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1. Introduction
Updated Rel.17 UE feature list after RAN1#109-e including enhanced IIoT/URLLC has been agreed [1]. In this contribution, we present our views and proposed updates regarding the UE features for enhanced IIoT/URLLC based on the list.

2. Discussion
· FG 25-1: SPS HARQ-ACK deferral in case of TDD collision
· The prerequisite feature group is FG 5-18.
· FG 12-2 is unnecessary, since it is possible that UE can support SPS HARQ-ACK deferral when UE reports support of FG 5-18, but no support of FG 12-2.
· Regarding whether to include FG 12-6 as prerequisite, though the main target use case of SPS HARQ-ACK deferral is small SPS periodicity case, we think it is not necessary to have the limitation that FG 25-1 is inapplicable for UE not reporting support of FG 12-6.

· FG 25-2: Repetitions for PUCCH format 0, and 2 over multiple slots with K = 2, 4, 8
· FG 4-23 can be removed from the prerequisite feature groups, since it is possible that UE can support short format repetition even when UE reports no support of long PUCCH format repetition. On the other hand, we can understand long PUCCH format repetition has wider use cases than short PUCCH format repetition. It is also acceptable to include FG 4-23 as prerequisite if majority companies prefer to do so.

· FG 25-3: Repetitions for PUCCH format 0, 1, 2, 3 and 4 over multiple PUCCH subslots with configured K = 2, 4, 8
· Type can be per FS, as type for FG 11-3 which should be the prerequisite of this FG is per FS. 
· Per band type is also acceptable to us, since FG 25-2 was agreed to be per band.
· FGs 4-23 and 11-3 should be kept as prerequisite feature groups
· Sub-slot PUCCH repetitions would result in slot PUCCH repetitions in some cases, therefore FG 4-23 needs to be included.
· Sub-slot based repetition can result in multiple PUCCH repetitions in one slot, therefore FG 11-3 needs to be included.

· FG 25-3a: Repetitions for PUCCH format 0, 1, 2, 3 and 4 over multiple PUCCH subslots using dynamic repetition indication
· Type should be per FS or per band, similar to FG 25-3.
· FGs 25-3 and 30-5 should be kept as prerequisite feature groups.
· Sub-slot PUCCH repetitions would result in slot PUCCH repetitions in some cases, therefore FG 30-5 needs to be included.

· FG 25-3b: Inter-subslot frequency hopping for PUCCH repetitions
· Type should be per FS or per band, similar to FG 25-3.
· FG 25-3/FG 25-3a can be added as prerequisite feature group.
· FG 25-3b can be supported for UE reporting support of FG 25-3 or UE reporting support of FG 25-3a.

· FG 25-4: One-shot HARQ ACK feedback triggered by DCI format 1_2
· FGs 10-16 and 11-1 can be kept as prerequisite feature groups
· Components of FG 25-4 can be confirmed.

· FG 25-5: PHY priority handling for one-shot HARQ ACK feedback
· FGs 10-16 and 11-4 can be kept as prerequisite feature groups
· Component of FG 25-5 can be confirmed.

· FG 25-6: Enhanced type 3 HARQ-ACK codebook feedback
· FGs 10-16 can be kept as prerequisite feature group. Also, FGs 11-1 and 11-4 can be added as prerequisite feature groups.
· Confirm component 5 as “Supported maximum number of actual PUCCH transmissions for type 3 or enhanced type 3 HARQ-ACK codebook feedback within a slot”, to address companies’ concern for sub-slot case. Also, it is reasonable to describe in the note that the values higher than 1 can be applied to sub-slot based configuration only.

· FG 25-7: Triggered HARQ-ACK codebook re-transmission
· No prerequisite FG is needed. FGs 11-1 and 11-4 may be not necessary to be added in prerequisite FGs since the component description for component 1/2 can clarify it and there are other components that do not require those FGs.

· FG 25-8: Semi-static HARQ-ACK codebook for sub-slot PUCCH
· Type should be per UE without FDD/TDD/FR1/FR2 differentiation. It is not clear whether the feature and the corresponding testing are impacted by band differentiation.
· Per FS is also acceptable if majority companies think it necessary to align with prerequisite FGs.

