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1 Introduction
At the RAN1#116bis meeting, UE features for Rel-18 WIs were discussed, and the updated UE features list in [1] was endorsed. 
In this contribution, we discuss remaining issues on UE features for sidelink, MC enhancements and endorsed TEI proposals.


2 Discussion on FGs for sidelink
At the RAN1#116bis meeting, UE features for sidelink were discussed, and there are several remaining proposals in the moderator’s summary as shown below [2].
	Proposal 2.1-1:
· Prerequisite FG of FG47-k1 is “32-4, 32-4a”
· Add a new component “9. SL Type 1 and Type 2 channel access for multiple starting positions in a slot” to FG47-k1

Proposal 2.5-1:
· Prerequisite FG of FG47-m1 is At least one of {15-25, 15-3, 32-4, 32-4a}

Proposal 2.6-1:
· Prerequisite FG of FG47-m3 is At least one of {15-25, 15-3, 32-4, 32-4a}

Proposal 2.6-2:
· Prerequisite FG of FG47-m4 is 15-1, and following notes are added
· Note: If UE supports 15-1, the UE is not required to support Component 5
· Note: It is up to RAN2 whether/how to implement the above Note and whether/how to update the prerequisite FGs

(H) Proposal 2.10-1:
· FG47-m13 is kept, i.e., remove yellow highlight
· Component for FG47-m13 is updated as follows
· 1. UE can transmit up to K PSFCH(s) in a slot, where each PSFCH transmission occupy K3 dedicated PRBs.
· 2. UE can receive up to L PSFCH(s) in a slot, where each PSFCH reception occupy K3 dedicated PRBs
· “Need for the gNB to know if the feature is supported” for FG47-m13 is No
· “Applicable to the capability signalling exchange between UEs” for FG47-m13 is No
· FG47-m13 is Optional without capability signaling
· Reporting granularity of FG47-m13 is not described
· Replace “signaling” by “FG” for “The signaling is only expected for a band where shared spectrum channel access must be used.” in the note of FG47-m13
· “Consequence if the feature is not supported by the UE” for FG47-m13 is kept as it is
· Prerequisite FG of FG47-m13 is 47-m1
· Note for FG47-m13 is updated as follows
· The FG is only expected for a band where shared spectrum channel access must be used.
· Candidate values for K are {4, 8, 16}
· Candidate values for L are {5, 15, 25, 32, 35, 45, 50, 64}

Proposal 4-3:
· Prerequisite FG of FG47-v2 is kept as it is, i.e., 47-v1, 15-4

(H) Proposal 4-4:
· Candidate values for X in component 1 of FG47-v3 are {5, 15, 25, 32, 35, 45, 50, 64, 100, 128}
· Candidate values for Y in component 2 of FG47-v3 are {4, 8, 16, 32, 64}



2.1 FG 47-k1
	Index
	FG
	Components
	Prerequisite
	Report to gNB
	Report to UE
	Type
	Note
	M/O

	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
	Per band
	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



For prerequisite, whether 32-4 (mode 2 RA with partial sensing) / 32-4a (mode 2 RA with random selection) are necessary as well as 15-25 (mode 1 RA based on different Uu carrier) and 15-3 (mode 2 RA with full sensing) is the remaining issue. Based on SL-U discussion so far, there seems to be no intention to preclude partial sensing and random selection from SL-U, therefore, these FGs should also be kept here.
Besides, although one additional component “9. SL Type 1 and Type 2 channel access for multiple starting positions in a slot” was proposed for this FG, we do not think this FG is necessary. The existing components (+ FG 47-m3) covers it.

Proposal 1: For FG 47-k1,
· Prerequisite FG is “At least one of {15-25, 15-3, [32-4, 32-4a]}”.
· Not add “9. SL Type 1 and Type 2 channel access for multiple starting positions in a slot”.


2.2 FG 47-m1
	Index
	FG
	Components
	Prerequisite
	Report to gNB
	Report to UE
	Type
	Note
	M/O

	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
	Per band
	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.



For pre-requisite, there seems to be no intention to preclude partial sensing and random selection from SL-U as mentioned for FG 47-k1.

