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1. [bookmark: OLE_LINK13][bookmark: OLE_LINK14]Introduction 
[bookmark: OLE_LINK6]This contribution provides our views on Rel-17 UE features introduced in MBS, coverage enhancement, and URLLC work items. The discussion is based on the latest version of UE features summarized in [1].
2. Discussion
· MBS
FG 33-3-3 Intra-slot TDM-ed unicast PDSCH and group-common PDSCH
In Rel-15, there is a UE capability defined for separation of two unicast PDSCHs with a gap, i.e., FG 5-32. Considering FG 33-3-3 of intra-slot TDM-ed unicast PDSCH and group-common PDSCH, there will be more than 1 PDSCHs in either slot of two consecutive slots, and thus, a new UE capability similar to FG5-32 shall be defined for multicast. 
[bookmark: _Ref115352673]Proposal 1: Add an FG to include the UE capability for separation of two multicast/unicast PDSCHs with a gap.
	33. NR_MBS
	33-3-3c
	Separation of two multicast/unicast PDSCHs with a gap
	For any two consecutive slots n and n+1, if there are more than 1 multicast/unicast PDSCH in either slot, the minimum time separation between starting time of any two multicast/unicast PDSCHs within the duration of these slots is 
4 OFDM symbol for 30kHz and 7 OFDM symbol for 60kHz
	33-3-3
	Yes
	FFS
	FFS
	Optional with capability signalling


As RAN2 has agreed that MBS SPS for multicast can be configured on one SCell or PCell, two UE FGs can be added to reflect one SPS group-common PDSCH configuration and multiple SPS group-common PDSCH configurations for SCell, respectively.
[bookmark: _Ref115352678]Proposal 2: Add FG 33-5-3 and FG 33-5-4, which include supporting of one and multiple SPS group-common PDSCH configurations for multicast for Scell.
Furthermore, in Rel-16, it is defined that up to 8 configured SPS configurations in a BWP of a serving cell and up to 32 configured SPS configurations in a cell group are supported in FG 12-2. When multicast is considered, the UE capabilities on multiple SPS configurations are expected to keep the same as existed UE capabilities for unicast only, and thus, the total number of SPS configurations for both multicast and unicast is no larger than 8 per cell, the total number of SPS configurations for both multicast and unicast in a cell group is no larger than 32.
[bookmark: _Ref115352680]Proposal 3: The total number of SPS configurations for both multicast and unicast in a cell group is no larger than 32.

	33. NR_MBS
	33-5-1
	SPS group-common PDSCH for multicast for Pcell
	1. Support one SPS group-common PDSCH configuration for multicast
2. Support {2, 4, 8} times semi-static slot-level repetition for SPS group-common PDSCH

	33-2
	Yes
	Per FS
	
	Optional with capability signalling

	33. NR_MBS
	33-5-2
	Multiple SPS group-common PDSCH configuration for Pcell
	1. Support up to 8 SPS group-common PDSCH configuration per CFR for multicast
2. Support M>=1 activated SPS group-common PDSCH configurations per CFR for multicast
3. The total number of SPS configurations for both multicast and unicast is no larger than 8 [per cell], and activated SPS group-common PDSCH configurations is no larger than M.
4. The total number of SPS configurations for both multicast and unicast in a cell group is no larger than 32.

	33-2
	Yes
	[Per UE]
	Candidate value set for M is {1, 2, …, 8}
	Optional with capability signalling



	33. NR_MBS
	33-5-3
	SPS group-common PDSCH for multicast for Scell
	1. Support one SPS group-common PDSCH configuration for multicast for Scell.
2. Support {2, 4, 8} times semi-static slot-level repetition for SPS group-common PDSCH for Scell.
	33-5-1 
	Yes
	Per FSPC
	