· FG 25-9: Semi-static PUCCH cell switching for a single PUCCH group only
· Regarding [or FGs 22-6 or 22-6a] in the note, “[or FGs 22-6 or 22-6a]” in the note should be replaced by “or FGs 22-6 or 22-6a when UE is not configured with two NR PUCCH groups”. 
· The main concern of 22-6/6a lies in the condition “where UE is not configured with two NR PUCCH groups” in FGs 22-6/6a. With analysis on the following two cases, FGs 22-6/6a need to be kept but additional condition “when UE is not configured with two NR PUCCH groups” should be added for FGs 22-6/6a.
· Case 1: If UE reports 22-6/6a, and UE doesn’t report 6-9/6-9a/22-7b/22-7c, and when UE is configured with one PUCCH cell group, UE can support different numerologies within the PUCCH cell group.
· Case 2: If UE reports 22-6/6a, and UE doesn’t report 6-9/6-9a/22-7b/22-7c, and when UE is configured with two PUCCH cell groups, UE may not support different numerologies within the same PUCCH cell group. 
· Add a note in the FG 25-9: “If UE supporting this FG also supports at least one of FGs 6-9/6-9a/22-6/22-6a/22-7/22-7b/22-7c, PUCCH cell switching can be configured only for cell with numerology (if any) and carrier type (if any) as reported in the FG(s)”.
· Since carrier type is reported in FGs 6-9/6-9a/22-6/22-6a/22-7/22-7b/22-7c, the reported carrier type should also be addressed for PUCCH cell switching configuration. In other words, UE assumes that carrier/cell in carrier type(s) not reported as support for PUCCH transmission in the PUCCH group is not configured with PUCCH carrier switching.

· FG 25-9a: Semi-static PUCCH cell switching for two PUCCH groups
· Add a note in the FG 25-9a: “If UE supporting this FG also supports at least one of FGs 6-9/6-9a/22-7/22-7b/22-7c, PUCCH cell switching can be configured only for cell with numerology (if any) and carrier type (if any) as reported in the FG(s)”.
· Since carrier type is reported in FGs 6-9/6-9a/22-7/22-7b/22-7c, the reported carrier type should also be addressed for PUCCH cell switching configuration. In other words, UE assumes that carrier/cell in carrier type(s) not reported as support for PUCCH transmission in the PUCCH group is not configured with PUCCH carrier switching.

· FG 25-10: PUCCH cell switching based on dynamic indication for same length of overlapping PUCCH slots/sub-slots for a single PUCCH group only
· Regarding [or FGs 22-6 or 22-6a] in the note, “[or FGs 22-6 or 22-6a]” in the note should be replaced by “or FGs 22-6 or 22-6a when UE is not configured with two NR PUCCH groups”. 
· The main concern of 22-6/6a lies in the condition “where UE is not configured with two NR PUCCH groups” in FGs 22-6/6a. With analysis on the following two cases, FGs 22-6/6a needs to be kept but additional condition “when UE is not configured with two NR PUCCH groups” should be added for FGs 22-6/6a.
· Case 1: If UE reports 22-6/6a, and UE doesn’t report 6-9/6-9a/22-7b/22-7c, and when UE is configured with one PUCCH cell group, UE can support different numerologies within the PUCCH cell group.
· Case 2: If UE reports 22-6/6a, and UE doesn’t report 6-9/6-9a/22-7b/22-7c, and when UE is configured with two PUCCH cell groups, UE may not support different numerologies within the same PUCCH cell group. 
· Add a note in the FG 25-10: “If UE supporting this FG also supports at least one of FGs 6-9/6-9a/22-6/22-6a/22-7/22-7b/22-7c, PUCCH cell switching can be configured only for cell with numerology (if any) and carrier type (if any) as reported in the FG(s)”.
· Since carrier type is reported in FGs 6-9/6-9a/22-6/22-6a/22-7/22-7b/22-7c, the reported carrier type should also be addressed for PUCCH cell switching configuration. In other words, UE assumes that carrier/cell in carrier type(s) not reported as support for PUCCH transmission in the PUCCH group is not configured with PUCCH carrier switching.

· FG 25-10a: PUCCH cell switching based on dynamic indication for different length of overlapping PUCCH slots/sub-slots for a single PUCCH group only
· Regarding [or FGs 22-6 or 22-6a] in the note, “[or FGs 22-6 or 22-6a]” in the note should be replaced by “or FGs 22-6 or 22-6a when UE is not configured with two NR PUCCH groups”. 
· The main concern of 22-6/6a lies in the condition “where UE is not configured with two NR PUCCH groups” in FGs 22-6/6a. With analysis on the following two cases, FGs 22-6/6a needs to be kept but additional condition “when UE is not configured with two NR PUCCH groups” should be added for FGs 22-6/6a.
· Case 1: If UE reports 22-6/6a, and UE doesn’t report 6-9/6-9a/22-7b/22-7c, and when UE is configured with one PUCCH cell group, UE can support different numerologies within the PUCCH cell group.
· Case 2: If UE reports 22-6/6a, and UE doesn’t report 6-9/6-9a/22-7b/22-7c, and when UE is configured with two PUCCH cell groups, UE may not support different numerologies within the same PUCCH cell group. 
· Add a note in the FG 25-10a: “If UE supporting this FG also supports at least one of FGs 6-9/6-9a/22-6/22-6a/22-7/22-7b/22-7c, PUCCH cell switching can be configured only for cell with numerology (if any) and carrier type (if any) as reported in the FG(s)”.
· Since carrier type is reported in FGs 6-9/6-9a/22-6/22-6a/22-7/22-7b/22-7c, the reported carrier type should also be addressed for PUCCH cell switching configuration. In other words, UE assumes that carrier/cell in carrier type(s) not reported as support for PUCCH transmission in the PUCCH group is not configured with PUCCH carrier switching.

