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Introductions
In RAN1#107bis e-meeting, UE features for IIoT and URLLC are discussed and some agreements are achieved [1]. In this contribution, we share our view on the remaining issues of UE features for IIoT and URLLC.
URLLC/IIOT UE features
FG 25-1
· Prerequisite FG
In Rel-15, downlinkSPS is configured per UE corresponding to FG 5-18 since only one SPS configuration is supported per cell group. In Rel-16, sps-r16 is defined per band i.e., FG12-2 indicates whether the UE supports up to 8 configured SPS configurations in a BWP of a serving cell and up to 32 configured SPS configurations in a cell group. The complexity for FG 25-1 applied for single SPS configuration, may not be the same for multiple SPS configurations, so we think prerequisite feature groups should include both FG 5-18 or FG12-2, but not be “5-18 and 12-2”.
· Type 
The prerequisite feature groups of FG 25-1 are FG 5-18 or FG 12-2. Considering type of FG 12-2 is per Band, the type of FG 25-1 should be at least per band.
[bookmark: _Hlk83661226][bookmark: _Hlk83741130][bookmark: _Hlk86761252]Proposal 1: For FG25-1, prerequisite feature groups should include FG 5-18 or FG12-2. Type of FG 25-1 should be at least per band.
	 25. NR_IIOT_URLLC_enh
	25-1
	SPS HARQ-ACK deferral in case of TDD collision
	1.	Identify 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

	5-185-18 or 12-2
	Yes
	N/A
	 
	Per UEBand
	No
(TDD only)
	No
	N/A
	 
	Optional with capability signaling



FG 25-3 & 25-3a
For FG 25-3a, the pre-requisite 30-5, i.e., dynamic slot-based repetition, corresponds coverage enhancement feature, while FG 25-3a targets meeting URLLC requirements. There is no strong correlation between these two features. A URLLC UE may only implement sub-slot based repetitions without supporting slot-based repetitions. Therefore, the pre-requisite 30-5 is not needed and should be removed from FG 25-3a. 
Since prerequisite feature groups of FG 25-3 include both FG 11-3 and FG 4-23 and the type of FG 11-3 is Per FeatureSetUplink, to align with the granularity of the prerequisite, we think the type of FG 25-3 should be per FS.
Similarly, since prerequisite feature groups of FG 25-3a include FG 25-3 and the type of FG 25-3 should be Per FS as discussed above, the type of FG 25-3a should also be per FS.
[bookmark: _Hlk83741162][bookmark: _Hlk86761272][bookmark: _Hlk83661246][bookmark: OLE_LINK13][bookmark: OLE_LINK14]Proposal 2: The pre-requisite 30-5 should be removed from FG 25-3a. For FG 25-3 and 25-3a, the type should be Per FS.
	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 UEFS
	No
	No
	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 UEFS
	No
	No
	N/A
	 