Proposal 2: For FG 47-m1,
· Prerequisite FG is “At least one of {15-25, 15-3, [32-4, 32-4a]}”.


2.3 FG 47-m3
	Index
	FG
	Components
	Prerequisite
	Report to gNB
	Report to UE
	Type
	Note
	M/O

	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
	
	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



For pre-requisite, there seems to be no intention to preclude partial sensing and random selection from SL-U as mentioned for FG 47-k1.

Proposal 3: For FG 47-m3,
· Prerequisite FG is “At least one of {15-25, 15-3, [32-4, 32-4a]}”.


2.4 FG 47-m4
	Index
	FG
	Components
	Prerequisite
	Report to gNB
	Report to UE
	Type
	Note
	M/O

	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
	
	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.]



For pre-requisite, the reception capability FG 15-1 should be kept and notes to exclude unrequired part can be added.

Proposal 4: For FG 47-m4,
· Prerequisite FG is 15-1, and following notes are added.
· Note: If UE supports 15-1, the UE is not required to support Component 5.
· Note: It is up to RAN2 whether/how to implement the above Note and whether/how to update the prerequisite FGs.


2.5 FG 47-m13
	Index
	FG
	Components
	Prerequisite
	Report to gNB
	Report to UE
	Type
	Note
	M/O

	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
	TBD
	No
	No
	Per band
	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



At the last meeting, this FG was proposed but there was no agreement due to time limitation. In our view, this aspect on the newly introduced PSFCH structure is not covered in any other FG and thus this FG is necessary.
For components, they should be updated as described in the moderator’s proposal at the last meeting. When the number of receptions is discussed, basically the number of resources is considered since decoding capability is the main point. The same way can be applied to this FG as well. The number of PRBs is not used.
For pre-requisite, this feature is relative to interlaced structure, which means that FG 47-m1 should be prerequisite here.
For cap per X, ‘per band’ would be OK as in other FGs.
For report to gNB/UE, ‘report to gNB’ can be YES and ‘report to UE’ can be NO, as in FG 47-m1.
For the other columns, the existing texts can be agreed without any modification except for the candidate values. Candidate values defined in FG 15-11 (basic PSFCH TX/RX) can be reused, i.e., {5, 15, 25, 32, 45, 50, 64} for L and {4, 8, 16} for K.

Proposal 5: Introduce FG 47-m13 as follows.
	47-m13
	Transmissions/receptions of multiple resources in dedicated PRB(s) in interlace-based PSFCH
	1. UE can transmit up to K PSFCH(s) in a slot, where each PSFCH transmission occupy K3 dedicated PRBs.
2. UE can receive up to L PSFCH(s) in a slot, where each PSFCH reception occupy K3 dedicated PRBs.
	47-m1
	Yes
	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 {4, 8, 16}
Candidate values for L are {5, 15, 25, 32, 45, 50, 64}
	Optional with capability signalling




2.6 FG 47-v2
	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


For the remaining issue what prerequisite FG(s) should be adopted in FG47-v2, we support FL’s proposal in the 116bis meeting. We agreed that the prerequisite FGs of FG47-v1 were 15-3 and 15-11, which implies Rel-18 NR SL-CA capable UEs should support Rel-16 NR SL basic capabilities. Therefore, it is natural to support basic capability of NR SL synchronization in Rel-16 for supporting Rel-18 NR SL-CA synchronization.

Proposal 6:
· Prerequisite FG of FG47-v2 is kept as it is, i.e., 47-v1, 15-4

2.7 FG 47-v3
	47-v3
	PSFCH for SL CA
	1) UE supports receiving X PSFCH resources in a slot over all aggregated SL carriers
· 1-1) UE is capable of receiving at least one PSFCH resource on each of the aggregated carriers in a slot
2) UE supports transmitting Y PSFCH resources in a slot over all aggregated SL carriers according to PSFCH procedures
· 2-1) UE is capable of transmitting at least one PSFCH resource on each of the aggregated carriers
	47-v1
	Yes
	No
	
	Per band
	N/A
	N/A
	
	Candidate values for X are {FFS}

Candidate values for Y are {FFS}

Note: for component 1-1, it is up to UE implementation which PSFCH(s) to receive
	Optional with capability signalling