· FG 25-10b: PUCCH cell switching based on dynamic indication for same length of overlapping PUCCH slots/sub-slots for two PUCCH groups
· Add a note in the FG 25-10b: “If UE supporting this FG also supports at least one of FGs 6-9/6-9a/22-7/22-7b/22-7c, PUCCH cell switching can be configured only for cell with numerology (if any) and carrier type (if any) as reported in the FG(s)”.
· Since carrier type is reported in FGs 6-9/6-9a/22-7/22-7b/22-7c, the reported carrier type should also be addressed for PUCCH cell switching configuration. In other words, UE assumes that carrier/cell in carrier type(s) not reported as support for PUCCH transmission in the PUCCH group is not configured with PUCCH carrier switching.

· FG 25-10c: PUCCH cell switching based on dynamic indication for different length of overlapping PUCCH slots/sub-slots for two PUCCH groups
· Add a note in the FG 25-10b: “If UE supporting this FG also supports at least one of FGs 6-9/6-9a/22-7/22-7b/22-7c, PUCCH cell switching can be configured only for cell with numerology (if any) and carrier type (if any) as reported in the FG(s)”.
· Since carrier type is reported in FGs 6-9/6-9a/22-7/22-7b/22-7c, the reported carrier type should also be addressed for PUCCH cell switching configuration. In other words, UE assumes that carrier/cell in carrier type(s) not reported as support for PUCCH transmission in the PUCCH group is not configured with PUCCH carrier switching.

· FG 25-11: 4-bits subband CQI
· Type should be per UE without FDD/TDD/FR1/FR2 differentiation. It is not clear whether the feature and the corresponding testing are impacted by band differentiation.
· No prerequisite FG is needed. Regarding adding FG 2-32, we don’t think it is necessary as it is a mandatory feature.

· FG 25-12:  UE initiating a semi-static channel occupancy with configurations dependent on gNB semi-static channel access configurations
· Regarding additional components, we are fine to add following components to clarify which features are included in FG 25-12
· Component 2: Sensing to initiate a semi-static CO or transmit after a gap greater than 16us from any transmission burst within a UE-initiated CO.
· Component 3: Determination of COT initiator assumption based on rules for configured UL
· Component 4: Validating COT initiator assumption indicated in UL scheduling DCI

· FG 25-14: PHY prioritization of overlapping low-priority DG-PUSCH and high-priority CG-PUSCH
· The maximum number of the candidate value set for component 3 can be 16 because the maximum number of supported CCs for UL CA is 16 as defined in FG 6-6.

· FG 25-15: PHY prioritization of overlapping high-priority DG-PUSCH and low-priority CG-PUSCH
· The maximum number of the candidate value set for component 5 can be 16 because the maximum number of supported CCs for UL CA is 16 as defined in FG 6-6.

· FG 25-16: HARQ-ACK with different priorities multiplexing on a PUCCH/PUSCH
· Type should be per UE without FDD/TDD/FR1/FR2 differentiation. It is not clear whether the feature and the corresponding testing are impacted by band differentiation. However, we could accept ‘per FS’ if necessity to align with the prerequisite FGs is clarified.
· Prerequisite feature groups can be {FG 11-4, FG 11-4a} as these are the UE capability of supporting two HARQ-ACK codebook with different priorities. 
· FG 11-3 can be removed as it is not the capability of supporting two HARQ-ACK codebook with different priorities.
· FG 12-1 can be removed as it is not related to Rel-17 intra-UE multiplexing, while it is related to Rel-16 dropping/prioritization of different priorities.
· Regarding the component 2 with the square brackets, the component should be deleted. It is our understanding that multiplexing of HP SR and LP HARQ-ACK into a PUCCH is not supported.
· Regarding the square brackets in component 3, the brackets can be removed since it was agreed to support multiplexing of LP HARQ-ACK, HP HARQ-ACK, and HP SR into a PUCCH in RAN1#107bis-e.

· FG 25-18: Parallel PUCCH and PUSCH transmission across CCs in inter-band CA
· The component description should be updated as “Support simultaneous PUCCH/ and PUSCH transmissions of different priorities on different cells [at least] for inter-band CA”.
·  No prerequisite FG is needed.

· FG 25-19: RTT-based Propagation delay compensation based on CSI-RS for tracking and SRS
· Type should be per UE without FDD/TDD/FR1/FR2 differentiation. It is not clear whether the feature and the corresponding testing are impacted by band differentiation.
· FG 2-51 and FG 2-53 can be prerequisite feature groups

· FG 25-19a: RTT-based Propagation delay compensation based on DL PRS and SRS
· Type should be per UE without FDD/TDD/FR1/FR2 differentiation. It is not clear whether the feature and the corresponding testing are impacted by band differentiation.
· FG 2-53 can be prerequisite feature groups
· FG 25-19 can be deleted as they are independent.

