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Introduction
This contribution addresses remaining issues on 8.2.1 UE features for other Rel-18 work items (Topics A) with post-RAN1#116bis status captured in [1] and [2].
[bookmark: _Hlk510705081]Discussion and proposals

Sidelink enhancements
Proposal 1: Adopt the changes proposed in the following table for UE features supporting Rel-18 NR sidelink evolution.

	Features
	Index
	Feature group
	Components
	Prerequisite feature groups
	Need for the gNB to know if the feature is supported
	Applicable to the capability signalling exchange between UEs (Sidelink WI only)”.
	Consequence if the feature is not supported by the UE
	Type
(the ‘type’ definition from UE features should be based on the granularity of 1) Per UE or 2) Per Band or 3) Per BC or 4) Per FS or 5) Per FSPC)
	Need of FDD/TDD differentiation
	Need of FR1/FR2 differentiation
	Capability interpretation for mixture of FDD/TDD and/or FR1/FR2
	Note
	Mandatory/Optional

	47. NR_SL_enh2
	47-k1
	SL channel access for dynamic channel access mode
	UE supports
1. SL Type 1 channel access and contention window size adjustment
2. SL Type 2A channel access
3. SL Type 2B channel access
4. SL Type 2C channel access
5. 20MHz LBT bandwidth
6. CP extension up to 1 symbol in 15kHz SCS if the UE supports 15 kHz SCS
7. CP extension up to 2 symbols in 30kHz SCS
8. CP extension up to 2 symbols if the UE supports 60kHz SCS


	At least one of {15-25, 15-3, [32-4, 32-4a]}
	Yes
	No
	UE does not support channel access for NR sidelink operation in shared spectrum.
	Per band
	n/a
	n/a
	
	The signaling is only expected for a band where shared spectrum channel access must be used.

Note: Component 8 is applicable in regions without OCB requirements.

Note1: If UE supports 15-25, the UE is not required to support Component 3 and 4 in 15-2.
Note2: If UE supports 15-3, the UE is not required to support Component 3 in 15-3, and FR2 parts of Component 7 in 15-3.

Note: It is up to RAN2 whether/how to implement the above Notes 1/2 and whether/how to update the prerequisite FGs
	Optional with capability signalling

For UE supports NR SL in shared spectrum and when shared spectrum channel access must be used, UE must indicate this FG is supported

	47. NR_SL_enh2
	47-m1
	Interlace RB-based SL transmission/reception
	1. UE supports interlace RB-based SL transmissions for the physical layer channels that it is capable of transmit
2. UE supports interlace RB-based SL receptions for the physical layer channels that it is capable of receive
	At least one of {15-25, 15-3, [32-4, 32-4a]}
	Yes
	No
	UE does not support Interlace RB-based PSCCH/PSSCH/PSFCH transmission/reception
	Per band
	N/A
	N/A
	
	This is the basic FG for NR sidelink in shared spectrum, where PSD and/or OCB requirements are defined by regulation.

Note1: If UE supports 15-25, the UE is not required to support Component 3 and 4 in 15-2.
Note2: If UE supports 15-3, the UE is not required to support Component 3 in 15-3, and FR2 parts of Component 7 in 15-3.

Note: It is up to RAN2 whether/how to implement the above Notes 1/2 and whether/how to update the prerequisite FGs
	Optional with capability signalling

For UE supports NR sidelink in shared spectrum, where PSD and/or OCB requirements are defined by regulation, UE must indicate this FG is supported.

	47. NR_SL_enh2
	47-m3
	Transmitting PSCCH/PSSCH from 2nd starting symbol in a slot 
	1. UE supports transmitting PSCCH/PSSCH from 2nd starting symbol in a slot in addition to the first starting symbol
	At least one of {15-25, 15-3, [32-4, 32-4a]}
	No
	No
	UE transmits PSCCH/PSSCH only from 1st starting symbol in a slot
	Per band
	n/a
	n/a
	
	Note1: If UE supports 15-25, the UE is not required to support Component 3 and 4 in 15-2.
Note2: If UE supports 15-3, the UE is not required to support Component 3 in 15-3, and FR2 parts of Component 7 in 15-3.

Note: It is up to RAN2 whether/how to implement the above Notes 1/2 and whether/how to update the prerequisite FGs

The FG is only expected for a band where shared spectrum channel access must be used.
	Optional without capability signalling

	47. NR_SL_enh2
	47-m4
	Receiving PSCCH/PSSCH from 2nd starting symbol in a slot 
	1. UE supports receiving PSCCH/PSSCH transmitted from 2nd starting symbol in a slot in addition to the first starting symbol
2. UE can monitor a total up to X PSCCHs in a slot in the 1st and 2nd starting symbols
	[15-1 except Component 5]
	No
	No
	UE receives PSCCH/PSSCH transmitted only from 1st starting symbol in a slot
	Per band
	n/a
	n/a
	
	
The value X is the same as the reported value in FG 15-1

The FG is only expected for a band where shared spectrum channel access must be used.
	Optional without capability signalling

For UE supports NR sidelink in shared spectrum and when shared spectrum channel access must be used, UE must support this FG.]

