/A]
	
	Optional with capability signalling

	11. 
NR_L1enh_URLLC
	11-2
	Rel-16 PDCCH monitoring capability 
	1. Supported combination(s) of (X, Y, ). For each reported combination, the UE supports the limit C on the maximum number of non-overlapped CCEs for channel estimation per PDCCH monitoring span and the limit M on the maximum number of monitored PDCCH candidates per PDCCH monitoring span 
2. [If UE reports the support of more than one combination of (X, Y) for a given SCS, and if multiple combinations of (X, Y) are valid for the span pattern, the combination (X, Y) with the maximum value of C and M from the valid combinations is applied]
3. Capability on the number of CCs for monitoring a maximum number of BDs and non-overlapped CCEs per span when configured with DL CA with Rel-16 PDCCH monitoring capability on all the serving cells.
	3-5b  (TBD)
	Yes
	N/A
	
	[FSPC] FS

FFS: Compoent 3) reported per UE per BC
	[N/A]
	[N/A]
	[N/A]
	This capability is signaled for SCS 15 kHz and 30 kHz. 


For =0 and 1, candidate value set for (X, Y, ): {(7, 3, ),  (4, 3, ),  (2, 2, )}

For component 1, a list of separate UE capabilities (X, Y, )for processing capability #1;

For component 1, a list of separate UE capabilities (X, Y, )for processing capability #2;

For component 3, if UE supports carrier aggregation with more than 2 DL carriers with Rel-16 PDCCH monitoring capability on all the carriers, UE should report this capability.

Candidate value for component 3: {2, 3, …, 16}
	Optional with capability signalling







	11. 
NR_L1enh_URLLC
	11-3
	More than one PUCCH for HARQ-ACK transmission within a slot
	1. Supports sub-slot based HARQ-ACK feedback procedure. 
• A UL slot consists of a number of sub-slots. No more than one transmitted PUCCH carrying HARQ-ACKs starts in a sub-slot.
• At least one sub-slot configuration for PUCCH can be UE specifically configured to a UE. 
• Supports a single configuration for PUCCH resource for all sub-slots in a slot. The starting symbol of a PUCCH resource is defined with respect to the first symbol of sub-slot. Any sub-slot PUCCH resource is not across sub-slot boundaries. 

2. Supported sub-slot configuration

3. [Supported combinations of (A, B), where A is the minimum gap between sub-slots containing actual PUCCH transmissions measured from beginning to beginning of the sub-slots, including across slots, and B is the sub-slot duration, with both A and B in units of symbols] 
	
	Yes
	N/A
	
	[Per UE] FSPC
	[No]
	[No]
	[N/A] 
	Candidate value set for component 2:
{ 7-symbol*2, 2-symbol*7 and 7-symbol*2} for NCP or { 6-symbol*2, 2-symbol*6 and 6-symbol*2} for ECP

[Candidate value set for component 3):
(A, B) = 
{(7, 7),
(4, 2) and (7, 7),
(2, 2) and (7, 7)}]

FFS: Whether to keep component 3) and accordingly the above note for component 3)


FFS “no more than one transmitted PUCCH carrying HARQ-ACKs starts in a sub-slot” for multi-TRP support”
	Optional with capability signalling

	11. 
NR_L1enh_URLLC
	11-4
	Two HARQ-ACK codebooks with up to one sub-slot based HARQ-ACK codebook (i.e. slot-based + slot-based, or slot-based + sub-slot based) simultaneously constructed for supporting  HARQ-ACK codebooks with different priorities at a UE 
	1. Supports two HARQ-ACK codebooks with different priorities to be simultaneously constructed with the restriction up to one sub-slot based HARQ-ACK codebook.
2. Supports separate PUCCH configuration for different HARQ-ACK codebooks
3. Supports 2-level priority of HARQ-ACK for dynamically scheduled PDSCH and SPS PDSCH.
4. [Supports a DCI format (from the formats 1_1/1_2) scheduling PDSCH with different HARQ-ACK priorities when only DCI format 0_1/1_1 is configured or only DCI format 0_2/1_2 is configured per BWP] When two DCI formats are configured, but the UE does not support dynamic priority indication per DCI format, only one DCI format from 1_1/1_2 can indicate low priority and the other one can only indicate high priority
5. Supports separate configuration of parameters PDSCH-HARQ-ACK-Codebook, UCI-OnPUSCH and ‘codeBlockGroupTransmission” for different HARQ-ACK codebooks.   
6. [Supported maximum number of actual PUCCH transmissions for HARQ-ACK within a slot]
	[11-3] (TBD)
	Yes
	N/A
	
	FFS [Per UE or Per FS] FSPC
	[No]
	[No]
	[N/A] 
	[If a UE reports both 11-3 and 11-4, it can support two slot-based HARQ-ACK codebooks, and one slot-based and one-sub-slot-based HARQ-ACK codebooks. If a UE reports 11-4 but not 11-3, it can only support two slot-based HARQ-ACK codebooks.]
	Optional with capability signalling

	11. 
NR_L1enh_URLLC
	11-4a


	Two sub-slot based HARQ-ACK codebooks simultaneously constructed for supporting HARQ-ACK codebooks with different priorities at a UE 
	1. Supports two sub-slot based HARQ-ACK codebooks with different priorities to be simultaneously constructed.
2. Supports separate PUCCH configuration for different HARQ-ACK codebooks
3. Supports 2-level priority of HARQ-ACK for dynamically scheduled PDSCH and SPS PDSCH.
4. [Supports a DCI format (from the formats /1_1/1_2) scheduling PDSCH with different HARQ-ACK priorities  when only DCI format 0_1/1_1 is configured or only DCI format 0_2/1_2 is configured in USS per BWP.] When two DCI formats are configured, but the UE does not support dynamic priority indication per DCI format, only one DCI format from 1_1/1_2 can indicate low priority and the other one can only indicate high priority  
5. Supports separate configuration of parameters PDSCH-HARQ-ACK-Codebook, UCI-OnPUSCH and ‘codeBlockGroupTransmission” for different HARQ-ACK codebooks.
6. [Supported maximum number of actual PUCCH transmissions for HARQ-ACK within a slot]
	[11-3] and [11-4] (TBD)
	Yes
	N/A
	
	FFS [Per UE or Per FS] FSPC
	[No]
	[No]
	[N/A]
	
	Optional with capability signalling

	11. 
NR_L1enh_URLLC
	[11-4b]
	[DL priority indication in DCI with mixed DCI formats]
	[DL priority indication in DCI with mixed DCI formats]
	11-1a, 11-4 (TBD)
	Yes
	N/A
	
	Per UE FSPC
	[No]
	[No]
	[N/A] 
	Note: For a UE supporting this feature, one DCI format indicates low priority level and one DCI format indicates high priority level
	Optional with capability signalling

	11. 
NR_L1enh_URLLC
	11-6
	PUSCH repetition Type A
	1.  PUSCH transmission with Rel-15 behavior with or without slot aggregation.  
• With slot aggregation, the number of repetitions can be dynamically indicated (as agreed for Rel-16).
• When dynamically indicated, the number of repetitions is jointly coded with SLIV in TDRA table, by adding an additional column for the number of repetitions in the TDRA table.
2. the maximum number of PUSCH repetitions
	[5-17]
	Yes
	N/A
	
	[Per UE] per band
	[No]
	[No]
	[N/A] 
	FFS: Whether to add a component for the supported maximum number of PUSCH repetitions
	Optional with capability signalling

	11. 
NR_L1enh_URLLC
	11-7
	UL cancelation scheme for self-carrier
	1. Supports group common DCI (i.e. DCI format 2_4) for cancelation indication [on the same DL CC as that scheduling PUSCH or SRS]
2. UL cancelation for PUSCH 
· Cancellation is applied to each PUSCH repetition individually in case of PUSCH repetitions  
3. UL cancelation for SRS symbols that overlap with the cancelled symbols 
[For the serving cell, the UE determines the first symbol of the  symbols to be the first symbol that is after  from the end of a PDCCH reception where the UE detects the DCI format 2_4, where  is provided by higher layer.]  
	