· FG 25-20: Propagation delay compensation based on legacy TA procedure
· Type should be per UE without FDD/TDD/FR1/FR2 differentiation. It is not clear whether the feature and the corresponding testing are impacted by band differentiation.
· No prerequisite FG is needed.
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Appendix: Proposed updates for UE features list on NR_IIOT_URLLC_enh
	[bookmark: _Hlk111106186]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 (Sidelink WI only)”.
	Consequence if the feature is not supported by the UE
	Type
(the ‘type’ definition from UE features should be based on the granularity of 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

	[bookmark: _Hlk111106038] 25. NR_IIOT_URLLC_enh
	25-1
	SPS HARQ-ACK deferral in case of TDD collision
	1.	Idenfify HARQ-ACK bits of active SPS configurations for deferral in the initial PUCCH slot
2.	Determination of the target PUCCH slot for SPS HARQ-ACK deferral
3. Multiplexing and transmission of deferred SPS HARQ-ACK information in the target PUCCH slot
4. Handling of the collision for the same HARQ process due to deferred SPS HARQ-ACK

	[5-18]
	Yes
	N/A
	
	Per UE
	No
(TDD only)
	No
	N/A
	Reporting type of FG 25-1 is per UE with licensed/unlicensed and TN/NTN differentiation, detail signalling is up to RAN2
Note: the differentiation as mentioned above are not common differentiation types, and are not described in 38.306 Annex. RAN1 does not imply to formally introduce these as new differentiations. RAN2 can decide the signalling as long as the intention is reflected
	Optional with capability signaling

	 25. NR_IIOT_URLLC_enh
	25-2
	Repetitions for PUCCH format 0, and 2 over multiple slots with K = 2, 4, 8
	Repetitions for PUCCH format 0 and 2 over multiple slots with K = 2, 4, 8
	[4-23]
	Yes
	N/A
	
	Per band
	N/A
	N/A
	N/A
	
	Optional with capability signaling

	 25. NR_IIOT_URLLC_enh
	25-3
	Repetitions for PUCCH format 0, 1, 2, 3 and 4 over multiple PUCCH subslots with configured K = 2, 4, 8
	Repetitions for PUCCH format 0, 1, 2, 3 and 4 over multiple PUCCH subslots with RRC configured repetition factor K = 2, 4, 8
Note: The support of FG 25-3 doesn’t imply an increase of the maximum number of PUCCHs per slot that supported by the UE
	[4-23]
[11-3]
	Yes
	N/A
	
	[Per UE] Per FS
	[No] N/A
	[No] N/A
	[N/A]
	
	Optional with capability signaling

	 25. NR_IIOT_URLLC_enh
	25-3a
	Repetitions for PUCCH format 0, 1, 2, 3 and 4 over multiple PUCCH subslots using dynamic repetition indication 
	Repetitions for PUCCH format 0, 1, 2, 3 and 4 over multiple PUCCH subslots based on dynamic repetition indication. 
Note: Dynamic PUCCH repetition factor indication is only supported for HARQ-ACK
	[25-3
30-5]

	Yes
	N/A
	
	[Per UE] Per FS
	[No] N/A
	[No] N/A
	[N/A]
	
	Optional with capability signaling

	25. NR_IIOT_URLLC_enh
	25-3b
	Inter-subslot frequency hopping for PUCCH repetitions
	1. Support inter-subslot frequency hopping for PUCCH repetition operation of PUCCH Formats 0, 1, 2, 3 and 4 for 7OS slot-based PUCCH configurations.
2. Support inter-subslot frequency hopping for PUCCH repetition operation of PUCCH Format 0 and Format 2 for 2OS slot-based PUCCH configurations

	[TBD] 25-3 or 25-3a
	Yes
	N/A
	
	[Per UE] Per FS
	[No] N/A
	[No] N/A
	[N/A]
	
	Optional with capability signaling

	 25. NR_IIOT_URLLC_enh
	25-4
	One-shot HARQ ACK feedback triggered by DCI format 1_2 
	[1. Support feedback of type 3 HARQ-ACK codebook, triggered by a DCI 1_2 scheduling a PDSCH]
[2. Support feedback of type 3 HARQ-ACK codebook, triggered by a DCI 1_2 without scheduling a PDSCH using a reserved FDRA value]
	[10-16]
[11-1]

	Yes
	N/A
	
	Per band
	N/A
	N/A
	N/A
	
	Optional with capability signaling

	 25. NR_IIOT_URLLC_enh
	25-5
	PHY priority handling for one-shot HARQ ACK feedback 
	[Support transmission of type 3 HARQ-ACK codebook using the first or second PUCCH configuration based on PHY priority indication in the triggering DCI]
	[10-16]
[11-4]