	47. NR_SL_enh2
	47-m13
	Transmissions/receptions of multiple dedicated PRBs in interlace-based PSFCH
	1. UE can transmit PSFCH(s) on up to a total of K dedicated PRBs in a slot.
2. UE can receive PSFCH(s) on up to a total of L dedicated PRBs in a slot
	
	No
	No
	UE does not support multiple transmissions/receptions of common interlace-based PSFCH.
	Per band
	N/A
	N/A
	
	The signaling is only expected for a band where shared spectrum channel access must be used.
Candidate values for K are FFS
Candidate values for L are FFS
	Optional with capability signalling

	47. NR_SL_enh2
	47-v2
	Synchronization for SL CA
	1-1) UE supports transmitting S-SSB on one selected or all candidate synchronization carriers with the same sync reference from Set-B
1-2) UE supports receiving S-SSB from all candidate synchronization carriers with the same sync reference from Set-B

2) UE can adjust the transmission power of the S-SSB across aggregated carriers such that its total transmission power does not exceed the maximum transmission power.


	47-v1, [15-4]
	Yes
	No
	
	Per band
	N/A
	N/A
	
	Note: Option of UE selection of one selected SL synchronization carrier with the same sync reference from Set-B is not based on limited Tx capability

Note: Component 1-2 does not require simultaneous reception of S-SSB on all candidate synchronization carriers with the same sync reference from Set-B
	Optional with capability signalling



Multi-Carrier enhancements
There has been very good progress during RAN1#116bis on additional required UE capabilities. 
On the existing (agreed) UE features groups we would only like to suggest, that for the reporting of some candidate values of the newly added FGs if there is a ‘similar’ FG for the legacy, single cell DCI formats and there is a component reporting, the UE should indicate the same component values for DCI formats 0_3/1_3 as for the legacy single cell DCI formats. This would be aligned with the agreed note in yellow to the enh. Type 3 CB triggering in FG 49-5b, which looks as: 
	49-5b
	Trigger enhanced Type 3 HARQ CB based feedback using DCI format 1_3
	1. Support feedback of enhanced type 3 HARQ-ACK codebook, triggered by a DCI 1_3
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_3
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 49-6)
5. Supported maximum number of actual PUCCH transmissions for type 3 or enhanced type 3 HARQ-ACK codebook feedback within a slot
	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}.
 
For component 2 and 5, same values as for FG25-6 are reported (if the UE also report FG25-6)



Accordingly, we suggest the following similar handling for the following FGs: 
· 49-6: Candidate values of component 6 should be the same as in FG 11-4 (if the UE also reports 11-4)
· i.e. same maximum number of PUCCH transmissions with HARQ per slot should be reported
· 49-6a: Candidate values of component 6 should be the same as in FG 11-4a (if the UE also reports 11-4a) 
· i.e. same maximum number of PUCCH transmissions with HARQ per slot should be reported
· 49-7: Candidate values of component 4 & 5 should be the same as in FG 12-1 (if the UE also reports 12-1)
· i.e. same additional PUSCH preparation and cancellation time should be reported
· 49-8: Candidate values of component 3 & 4 should be the same as in FG 25-7 (if the UE also reports 25-7)
· i.e. same minimum and maximum value for the HARQ re-tx offset should be reported

Proposal 2: To guarantee coherent UE reporting on some UE features for DCI formats 0_3/1_3 and the (single cell) legacy DCI formats, add the following related notes to FG 49-6, 49-6b, 49-7 and 49-8 (similar as the existing note to 49-5b). 
	49-6
	Two HARQ-ACK codebooks with up to one sub-slot based HARQ-ACK codebook simultaneously constructed for supporting HARQ-ACK codebooks with different priorities by DCI format 1_3
	1.Supports two HARQ-ACK codebooks with different priorities to be simultaneously constructed with the restriction up to one sub-slot based HARQ-ACK codebook.
2.Supports separate PUCCH configuration for different HARQ-ACK codebooks.
3.Supports 2-level priority of HARQ-ACK for dynamically scheduled PDSCH and SPS PDSCH.
4.Supports a DCI format 1_3 scheduling PDSCH with different HARQ-ACK priorities when only DCI format 0_3/1_3 is configured per BWP.
5.Supports separate configuration of parameters PDSCH-HARQ-ACK-Codebook, UCI-OnPUSCH and 'codeBlockGroupTransmission" for different HARQ-ACK codebooks.
6.Supported maximum number of actual PUCCH transmissions for HARQ-ACK within a slot
• Candidate values for the component 6 of this FG is: For NCP, {4, 5, 6, 7} for 2-symbol*7 sub-slot configuration; For ECP, the candidate value is {4,5,6} for 2-symbol*6 sub-slot configuration