	Yes
	N/A
	
	[Per UE]

FFS: FS
	[No]
	[No]
	[N/A] 
	[More than one monitoring occasion for DCI format 2_4 per slot is applied only if the UE reports to support FG 3-5 or FG 3-5a or FG 3-5b] 

	Optional with capability signalling

	11. 
NR_L1enh_URLLC
	11-7a
	UL cancelation scheme for cross-carrier
	1. Supports group common DCI (i.e. DCI format 2_4) for cancelation indication [on a different DL CC than that scheduling PUSCH or SRS]
2. UL cancelation for PUSCH 
· Cancellation is applied to each PUSCH repetition individually in case of PUSCH repetitions  
3. UL cancelation for SRS symbols that overlap with the cancelled symbols 
[For the serving cell, the UE determines the first symbol of the  symbols to be the first symbol that is after  from the end of a PDCCH reception where the UE detects the DCI format 2_4, where  is provided by higher layer.]  
	
	Yes
	N/A
	
	[Per UE]

FFS: FS
	[No]
	[No]
	[N/A] 
	[More than one monitoring occasion for DCI format 2_4 per slot is applied only if the UE reports to support FG 3-5 or FG 3-5a or FG 3-5b] 

	Optional with capability signalling

	11. 
NR_L1enh_URLLC
	[11-7b]
	[Independent cancellation of the overlapping PUSCHs in an intra-band UL CA]
	[For a UE indicating the capability of pa-PhaseDiscontinuityImpacts, and if the PUSCH on at least one serving cell is cancelled, the UE may cancel the (repetition of the) PUSCHs transmission on all other intra-band serving cell(s). The cancellation of the (repetition of the) PUSCH transmission on a the set of intra-band serving cell(s) includes all symbols from the earliest symbol that is overlapping with the first cancelled symbol of the PUSCH on the serving cell for which the DCI format 2_4 is applicable to.]
	6-23, 11-7 (TBD)
	Yes
	N/A
	
	[Per band]
	[N/A]
	[N/A]
	TBD
	FFS: Whether to add this FG and the content for each column if added
	Optional with capability signaling

	11. 
NR_L1enh_URLLC
	11-9
	Multiple active configured grant configurations for a BWP of a serving cell
	1. Supports up to 12 configured/active configured grant configurations in a BWP of a serving cell.
• Separate RRC parameters for different configured grant configurations
• Separate activation for different configured grant Type 2 configurations
• Separate release for different configured grant Type 2 configurations
2. [Supported maximum number of configured/active configured grant configurations in a BWP of a serving cell]
3. [Supported maximum number of configured/active configured grant configurations across all serving cells]  
	TBD

FFS: 5-19 or 5-20
	Yes
	N/A
	
	[Per UE]

FFS: FSPC per band
	[No]
	[No]
	[N/A] 
	
	Optional with capability signalling

FFS: Candidate value for component 2: {1, 2, …, 12}

FFS: Candidate value for component 3: {2, …, [2432]}

Total number in FR1 is not greater than X value reported for FR1. Total number in FR2 is not greater than X value reported for FR2.Total number across FR1 and FR2 is not greater than the larger of the FR1 and FR2 values.

	11. 
NR_L1enh_URLLC
	11-9a
	Joint release in a DCI for two or more configured grant Type 2 configurations for a given BWP of a serving cell
	1. M<=4 bits indication in the Release DCI is used for indicating which CG configuration(s) is/are released, where the association between each state indicated by the indication and the CG configuration(s) is
• Up to 2^M states are higher layer configurable, where each of the state can be mapped to a single or multiple CG configurations to be released
• In case of no higher layer configured state(s), separate release is used where the release corresponds to the CG configuration index indicated by the indication
	11-9 (TBD)
	Yes
	N/A
	
	[Per UE] per band
	[No]
	[No]
	[N/A] 
	FFS: A UE supporting this feature shall also support 11-10 (Type 2 configured grant release by DCI format 0_1). A UE supporting this feature and 11-1 (DCI format 0_2/1_2) shall also support 11-11 (Type 2 configured grant release by DCI format 0_2).
	Optional with capability signalling

	11. 
NR_L1enh_URLLC
	11-10 
	Type 2 configured grant release by DCI format 0_1  
	1. Support of type 2 configured grant release by DCI format 0_1
	5-20
	Yes
	N/A
	
	[Per UE] per band
	[No]
	[No]
	[N/A] 

FFS: The capability interpretation is from the perspective of a carrier on which the release DCI is received
	[A UE supporting this feature and 11-1 (DCI format 0_2/1_2) shall also support 11-11 (Type 2 configured grant release by DCI format 0_2).]

	Optional with capability signalling

	11. 
NR_L1enh_URLLC
	11-11 
	Type 2 configured grant release by DCI format 0_2
	1. Support of type 2 configured grant release by DCI format 0_2
	5-20, 11-1
	Yes
	N/A
	
	[Per UE] per band
	[No]
	[No]
	[N/A] 

FFS: The capability interpretation is from the perspective of a carrier on which the release DCI is received
	[A UE supporting this feature shall also support 11-10 (Type 2 configured grant release by DCI format 0_1).]

	Optional with capability signalling




3         UE Features for IIOT Based on Post-RAN1 #100e Email Discussion [2]
Proposals:
12-1:
· Component 1 is not clear as it does not refer to the PUCCH priority. This component needs more discussion.
· The signaling type should be FSPC
· Based on the proposed signaling type, there is no need for TDD/FDD or FR1/FR2 differentiation. No need for interpretation either. 
· The first note about the relation to the MAC based features should be removed. 

12-1a: This row should be included as per one of the RAN1 agreements to have a dynamic switch of the priority using a single DCI format as an optional feature if the UE is configured with DCI format 0_1 and 0_2.
· The type of signaling should be FSPC
· Based on the proposed type, there is no need for TDD/FDD, FR1/FR2 differentiation or interpretation.
· In the note column, add the following: “For a UE supporting this feature, one DCI format indicates low priority level and one DCI format indicates high priority level.”

12-2:
· In component 1, remove the brackets.
· The signaling type should be per band.
· Based on the proposed signaling type, there is no need for TDD/FDD or FR1/FR2 differentiation. No need for interpretation either. 
· In the note column, the upper bound for component 3 is 16. The brackets can be removed.
· Also, for component 3, add the following note: “Total number in FR1 is not greater than X value reported for FR1. Total number in FR2 is not greater than X value reported for FR2. Total number across FR1 and FR2 is not greater than the larger of the FR1 and FR2 values.”

12-2a: 
· The signaling type should be per band.
· Based on the proposed signaling type, there is no need for TDD/FDD or FR1/FR2 differentiation. No need for interpretation either. 

12-3: 
· The signaling type should be per band.
· Based on the proposed signaling type, there is no need for TDD/FDD or FR1/FR2 differentiation. No need for interpretation either. 
· The statement in the Note column should be removed.

12-3a:
· The signaling type should be per band.
· Based on the proposed signaling type, there is no need for TDD/FDD or FR1/FR2 differentiation. No need for interpretation either. 

12-5: 
· The signaling type should be per band.
· Based on the proposed signaling type, there is no need for TDD/FDD or FR1/FR2 differentiation. No need for interpretation either. 

12-6:
· The signaling type should be per band.
· Based on the proposed signaling type, there is no need for TDD/FDD or FR1/FR2 differentiation. No need for interpretation either. 

Based on the proposals, the updated FGs are as follows:
	Features
	Index
	Feature group
	Components
	Prerequisite feature groups
	Need for the gNB to know if the feature is supported
	Applicable to the capability signalling exchange between UEs (V2X WI only)”.
	Consequence if the feature is not supported by the UE
	Type
( 1) Per UE or 2) Per Band or 3) Per BC or 4) Per FS or 5) Per FSPC)
	Need of FDD/TDD differentiation
	Need of FR1/FR2 differentiation
	Capability interpretation for mixture of FDD/TDD and/or FR1/FR2
	Note

	12. NR_IIOT
	12-1
	UL intra-UE multiplexing/prioritization of overlapping channel/signals with two priority levels in physical layer
	Support intra-UE multiplexing/prioritization of overlapping PUCCH/PUCCH and PUCCH/PUSCH with two priority levels in physical layer (PHY)
1) [Configuration of PHY priority level for CG PUSCH and SR, and dynamic indication of priority level for dynamic PUSCH with a single DCI format]
2) Multiplexing/prioritization between UL channels/signals with the same PHY priority level
3) Prioritization between UL channels/signals with different PHY priority levels
4) Additional number of symbols (d1) needed beyond the PUSCH preparation time for cancelling a low priority UL transmission.
5) Additional number of symbols (d2) needed beyond the PUSCH preparation time for scheduling a high priority UL transmission that cancels a low priority UL transmission 
	[11-4]
	Yes
	N/A
	
	[Per UE] FSPC
	[No]
	[No]
	[N/A]
	Candidate value set for component 4: {0, 1, 2}

Candidate value set for component 5: {0, 1, 2}

[A UE supporting this feature shall also support the LCP restriction based on DCI priority indication ([lch-ToGrantPriorityRestriction-r16]) and intra-UE prioritization in MAC ([lch-PriorityBasedPrioritization-r16]).] 
The relationship between this feature and the feature of up to two HARQ-ACK codebooks of 11-4 and 11-4xshould be further discussed.