	Yes
	N/A
	
	Per band
	N/A
	N/A
	N/A
	
	Optional with capability signaling

	 25. NR_IIOT_URLLC_enh
	25-6
	Enhanced type 3 HARQ-ACK codebook feedback
	1. Support feedback of enhanced type 3 HARQ-ACK codebook, triggered by a DCI 1_1 and DCI format 1_2 (for a UE supporting DCI format 1_2, 11-1)
2. Support configuration of up to 8 enhanced type 3 HARQ-ACK codebooks. 
3. Support feedback of a dynamically selected enhanced type 3 HARQ-ACK codebook based on triggering information in DCI 1_1 and DCI 1_2 (for a UE supporting DCI format 1_2, 11-1)
4. Support transmission of enhanced type 3 HARQ-ACK codebook using the first or second PUCCH configuration based on PHY priority indication in the triggering DCI (for a UE supporting two HARQ-ACK codebooks / PUCCH config in 11-4)
5. Supported maximum number of actual PUCCH transmissions for [type 3 or] enhanced type 3 HARQ-ACK codebook feedback within a slot
	10-16
11-1
11-4
	Yes
	N/A
	
	Per band
	N/A
	N/A
	N/A
	For component 2, the UE indicates its capability in the number of enhanced type 3 HARQ-ACK codebooks: {1, 2, 4, 8}
For component 3, the dynamic indication is only supported if the UE for component 2 supports more than one enhanced type 3 HARQ-ACK codebook to be configured

Candidate values for component 5 is: {1, 2, 3, 4, 5, 6, 7}. [The values higher than 1 can be applied to sub-slot based configuration only.]
	Optional with capability signaling

	 25. NR_IIOT_URLLC_enh
	25-7
	Triggered HARQ-ACK codebook re-transmission 
	1. Support HARQ-ACK re-transmission from an earlier PUCCH slot based on the triggering information in DCI format 1_1 and DCI format 1_2 (for a UE supporting DCI format 1_2, 11-1)
2. Support the related PHY priority handling in terms of HARQ-ACK codebook selection and the applicable PUCCH configuration (for a UE supporting two HARQ-ACK codebooks / PUCCH config in 11-4)
3. Supported minimum value M for the HARQ re-tx offset
4. Supported maximum value N for the HARQ re-tx offset
	FFS
	Yes
	N/A
	
	Per band
	N/A
	N/A
	N/A
	Candidate values for component 3 is: M = {-7, -5, …, 1}
Candidate values for component 4 is: N= {4, 6, …, 24}

Note: The minimum requirement for Component 3 and Component 4 of FG 25-7 is valid for HARQ CBs consisted of HARQ Processes with a single HARQ bit per HARQ Process ID
	Optional with capability signaling

	 25. NR_IIOT_URLLC_enh
	25-8
	Semi-static HARQ-ACK codebook for sub-slot PUCCH
	Semi-static (Type 1) HARQ-ACK codebook for sub-slot based PUCCH configuration
	4-11, 11-3
	Yes
	N/A
	
	[Per UE]
	[No]
	[No]
	[N/A]
	
	Optional with capability signaling

	 25. NR_IIOT_URLLC_enh
	25-9
	Semi-static PUCCH cell switching for a single PUCCH group only
	1. Semi-static PUCCH cell switching using configured time-domain domain pattern of applicable PUCCH cell / carrier for a single PUCCH group only. This component indicates one of the candidate values {only primary PUCCH group can support PUCCH cell switch, only secondary PUCCH group can support PUCCH cell switch, either primary or secondary PUCCH group can support PUCCH cell switch}
2. For the PUCCH group supporting semi-static PUCCH cell switch, for a BC, the UE reports one or multiple of supported configuration(s) of PUCCH group config, where each supported configuration includes the following information
· one or multiple carrier type pairs that can support PUCCH cell switch, where the carrier type are selected from {FR1 licensed TDD, FR2 licensed TDD}

	
	Yes
	N/A
	
	Per BC
	N/A
(TDD only)
	N/A
	N/A
	Note: this feature applies to cells in the same TAG only
If UE supporting this FG also supports both FGs 6-9 and 6-9a or both FGs 22-7b and 22-7c [or FGs 22-6 or 22-6a when UE is not configured with two NR PUCCH groups], the UE supports the cases of both same and different numerologies between switchable cells. Otherwise, the UE supports the case of same numerology between switchable cells
Note: If UE supporting this FG also supports at least one of FGs 6-9/6-9a/22-6/22-6a/22-7/22-7b/22-7c, PUCCH cell switching can be configured only for cell with numerology (if any) and carrier type (if any) as reported in the FG(s)
	Optional with capability signaling

	 25. NR_IIOT_URLLC_enh
	25-9a
	Semi-static PUCCH cell switching for two PUCCH groups
	Semi-static PUCCH cell switching using configured time-domain domain pattern of applicable PUCCH cell / carrier
For the BC, the UE reports one or multiple of supported configuration(s) of {primary PUCCH group config, secondary PUCCH group config} where for each supported configuration,
· The “primary PUCCH group config” includes following information:
· one or multiple carrier type pairs that can support PUCCH cell switch, where the carrier type are selected from {FR1 licensed TDD, FR2 licensed TDD}
· The “secondary PUCCH group config” includes following information:
· one or multiple carrier type pairs that can support PUCCH cell switch, where the carrier type are selected from {FR1 licensed TDD, FR2 licensed TDD}
	