7.Support intra-UE multiplexing/prioritization of UL overlapping channels/signals with two priority levels for HARQ-ACK

 
	If a UE reports both 11-3 and this FG, 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 this FG but not 11-3, it can only support two slot-based HARQ-ACK codebooks.
 
The number of PUCCHs for CSI reporting per slot is not impacted compared with Rel-15 by introducing the new HARQ-ACK CBs
 
Component 6 is applied to the sub-slot HARQ-ACK codebook. It is assumed that only 1 actual PUCCH transmission for HARQ-ACK within a slot for slot-based HARQ-ACK codebook.
• Component 6 is reported for 2-symbol*7 sub-slot configuration. For 7-symbol*2 sub-slot configuration, the value of component 6 is {2} for both NCP and ECP cases.

For component 6, maximum of 1 actual PUCCH transmission for HARQ-ACK within a slot for slot-based HARQ-ACK codebook. Thus value reported for component 6 has no meaning for "slot-based + slot based".

For component 6, same values as for FG11-4 are reported (if the UE also report FG11-4)

	49-6a
	Two HARQ-ACK codebooks with two sub-slot based HARQ-ACK codebook simultaneously constructed for supporting HARQ-ACK codebooks with different priorities by DCI format 1_3
	1.Supports two subslot based HARQ-ACK codebooks with different priorities to be simultaneously constructed.
2.Supports separate PUCCH configuration for different HARQ-ACK codebooks.
3.Supports 2-level priority of HARQ-ACK for dynamically scheduled PDSCH and SPS PDSCH.
4.Supports a DCI format 1_3 scheduling PDSCH with different HARQ-ACK priorities when only DCI format 0_3/1_3 is configured in USS per BWP.
5.Supports separate configuration of parameters PDSCH-HARQ-ACK-Codebook, UCI-OnPUSCH and "codeBlockGroupTransmission" for different HARQ-ACK codebooks.
6.Supported maximum number of actual PUCCH transmissions for HARQ-ACK within a slot.
• Candidate values for the component 6 of this FG is: For NCP, {4, 5, 6, 7} for 2-symbol*7 sub-slot configuration; For ECP, the candidate value is {4,5,6} for 2-symbol*6 sub-slot configuration.
	The number of PUCCHs for CSI reporting per slot is not impacted compared with Rel-15 by introducing the new HARQ-ACK CBs
 
Component 6 is applied to the two sub-slot HARQ-ACK codebooks, respectively.
 
Component 6 is reported for 2-symbol*7 sub-slot configuration. For 7-symbol*2 sub-slot configuration, the value of component 6 is {2} for both NCP and ECP cases.

For component 6, same values as for FG11-4a are reported (if the UE also report FG11-4a)

	49-7
	UL intra-UE multiplexing/prioritization of overlapping channel/signals with two priority levels in physical layer for DCI format 1_3/0_3
	Support intra-UE multiplexing/prioritization of overlapping PUCCH/PUCCH and PUCCH/PUSCH with two priority levels in physical layer (PHY) for DCI format 1_3/0_3
1)Configuration of PHY priority level for CG PUSCH and SR, and dynamic indication of priority level for dynamic PUSCH with a single DCI format 0_3
2)Multiplexing/prioritization between UL channels/signals with the same PHY priority level
3)Prioritization between UL channels/signals with different PHY priority levels
4)Additional number of symbols (d1) needed beyond the PUSCH preparation time for cancelling a low priority UL transmission.
5)Additional number of symbols (d2) of the preparation time needed for the high priority UL transmission that cancels a low priority UL transmission
	Candidate value set for component 4: {0, 1, 2}
 
Candidate value set for component 5: {0, 1, 2}

For component 4 and 5, same values as for FG12-1 are reported (if the UE also report FG12-1)

	49-8
	Triggered HARQ-ACK codebook re-transmission for DCI format 1_3
	1. Support HARQ-ACK re-transmission from an earlier PUCCH slot based on the triggering information in DCI format 1_3
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 49-6)
3. Supported minimum value M for the HARQ re-tx offset
4. Supported maximum value N for the HARQ re-tx offset
	Candidate values for component 3 is: M = {-7, -5, …, 1}
 