	Optional with capability signalling

	33. NR_MBS
	33-5-4
	SPS group-common PDSCH for multicast for SCell
	1. Support up to 8 SPS group-common PDSCH configuration per CFR for multicast for Scell.
2. Support M>=1 activated SPS group-common PDSCH configurations per CFR for multicast for Scell.
3. The total number of SPS configurations for both multicast and unicast is no larger than 8 [per cell], and activated SPS group-common PDSCH configurations is no larger than M.
4. The total number of SPS configurations for both multicast and unicast in a cell group is no larger than 32.
	33-5-2
	Yes
	Per FSPC
	Candidate value set for M is {1, 2, …, 8}
	Optional with capability signalling



· Coverage Enh: DMRS bundling related features
As discussed in previous meetings, DMRS bundling should at least be a per band feature. However, for a UE supporting DMRS bunding in each of a set of bands, it may be not able to support DMRS bundling simultaneously in all combinations of bands selected from the set of bands. Furthermore, same or different RF circuits may be used for different combinations of bands in UE implementation, therefore FG 30-4a to FG 30-4h should be per band per BC.
[bookmark: PP5]Proposal 4: For DMRS bundling, FG 30-4a to FG 30-4h should be per band per BC.
Besides, for FG 30-4g, we do not see the need to introduce more UE capabilities on restarting TDW due to overlapping between dynamic event and semi-static event, the single UE capability below is enough for the case in which the actual TDW is created in response to an event triggered by DCI other than frequency hopping or by MAC-CE. Hence, the brackets for FG 30-4g can be removed.
[bookmark: _Ref115352690][bookmark: PP2]Proposal 5: Remove the brackets in the table for FG 30-4g.
	30. NR_cov_enh
	30-4g
	[Restart DM-RS bundling after the events that violate power consistency and phase continuity]
	[Support restarting DM-RS bundling after the events that violate power consistency and phase continuity]
	30-4
	Yes
	N/A
	[UE does not support restarting DM-RS bundling after the events that violate power consistency and phase continuity]



· URLLC
[bookmark: _Hlk101779850]FG 25-3a
For FG 25-3a, the pre-requisite FG 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 FG 30-5 is not needed and should be removed from FG 25-3a. 
[bookmark: _Ref115193340][bookmark: _Ref111197315][bookmark: _Hlk101790949]Proposal 6: For FG25-3a, the prerequisite 30-5 should be removed from FG 25-3a.
	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]




FG 25-3b
For UE supporting FG 25-3b, inter-subslot frequency hopping can be used for repetition based on semi-static or dynamic indication. So, prerequisite FG for FG 25-3b should be FG 25-3 or 25-3a.
[bookmark: _Ref111197316][bookmark: _Ref115193343][bookmark: _Hlk83741162][bookmark: _Hlk86761272][bookmark: _Hlk83661246]Proposal 7: For FG25-3b, the prerequisite should be FG 25-3 or 25-3a.
	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



FG25-6
FG 25-6 is related to either type 3 HARQ-ACK codebook or enhanced type 3 HARQ-ACK codebook. The reported maximum number of actual PUCCH transmissions should be applied to both type 3 HARQ-ACK codebook and enhanced HARQ-ACK codebook type. So, we prefer to keep [ type 3 or] in the component 5 
[bookmark: _Ref111197317][bookmark: _Ref111215473][bookmark: _Hlk86761297]Proposal 8: For FG25-6, [ type 3 or] in the component 5 can be kept.
	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



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
[bookmark: _Ref111197322][bookmark: _Hlk101791090]Proposal 9: 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 
Since UE feature based on Rel-17 intra-UE multiplexing and Rel-16 intra-UE prioritization can be decoupled, FG 12-1 can be deleted. On the other hand, prerequisite FG 11-3 can be changed as 11-4, i.e. two HARQ-ACK codebooks with different priorities simultaneously constructed.
[bookmark: _Ref111197323][bookmark: _Hlk86761342][bookmark: _Hlk101791100][bookmark: _Ref115193347]Proposal 10: For FG 25-16, prerequisite FG is changed as 11-4 and FG 12-1 can be deleted.
	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.
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, a high-priority HARQ-ACK and/or CSI.
7. Support multiplexing a high-priority HARQ-ACK, a low-priority PUSCH, a low-priority HARQ-ACK and/or CSI.