	Yes
	N/A
	
	Per BC
	N/A
(TDD only)
	N/A
	N/A
	Note: this feature applies to cells in the same TAG only
If UE supporting this FG also supports both FGs 6-9 and 6-9a or both FGs 22-7b and 22-7c, the UE supports the cases of both same and different numerologies between switchable cells. Otherwise, the UE supports the case of same numerology between switchable cells
Note: If UE supporting this FG also supports at least one of FGs 6-9/6-9a/22-7/22-7b/22-7c, PUCCH cell switching can be configured only for cell with numerology (if any) and carrier type (if any) as reported in the FG(s)
	Optional with capability signaling

	 25. NR_IIOT_URLLC_enh
	25-10
	PUCCH cell switching based on dynamic indication for same length of overlapping PUCCH slots/sub-slots for a single PUCCH group only
	1. PUCCH cell switching based on dynamic indication in the DCI scheduling the PUCCH for same length (in physical time) of overlapping PUCCH slots/sub-slots for a single PUCCH group only. This component indicates one of the candidate values {only primary PUCCH group can support PUCCH cell switch, only secondary PUCCH group can support PUCCH cell switch, either primary or secondary PUCCH group can support PUCCH cell switch}
2. For the PUCCH group supporting PUCCH cell switching based on dynamic indication in the DCI scheduling the PUCCH for same length (in physical time) of overlapping PUCCH slots/sub-slots, for a BC, the UE reports one or multiple of supported configuration(s) of PUCCH group config, where each supported configuration includes the following information
· one or multiple carrier type pairs that can support PUCCH cell switch, where the carrier type are selected from {FR1 licensed TDD, FR2 licensed TDD}

	
	Yes
	N/A
	
	Per BC
	N/A (TDD only)
	N/A
	N/A
	Note: this feature applies to cells in the same TAG only
If UE supporting this FG also supports both FGs 6-9 and 6-9a or both FGs 22-7b and 22-7c [or FGs 22-6 or 22-6a when UE is not configured with two NR PUCCH groups], the UE supports the cases of both same and different numerologies between switchable cells. Otherwise, the UE supports the case of same numerology between switchable cells
Note: If UE supporting this FG also supports at least one of FGs 6-9/6-9a/22-6/22-6a/22-7/22-7b/22-7c, PUCCH cell switching can be configured only for cell with numerology (if any) and carrier type (if any) as reported in the FG(s)
	Optional with capability signaling

	 25. NR_IIOT_URLLC_enh
	25-10a
	PUCCH cell switching based on dynamic indication for different length of overlapping PUCCH slots/sub-slots for a single PUCCH group only
	1. PUCCH cell switching based on dynamic indication in the DCI scheduling the PUCCH for different length (in physical time) of overlapping PUCCH slots/sub-slots for a single PUCCH group only. This component indicates one of the candidate values {only primary PUCCH group can support PUCCH cell switch, only secondary PUCCH group can support PUCCH cell switch, either primary or secondary PUCCH group can support PUCCH cell switch}
2. For the PUCCH group supporting PUCCH cell switching based on dynamic indication in the DCI scheduling the PUCCH for different length (in physical time) of overlapping PUCCH slots/sub-slots, for a BC, the UE reports one or multiple of supported configuration(s) of PUCCH group config, where each supported configuration includes the following information
· one or multiple carrier type pairs that can support PUCCH cell switch, where the carrier type are selected from {FR1 licensed TDD, FR2 licensed TDD}
	
	Yes
	N/A
	
	Per BC
	N/A
(TDD only)
	N/A
	N/A
	Note: this feature applies to cells in the same TAG only
If UE supporting this FG also supports both FGs 6-9 and 6-9a or both FGs 22-7b and 22-7c [or FGs 22-6 or 22-6a when UE is not configured with two NR PUCCH groups], the UE supports the cases of both same and different numerologies between switchable cells. Otherwise, the UE supports the case of same numerology between switchable cells
Note: If UE supporting this FG also supports at least one of FGs 6-9/6-9a/22-6/22-6a/22-7/22-7b/22-7c, PUCCH cell switching can be configured only for cell with numerology (if any) and carrier type (if any) as reported in the FG(s)
	Optional with capability signaling

	 25. NR_IIOT_URLLC_enh
	25-10b
	PUCCH cell switching based on dynamic indication for same length of overlapping PUCCH slots/sub-slots for two PUCCH groups
	PUCCH cell switching based on dynamic indication in the DCI scheduling the PUCCH for same length (in physical time) of overlapping PUCCH slots/sub-slots for two PUCCH groups
For the BC, the UE reports one or multiple of supported configuration(s) of {primary PUCCH group config, secondary PUCCH group config} where for each supported configuration,
· The “primary PUCCH group config” includes following information:
· one or multiple carrier type pairs that can support PUCCH cell switch, where the carrier type are selected from {FR1 licensed TDD, FR2 licensed TDD}
· The “secondary PUCCH group config” includes following information:
· one or multiple carrier type pairs that can support PUCCH cell switch, where the carrier type are selected from {FR1 licensed TDD, FR2 licensed TDD}
	