	12. NR_IIOT
	[12-1a]
	[UL priority indication in DCI with mixed DCI formats]
	[UL priority indication in DCI with DCI format 0_1 and 0_2]
	12-1 and 11-1
TBD
	Yes
	N/A
	FFS
	Per UEFSPC
	[No]
	[No]
	[N/A] 
	For a UE supporting this feature, one DCI format indicates low priority level and one DCI format indicates high priority level.

	12. NR_IIOT
	12-2
	Multiple SPS configurations
	1) Support of up to 8 configured SPS configurations in a BWP of a serving cell and up to [16] configured SPS configurations in a cell group, including separate RRC parameters and separate activation/release for different SPS configurations
2) The max number of active SPS configurations in a BWP of a serving cell
3) The max number of active SPS configurations across all serving cells
4) The related HARQ-ACK enhancements to support multiple active SPS configurations
	5-18 DL SPS 
	Yes
	N/A
	
	[Per UE] per band
	[No]
	[No]
	[N/A]
	Component-2, candidate value set is {1, 2, …, 8}

Component-3, candidate value set is [{2, …, [16]}]

Total number in FR1 is not greater than X value reported for FR1. Total number in FR2 is not greater than X value reported for FR2. Total number across FR1 and FR2 is not greater than the larger of the FR1 and FR2 values.


	12. NR_IIOT
	12-2a
	Joint release in a DCI for two or more SPS configurations for a given BWP of a serving cell
	1) M<=4 bits indication in the Release DCI is used for indicating which SPS configuration(s) is/are released, where the association between each state indicated by the indication and the SPS configuration(s) is
• Up to 2^M states are higher layer configurable, where each of the state can be mapped to a single or multiple SPS configurations to be released
• In case of no higher layer configured state(s), separate release is used where the release corresponds to the SPS configuration index indicated by the indication
2) The related HARQ-ACK enhancements to support joint release
	12-2 

	Yes
	N/A
	
	[Per UE] per band
	[No]
	[No]
	[N/A]
	

	12. NR_IIOT
	12-3
	SPS release by DCI format 1_1
	Support of SPS release by DCI format 1_1
	5-18 DL SPS

	Yes
	N/A
	
	[Per UE] per band
	[No]
	[No]
	[TBD]
	[A UE supporting this FG and 11-1 (DCI format 0_2/1_2) shall also support FG12-3a (SPS release by DCI format 1_2).]


	12. NR_IIOT
	12-3a
	SPS release by DCI format 1_2
	Support of SPS release by DCI format 1_2
	5-18 DL SPS and 11-1
 
	Yes
	N/A
	
	[Per UE] per band
	[No]
	[No]
	[TBD]
	


	12. NR_IIOT
	12-5
	Configuration of aggregation factor per SPS configuration
	Support of configurable PDSCH aggregation factor ({1, 2, 4, 8}) per DL SPS configuration
	5-18 DL SPS

	Yes
	N/A
	
	[Per UE] per band
	[No]
	[No]
	[N/A]
	

	12. NR_IIOT
	12-6 
	Support of SPS periodicity shorter than 10 ms
	Support of SPS periodicity shorter than 10 ms
	5-18 DL SPS
	Yes
	N/A
	
	[Per UE] per band
	[No]
	[No]
	[N/A] 
	





4         Additional UE Features for URLLC [3] 

From [3], we have:
	11-2b
	Rel-15 monitoring capability and Rel-16 monitoring capability on different serving cells
	[Support Rel-15 monitoring capability and Rel-16 monitoring capability on different serving cells] 
1) Capability on the number of CCs with Rel-15 PDCCH monitoring capability 
2) Capability on the number of CCs with Rel-16 PDCCH monitoring capability
	11-2
	Yes
	N/A
	
	[Per UE]
	[No]
	TBD
	
	Capability on the number of CCs with Rel-15 PDCCH monitoring capability can be smaller than 4 CCs; Capability on the number of CCs with Rel-16 PDCCH monitoring capability can be smaller than 4 CCs;

The summation of the minimum of the capability on the number of CCs with Rel-15 PDCCH monitoring capability and the minimum of the capability on the number of CCs with Rel-16 PDCCH monitoring capability is not larger than 4  

[Rel-15 monitoring capability here is subjected to the capability of FG 3-1, FG 3-2 and FG 3-5b.]

	Optional with capability signalling



We propose to split this row into two rows in order to cover (a) the capability for mixing the rel. 15 and rel. 16 PDCCH monitoring and (b) the pdcch-BlindDetectionCA for Rel. 15 carriers and for Rel. 16 carriers. Please note that as agreed in RAN1, the UE can report three different cases: Case1: all carriers are configured with Rel. 15 PDCCH capability,  Case2: all carriers are configured with a Rel. 16 PDCCH capability, and Case3: carriers are configured with a mix of Rel. 15 and Rel. 16 PDCCH capability. FG 11-2 only covers Case 2 reporting. A separate row as needed for Case 3. However, since the reporting type for (a) and (b) are different, two rows will be needed for addressing Case 3 as proposed below: 
	11-2a
	Mix of Rel. 16 PDCCH monitoring capability and Rel. 15 PDCCH monitoring capability on different carriers
	1) Supports PDCCH monitoring operation according to FG3-1, FG 3-2, FG 3-5, FG 3-5a, 3-5b
2) In addition to 1), supports Rel. 16 PDCCH monitoring according to FG 11-2
3) Supported combinations of (X1, Y1, ) for FG 11-2
4) Supported combinations of (X2, Y2, ) for FG 3-5b 
5) If UE reports the support of more than one combination of (X1, Y1) for a given SCS, and if multiple combinations of (X1, Y1) are valid for the span pattern, the span pattern with the maximum value of C and M from the valid combinations is applied.
	11-2
	Yes
	N/A
	
	FS
	N/A
	N/A
	
	This capability is reported for SCS 15kHz and 30 kHz. 

Component-3 candidate value set: (X1, Y1) =   
{(7, 3), (4, 3), (2, 2)}

Component-3 candidate value set: (X2, Y2) = 
{(7, 3), 
(4, 3) and (7, 3), 
(2, 2) and (4, 3) and (7, 3)}

Rel-15 monitoring capability here is subjected to the capability of FG 3-1, FG 3-2 and FG 3-5, 3-5a, 3-5b.


	Optional with capability signalling



	11-2b
	Rel-15 monitoring capability and Rel-16 monitoring capability on different serving cells
Number of carriers for CCE/BD scaling with DL CA with mix of Rel. 16 and Rel. 15 PDCCH monitoring capabilities on different carriers
	
1) Capability on the number of CCs for BD/CCE scaling with DL CA with Rel-15 PDCCH monitoring capability 
2) Capability on the number of CCs for BD/CCE scaling with DL CA with Rel-16 PDCCH monitoring capability


[Support Rel-15 monitoring capability and Rel-16 monitoring capability on different serving cells] 
3) Capability on the number of CCs with Rel-15 PDCCH monitoring capability 
4) Capability on the number of CCs with Rel-16 PDCCH monitoring capability
	11-2a
	Yes
	N/A
	
	[Per UE] per BC
	[No]
	TBD
	
	Capability on the number of CCs with Rel-15 PDCCH monitoring capability can be smaller than 4 CCsComponent-1 candidate value set: {1, …, 16}; 

Capability on the number of CCs with Rel-16 PDCCH monitoring capability can be smaller than 4 CCs;
Component-2 candidate value set: {1,…,16}

The summation of the minimum of the capability on the number of CCs with Rel-15 PDCCH monitoring capability and the minimum of the capability on the number of CCs with Rel-16 PDCCH monitoring capability is not larger than 4 [3]  

[Rel-15 monitoring capability here is subjected to the capability of FG 3-1, FG 3-2, FG3-5, FG 3-5a and FG 3-5b.]

