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[bookmark: OLE_LINK1]After the previous RAN1 meetings, the RAN1 UE features list for Rel-17 [1] was made. In this paper, our views for remaining issues of Rel-17 UE features for enhanced IIoT/URLLC are given.
Discussions on Rel-17 UE features for enhanced IIoT/URLLC
[bookmark: _Toc83034622][bookmark: _Toc79484731]UE feedback enhancements for HARQ-ACK
· FG 25-1
	 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]
	
	Optional with capability signaling



Comments:
1) There is a typo “Idenfify” in the column of components. 
2) We are fine with only listing FG 5-18 as the prerequisite. In our understanding, even only 5-18 is listed here, it doesn’t mean that SPS HARQ-ACK deferral cannot work in case of multiple SPS configurations given by FG 12-2. As long as both 25-1 and 12-2 are reported, then they can work together. However, if people really want to reflect 12-2 in the prerequisite, then we are fine with FG 5-18 or 12-2 as well. 

· FG 25-2/25-3/25-3a
	 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 UE]
	[No]
	[No]
	[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]
	[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 UE]
	[No]
	[No]
	[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]
	Yes
	N/A
	
	[Per UE]
	[No]
	[No]
	[N/A]
	
	Optional with capability signaling



Comments:
1) For reporting type, we suggest per UE for 25-2 while per FS for 25-3/3a, to align with the granularity of the prerequisites. For FG 25-3b, since FG 25-3 or FG 25-3a would be the pre-requisite, then it can be reported as per FS also similar as FG 25-3/3a. If the reporting granularity for a certain FG is allowed to be coarser than the prerequisite FG, then some notes are needed to further clarify the understandings, e.g. if FG 25-3 is reported in the granularity of per UE, then it should be clarified that the corresponding prerequisite FG11-3 still only needs to be supported on at least one band in at least one band combination reported in BandCombinationList, i.e. it doesn't mean that FG11-3 should be supported on the band in each of the band combination reported in BandCombinationList. For simplicity, we slighter prefer to just align with the reporting granularity of the prerequisite FGs. Similar views are applied to the discussion on reporting type of the following feature groups for IIoT and URLLC as applicable.    
2) For prerequisite feature groups,
a) For FG 25-2, it looks ok to us to keep 4-23, since it should be straightforward that UEs supporting 25-2 for short format slot based repetition should be able to support slot based repetition for other formats. However, would be fine to remove it also, since there is no strong dependency it seems.
b) For FG 25-3, both FG 4-23 and 11-3 should be kept. In our understanding, sub-slot PUCCH repetitions would result in slot PUCCH repetitions in some cases also, thus 4-23 should be there.
c) For FG 25-3a, we agree that no need to add 30-5 from coverage as the prerequisite. Sub-slot based repetition can apply same mechanism that designed for slot based repetition in terms of dynamic number indication, but as to the UE capability no strong dependency.
d) For FG 25-3b, the prerequisite can be “FG 25-3 or FG 25-3a”. If only FG 25-3 is listed there, the question is whether hopping can be done in case of dynamic indication of the repetitions, in our understanding the hopping can be applicable either.
	 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 UE]
	[No]
	[No]
	[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 FSUE]
	[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 FSUE]
	[No]
	[No]
	[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 FSUE]
	[No]
	[No]
	[N/A]
	
	Optional with capability signaling



· FG 25-4/25-5/25-6/25-7
	 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 UE]
	[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 UE]
	[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 UE]
	[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.]
	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 UE]
	[No]
	[No]
	[N/A]
	Candidate values for component 3 is: M = {-7, -5, …, 1}
Candidate values for component 4 is: N= {4, 6, …, 24}
	Optional with capability signaling



Comments:
1) FG 25-4 & FG 25-5: Change “Per UE” to “Per band” to align with the granularity of the prerequisite.
2) FG 25-6:
a) Change “Per UE” to “Per band” to align with the granularity of the prerequisite.
b) For component 5, “type 3 or” should be kept. For a UE supporting FG 25-6, gNB can configure either type 3 HARQ-ACK codebook or enhanced type 3 HARQ-ACK codebook, thus the reported value for component 5 should be applied to both type 3 HARQ-ACK codebook and enhanced HARQ-ACK codebook type. Note that we don't think this will change the Rel-16 behaviour, since it is applied only when the UE reports the support of FG25-6. If UE doesn't support FG 25-6 but only FG 10-16, then still follow Rel-16 behaviour.
c) Regarding “The values higher than 1 can be applied to sub-slot based configuration only” in the note column, we don't think it is that critical since it should be common understanding that only 1 actual PUCCH transmission with HARQ-ACK will be transmitted per slot for slot-based PUCCH, therefore it is preferred to delete it for simplicity. However, if people have strong desire to keep it, we are fine also, though we may need some further modification considering the case of two simultaneous HARQ-ACK CB. 
3) FG 25-7: No need to add FG 11-1 and FG 11-4 as the prerequisite of FG 25-7, since it is already clarified in the description of the components. 