Candidate values for component 4 is: N= {4, 6, …, 24}
 
Note: The minimum requirement for Component 3 and Component 4 of this FG is valid for HARQ CBs consisted of HARQ Processes with a single HARQ bit per HARQ Process ID

For component 3 and 4, same values as for FG25-7 are reported (if the UE also report FG25-7)






MBS
RAN1#116bis left the following MBS FGs to be discussed further in RAN1#117 and to be liaised to RAN2:
	xx-y
	Dynamic scheduling for multicast in RRC_INACTIVE state
	1. Support of group-common PDCCH/PDSCH for multicast with CRC scrambled by Multicast
MCCH-RNTI.
2. Support of group-common PDCCH/PDSCH for multicast with CRC scrambled by G-RNTI.
2. Support of CFR configuration for multicast.
3. Support of CORESET and common search space configuration for multicast.
4. Support of DCI format 4_0 with CRC scrambled with Multicast
MCCH-RNT for multicast MCCH.
5. Support of DCI format 4_1 with CRC scrambled with G-RNTI for multicast MTCH.
6. Support one G-RNTI for multicast reception.
5. Support of inter-slot TDM between group-common PDSCH for multicast and other PDSCHs in different slots.
	
	
	Per band
	N/A
	N/A
	
	Optional with capability signalling

	
	Intra-slot TDM-ed unicast PDSCH and group-common PDSCH for multicast in RRC_INACTIVE state
	1. Support TDM between one unicast PDSCH and one group-common PDSCH for multicast in a slot.
[2. For any two consecutive slots n and n+1, if there are more than 1 multicast/unicast PDSCH in either slot, whether to require 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]
	xx-y, 5-11 and/or 5-11a and/or 5-11b
	
	Per band
	N/A
	N/A
	Candidate value for component 2: require the minimum time separation time {yes, no}
	Optional with capability signalling



Discussion in RAN1#116bis revealed that when the RRC_CONNECTED UE capability for intra-slot TDM-ed unicast and multicast PDSCHs is a fairly central piece of MBS operation, whereas the same capability in RRC_INACTIVE is less central combination as the only unicast PDSCH transmission in RRC_INACTIVE relate to Small Data Transmission. Nevertheless, RAN2 has agreed to introduce the FG, and the combination of MBS an SDT is a valid one, but it does raise a few points:
a) FGs 5-11/11a/11b are needed for the UE to indicate support for 2/7/4 unicast PDSCHs per slot respectively, and they are not needed for multiplexing one unicast and one multicast PDSCH
b) Should the new FG mention that the unicast PDSCH is e.g. a small data transmission PDSCH

Proposal 3: Agree to the table below with the revisions of the table discussied in RAN1#116bis shown, and liaise it to RAN2.
	xx-y
	Dynamic scheduling for multicast in RRC_INACTIVE state
	1. Support of group-common PDCCH/PDSCH for multicast with CRC scrambled by Multicast
MCCH-RNTI.
2. Support of group-common PDCCH/PDSCH for multicast with CRC scrambled by G-RNTI.
2. Support of CFR configuration for multicast.
3. Support of CORESET and common search space configuration for multicast.
4. Support of DCI format 4_0 with CRC scrambled with Multicast
MCCH-RNT for multicast MCCH.
5. Support of DCI format 4_1 with CRC scrambled with G-RNTI for multicast MTCH.
6. Support one G-RNTI for multicast reception.
5. Support of inter-slot TDM between group-common PDSCH for multicast and other PDSCHs in different slots.
	
	
	Per band
	N/A
	N/A
	
	Optional with capability signalling

	xx-z
	Intra-slot TDM-ed unicast PDSCH and group-common PDSCH for multicast in RRC_INACTIVE state
	1. Support TDM between one unicast PDSCH (e.g. Small Data Transmission PDSCH) and one group-common PDSCH for multicast in a slot.
[2. For any two consecutive slots n and n+1, if there are more than 1 multicast/unicast PDSCH in either slot, whether to require 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]
	xx-y, 5-11 and/or 5-11a and/or 5-11b
	
	Per band
	N/A
	N/A
	Candidate value for component 2: require the minimum time separation time {yes, no}
	Optional with capability signalling




Less than 5 MHz
In our view, there is no further work needed for this work item’s RAN1 feature list. However, the RAN LS to RAN1 in agenda item 5 in [3] should be responded and RAN2 should be requested to make the final decision on how to take care of the issue. 
Nokia’s proposal for the response is provided in [4] to AI5.
Proposal 4: No new RAN1 FGs are to be introduced to the RAN1 FG list. Adress the RAN2 LS in R1-2403833 on asymmetric DL and UL bandwidths by providing a RAN1 view to RAN2 and leave it up to RAN2 to make the final decision on the details.
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