	Optional with capability signalling



For PUSCH repetition type-B, from [3], we have the following FG:
	11-5
	PUSCH repetition type B
	1) For a transport block, one dynamic UL grant or one configured grant schedules two or more PUSCH repetitions that can be in one slot, or across slot boundary in consecutive available slots. 

2) Dynamic indication of the nominal number of repetitions in the DCI scheduling dynamic PUSCH.

[3) The time window within which valid symbols are used for transmission is L*K, starting from the first symbol indicated by the SLIV in TDRA field.] 

4) PUSCH repetition type B is supported for DCI format 0_1 and DCI format 0_2 (for DG and type 2 CG).

5) S and L are separately indicated (4-bit for S and 4-bit for L). L <= 14. 

[6) TBS is determined based on L indicated in TDRA table entry reusing Rel-15 mechanism.]

[7) Handling of interaction with DL/UL directions depending on whether dynamic SFI is configured or not, including both cases with and without higher layer parameter InvalidSymbolPattern configured]

[8) Supported maximum number of actual repetitions within a slot] 

[9) Supported PUSCH hopping scheme]  
	
	Yes
	N/A
	
	[Per UE]

FFS: Per band
	[No]
	[No]
	[support mixture of FDD/TDD and/or FR1/FR2] 
	Candidate value for component 8):
{2, 3, 4, 7, [8], [12]}

FFS: Whether to add new feature groups for the total number of unicast PUSCHs for different TBs per slot per CC, or just add some note here with an example below:
[The total number of unicast PUSCHs for different TBs per slot per CC is subjected to the capability reported by FG 5-12, 5-12a, 5-12b, 5-13d, 5-13e and 5-13f] 



FFS: Whether to set separate UE capabilities for dynamic grant and configured grant. Can we just add some note here with an example below for compromise?
[PUSCH repetition type B with configured grant is applied only if UE reports the support of FG 5-19 or FG 5-20, and subjected to the capability of FG 5-19 and FG 5-20].


FFS: Whether to set separate UE capabilities for the case that dynamic SFI is configured and InvalidSymbolPattern is configured. Can we just add some note here with an example below for compromise?
[The case that both dynamic SFI and InvalidSymbolPattern are configured is applied only if UE reports the support of FG3-6.]

FFS: Whether to set separate UE capabilities for DCI format 0_1 and DCI format 0_2 for PUSCH repetition type B. Can we go majority view that no separate UE capability?



As the support for PUSCH repetition type B is more complicated than supporting PUSCH transmission with different number of TBs or different processing timelines (as reported by FG 5-12, 5-12a, 5-12b, 5-13d, 5-13e and f-13f), we believe that FG 11-5 should be split to consider the number of TBs, processing timeline, and self-carrier vs. cross carrier scheduling separately. For component 7, we are fine to define a separate FG. 


	11-5a
	PUSCH repetition type B with up to 1 unicast PUSCHs per slot with UE processing time capability 1 
	1) For a transport block, one dynamic UL grant or one configured grant schedules two or more PUSCH repetitions that can be in one slot, or across slot boundary in consecutive available slots. with up to 1 unicast PUSCHs per slot per CC with UE processing time capability 1 

2) Dynamic indication of the nominal number of repetitions in the DCI scheduling dynamic PUSCH.

[3) The time window within which valid symbols are used for transmission is L*K, starting from the first symbol indicated by the SLIV in TDRA field.] 

4) PUSCH repetition type B is supported for DCI format 0_1 and DCI format 0_2 (for DG and type 2 CG).

5) S and L are separately indicated (4-bit for S and 4-bit for L). L <= 14. 

[6) TBS is determined based on L indicated in TDRA table entry reusing Rel-15 mechanism.]

[7) Handling of interaction with DL/UL directions depending on whether dynamic SFI is configured or not, including both cases with and without higher layer parameter InvalidSymbolPattern configured]

[8) Supported maximum number of actual repetitions within a slot] 

[9) Supported PUSCH hopping scheme]  
10) supported scheduling mode
	11-1, 5-20
	Yes
	N/A
	
	[Per UE]

FFS: Per band FS
	[No]
	[No]
	[support mixture of FDD/TDD and/or FR1/FR2] 
	Candidate value for component 8):
{2, 3, 4, 7, [8], [12],16}

 FFS: Whether to add new feature groups for the total number of unicast PUSCHs for different TBs per slot per CC, or just add some note here with an example below:
[The total number of unicast PUSCHs for different TBs per slot per CC is subjected to the capability reported by FG 5-12, 5-12a, 5-12b, 5-13d, 5-13e and 5-13f] 



 FFS: Whether to set separate UE capabilities for dynamic grant and configured grant. Can we just add some note here with an example below for compromise?
[PUSCH repetition type B with configured grant is applied only if UE reports the support of FG 5-19 or FG 5-20, and subjected to the capability of FG 5-19 and FG 5-20].
Candidate value for component 10: {self-carrier scheduling, cross-carrier scheduling, both}

FFS: Whether to set separate UE capabilities for the case that dynamic SFI is configured and InvalidSymbolPattern is configured. Can we just add some note here with an example below for compromise?
[The case that both dynamic SFI and InvalidSymbolPattern are configured is applied only if UE reports the support of FG3-6.]

FFS: Whether to set separate UE capabilities for DCI format 0_1 and DCI format 0_2 for PUSCH repetition type B. Can we go majority view that no separate UE capability?



	11-5b
	PUSCH repetition type B with up to 2 unicast PUSCHs per slot with UE processing time capability 1 
	1) For a transport block, one dynamic UL grant or one configured grant schedules two or more PUSCH repetitions that can be in one slot, or across slot boundary in consecutive available slots. with up to 2 unicast PUSCHs per slot per CC with UE processing time capability 1 

2) Dynamic indication of the nominal number of repetitions in the DCI scheduling dynamic PUSCH.

[3) The time window within which valid symbols are used for transmission is L*K, starting from the first symbol indicated by the SLIV in TDRA field.] 

4) PUSCH repetition type B is supported for DCI format 0_1 and DCI format 0_2 (for DG and type 2 CG).

5) S and L are separately indicated (4-bit for S and 4-bit for L). L <= 14. 

[6) TBS is determined based on L indicated in TDRA table entry reusing Rel-15 mechanism.]

[7) Handling of interaction with DL/UL directions depending on whether dynamic SFI is configured or not, including both cases with and without higher layer parameter InvalidSymbolPattern configured]

[8) Supported maximum number of actual repetitions within a slot] 

[9) Supported PUSCH hopping scheme]  
10) supported scheduling mode
	11-1, 5-20
	Yes
	N/A
	
	[Per UE]

FFS: Per band FS
	[No]
	[No]
	[support mixture of FDD/TDD and/or FR1/FR2] 
	Candidate value for component 8):
{2, 3, 4, 7, [8], [12],16}

 FFS: Whether to add new feature groups for the total number of unicast PUSCHs for different TBs per slot per CC, or just add some note here with an example below:
[The total number of unicast PUSCHs for different TBs per slot per CC is subjected to the capability reported by FG 5-12, 5-12a, 5-12b, 5-13d, 5-13e and 5-13f] 



 FFS: Whether to set separate UE capabilities for dynamic grant and configured grant. Can we just add some note here with an example below for compromise?
[PUSCH repetition type B with configured grant is applied only if UE reports the support of FG 5-19 or FG 5-20, and subjected to the capability of FG 5-19 and FG 5-20].
Candidate value for component 10: {self-carrier scheduling, cross-carrier scheduling, both}

FFS: Whether to set separate UE capabilities for the case that dynamic SFI is configured and InvalidSymbolPattern is configured. Can we just add some note here with an example below for compromise?
[The case that both dynamic SFI and InvalidSymbolPattern are configured is applied only if UE reports the support of FG3-6.]

FFS: Whether to set separate UE capabilities for DCI format 0_1 and DCI format 0_2 for PUSCH repetition type B. Can we go majority view that no separate UE capability?



	11-5c
	PUSCH repetition type B with up to 4 unicast PUSCHs per slot with UE processing time capability 1 
	1) For a transport block, one dynamic UL grant or one configured grant schedules two or more PUSCH repetitions that can be in one slot, or across slot boundary in consecutive available slots. with up to 4 unicast PUSCHs per slot per CC with UE processing time capability 1 

2) Dynamic indication of the nominal number of repetitions in the DCI scheduling dynamic PUSCH.

[3) The time window within which valid symbols are used for transmission is L*K, starting from the first symbol indicated by the SLIV in TDRA field.] 