· FG 25-8
	 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



Comments:
1) FG 25-8: Change “Per UE” to “Per FS” to align with the prerequisite. 

· FG 25-9/25-10
	 25. NR_IIOT_URLLC_enh
	25-9
	Semi-static PUCCH cell switching
	Semi-static PUCCH cell switching using configured time-domain domain pattern of applicable PUCCH cell / carrier

FFS whether/how to indicate the capability for support of PUCCH cell switch in two PUCCH groups
	
	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], 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
	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
	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

FFS whether/how to indicate the capability for support of PUCCH cell switch in two PUCCH groups
	
	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], 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
	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
	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
FFS whether/how to indicate the capability for support of PUCCH cell switch in two PUCCH groups
	
	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], 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
	Optional with capability signaling



Comments:
1) [bookmark: OLE_LINK65]Regarding to the FFS part of FG 25-9/25-10/25-10a, since it is agreed that PUCCH cell switching is only done within the same PUCCH group, for a UE supporting two PUCCH groups, the capabilities defined by FG25-9/25-10/25-10a here is applied to each of the PUCCH groups also, it looks to us that no additional capability reporting is needed. Some note with example below can be considered to clarify this. 
2) Regarding to the Note of FG 25-9/25-10/25-10a, we are fine to add “or FGs 22-6 or 22-6a”.
	 25. NR_IIOT_URLLC_enh
	25-9
	Semi-static PUCCH cell switching
	Semi-static PUCCH cell switching using configured time-domain domain pattern of applicable PUCCH cell / carrier

FFS whether/how to indicate the capability for support of PUCCH cell switch in two PUCCH groups
	
	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], 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 FG6-7 and/or FG6-8, the capability defined by this FG is applied to each of the two PUCCH groups.  
	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
	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

FFS whether/how to indicate the capability for support of PUCCH cell switch in two PUCCH groups
	
	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], 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 FG6-7 and/or FG6-8, the capability defined by this FG is applied to each of the two PUCCH groups.  
	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
	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
FFS whether/how to indicate the capability for support of PUCCH cell switch in two PUCCH groups
	
	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], 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 FG6-7 and/or FG6-8, the capability defined by this FG is applied to each of the two PUCCH groups.  
	Optional with capability signaling




Enhancements for unlicensed band URLLC/IIoT
· FG 25-12
	25. NR_IIOT_URLLC_enh

	25-12
	UE initiating a semi-static channel occupancy with configurations dependent on gNB semi-static channel access configurations
	[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. ]
	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





Comments:
1) FG 25-12: Add basic feature components agreed for a UE that can operate as an initiating device in the semi-static channel access mode as follows.
	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






[bookmark: _Toc79484734][bookmark: _Toc83034625]Intra-UE Multiplexing/Prioritization
· FG 25-14/25-15
	25. NR_IIOT_URLLC_enh
	25-14
	PHY prioritization of overlapping low-priority DG-PUSCH and high-priority CG-PUSCH
	Support PHY prioritization for the case where low-priority DG-PUSCH collides with high-priority CG-PUSCH
	[12-1]
	Yes
	N/A

	
	[Per band]

	[N/A]

	[N/A]

	[N/A]
	
	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. Additional number of symbols (d3) needed on top of Rel-16 cancellation time (which results N2+d1+d3 in total cancellation time).
	[12-1]
	Yes
	N/A

	
	[Per band]

	[N/A]

	[N/A]

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




Comments:
1) FG 25-14/25-15: Fine with the current FG 25-14/25-15 including cells in yellow.

· FG 25-16
	 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.

