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1. Introduction
Updated Rel.17 UE feature list after RAN1#108-e including enhanced IIoT/URLLC has been agreed [1]. In this contribution, we present our views and 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
· Type should be per UE. It is not clear whether the feature and the corresponding testing are impacted by band differentiation.
· Potential prerequisite FG 5-18 is per UE. 
· For TN/NTN differentiation, RAN2 decided followings in RAN2#117-e and will continue discussing this aspect. Therefore, even if the reporting type is per UE, TN/NTN differentiation can be addressed, if necessary.
	· The discussion on IoT bits for existing TN UE capabilities is postponed to next meeting. Companies are encouraged to bring up papers with the list of existing UE capabilities which need separate NTN IoT bits.


· 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
· Type should be per UE. It is not clear whether the feature and the corresponding testing are impacted by band differentiation.
· FG 25-2 is similar to FG 4-23, which is per UE type.
· As discussed above, even if the reporting type is per UE, NTN IoT bit can be introduced, if necessary. The same solution can be applied for licensed/unlicensed differentiation.
· 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 should be per UE. It is not clear whether the feature and the corresponding testing are impacted by band differentiation.
· As 11-3 is per FS, per FS type is also acceptable to us. 
· FGs 4-23 and 11-3 can 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 UE. It is not clear whether the feature and the corresponding testing are impacted by band differentiation.
· If the reporting type of FG 25-3 is agreed as per FS, per FS is also acceptable to us.
· 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 UE. It is not clear whether the feature and the corresponding testing are impacted by band differentiation.
· If the reporting type of FG 25-3 is agreed as per FS, per FS is also acceptable to us.
· FG 25-3 can be added as prerequisite feature group.
· No need to include 25-3a in prerequisite feature group. Since FG 25-3 is prerequisite of FG 25-3a, represented range of “FG 25-3 or FG 25-3a” is equal to “FG 25-3”.

· FG 25-4: One-shot HARQ ACK feedback triggered by DCI format 1_2
· Type should be per UE. It is not clear whether the feature and the corresponding testing are impacted by band differentiation.
· Per band is also acceptable if majority companies prefer per band.
· FG 11-1 can be kept as prerequisite feature groups in addition to FG 10-16

· FG 25-5: PHY priority handling for one-shot HARQ ACK feedback
· Type should be per UE. It is not clear whether the feature and the corresponding testing are impacted by band differentiation.
· Per band is also acceptable if majority companies prefer per band.
· FGs 10-16 and 11-4 can be kept as prerequisite feature groups

· FG 25-6: Enhanced type 3 HARQ-ACK codebook feedback
· Type should be per UE. It is not clear whether the feature and the corresponding testing are impacted by band differentiation.
· As discussed above, even if the reporting type is per UE, NTN IoT bit can be introduced, if necessary. The same solution can be applied for licensed/unlicensed differentiation.
· FGs 10-16 can be kept as prerequisite feature group. Also, FGs 11-1 and 11-4 can be added as prerequisite feature groups.
· We are fine to add 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. And it is reasonable that the values higher than 1 can be applied to sub-slot based configuration only

· FG 25-7: Triggered HARQ-ACK codebook re-transmission
· Type should be per UE. It is not clear whether the feature and the corresponding testing are impacted by band differentiation.
· Per band is also acceptable if majority companies prefer per band.
· FGs 11-1 and 11-4 may be not necessary to be added in prerequisite FGs since the component description can clarify it.

· FG 25-8: Semi-static HARQ-ACK codebook for sub-slot PUCCH
· Type should be per UE. 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.
· FGs 4-11 and 11-3 can be kept as prerequisite feature groups.