4) PUSCH repetition type B is supported for DCI format 0_1 and DCI format 0_2 (for DG and type 2 CG).

5) S and L are separately indicated (4-bit for S and 4-bit for L). L <= 14. 

[6) TBS is determined based on L indicated in TDRA table entry reusing Rel-15 mechanism.]

[7) Handling of interaction with DL/UL directions depending on whether dynamic SFI is configured or not, including both cases with and without higher layer parameter InvalidSymbolPattern configured]

[8) Supported maximum number of actual repetitions within a slot] 

[9) Supported PUSCH hopping scheme]  
10) supported scheduling mode
	11-1, 5-20
	Yes
	N/A
	
	[Per UE]

FFS: Per band FS
	[No]
	[No]
	[support mixture of FDD/TDD and/or FR1/FR2] 
	Candidate value for component 8):
{2, 3, 4, 7, [8], [12],16}

 FFS: Whether to add new feature groups for the total number of unicast PUSCHs for different TBs per slot per CC, or just add some note here with an example below:
[The total number of unicast PUSCHs for different TBs per slot per CC is subjected to the capability reported by FG 5-12, 5-12a, 5-12b, 5-13d, 5-13e and 5-13f] 



 FFS: Whether to set separate UE capabilities for dynamic grant and configured grant. Can we just add some note here with an example below for compromise?
[PUSCH repetition type B with configured grant is applied only if UE reports the support of FG 5-19 or FG 5-20, and subjected to the capability of FG 5-19 and FG 5-20].
Candidate value for component 10: {self-carrier scheduling, cross-carrier scheduling, both}

FFS: Whether to set separate UE capabilities for the case that dynamic SFI is configured and InvalidSymbolPattern is configured. Can we just add some note here with an example below for compromise?
[The case that both dynamic SFI and InvalidSymbolPattern are configured is applied only if UE reports the support of FG3-6.]

FFS: Whether to set separate UE capabilities for DCI format 0_1 and DCI format 0_2 for PUSCH repetition type B. Can we go majority view that no separate UE capability?



	11-5d
	PUSCH repetition type B with up to 7 unicast PUSCHs per slot with UE processing time capability 1 
	1) For a transport block, one dynamic UL grant or one configured grant schedules two or more PUSCH repetitions that can be in one slot, or across slot boundary in consecutive available slots. with up to 7 unicast PUSCHs per slot per CC with UE processing time capability 1 

2) Dynamic indication of the nominal number of repetitions in the DCI scheduling dynamic PUSCH.

[3) The time window within which valid symbols are used for transmission is L*K, starting from the first symbol indicated by the SLIV in TDRA field.] 

4) PUSCH repetition type B is supported for DCI format 0_1 and DCI format 0_2 (for DG and type 2 CG).

5) S and L are separately indicated (4-bit for S and 4-bit for L). L <= 14. 

[6) TBS is determined based on L indicated in TDRA table entry reusing Rel-15 mechanism.]

[7) Handling of interaction with DL/UL directions depending on whether dynamic SFI is configured or not, including both cases with and without higher layer parameter InvalidSymbolPattern configured]

[8) Supported maximum number of actual repetitions within a slot] 

[9) Supported PUSCH hopping scheme]  
10) supported scheduling mode
	11-1, 5-20
	Yes
	N/A
	
	[Per UE]

FFS: Per band FS
	[No]
	[No]
	[support mixture of FDD/TDD and/or FR1/FR2] 
	Candidate value for component 8):
{2, 3, 4, 7, [8], [12],16}

 FFS: Whether to add new feature groups for the total number of unicast PUSCHs for different TBs per slot per CC, or just add some note here with an example below:
[The total number of unicast PUSCHs for different TBs per slot per CC is subjected to the capability reported by FG 5-12, 5-12a, 5-12b, 5-13d, 5-13e and 5-13f] 



 FFS: Whether to set separate UE capabilities for dynamic grant and configured grant. Can we just add some note here with an example below for compromise?
[PUSCH repetition type B with configured grant is applied only if UE reports the support of FG 5-19 or FG 5-20, and subjected to the capability of FG 5-19 and FG 5-20].
Candidate value for component 10: {self-carrier scheduling, cross-carrier scheduling, both}

FFS: Whether to set separate UE capabilities for the case that dynamic SFI is configured and InvalidSymbolPattern is configured. Can we just add some note here with an example below for compromise?
[The case that both dynamic SFI and InvalidSymbolPattern are configured is applied only if UE reports the support of FG3-6.]

FFS: Whether to set separate UE capabilities for DCI format 0_1 and DCI format 0_2 for PUSCH repetition type B. Can we go majority view that no separate UE capability?



	11-5e
	PUSCH repetition type B with up to 1 unicast PUSCHs per slot with UE processing time capability 2 
	1) For a transport block, one dynamic UL grant or one configured grant schedules two or more PUSCH repetitions that can be in one slot, or across slot boundary in consecutive available slots. with up to 1 unicast PUSCHs per slot per CC with UE processing time capability 2 

2) Dynamic indication of the nominal number of repetitions in the DCI scheduling dynamic PUSCH.

[3) The time window within which valid symbols are used for transmission is L*K, starting from the first symbol indicated by the SLIV in TDRA field.] 

4) PUSCH repetition type B is supported for DCI format 0_1 and DCI format 0_2 (for DG and type 2 CG).

5) S and L are separately indicated (4-bit for S and 4-bit for L). L <= 14. 

[6) TBS is determined based on L indicated in TDRA table entry reusing Rel-15 mechanism.]

[7) Handling of interaction with DL/UL directions depending on whether dynamic SFI is configured or not, including both cases with and without higher layer parameter InvalidSymbolPattern configured]

[8) Supported maximum number of actual repetitions within a slot] 

[9) Supported PUSCH hopping scheme]  

	11-1, 5-20
	Yes
	N/A
	
	[Per UE]

FFS: Per band FS
	[No]
	[No]
	[support mixture of FDD/TDD and/or FR1/FR2] 
	Candidate value for component 8):
{2, 3, 4, 7, [8], [12],16}

 FFS: Whether to add new feature groups for the total number of unicast PUSCHs for different TBs per slot per CC, or just add some note here with an example below:
[The total number of unicast PUSCHs for different TBs per slot per CC is subjected to the capability reported by FG 5-12, 5-12a, 5-12b, 5-13d, 5-13e and 5-13f] 



 FFS: Whether to set separate UE capabilities for dynamic grant and configured grant. Can we just add some note here with an example below for compromise?
[PUSCH repetition type B with configured grant is applied only if UE reports the support of FG 5-19 or FG 5-20, and subjected to the capability of FG 5-19 and FG 5-20].
FFS: Whether to set separate UE capabilities for the case that dynamic SFI is configured and InvalidSymbolPattern is configured. Can we just add some note here with an example below for compromise?
[The case that both dynamic SFI and InvalidSymbolPattern are configured is applied only if UE reports the support of FG3-6.]

FFS: Whether to set separate UE capabilities for DCI format 0_1 and DCI format 0_2 for PUSCH repetition type B. Can we go majority view that no separate UE capability?



	11-5f
	PUSCH repetition type B with up to 2 unicast PUSCHs per slot with UE processing time capability 2 
	1) For a transport block, one dynamic UL grant or one configured grant schedules two or more PUSCH repetitions that can be in one slot, or across slot boundary in consecutive available slots. with up to 2 unicast PUSCHs per slot per CC with UE processing time capability 2 

2) Dynamic indication of the nominal number of repetitions in the DCI scheduling dynamic PUSCH.

[3) The time window within which valid symbols are used for transmission is L*K, starting from the first symbol indicated by the SLIV in TDRA field.] 

4) PUSCH repetition type B is supported for DCI format 0_1 and DCI format 0_2 (for DG and type 2 CG).

5) S and L are separately indicated (4-bit for S and 4-bit for L). L <= 14. 

[6) TBS is determined based on L indicated in TDRA table entry reusing Rel-15 mechanism.]