	[11-3, 12-1]

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



Comments:
1) FG 25-16:
a) Remove [] for component 2) and component 3) according to the agreements.
b) Change 11-3 to one of {11-4, 11-4a}, as 11-4/11-4a is the UE capability of supporting two HARQ-ACK codebook with different priorities.
c) Delete 12-1 from the prerequisite feature group for FG 25-16. 12-1 is to define prioritization of overlapping channel/signals with two priority levels in physical layer, while 25-17 here is to define multiplexing of overlapping channel/signals with two priority levels in physical layer. There is no need to couple these two capabilities. It also aligns with #capability 1 UE as agreed #107-e meeting. 
	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
	one of {11-4, 11-4a}11-3, 12-1

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



· FG 25-18
	25. NR_IIOT_URLLC_enh
	25-18
	Parallel PUCCH and PUSCH transmission across CCs in inter-band CA
	Support simultaneous PUCCH/PUSCH transmissions 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



Comments:
1) FG 25-18: 
a) Remove [at least] as it is already concluded not to support simultaneous PUCCH/PUSCH transmissions on different cells for intra-band CA in Rel-17 during #107-e meeting.
b) The terminology of “PUCCH/PUSCH” covers three cases: PUCCH + PUCCH, PUSCH + PUSCH, and PUSCH + PUSCH. And FG 25-18 only refers to the case of “PUCCH + PUSCH”. We propose to change the component as terminology of “PUCCH/PUSCH” to “PUCCH and PUSCH” to eliminate confusion.
c) In #107-e meeting, it has been concluded that simultaneous PUCCH/PUSCH transmission of same priority over different cells is not supported in Rel-17. We propose to add “of different priority” in the component. 
	25. NR_IIOT_URLLC_enh
	25-18
	Parallel PUCCH and PUSCH transmission across CCs in inter-band CA
	Support simultaneous PUCCH/PUSCH PUCCH and PUSCH transmissions of different priority on different cells [at least] for inter-band CA.
	
	Yes
	N/A
	
	Per BC
	N/A
	N/A
	N/A
	
	Optional with capability signaling



Propagation delay compensation enhancements
· FG 25-19/25-19a/25-20
	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]
	[N/A]
	[N/A]
	[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
FFS whether to add necessary components and corresponding notes in FG 13-1 to FG 25-19a or to add FG 13-1 as a prerequisite FG for FG 25-19a
 - With potential different value ranges from FG 13-1
	[25-19, 13-1, 2-53]
	Yes
	N/A
	
	[FS]
	[N/A]
	[N/A]
	[N/A]
	[Note: FG 13-1 is now only reported to LMF. If UE reports the support of this FG, it needs to report FG 13-1 to gNB also.] 
	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



Comments:
1) FG 25-19/25-19a: 
a) Slightly prefer to delete FG 25-19 from the prerequisite for FG 25-19a, because for UEs that will support PRS there is no need to request it to support RTT-based PDC with TRS. Of course, since TRS is a mandatory feature, it would be reasonable to assume PDC with TRS and SRS should be supported also for a UE supporting PDC with PRS and SRS, therefore we are fine not removing FG 25-19 also.
b) For the FFS part of FG 25-19a, we prefer to add necessary components and corresponding notes in FG 13-1 to FG 25-19a to decouple the relationship of PDC and positioning. And component 2 and 4 in FG 13-1 is positioning specific due to PRS measurement from neighbor cell in positioning, so there is no need to add these two components to FG 15-19a. The component 1 (i.e. max BW) and 4 (i.e. max number of resources in a slot) in FG 13-1 is about PRS processing capability. E.g. the processing for 100 MHz BW and 64 PRS resources in a slot is more complex than the processing for 20 MHz and 1 PRS resource in a slot, so we prefer to have these components in FG25-19a. 
c) It was confirmed that PDC PRS can be configured as the spatial relation reference signal for PDC periodic SRS in RAN1#108-e meeting, but FFS whether to define a UE capability for this spatial relation. We think have this reporting as a component in FG 25-19a should be sufficient. However, we are open to introduce an additional FG also if companies prefer that way.  
In summary, the following changes is preferred. 
	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]
	[N/A]
	[N/A]
	[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
FFS whether to add necessary components and corresponding notes in FG 13-1 to FG 25-19a or to add FG 13-1 as a prerequisite FG for FG 25-19a
 - With potential different value ranges from FG 13-1
3. Maximum DL PRS bandwidth in MHz, which is supported and reported by UE 
a) FR1 bands: {5, 10, 20, 40, 50, 80, 100}
b) FR2 bands: {50, 100, 200, 400}
4. Max number of DL PRS resources that UE can process in a slot under it.
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
5. Support of DL PRS as the spatial relation reference signal for period SRS
Candidate value for the component: {"yes", "no"}
	[25-19, 13-1, 2-53]
	Yes
	N/A
	
	[FS]
	[N/A]
	[N/A]
	[N/A]
	[Note: FG 13-1 is now only reported to LMF. If UE reports the support of this FG, it needs to report FG 13-1 to gNB also.] 


	Optional with capability signaling


2) FG 25-20: Fine with the current including cells in yellow. For the FFS prerequisite feature groups, no prerequisite feature group is needed since legacy TA procedure is always supported.
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