	Optional with capability signaling



FG 25-4 & FG 25-5 & FG25-6
[bookmark: OLE_LINK41]FG 10-16 is the prerequisite feature groups of FG 25-4/5/6, which type is Per band. To align with the granularity of the prerequisite, the type of FGs 25-4 to 25-6 should be Per band.
FG 25-6 Enhanced type 3 HARQ-ACK codebook feedback, it was agreed to support PHY priority handling for the Rel-16 Type 3 HARQ-ACK CB and Rel-17 enhanced Type 3 HARQ-ACK CB of smaller size and the indicated PHY priority in the triggering DCI defines the PHY priority of the PUCCH carrying the Rel-16 or Rel-17 Type 3 HARQ-ACK CB and the A/N of HARQ processes is mapped to the Rel-16 or Rel-17 Type 3 HARQ-ACK CB irrespective of the PHY priority of the ‘A/N’ of the HARQ processes. In Rel-16, two slot-based HARQ-ACK codebooks within a slot can be supported if the UE indicates the support of twoHARQ-ACK-Codebook-type1-r16 and the support of other UE capabilities such as twoPUCCH-F0-2-ConsecSymbols, onePUCCH-LongAndShortFormat and/or twoPUCCH-AnyOthersInSlot, see following. 
	twoHARQ-ACK-Codebook-type1-r16
Indicates whether the UE supports two HARQ-ACK codebooks with up to one subslot based HARQ-ACK codebook (i.e. slot-based + slot-based, or slot-based + subslot based) simultaneously constructed for supporting HARQ-ACK codebooks with different priorities at a UE. The capability signalling comprises the following parameters:
-	sub-SlotConfig-NCP-r16 indicates the maximum number of actual PUCCH transmissions for HARQ-ACK within a slot for NCP with 2-symbol*7 sub-slot configuration;
-	sub-SlotConfig-ECP-r16 indicates the maximum number of actual PUCCH transmissions for HARQ-ACK within a slot for ECP with 2-symbol*6 sub-slot configuration;
For the 7-symbol*2 sub-slot configuration of NCP or the 6-symbol*2 sub-slot configuration of ECP, the value of the maximum number of actual PUCCH transmissions for HARQ-ACK within a slot is {2}.

NOTE 1:	If the UE indicates support of this feature and is simultaneously configured with two slot-based HARQ-ACK codebooks:
-	whether the UE supports two PUCCH of format 0 or 2 in consecutive symbols in the same slot for each HARQ-ACK codebook is subject to the capability reported by twoPUCCH-F0-2-ConsecSymbols.
-	whether the UE supports one PUCCH format 0 or 2 and one PUCCH format 1, 3 or 4 in the same slot for each HARQ-ACK codebook is subject to the capability reported by onePUCCH-LongAndShortFormat.
-	whether the UE supports two PUCCH transmissions in the same slot for each HARQ-ACK codebook not covered by twoPUCCH-F0-2-ConsecSymbols and onePUCCH-LongAndShortFormat is subject to the capability reported by twoPUCCH-AnyOthersInSlot.
NOTE 2:	If a UE reports both multiPUCCH-r16 and twoHARQ-ACK-Codebook-type1-r16, 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 twoHARQ-ACK-Codebook-type1-r16 but does not report multiPUCCH-r16, it can only support two slot-based HARQ-ACK codebooks.



Therefore, for a UE not supporting twoHARQ-ACK-Codebook-type1-r16 or supporting twoHARQ-ACK-Codebook-type1-r16, but not supporting twoPUCCH-F0-2-ConsecSymbols, onePUCCH-LongAndShortFormat or twoPUCCH-AnyOthersInSlot, it is reasonable to support up to 1 actual PUCCH transmission for Type 3 or enhanced Type 3 codebook feedback within a slot. For a UE supporting twoHARQ-ACK-Codebook-type1-r16 and twoPUCCH-F0-2-ConsecSymbols, onePUCCH-LongAndShortFormat and/or twoPUCCH-AnyOthersInSlot, the maximum actual PUCCH transmission with a slot is two for Type 3 or enhanced Type 3 codebook with slot-based configuration. Therefore, the note can be updated as ‘The values higher than 1 can be applied to sub-slot based configuration. The value 1 or 2 can be applied to slot based configuration’.
[bookmark: _Hlk86761297]Proposal 3: The type of FGs 25-4 to 25-6 should be Per band. The yellow highlight parts in note column can be updated as follows.
	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 UEBand
	No
	No
	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 UEBand
	No
	No
	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
	Yes
	N/A
	 
	Per UEBand
	No
	No
	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. The values higher than 1 can be applied to sub-slot based configuration. The value 1 or 2 can be applied to slot based configuration
	Optional with capability signaling