[7) Handling of interaction with DL/UL directions depending on whether dynamic SFI is configured or not, including both cases with and without higher layer parameter InvalidSymbolPattern configured]

[8) Supported maximum number of actual repetitions within a slot] 

[9) Supported PUSCH hopping scheme]  

	11-1, 5-20
	Yes
	N/A
	
	[Per UE]

FFS: Per band FS
	[No]
	[No]
	[support mixture of FDD/TDD and/or FR1/FR2] 
	Candidate value for component 8):
{2, 3, 4, 7, [8], [12],16}

 FFS: Whether to add new feature groups for the total number of unicast PUSCHs for different TBs per slot per CC, or just add some note here with an example below:
[The total number of unicast PUSCHs for different TBs per slot per CC is subjected to the capability reported by FG 5-12, 5-12a, 5-12b, 5-13d, 5-13e and 5-13f] 



 FFS: Whether to set separate UE capabilities for dynamic grant and configured grant. Can we just add some note here with an example below for compromise?
[PUSCH repetition type B with configured grant is applied only if UE reports the support of FG 5-19 or FG 5-20, and subjected to the capability of FG 5-19 and FG 5-20].
FFS: Whether to set separate UE capabilities for the case that dynamic SFI is configured and InvalidSymbolPattern is configured. Can we just add some note here with an example below for compromise?
[The case that both dynamic SFI and InvalidSymbolPattern are configured is applied only if UE reports the support of FG3-6.]

FFS: Whether to set separate UE capabilities for DCI format 0_1 and DCI format 0_2 for PUSCH repetition type B. Can we go majority view that no separate UE capability?



	11-5g
	PUSCH repetition type B with up to 4 unicast PUSCHs per slot with UE processing time capability 2 
	1) For a transport block, one dynamic UL grant or one configured grant schedules two or more PUSCH repetitions that can be in one slot, or across slot boundary in consecutive available slots. with up to 4 unicast PUSCHs per slot per CC with UE processing time capability 2 

2) Dynamic indication of the nominal number of repetitions in the DCI scheduling dynamic PUSCH.

[3) The time window within which valid symbols are used for transmission is L*K, starting from the first symbol indicated by the SLIV in TDRA field.] 

4) PUSCH repetition type B is supported for DCI format 0_1 and DCI format 0_2 (for DG and type 2 CG).

5) S and L are separately indicated (4-bit for S and 4-bit for L). L <= 14. 

[6) TBS is determined based on L indicated in TDRA table entry reusing Rel-15 mechanism.]

[7) Handling of interaction with DL/UL directions depending on whether dynamic SFI is configured or not, including both cases with and without higher layer parameter InvalidSymbolPattern configured]

[8) Supported maximum number of actual repetitions within a slot] 

[9) Supported PUSCH hopping scheme]  

	11-1, 5-20
	Yes
	N/A
	
	[Per UE]

FFS: Per band FS
	[No]
	[No]
	[support mixture of FDD/TDD and/or FR1/FR2] 
	Candidate value for component 8):
{2, 3, 4, 7, [8], [12],16}

 FFS: Whether to add new feature groups for the total number of unicast PUSCHs for different TBs per slot per CC, or just add some note here with an example below:
[The total number of unicast PUSCHs for different TBs per slot per CC is subjected to the capability reported by FG 5-12, 5-12a, 5-12b, 5-13d, 5-13e and 5-13f] 



 FFS: Whether to set separate UE capabilities for dynamic grant and configured grant. Can we just add some note here with an example below for compromise?
[PUSCH repetition type B with configured grant is applied only if UE reports the support of FG 5-19 or FG 5-20, and subjected to the capability of FG 5-19 and FG 5-20].
FFS: Whether to set separate UE capabilities for the case that dynamic SFI is configured and InvalidSymbolPattern is configured. Can we just add some note here with an example below for compromise?
[The case that both dynamic SFI and InvalidSymbolPattern are configured is applied only if UE reports the support of FG3-6.]

FFS: Whether to set separate UE capabilities for DCI format 0_1 and DCI format 0_2 for PUSCH repetition type B. Can we go majority view that no separate UE capability?



	11-5h
	PUSCH repetition type B with up to 7 unicast PUSCHs per slot with UE processing time capability 2 
	1) For a transport block, one dynamic UL grant or one configured grant schedules two or more PUSCH repetitions that can be in one slot, or across slot boundary in consecutive available slots. with up to 7 unicast PUSCHs per slot per CC with UE processing time capability 2 

2) Dynamic indication of the nominal number of repetitions in the DCI scheduling dynamic PUSCH.

[3) The time window within which valid symbols are used for transmission is L*K, starting from the first symbol indicated by the SLIV in TDRA field.] 

4) PUSCH repetition type B is supported for DCI format 0_1 and DCI format 0_2 (for DG and type 2 CG).

5) S and L are separately indicated (4-bit for S and 4-bit for L). L <= 14. 

[6) TBS is determined based on L indicated in TDRA table entry reusing Rel-15 mechanism.]

[7) Handling of interaction with DL/UL directions depending on whether dynamic SFI is configured or not, including both cases with and without higher layer parameter InvalidSymbolPattern configured]

[8) Supported maximum number of actual repetitions within a slot] 

[9) Supported PUSCH hopping scheme]  

	11-1, 5-20
	Yes
	N/A
	
	[Per UE]

FFS: Per band FS
	[No]
	[No]
	[support mixture of FDD/TDD and/or FR1/FR2] 
	Candidate value for component 8):
{2, 3, 4, 7, [8], [12],16}

 FFS: Whether to add new feature groups for the total number of unicast PUSCHs for different TBs per slot per CC, or just add some note here with an example below:
[The total number of unicast PUSCHs for different TBs per slot per CC is subjected to the capability reported by FG 5-12, 5-12a, 5-12b, 5-13d, 5-13e and 5-13f] 



 FFS: Whether to set separate UE capabilities for dynamic grant and configured grant. Can we just add some note here with an example below for compromise?
[PUSCH repetition type B with configured grant is applied only if UE reports the support of FG 5-19 or FG 5-20, and subjected to the capability of FG 5-19 and FG 5-20].
FFS: Whether to set separate UE capabilities for the case that dynamic SFI is configured and InvalidSymbolPattern is configured. Can we just add some note here with an example below for compromise?
[The case that both dynamic SFI and InvalidSymbolPattern are configured is applied only if UE reports the support of FG3-6.]

FFS: Whether to set separate UE capabilities for DCI format 0_1 and DCI format 0_2 for PUSCH repetition type B. Can we go majority view that no separate UE capability?





For ULCI, we propose to report the number of monitoring occasions for DCI 2_4 per slot separately as follows:
	11-7b
	More than one monitoring occasion for DCI 2_4 per slot on same CC
	Monitoring occasions per slot for DCI 2_4 reception on the same CC as PUSCH or SRS

Supported combinations of (X, Y), where X is the minimum gap between monitoring occasions measured from beginning to beginning of the monitoring occasions, including across slots, and Y is the duration of the monitoring occasion, with both X and Y in units of symbols
	11-7
	Yes
	N/A
	
	FS
	N/A
	N/A
	
	Candidate value set: 
(X, Y) = 
{(7, 3),
(7, 3) and (4, 3), 
(7, 3) and (4,3) and (2,2)}
	Optional with capability signaling

	11-7c
	More than one monitoring occasion for DCI 2_4 per slot on another CC
	Monitoring occasions per slot for DCI 2_4 reception on a different CC as PUSCH or SRS

Supported combinations of (X, Y), where X is the minimum gap between monitoring occasions measured from beginning to beginning of the monitoring occasions, including across slots, and Y is the duration of the monitoring occasion, with both X and Y in units of symbols
	11-7a
	Yes
	N/A
	
	FS
	N/A
	N/A
	
	Candidate value set:  
(X, Y) = 
{(7, 3),
(7, 3) and (4, 3), 
(7, 3) and (4,3) and (2,2)}
	Optional with capability signaling



For enhanced power control, the following FG should be added:
	11-8
	Enhanced UL power control scheme
	For DG-PUSCH, one bit (separately from SRI) in UL grant is used to indicate the open loop power control parameter set if SRI is present in the UL grant, and 1 or 2 bits is used to indicate the P0 value if SRI is not present in the UL grant 
	
	Yes
	N/A
	
	Per UE per band
	[No]
	[No]
	[support mixture of FDD/TDD and/or FR1/FR2] 
	
	Optional with capability signalling



4.1    Additional FGs for Supporting Sub-Slot Based Codebooks

In Rel. 15 NR, a UE may transmit one or two PUCCHs per slot; the exact number of actual PUCCH transmissions and the supported formats are reported by the UE through FG 4-1, 4-2, 4-3, 4-4, 4-5, 4-19a (for multiplexing HARQ-ACK and SR), 4-22, 4-22a. All these capabilities define limitations on a per slot basis. Without defining new FGs for supporting sub-slot based codebooks, the same limit as in Rel. 15 will apply; this, clearly, limits the benefits of the new HARQ-ACK codebooks considerably. 