· FG 25-9: Semi-static PUCCH cell switching
· 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. 
· New FG (e.g. FG 25-9a) can be introduced to define whether UE supports PUCCH cell switching within both groups when two PUCCH cell groups are configured. 
· When UE is configured with two PUCCH cell groups, and UE reports support of FG 25-9 while no support of FG 25-9a, UE can support PUCCH cell switching within one of PUCCH cell groups.
· When UE is configured with two PUCCH cell groups, and UE reports support of FG 25-9a, UE can support PUCCH cell switching within both PUCCH cell groups separately.
· Reporting type of FG 25-9a should be the same as reporting type of FG 25-9, i.e. per BC.
· 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 in 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 25-10: PUCCH cell switching based on dynamic indication for same length of overlapping PUCCH slots/sub-slots
· 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. 
· New FG (e.g. FG 25-10b) can be introduced to define whether UE supports PUCCH cell switching within both groups when two PUCCH cell groups are configured. 
· When UE is configured with two PUCCH cell groups, and UE reports support of FG 25-10 while no support of FG 25-10b, UE can support PUCCH cell switching within one of PUCCH cell groups.
· When UE is configured with two PUCCH cell groups, and UE reports support of FG 25-10b, UE can support PUCCH cell switching within both PUCCH cell groups separately.
· Reporting type of FG 25-10b should be the same as reporting type of FG 25-10, i.e. per BC.
· Add a note in the FG 25-10 and FG 25-10b: “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 in 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
· 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. 
· New FG (e.g. FG 25-10c) can be introduced to define whether UE supports PUCCH cell switching within both groups when two PUCCH cell groups are configured. 
· When UE is configured with two PUCCH cell groups, and UE reports support of FG 25-10a while no support of FG 25-10c, UE can support PUCCH cell switching within one of PUCCH cell groups.
· When UE is configured with two PUCCH cell groups, and UE reports support of FG 25-10c, UE can support PUCCH cell switching within both PUCCH cell groups separately.
· Reporting type of FG 25-10c should be the same as reporting type of FG 25-10a, i.e. per BC.
· Add a note in the FG 25-10a and FG 25-10c: “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 in 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 25-11: 4-bits subband CQI
· Type should be per UE. It is not clear whether the feature and the corresponding testing are impacted by band differentiation.
· As discussed above, even if the reporting type is per UE, NTN IoT bit can be introduced, if necessary. The same solution can be applied for licensed/unlicensed 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 ones to ensure 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
· It seems the proponents for ‘per FS’ prefer to align with the prerequisite FG 12-1. In our understanding, for FG 12-1, ‘per FS’ was selected to avoid under-reporting because the FG involves various kinds of prioritization/multiplexing among CCs. On the other hand, FGs 25-14 and 25-15 intend to do only prioritization in a CC. Therefore, difficulty to support the FGs should be different from FG12-1, which would require coarser granularity of type such as ‘per band’ or ‘per UE’. Therefore, we prefer ‘per UE’ for the FG Type but we could accept ‘per band’ or ‘per FS’ if any difficulty is identified. 
· No prerequisite feature group is needed. Regarding whether FG 12-1 can be prerequisite feature group or not, a UE should be able to choose to implement FG 25-14 separately from FG12-1.

· FG 25-15: PHY prioritization of overlapping high-priority DG-PUSCH and low-priority CG-PUSCH
· It seems the proponents for ‘per FS’ prefer to align with the prerequisite FG 12-1. In our understanding, for FG 12-1, ‘per FS’ was selected to avoid under-reporting because the FG involves various kinds of prioritization/multiplexing among CCs. On the other hand, FGs 25-14 and 25-15 intend to do only prioritization in a CC. Therefore, difficulty to support the FGs should be different from FG12-1, which would require coarser granularity of type such as ‘per band’ or ‘per UE’. Therefore, we prefer ‘per UE’ for the FG Type but we could accept ‘per band’ or ‘per FS’ if any difficulty is identified. 
· No prerequisite feature group is needed. Regarding whether FG 12-1 can be prerequisite feature group or not, a UE should be able to choose to implement FG 25-15 separately from FG12-1.

· FG 25-16: HARQ-ACK with different priorities multiplexing on a PUCCH/PUSCH
· Type should be per UE. 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 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 since it was agreed NOT to support multiplexing of HP SR and LP HARQ-ACK into a PUCCH in RAN1#108-e.
· 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. It is not clear whether the feature and the corresponding testing are impacted by band differentiation.
· It is not necessary to be aligned with the reporting type of prerequisite FGs.
· 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. It is not clear whether the feature and the corresponding testing are impacted by band differentiation.
· It is not necessary to be aligned with the reporting type of prerequisite FGs.
· Regarding the FFS part in the component field, we don’t think none of the components of FG 13-1 is needed in FG 25-19a.
· For the component 1 of FG 13-1, as max BW is that of the serving cell for PDC, the component may not be needed.
· For the components 2/3/4, those are related to measurement gap for positioning but it is the RAN1 common understanding that measurement gap is not required for PDC as the conclusion captures below:
	Conclusion
Measurement gaps should not be mandatory for a UE to process PRS for PDC purposes.


· However, if companies prefer to add the component 1 and/or component 4 for flexibility of UE implementation, we would be open to discuss.
· FG 2-53 can be prerequisite feature groups
· FG 13-1 can be deleted depending on the component discussion above.
· 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. 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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