	Yes
	N/A
	
	Per BC
	N/A
(TDD only)
	N/A
	N/A
	Note: this feature applies to cells in the same TAG only
If UE supporting this FG also supports both FGs 6-9 and 6-9a or both FGs 22-7b and 22-7c, the UE supports the cases of both same and different numerologies between switchable cells. Otherwise, the UE supports the case of same numerology between switchable cells
Note: If UE supporting this FG also supports at least one of FGs 6-9/6-9a/22-7/22-7b/22-7c, PUCCH cell switching can be configured only for cell with numerology (if any) and carrier type (if any) as reported in the FG(s)
	Optional with capability signaling

	 25. NR_IIOT_URLLC_enh
	25-10c
	PUCCH cell switching based on dynamic indication for different length of overlapping PUCCH slots/sub-slots for two PUCCH groups
	PUCCH cell switching based on dynamic indication in the DCI scheduling the PUCCH for different length (in physical time) of overlapping PUCCH slots/sub-slots for two PUCCH groups
For the BC, the UE reports one or multiple of supported configuration(s) of {primary PUCCH group config, secondary PUCCH group config} where for each supported configuration,
· The “primary PUCCH group config” includes following information:
· one or multiple carrier type pairs that can support PUCCH cell switch, where the carrier type are selected from {FR1 licensed TDD, FR2 licensed TDD}
· The “secondary PUCCH group config” includes following information:
· one or multiple carrier type pairs that can support PUCCH cell switch, where the carrier type are selected from {FR1 licensed TDD, FR2 licensed TDD}
	
	Yes
	N/A
	
	Per BC
	N/A
(TDD only)
	N/A
	N/A
	Note: this feature applies to cells in the same TAG only
If UE supporting this FG also supports both FGs 6-9 and 6-9a or both FGs 22-7b and 22-7c, the UE supports the cases of both same and different numerologies between switchable cells. Otherwise, the UE supports the case of same numerology between switchable cells
Note: If UE supporting this FG also supports at least one of FGs 6-9/6-9a/22-7/22-7b/22-7c, PUCCH cell switching can be configured only for cell with numerology (if any) and carrier type (if any) as reported in the FG(s)
	Optional with capability signaling

	25. NR_IIOT_URLLC_enh
	25-11
	4-bits subband CQI
	Subband CQI reporting with 4 bits per subband
	FFS
	Yes
	N/A
	
	[Per UE]
	[No]
	[No]
	[N/A]
	
	Optional with capability signaling

	25. NR_IIOT_URLLC_enh

	25-12
	UE initiating a semi-static channel occupancy with configurations dependent on gNB semi-static channel access configurations
	[1. Support initiating a semi-static channel access occupancy by the UE where the corresponding period is the same as, integer multiple of, or inter-factor of the period configured for a semi-static channel occupancy that can be initiated by gNB. ]
2. Sensing to initiate a semi-static CO or transmit after a gap greater than 16us from any transmission burst within a UE-initiated CO.
3. Determination of COT initiator assumption based on rules for configured UL
4. Validating COT initiator assumption indicated in UL scheduling DCI
	10-1a
	Yes
	N/A
	
	Per band
	N/A
	N/A
	N/A
	The signaling is per band but is only expected for a band where shared spectrum channel access must be used
	Optional with capability signaling



	25. NR_IIOT_URLLC_enh
	25-13
	UE initiating a semi-static channel occupancy with independent configurations from gNB semi-static channel access configurations 

	Support initiating a semi-static channel access occupancy by the UE where the corresponding period is independently configured from the period configured for a semi-static channel occupancy that can be initiated by gNB.
	10-1a, 25-12
	Yes
	N/A
	
	Per band
	N/A
	N/A
	N/A
	The signaling is per band but is only expected for a band where shared spectrum channel access must be used
	Optional with capability signaling


	25. NR_IIOT_URLLC_enh
	25-14
	PHY prioritization of overlapping low-priority DG-PUSCH and high-priority CG-PUSCH
	1. Support PHY prioritization for the case where low-priority DG-PUSCH collides with high-priority CG-PUSCH
2. Configuration of PHY priority level for CG PUSCH, and dynamic indication of priority level for dynamic PUSCH with a single DCI format
3. Maximum number of supported carriers on the band across a set of contiguous carriers for the reported FS of that band
	
	Yes
	N/A

	
	Per FS

Per FS is selected because implementation may need extra hardware resource and/or memory. Per FS is selected also because in case UE reports support this FG in UL inter-band CA e.g., FR1+FR2
	N/A