Proposal 1: Similar to FG 4-1, we propose to adopt the following two FGs for a basic operation of a UE configured with a 7*2-symbol subslot CB and 2*7-symbol subslot CB, respectively:
	11-3a
	UL Control channel for a single 7*2symbol subslot based HARQ-ACK codebook 
	1) PUCCH format 0 over 1 OFDM symbol once per subslot
2) PUCCH format 0 over 2 OFDM symbols once per subslot with frequency hopping as enabled
3) PUCCH format 2 over 1-2 OFDM symbols once per subslot with frequency hopping as enabled
4) One SR configuration per PUCCH group
5) SR/HARQ multiplexing once per subslot using a PUCCH when SR/HARQ-ACK are supposed to be sent by overlapping PUCCH resources with the same starting symbols in a slot
6) HARQ-ACK piggyback on PUSCH with/without aperiodic CSI once per subslot when the starting OFDM symbol of the PUSCH is the same as the starting OFDM symbols of the PUCCH resource that HARQ-ACK would have been transmitted on
7) Semi-static beta-offset configuration for HARQ-ACK
8) Single group of overlapping PUCCH/PUCCH and overlapping PUCCH/PUSCH per subslot per PUCCH cell group for control multiplexing  
	11-3
	Yes
	N/A
	
	FSPC
	n/a
	n/a
	n/a
	
	Optional with capability signalling
 
A UE supporting 11-3 with a 7*2symbol subslot configuration should also support 11-3a




	11-3b
	UL Control channel for a single 2*7symbol subslot based HARQ-ACK codebook 
	1) PUCCH format 0 over 1 OFDM symbol once per subslot
2) PUCCH format 0 over 2 OFDM symbols once per subslot with frequency hopping as enabled
3) PUCCH format 1 over 4-7 OFDM symbols once per subslot with intra-subslot frequency hopping as enabled
4) PUCCH format 2 over 1-2 OFDM symbols once per subslot with frequency hopping as enabled
5) PUCCH format 3 over 4-7 OFDM symbols once per sub-slot with frequency hopping as enabled
6) PUCCH format 4 over 4-7 OFDM symbols once per subslot with frequency hopping as enabled
7) One SR configuration per PUCCH group
8) SR/HARQ multiplexing once per subslot using a PUCCH when SR/HARQ-ACK are supposed to be sent by overlapping PUCCH resources with the same starting symbols in a slot
9) HARQ-ACK piggyback on PUSCH with/without aperiodic CSI once per slot when the starting OFDM symbol of the PUSCH is the same as the starting OFDM symbols of the PUCCH resource that HARQ-ACK would have been transmitted on
10) Semi-static beta-offset configuration for HARQ-ACK
11) Single group of overlapping PUCCH/PUCCH and overlapping PUCCH/PUSCH per subslot per PUCCH cell group for control multiplexing  
	11-3
	Yes
	N/A
	
	FSPC
	n/a
	n/a
	n/a
	
	Optional with capability signalling

A UE supporting 11-3 with a 2*7symbol subslot configuration should also support 11-3b




Proposal 2: For a single subslot-based codebook, adopt the following FGs for supporting more than one PUCCH transmission per subslot:
	11-3c
	2 PUCCH of format 0 or 2 for a single 7*2 subslot based HARQ-ACK codebook 
	1) 2 PUCCH format 0/2 in different symbols and once per subslot for HARQ-ACK, 
2) 2 PUCCH format 0 in different symbols and once per subslot for SR 
 
	11-3
	Yes
	N/A
	
	FSPC
	n/a
	n/a
	n/a
	
	Optional with capability signalling



	11-3d
	2 PUCCH of format 0 or for a single 2*7 subslot based HARQ-ACK codebook 
	1) 2 PUCCH format 0/2 in different symbols and once per subslot for HARQ-ACK, 
2) 2 PUCCH format 0 in different symbols and once per subslot for SR 
 
	11-3
	Yes
	N/A
	
	FSPC
	n/a
	n/a
	n/a
	
	Optional with capability signalling



	11-3e
	1 PUCCH format 0 or 2 and 1 PUCCH format 1, 3 or 4 in the same subslot for a single 2*7-symbol HARQ-ACK codebooks 
	If the UE supports a 2*7-symbol subslot HARQ-ACK codebook, the UE also supports:

1) 1 PUCCH format 0 or 2 and 1 PUCCH format 1, 3 and 4 in the same subslot
	11-3
	Yes
	N/A
	
	FSPC
	n/a
	n/a
	n/a
	
	Optional with capability signalling



	11-3f
	2 PUCCH transmissions in the same subslot for a single 2*7-symbol HARQ-ACK codebooks which are not covered by 11-3d and 11-3e  
	If the UE supports a 2*7 subslot HARQ-ACK codebook, the UE also supports:

1) 2 PUCCH transmissions in the same subslot for a single 2*7-symbol HARQ-ACK codebooks which are not covered by 11-3d and 11-3e  
	11-3
	Yes
	N/A
	
	FSPC
	n/a
	n/a
	n/a
	
	Optional with capability signalling



Proposal 3: For two HARQ-ACK codebooks, adopt the following FGs for supporting more than one PUCCH transmission per subslot:
	11-4b
	2 PUCCH of format 0 or 2 for Two HARQ-ACK codebooks with up to one 7*2-symbol sub-slot based HARQ-ACK codebook
	If the UE supports a 7*2-symbol subslot HARQ codebook, the UE also supports:

1) 2 PUCCH format 0/2 in different symbols and once per subslot for HARQ-ACK, 
2) 2 PUCCH format 0 in different symbols and once per subslot for SR 
 
	11-4
	Yes
	N/A
	
	FSPC
	n/a
	n/a
	n/a
	
	Optional with capability signalling




	11-4c
	2 PUCCH of format 0 or 2 in consecutive symbols for two HARQ-ACK codebooks with up to one 2*7-symbol sub-slot based HARQ-ACK codebook
	If the UE supports a 2*7-symbol subslot HARQ codebook, the UE also supports:

1) 2 PUCCH format 0/2 in different symbols and once per subslot for HARQ-ACK, 
2) 2 PUCCH format 0 in different symbols and once per subslot for SR 
 
	11-4
	Yes
	N/A
	
	FSPC
	n/a
	n/a
	n/a
	
	Optional with capability signalling



	11-4d
	2 PUCCH of format 0 or 2 for two subslot based HARQ-ACK codebooks 
	If the UE supports two subslot HARQ codebooks, the UE also supports:

1) 2 PUCCH format 0/2 in different symbols and once per subslot per codebook for HARQ-ACK, 
2) 2 PUCCH format 0 in different symbols and once per subslot per codebook for SR 
 
	11-4a
	Yes
	N/A
	
	FSPC
	n/a
	n/a
	n/a
	
	Optional with capability signalling



	11-4e
	1 PUCCH format 0 or 2 and 1 PUCCH format 1, 3 or 4 in the same subslot for HARQ-ACK codebooks with up to one 2*7-symbol subslot based HARQ-ACK codebook 
	If the UE supports a 2*7 subslot HARQ-ACK codebook, the UE also supports:

1) 1 PUCCH format 0 or 2 and 1 PUCCH format 1, 3 and 4 in the same subslot of the codebook
	11-4
	Yes
	N/A
	
	FSPC
	n/a
	n/a
	n/a
	
	Optional with capability signalling



	11-4f
	1 PUCCH format 0 or 2 and 1 PUCCH format 1, 3 or 4 in the same subslot for two subslot based HARQ-ACK codebooks 
	If the UE supports two subslot HARQ-ACK codebooks both configured with 2*7 symbols, the UE also supports:

1) 1 PUCCH format 0 or 2 and 1 PUCCH format 1, 3 and 4 in the same subslot of a codebook
	11-4a
	Yes
	N/A
	
	FSPC
	n/a
	n/a
	n/a
	
	Optional with capability signalling



	11-4g
	2 PUCCH transmissions in the same subslot for two HARQ-ACK codebooks with up to one 2*7-symbol subslot which are not covered by 11-4c and 11-4e  
	If the UE supports two HARQ-ACK codebooks with up to one subslot based codebook with 2*7-symbol configuration, the UE also supports:

