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[bookmark: _Ref4817]Introduction
In this contribution, we provide our views on the UE features for the following topics based on the latest UE feature list in [1].
· MC
· MBS
· Sidelink
UE features for MC
[bookmark: OLE_LINK15]In RAN1#116bis, the following FG was discussed.
	Index
	Feature group
	Components

	49-x
	[bookmark: _Hlk163480072]PHY priority handling for one-shot HARQ-ACK feedback triggered by DCI format 1_3
	Support transmission of type 3 HARQ-ACK codebook using the first or second PUCCH configuration based on PHY priority indication in the triggering DCI format 1_3


This feature group is copied from the legacy FG 25-5. It is used for the UE to indicate the support of the Type-3 HARQ-ACK codebook with PHY priority indicated by the DCI format 1_3. If the UE does not support this FG, the consequence is that PHY priority indication cannot be included in the DCI format 1_3 if the Type-3 codebook is configured for the UE. In other words, the gNB cannot configure that DCI format 1_3 includes Priority indicator field and One-shot HARQ-ACK request field or Enhanced Type 3 codebook indicator field simultaneously. This FG is only about the PHY priority indication for Type-3 codebook. Therefore, FG name should be PHY priority indication for one-shot HARQ-ACK feedback triggered by DCI format 1_3 since PHY priority handing includes more things, e.g., multiplexing for the same PHY priority, cancellation for the different PHY priorities, which have been covered by the other FGs. This FG is similar as the FG 49-6b and therefore the reporting type should be per UE without differentiation. 
Proposal 1: If the following FG is introduced, the FG name should be PHY priority indication for one-shot HARQ-ACK feedback triggered by DCI format 1_3 and the reporting type should be per UE without differentiation.
	Index
	Feature group
	Components

	49-x
	PHY priority handling for one-shot HARQ-ACK feedback triggered by DCI format 1_3
	Support transmission of type 3 HARQ-ACK codebook using the first or second PUCCH configuration based on PHY priority indication in the triggering DCI format 1_3


In the legacy, if the UE supports more than one BWPs, the UE should support BWP switching including DCI-based BWP switching and timer-based BWP switching. This is not relevant to the DCI formats. Therefore, there is no need to introduce feature group on DCI format 1_3/0_3 based BWP switching.
Proposal 2: There should be no need to introduce feature group for DCI format 1_3/0_3 based BWP switching.
UE features for MBS
For Rel-18 MBS, RAN2 agreed to introduce a new UE capability for intra-slot TDMed unicast/broadcast/multicast PDSCHs in RRC_INACTIVE state. In RAN1#116bis, the related UE capability was discussed as below.
	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.
	

	
	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


In RRC_INACTIVE, the UE can only receive the unicast data over radio bearers configured for SDT. Therefore, unicast PDSCH in the component 1 is the PDSCH for SDT. Since there is no layer 1 feature group for SDT, the prerequisite should be only the FG of MBS reception in RRC_INACTIVE, i.e., xx-y. The FG 5-11 should be removed since they are for PDSCH reception in RRC_CONNECTED. 
Proposal 3: The prerequisite of FG for intra-slot TDM-ed unicast PDSCH and group-common PDSCH for multicast in RRC_INACTIVE state should be only the basic FG for MBS in RRC_INACTIVE.
UE features for NR sidelink evolution
In this section, the remaining issues of UE features for NR sidelink evolution are discussed, and the proposed updates are given.
The prerequisite feature groups for FG 47-k1, 47-m1, and 47-m3
In RAN2#125bis meeting, the applicability of SL features has been discussed, relevant agreements were consolidated in LS R1-2403827 (R2-2403924) and sent to RAN1. In this LS, RAN2 reached an agreement as follows:
From R2 perspective, UE is not expected to be (pre)configured to perform partial sensing operation over an unlicensed spectrum using interlace RB based transmission, in Rel-18. 
Following RAN2’s agreement, partial sensing operation is not supported over an unlicensed spectrum using interlace RB based transmission. That means FG 32-4, Transmitting NR sidelink mode 2 with partial sensing, should not be one prerequisite feature group for FG 47-k1, 47-m1, and 47-m3. For FG 32-4a, same as partial sensing, the same treatment can be adopted. Thus, [32-4, 32-4a] should be removed from the prerequisite feature groups for FG 47-k1, 47-m1, and 47-m3.
Proposal 4: [32-4, 32-4a] should be removed from the prerequisite feature groups for FG 47-k1, 47-m1, and 47-m3.