FG 25-7
FG 25-7 is related to FG 11-1 and 11-4, FGs 11-1 and 11-4 can be added as prerequisite feature groups. Given the type of prerequisite group FG 11-4 is Per FeatureSetUplink, to align with the granularity of the prerequisite, the type of FG 25-7 should be per FS.
[bookmark: _Hlk86761308]Proposal 4: For FG 25-7 ‘sub-slot’ should be added in components column. FGs 11-1 and 11-4 can be added as prerequisite feature groups. The type of FG 25-7 is per FS.
	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)

	11-1,11-4
	Yes
	N/A
	 
	Per UEFS
	No
	No
	N/A
	 
	Optional with capability signaling



FG 25-9 & FG 25-10
· Whether to separate the capability for different numerologies
PUCCH cell switching with same or different numerologies requires different UE capabilities. PUCCH cell switching with same numerology should be the baseline and PUCCH cell switching with different numerologies should be deemed as a more advanced UE feature. Supporting separate UE capability provide flexible UE implementation. As discussed in the latest meeting, if the complexity for PUCCH carrier switching between different SCSs is similar as cross-CC scheduling with different SCSs, a UE supporting FG 6-9 and 6-9a should be able to support PUCCH cell switching with different numerology. Thus, if FGs 25-9 and 25-10 are not split into multiple FGs, a note can be added in FG 25-9/10 that if UE supporting FG 25-9 and 25-10 also supports both FGs 6-9 and 6-9a, the UE supports the case of different numerologies between switchable carriers.  
· Applicable cases
For FG 25-9, semi-static PUCCH carrier switching is applicable to all UCI types including HARQ-ACK, SR and CSI. This should be captured in the corresponding components column.
For FG 25-10, according to the agreement, in addition to HARQ-ACK of PDSCH dynamically scheduled by a DCI indicating a PUCCH carrier, the dynamic target carrier indication also applies to:
· HARQ-ACK corresponding to the first SPS PDSCH activated by Activation DCI based on the indication in the activation DCI
· HARQ-ACK corresponding to the SPS Release DCI based on the indication in the release DCI
· HARQ-ACK corresponding to SCell dormancy indication without scheduling PDSCH
· triggered PUCCH for Rel-16 Type 3 CB, Rel-17 enh. Type 3 CB of smaller size for HARQ-ACK retransmission based on the indication in the triggering DCI
For FG 25-10, these applicable cases should be explicitly described in the components.
· Type 
PUCCH cell switching is only used for TDD scenario, the type should be per Feature Set per Band combination.
[bookmark: _Hlk86761320]Proposal 5: For FG 25-9 and 25-10, add a note in FG 25-9/10 that if UE supporting FG 25-9/10 also supports both FGs 6-9 and 6-9a, the UE support the case of different numerologies between switchable carriers. The type should be Per FSBC.
	25-9
	Semi-static PUCCH cell  switching
	1. Semi-static PUCCH cell switching using configured time-domain domain pattern of applicable PUCCH cell / carrier
FFS whether to separate the capability for different numerologies
2.semi-static PUCCH carrier switching is applicable to all UCI types including HARQ-ACK, SR and CSI
	
	Yes
	N/A
	
	Per UEFSBC
	No
(TDD only)
	No
	N/A
	Note: this feature applies to cells in the same TAG only
Note: if UE supporting FG 25-9/10 also supports both FGs 6-9 and 6-9a, the UE support the case of different numerologies between switchable carriers
	Optional with capability signaling

	25-10
	PUCCH cell switching based on dynamic indication
	PUCCH cell switching based on dynamic indication in the DCI scheduling the PUCCH, which is applicable to 
a) HARQ-ACK of PDSCH dynamically scheduled by a DCI indicating a PUCCH carrier
b) HARQ-ACK corresponding to the first SPS PDSCH activated by Activation DCI based on the indication in the activation DCI
c) HARQ-ACK corresponding to the SPS Release DCI based on the indication in the release DCI
d) HARQ-ACK corresponding to SCell dormancy indication without scheduling PDSCH
e) triggered PUCCH for Rel-16 Type 3 CB, Rel-17 enh. Type 3 CB of smaller size for HARQ-ACK retransmission based on the indication in the triggering DCI
FFS whether to separate the capability for different numerologies