	[11-34, 12-1]




[bookmark: _Hlk110522684]FG 25-18
For FG 25-18, basic UL CA capability can be taken as prerequisite, i.e., FG 6-6.
[bookmark: _Ref111197327][bookmark: _Hlk101791105]Proposal 11: For FG 25-18, prerequisite FG 6-6 should be added.
	25-18
	Parallel PUCCH and PUSCH transmission across CCs in inter-band CA
	Support simultaneous PUCCH and PUSCH transmissions of different priority on different cells for inter-band CA.
	FFS 6-6


3. [bookmark: OLE_LINK16]Conclusion
In this contribution, we discuss the remaining issues on Rel-17 UE features and have the following proposals according to the discussions.
MBS
Proposal 1: Add an FG to include the UE capability for separation of two multicast/unicast PDSCHs with a gap.
	33. NR_MBS
	33-3-3c
	Separation of two multicast/unicast PDSCHs with a gap
	For any two consecutive slots n and n+1, if there are more than 1 multicast/unicast PDSCH in either slot, the minimum time separation between starting time of any two multicast/unicast PDSCHs within the duration of these slots is 
4 OFDM symbol for 30kHz and 7 OFDM symbol for 60kHz
	33-3-3
	Yes
	FFS
	FFS
	Optional with capability signalling



Proposal 2: Add FG 33-5-3 and FG 33-5-4, which include supporting of one and multiple SPS group-common PDSCH configurations for multicast for Scell.
Proposal 3: The total number of SPS configurations for both multicast and unicast in a cell group is no larger than 32.
	33. NR_MBS
	33-5-3
	SPS group-common PDSCH for multicast for Scell
	1. Support one SPS group-common PDSCH configuration for multicast for Scell.
2. Support {2, 4, 8} times semi-static slot-level repetition for SPS group-common PDSCH for Scell.
	33-5-1 
	Yes
	Per FSPC
	
	Optional with capability signalling

	33. NR_MBS
	33-5-4
	SPS group-common PDSCH for multicast for SCell
	1. Support up to 8 SPS group-common PDSCH configuration per CFR for multicast for Scell.
2. Support M>=1 activated SPS group-common PDSCH configurations per CFR for multicast for Scell.
3. The total number of SPS configurations for both multicast and unicast is no larger than 8 [per cell], and activated SPS group-common PDSCH configurations is no larger than M.
4. The total number of SPS configurations for both multicast and unicast in a cell group is no larger than 32.
	33-5-2
	Yes
	Per FSPC
	Candidate value set for M is {1, 2, …, 8}
	Optional with capability signalling



Coverage Enh
Proposal 4: For DMRS bundling, FG 30-4a to FG 30-4h should be per band per BC.
Proposal 5: Remove the brackets in FG 30-4g.
	30. NR_cov_enh
	30-4g
	[Restart DM-RS bundling after the events that violate power consistency and phase continuity]
	[Support restarting DM-RS bundling after the events that violate power consistency and phase continuity]
	30-4
	Yes
	N/A
	[UE does not support restarting DM-RS bundling after the events that violate power consistency and phase continuity]



URLLC
Proposal 6: For FG25-3a, the prerequisite 30-5 should be removed from FG 25-3a.
	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]




Proposal 7: For FG25-3b, the prerequisite should be FG 25-3 or 25-3a.
	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



Proposal 8: For FG25-6, [ type 3 or] in the component 5 can be kept.
	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



Proposal 9: 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 10: For FG 25-16, prerequisite FG is changed as 11-4 and FG 12-1 can be deleted.
	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.
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, a high-priority HARQ-ACK and/or CSI.
7. Support multiplexing a high-priority HARQ-ACK, a low-priority PUSCH, a low-priority HARQ-ACK and/or CSI.

	[11-34, 12-1]




Proposal 11: For FG 25-18, prerequisite FG 6-6 should be added.
	25-18
	Parallel PUCCH and PUSCH transmission across CCs in inter-band CA
	Support simultaneous PUCCH and PUSCH transmissions of different priority on different cells for inter-band CA.
	FFS 6-6
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