FG 47-m4	Receiving PSCCH/PSSCH from 2nd starting symbol in a slot
Regarding 47-m4 after RAN1#116-bis, the prerequisite feature groups are pending. Considering that to receive PSCCH/PSSCH from 2nd starting symbol in a slot, the prerequisite FG should be receiving NR sidelink, i.e. 15-1. But in Rel-18, only FR1 unlicensed bands (n46 and n96/n102) is supported, thus, PT-RS is not supported in this item. So, we think the prerequisite feature groups should be kept as it is without brackets, i.e. 15-1 except Component 5.
Proposal 5: the prerequisite feature groups of FG 47- m4 should be 15-1 except Component 5, this FG should be updated as follows:
	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
	
	
	
	
	
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.]



FG 47-m13	Transmissions/receptions of multiple dedicated PRBs in interlace-based PSFCH
For FG 47-m13, considering that common interlace-based PSFCH is one option of PSFCH formats, in addition to dedicated interlace-based PSFCH. Thus, this FG is should be defined additionally. And our views on the pending issues are as follows:
1, Prerequisite feature groups: To transmit multiple dedicated PRBs in interlace-based PSFCH on the shared spectrum, UE should support multi-channel access procedures, i.e. FG 47-k2 should be one of the prerequisites. Besides, PSFCH is used for ACK/NACK feedback of PSSCH, so FG 47-m1 should be one of the prerequisites. 
2, The need for the gNB to know if the feature is supported: There are three formats of PSFCH supported on shared spectrum, Rel-16 legacy format, dedicated interlace-based PSFCH and common interlace-based PSFCH. And SL feedback is supported on Uu, thus, it is beneficial for gNB to have information of this capability to configure the proper resource pool or to enable HARQ, so this FG is necessary to be reported to gNB.
3, The capability signalling exchange between UEs: Considering that SL HARQ is supported for unicast and groupcast, in groupcast, PSSCH Tx UE has no knowledge about whether Rx UE is able to transmit PSFCH or not, so there is no requirement for exchanging such FG between UEs.
4, Mandatory/Optional: Considering that there is no need exchange capability information between UEs, and other PSFCH formats, e.g.  R16 legacy format, dedicated interlace-based PSFCH could be supported by a UE, so this FG should be optional with capability signalling. 
5, Other highlighted parts are reasonable.
Proposal 6:  FG 47- m13 should be updated as follows:
	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
	47- k2, 47-m1TBD
	NoYes
	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



[bookmark: OLE_LINK1][bookmark: OLE_LINK2]FG 47-v2	Synchronization for SL CA
Regarding 47-v2 after RAN1#116-bis, the prerequisite feature groups are still pending. Considering that FG 15-4 is a basic FG for sidelink synchronization, support of the synchronization reference, e.g. gNB, GNSS and SyncRef UE, and the synchronization procedure are essential for synchronization for SL CA, so FG 15-4 should be one of the prerequisites as well.
Proposal 7:  FG 15-4 should be also one of the prerequisites of FG 47- v2, and the FG should be updated as follows:
	47. NR_SL_enh2
	47-v2
	[bookmark: _Hlk166061145]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




Conclusion
[bookmark: _GoBack]In this section, the proposals on UE features on MC, MBS and SL are summarized. 
UE features for MC
Proposal 1: If the following FG is introduced, the FG name should be PHY priority indication for one-shot HARQ-ACK feedback triggered by DCI format 1_3 and the reporting type should be per UE without differentiation.
	Index
	Feature group
	Components

	49-x
	PHY priority handling for one-shot HARQ-ACK feedback triggered by DCI format 1_3
	Support transmission of type 3 HARQ-ACK codebook using the first or second PUCCH configuration based on PHY priority indication in the triggering DCI format 1_3



Proposal 2: There should be no need to introduce feature group for DCI format 1_3/0_3 based BWP switching.
UE features for MBS
Proposal 3: The prerequisite of FG for intra-slot TDM-ed unicast PDSCH and group-common PDSCH for multicast in RRC_INACTIVE state should be only the basic FG for MBS in RRC_INACTIVE.
UE features for NR SL evolution
Proposal 4: [32-4, 32-4a] should be removed from the prerequisite feature groups for FG 47-k1, 47-m1, and 47-m3.
Proposal 5: the prerequisite feature groups of FG 47- m4 should be 15-1 except Component 5, this FG should be updated as follows:
	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
	
	
	
	
	
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.]



Proposal 6:  FG 47- m13 should be updated as follows:
	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
	47- k2, 47-m1TBD
	NoYes
	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



Proposal 7:  FG 15-4 should be also one of the prerequisites of FG 47- v2, and the FG should be updated as follows:
	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
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