	N/A

	N/A
	Candidate value set for component 3: {1, 2, …, FFS16}
	Optional with capability signaling


	25. NR_IIOT_URLLC_enh
	25-15
	PHY prioritization of overlapping high-priority DG-PUSCH and low-priority CG-PUSCH
	1. Support PHY prioritization of overlapping high-priority dynamic grant PUSCH and low-priority configured grant PUSCH on a BWP of a serving cell
2. Configuration of PHY priority level for CG PUSCH, and dynamic indication of priority level for dynamic PUSCH with a single DCI format
3. Additional number of symbols (d1) needed beyond the PUSCH preparation time for cancelling a low priority UL transmission.
4. Additional number of symbols (d3) needed on top of Rel-16 cancellation time (which results N2+d1+d3 in total cancellation time).
5. Maximum number of supported carriers on the band across a set of contiguous carriers for the reported FS of that band
	
	Yes
	N/A

	
	Per FS

Per FS is selected because implementation may need extra hardware resource and/or memory. Per FS is selected also because in case UE reports support this FG in UL inter-band CA e.g., FR1+FR2
	N/A

	N/A

	N/A
	Candidate value set for component 3: {0, 1, 2}

Candidate value set for component 4: d3 = {0, 1, …, } symbol(s) upon UE capability report, where  for SCS=15/30/60/120kHz, respectively.
Candidate value set for component 5: {1, 2, …, FFS16}
	Optional with capability signaling


	 25. NR_IIOT_URLLC_enh
	25-16
	HARQ-ACK with different priorities multiplexing on a PUCCH/PUSCH
	1. Support multiplexing a high-priority HARQ-ACK and a low-priority HARQ-ACK into a PUCCH. Support separate coding for the two HARQ-ACKs.
2. [Support multiplexing a low-priority HARQ-ACK and a high-priority SR into a PUCCH for some HARQ-ACK/SR PF combinations (FFS applicable combinations).]
32. [Support multiplexing a low-priority HARQ-ACK, a high-priority HARQ-ACK and a high-priority SR into a PUCCH.]
43. Support multiplexing a low-priority HARQ-ACK in a high-priority PUSCH (conveying UL-SCH only). Support separate beta_offset values for this priority combination.
54. Support multiplexing a high-priority HARQ-ACK in a low-priority PUSCH (conveying UL-SCH only). Support separate beta_offset values for this priority combination.
65. Support multiplexing a low-priority HARQ-ACK, a high-priority PUSCH conveying UL-SCH, a high-priority HARQ-ACK and/or CSI.
76. Support multiplexing a high-priority HARQ-ACK, a low-priority PUSCH conveying UL-SCH, a low-priority HARQ-ACK and/or CSI.

	[11-3, 12-1]
11-4 or 11-4a
	Yes
	N/A
	
	[Per UE]
	[No]
	[No]
	[N/A]
	
	Optional with capability signaling

	25. NR_IIOT_URLLC_enh
	25-18
	Parallel PUCCH and PUSCH transmission across CCs in inter-band CA
	Support simultaneous PUCCH/ and PUSCH transmissions of different priorities on different cells [at least] for inter-band CA.
	FFS
	Yes
	N/A
	
	Per BC
	N/A
	N/A
	N/A
	
	Optional with capability signaling

	25. NR_IIOT_URLLC_enh
	25-19
	RTT-based Propagation delay compensation based on CSI-RS for tracking and SRS
	Support RTT-based Propagation delay compensation for time synchronization of the Uu interface based on CSI-RS for tracking and SRS

	[2-51, 2-53]
	Yes
	N/A
	
	[FS] Per UE
	[N/A] No
	[N/A] No
	[N/A]
	
	Optional with capability signaling

	25. NR_IIOT_URLLC_enh
	25-19a
	RTT-based Propagation delay compensation based on DL PRS and SRS 
	1. Support RTT-based Propagation delay compensation for time synchronization of the Uu interface based on DL PRS and SRS
2. Max number of DL PRS Resources in DL PRS Resource Set for PDC
Values = {1, 2, 4, 8, 16, 32, 64}
Note: 16, 32, 64 are only applicable to FR2 bands
3. Max number of DL PRS resources that UE can process in a slot.
 a) FR1 bands: {1, 2, 4, 6, 8, 12, 16, 24, 32, 48, 64} for each SCS: 15kHz, 30kHz, 60kHz
 b) FR2 bands: {1, 2, 4, 6, 8, 12, 16, 24, 32, 48, 64} for each SCS: 60kHz, 120kHz
	[25-19,  2-53]
	Yes
	N/A
	
	[FS] Per UE
	[N/A] No
	[N/A] No
	[N/A]
	
	Optional with capability signaling

	25. NR_IIOT_URLLC_enh
	25-20
	Propagation delay compensation based on legacy TA procedure  
	Support propagation delay compensation based on legacy TA procedure  
	FFS
	Yes
	N/A
	
	[Per UE]
	[no]
	[no]
	[N/A]
	
	Optional with capability signaling