	
	Yes
	N/A
	
	Per UEFSBC
	No
(TDD only)
	No
	N/A
	Note: this feature applies to cells in the same TAG only
Note: if UE supporting FG 25-9/10 also supports both FGs 6-9 and 6-9a, the UE support the case of different numerologies between switchable carriers
	Optional with capability signaling



FG 25-12
For FG 25-12, the following descriptions should also be captured in components column to ensure that a UE can operate as an initiating device in the semi-static channel access mode.
· 9us sensing to initiate a semi-static CO or transmit after [a gap greater than 16us from] any transmission burst within a UE-initiated CO.
· Determination of COT initiator assumption based on rules for configured UL
· Validating COT initiator assumption indicated in UL scheduling DCI
Proposal 6: For FG 25-12, capture the following descriptions in components column.
	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. 9us 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



FG 25-16 
For FG 25-16, the prerequisite feature groups are FG 11-3 which is per FeatureSetUplink. Therefore, the type of FG 25-16 should be Per FS.
One remaining issue is about whether to separate capability for different UCI type. As discussed before, separate capabilities for different UCI types will increase scheduling complexity and thus it would be hard to implement/operate the PUCCH/PUSCH multiplexing of different priorities at gNB side. There is no additional UE implementation complexity is observed for different UCI type since in Rel-17, the cases for supporting multiplexing with different prioritizes is only limited to HARQ-ACK and SR. Therefore, “FFS whether to separate capability for different UCI type” can be removed from component column.
[bookmark: _Hlk86761342]Proposal 7: The type of FG 25-16 should be Per FS. “FFS whether to separate capability for different UCI type” is removed from component column. 
	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).]
3. [Support multiplexing a low-priority HARQ-ACK, a high-priority HARQ-ACK and a high-priority SR into a PUCCH.]
4. 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.
5. 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.
6. Support multiplexing a low-priority HARQ-ACK, a high-priority PUSCH conveying UL-SCH, a high-priority HARQ-ACK and/or CSI.
7. Support multiplexing a high-priority HARQ-ACK, a low-priority PUSCH conveying UL-SCH, a low-priority HARQ-ACK and/or CSI.
FFS whether to separate capability for different UCI type

	11-3, 12-1

	Yes
	N/A
	
	Per UEFS
	No
	No
	N/A
	
	Optional with capability signaling



FG 25-18
According to the agreement, no consensus is achieved to support simultaneous PUCCH/PUSCH transmissions on different cells for intra-band CA in Rel-17, [at least] in components column can be deleted. On the other hand, to be more clear, the component description for FG 25-18 can be updated as ‘Support simultaneous PUCCH and PUSCH transmissions of different priorities on different cells for inter-band CA’.
For FG 25-18, the capability for UE would dependent on the CA band combination, the type should be per BC. 
Proposal 8: For FG 25-18, The component description can be updated as the following.
	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.

	
	Yes
	N/A
	
	Per UEBC
	No
	No
	N/A



Conclusion 
In the contribution, we have some investigations on UE feature for URLLC/IIOT, and propose that,

Proposal 1: For FG25-1, prerequisite feature groups should include FG 5-18 or FG12-2. Type of FG 25-1 should be at least per band.
	 25. NR_IIOT_URLLC_enh
	25-1
	SPS HARQ-ACK deferral in case of TDD collision
	1.	Identify 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

	5-185-18 or 12-2
	Yes
	N/A
	 
	Per UEBand
	No
(TDD only)
	No
	N/A
	 
	Optional with capability signaling


[bookmark: _GoBack]
Proposal 2: The pre-requisite 30-5 should be removed from FG 25-3a. For FG 25-3 and 25-3a, the type should be Per FS.
	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 UEFS
	No
	No
	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 UEFS
	No
	No
	N/A
	 