1) 2PUCCH transmissions in the same subslot of the codebook which are not covered by 11-4c and 11-4e
	11-4
	Yes
	N/A
	
	FSPC
	n/a
	n/a
	n/a
	
	Optional with capability signalling



	11-4h
	2 PUCCH transmissions in the same subslot for two subslot based HARQ-ACK codebooks
which are not covered by 11-4d and 11-4f  
	If the UE supports two HARQ-ACK codebooks both with 2*7-symbol configuration, the UE also supports:

1) 2PUCCH transmissions in the same subslot of a codebook which are not covered by 11-4d and 11-4f
	11-4a
	Yes
	N/A
	
	FSPC
	n/a
	n/a
	n/a
	
	Optional with capability signalling



Proposal 4: For supporting SR/HARQ-ACK multiplexing once per subslot, adopt the following FG:
	11-3g
	SR/HARQ-ACK multiplexing once per subslot using a PUCCH (or HARQ-ACK piggybacked on a PUSCH) when SR/HARQ-ACK are supposed to be sent with different starting symbols in a subslot
	If a UE supports a subslot based HARQ-ACK codebook, the UE also supports:
1) Overlapping PUCCH resources with different starting symbols in a subslot
	11-3
	Yes
	N/A
	
	FSPC
	n/a
	n/a
	n/a
	
	Optional with capability signalling



5         Additional UE Features for IIOT [3]
For intra-UE cancellation, so far, FG 12-1 is considered for prioritization between PUCCH/PUCCH and PUCCH/PUSCH. However, a partial cancellation according to the following clause from Section 11.1.1 of 38.213 (f90) was, unexpectedly, included in Rel. 15 specification:

If a UE is configured by higher layers to transmit SRS, or PUCCH, or PUSCH, or PRACH in a set of symbols of a slot and the UE detects a DCI format 2_0 with a slot format value other than 255 that indicates a slot format with a subset of symbols from the set of symbols as downlink or flexible, or the UE detects a DCI format 1_0, DCI format 1_1, or DCI format 0_1 indicating to the UE to receive CSI-RS or PDSCH in a subset of symbols from the set of symbols, then 
-     the UE does not expect to cancel the transmission in symbols from the set of symbols that occur, relative to a last symbol of a CORESET where the UE detects the DCI format 2_0 or the DCI format 1_0 or the DCI format 1_1 or the DCI format 0_1, after a number of symbols that is smaller than the PUSCH preparation time [image: ] for the corresponding PUSCH processing capability [6, TS 38.214] assuming [image: ] and [image: ] corresponds to the smallest SCS configuration between the SCS configuration of the PDCCH carrying the DCI format 2_0, DCI format 1_0, DCI format 1_1 or DCI format 0_1 and the SCS configuration of the SRS, PUCCH, PUSCH or r, where r corresponds to the SCS configuration of the PRACH if it is 15kHz or higher; otherwise r=0
-     the UE cancels the PUCCH, or PUSCH, or PRACH transmission in remaining symbols from the set of symbols and cancels the SRS transmission in remaining symbols from the subset of symbols. 

The behavior defined according to the text basically means that the UE should be able to cancel an ongoing configured uplink transmission if it detects a DCI scheduling PDSCH or CSI-RS or SFI. The cancellation could be partial based on the timeline. (A similar text with new DCI formats exists in the Rel. 16 spec.) Based on this text, e.g., a DL DCI scheduling a PDSCH can force a UE to interrupt an ongoing P-CSI transmission. However, the Rel. 15 UEs are not able to partially cancel an ongoing uplink transmission. Hence, we propose to add the following FG for Rel. 16 to support the feature, and also to draw a conclusion that the partial cancellation as captured in the above clause is not applicable for UEs not reporting the capability including the Rel. 15 UEs.
	12. NR_IIOT
	12-1b
	Cancellation of configured SRS, PUCCH, PUSCH or PRACH with a DCI scheduling a PDSCH or CSI-RS or a DCI format 2_0 for SFI
	A UE supports the partial cancellation of the SRS or PUCCH or PUSCH or PRACH configured transmission: 
1) The UE cancels the configured SRS or PUCCH or PUSCH or PRACH in a set of symbols of a slot due to detection of a DCI format 2_0 with a slot format value other than 255 255 that indicates a slot format with a subset of symbols from the set of symbols as downlink or flexible
2) The UE cancels the configured SRS or PUCCH or PUSCH or PRACH in a set of symbols of a slot due to the detection of a DCI format 1_0, DCI format 1_1, DCI format 1_2 or DCI format 0_1 and DCI format 0_2 indicating to the UE to receive CSI-RS or PDSCH in a subset of symbols from the set of symbols. 
 
	
	Yes
	N/A
	
	FS
	N/A
	N/A
	N/A
	Optional with capability signaling.

Component-1 is subjected to FG 3-6





If the UE does not support this feature, then cancellation of the configured SRS/PUCCH/PUSCH/PRACH is possible if their starting symbol is at least after a number of symbols that is larger or equal to the PUSCH preparation time T_proc,2 from the last symbol of a CORESET where the UE detects the DCI format 2_0 or the DCI formats 1_0, 1_1, 1_2 or the DCI format 0_1/0_2. In such a case, the entire duration of the configured transmission is cancelled.  
Proposed Conclusion: A UE not supporting FG 12-1b, including the Rel. 15 UEs, is not expected to cancel a transmission of a configured PUCCH/PUSCH/PRACH over a subset of symbols if the gap between the starting symbol of the PUCCH/PUSCH/PRACH transmissions and the last symbol of a CORESET where the UE detects the DCI format 2_0 or the DCI format 1_0 or the DCI format 1_1or DCI format 1_2 or the DCI format 0_1 or DCI format 0_2, is smaller than the PUSCH preparation time [image: ] for the corresponding PUSCH processing capability [6, TS 38.214] assuming [image: ] and [image: ] corresponds to the smallest SCS configuration between the SCS configuration of the PDCCH carrying the DCI format 2_0, DCI format 1_0, DCI format 1_1, DCI format 1_2,  DCI format 0_1 or DCI format 0_2 and the SCS configuration of the SRS, PUCCH, PUSCH or r, where r corresponds to the SCS configuration of the PRACH if it is 15kHz or higher; otherwise r=0.  

We propose to add the following FG for the case the initial transmission of a PUSCH configured with CBG retransmission is cancelled (either due to intra-UE prioritization or due to ULCI.)
	12-x
	Fixed TB CRC for cancelled initial PUSCH with CBG based re-transmission
	PUSCH TB CRC set to all zeros for a re-transmission of a TB in case the initial transmission was cancelled and CBG-based re-transmission is configured 
	5-25
	Yes
	N/A
	
	PerBand
	N/A
	N/A
	
	The cancellation could be due to support of ULCI and/or intra-UE prioritization
	Optional with capability signaling 



The reason for including this FG can be explained as follows:
The UL processing interruption due to intra-UE or inter-UE prioritization may have an impact on the minimum processing timeline of CBG based retransmissions.  When the initial transmission of a PUSCH is interrupted due to intra-UE prioritization or ULCI, the UE may stop the processing of PUSCH.
The TB CRC is calculated sequentially, i.e., one code-block is taken from the buffer and the state of the TB CRC encoder is updated. The UE then works on the given code-block before it takes another one from the buffer. When the UE has to stop the processing, it will not be able to calculate the TB CRC. Hence, if the CBG-level re-transmission is configured, and only a set of CBGs are requested for re-transmission, e.g., including the last CBG that has the last CB (note that TB CRC is part of the last CB), the UE processing timeline is stressed. 
As an example, assume that each CBG is one CB. After processing the first two CBs, the processing was interrupted. Now, for re-transmission, the gNB only requests the last CB. Hence, to calculate the TB CRC, the UE has to work on all the unprocessed CBs until it can obtain the TB CRC. The impact on the timeline is shown in the figure below.


An illustration of the timeline impact due to CBG-level re-transmission for an interrupted PUSCH.

To address this issue, one simple approach could be to set TB CRC to all zeros when (1) CBG-based reTx for uplink is configured, (2) The initial transmission of a TB is interrupted, and (3) there are more than one CBs in the TB. Since each CB has its own CRC bits (24 bits), we only make a false alarm on the TB if there is a false alarm in at least one of the CB CRCs. It is not difficult to see that the probability of such an event is at most , which is the event where all errors happen in the same CB, and the CB CRC erroneously checks. Such a probability is negligible even for the reliability required for URLLC.  
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