	Optional with capability signaling



Proposal 3: The type of FGs 25-4 to 25-6 should be Per band. The yellow highlight parts in note column can be updated as follows.
	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 UEBand
	No
	No
	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 UEBand
	No
	No
	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
	Yes
	N/A
	 
	Per UEBand
	No
	No
	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. The values higher than 1 can be applied to sub-slot based configuration. The value 1 or 2 can be applied to slot based configuration
	Optional with capability signaling



Proposal 4: For FG 25-7 ‘sub-slot’ should be added in components column. FGs 11-1 and 11-4 can be added as prerequisite feature groups. The type of FG 25-7 is per FS.
	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)

	11-1,11-4
	Yes
	N/A
	 
	Per UEFS
	No
	No
	N/A
	 
	Optional with capability signaling



Proposal 5: For FG 25-9 and 25-10, add a note in FG 25-9/10 that if UE supporting FG 25-9/10 also supports both FGs 6-9 and 6-9a, the UE support the case of different numerologies between switchable carriers. The type should be Per FSBC.
	25-9
	Semi-static PUCCH cell  switching
	1. Semi-static PUCCH cell switching using configured time-domain domain pattern of applicable PUCCH cell / carrier
FFS whether to separate the capability for different numerologies
2.semi-static PUCCH carrier switching is applicable to all UCI types including HARQ-ACK, SR and CSI
	
	Yes
	N/A
	
	Per UEFSBC
	No
(TDD only)
	No
	N/A
	Note: this feature applies to cells in the same TAG only
Note: if UE supporting FG 25-9/10 also supports both FGs 6-9 and 6-9a, the UE support the case of different numerologies between switchable carriers
	Optional with capability signaling

	25-10
	PUCCH cell switching based on dynamic indication
	PUCCH cell switching based on dynamic indication in the DCI scheduling the PUCCH, which is applicable to 
f) HARQ-ACK of PDSCH dynamically scheduled by a DCI indicating a PUCCH carrier
g) HARQ-ACK corresponding to the first SPS PDSCH activated by Activation DCI based on the indication in the activation DCI
h) HARQ-ACK corresponding to the SPS Release DCI based on the indication in the release DCI
i) HARQ-ACK corresponding to SCell dormancy indication without scheduling PDSCH
j) triggered PUCCH for Rel-16 Type 3 CB, Rel-17 enh. Type 3 CB of smaller size for HARQ-ACK retransmission based on the indication in the triggering DCI
FFS whether to separate the capability for different numerologies

	
	Yes
	N/A
	
	Per UEFSBC
	No
(TDD only)
	No
	N/A
	Note: this feature applies to cells in the same TAG only
Note: if UE supporting FG 25-9/10 also supports both FGs 6-9 and 6-9a, the UE support the case of different numerologies between switchable carriers
	Optional with capability signaling



Proposal 6: For FG 25-12, capture the following descriptions in components column.
	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. 9us 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



Proposal 7: The type of FG 25-16 should be Per FS. “FFS whether to separate capability for different UCI type” is removed from component column. 
	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).]
3. [Support multiplexing a low-priority HARQ-ACK, a high-priority HARQ-ACK and a high-priority SR into a PUCCH.]
4. 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.
5. 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.
6. Support multiplexing a low-priority HARQ-ACK, a high-priority PUSCH conveying UL-SCH, a high-priority HARQ-ACK and/or CSI.
7. Support multiplexing a high-priority HARQ-ACK, a low-priority PUSCH conveying UL-SCH, a low-priority HARQ-ACK and/or CSI.
FFS whether to separate capability for different UCI type

	11-3, 12-1

	Yes
	N/A
	
	Per UEFS
	No
	No
	N/A
	
	Optional with capability signaling



Proposal 8: For FG 25-18, The component description can be updated as the following.
	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.

	
	Yes
	N/A
	
	Per UEBC
	No
	No
	N/A
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