The remaining issue in FG47-v3 is about the candidate values for X and Y. 
Theoretically, in our view, these values should highly depend on the legacy value of supported PSFCH RX (N) and TX (M) in a single carrier, the BW of each carrier and total aggregated BW. In the previous meetings, it was agreed that the total supported BW and the number of supported carriers for NR SL-CA were subject to UE capability reporting. Considering that the maximum total aggregated BW is 70Mh and the number of aggregated carriers is 2, which are defined in RAN4, whereas the maximum BW for a single carrier is 40Mhz, the reasonable way to define candidate values at this later stage would be make the values for the single carrier roughly doubled, and a UE can select, and report supported PSFCH numbers up to the doubled value.

Proposal 7:
· Candidate values for X in component 1 of FG47-v3 are {5, 15, 25, 32, 35, 45, 50, 64, 70, 90, 100, 128}
· Candidate values for Y in component 2 of FG47-v3 are {4, 8, 16, 32}



3 Discussion on FGs for MCE
At the RAN1#116 meeting, UE features for MCE were discussed, and there are several remaining proposals in the moderator’s summary as shown below [3].
	Proposal 2-8:
· Introduce new FG for PHY priority handling for one-shot HARQ-ACK feedback triggered by DCI format 1_3

Proposal 2-13:
· Clarify whether unified TCI indication by using DCI format 1_3 is supported in maintenance discussion.
· If supported, introduce new FG for unified TCI indication by using DCI format 1_3

Proposal 2-14:
· Conclude that existing FGs for BWP switching are reused for DCI format 0_3/1_3

Proposal 2-15:
· Introduce new FG for support of 480/960 kHz SCS for multi-cell scheduling by DCI format 0_3/1_3



3.1 [bookmark: _Hlk165649996]PHY priority handling for one-shot HARQ-ACK feedback
According to the discussion at the RAN1#116bis meeting, it was pointed that the legacy FG for PHY priority handling for one-shot HARQ-ACK feedback is not DCI format specific, and hence it is not necessary to introduce new FG for DCI format 1_3.
Proposal 8: Conclude that the existing FGs for PHY priority handling for one-shot HARQ-ACK feedback is reused for DCI format 1_3.

3.2 Unified TCI
While some clarifications are still discussed in the maintenance session, we believe that unified TCI indication is supported by DCI format 1_3 as well as legacy DCI. Given that the legacy FG for unified TCI indication (FG23-1-1b, 23-10-1b) refers the legacy DCI formats, it may be better to introduce new FGs for unified TCI indication with DCI format 1_3.
Proposal 9: Introduce following FG for unified TCI with joint DL/UL TCI update by DCI format 1_3 (based on 23-1-1b).
· FG name
· Unified TCI with joint DL/UL TCI update by DCI format 1_3 for intra- and inter-cell beam management with more than one MAC-CE activated joint TCI state per CC
· Component
· 1: TCI state indication for update and activation  
· b) MAC-CE+DCI-based TCI state indication (use of DCI formats 1_3 with DL assignment)
· c) MAC-CE+DCI-based TCI state indication (use of DCI formats 1_3 without DL assignment)
· 2: The minimum beam application time in Y symbols per SCS
· 3: The maximum number of MAC-CE activated joint TCI states per CC in a band
· Prerequisite
· 23-1-1, At least one of {49-1, 49-1b}
· Type
· Per BC
· Note
· Component 2 candidate values: {1, 2, 4, 7, 14, 28, 42, 56, 70, 84, 98, 112, 224, 336}, where {84, 98, 112, 224, 336} only can be indicated in FR2
· Component 3 candidate values: {2, 3, 4, 5, 6, 7, 8}
· Note: The maximum number of MAC-CE activated joint TCI states across all CC(s) in a band for more than one MAC-CE activated joint TCI state is signaled in 23-1-1, component 5
· Note: activated joint TCI state(s) include all PDCCH/PDSCH receptions and PUSCH/PUCCH
· Mandatory or optional
· Optional with capability signaling

Proposal 10: Introduce following FG for unified TCI with separate DL/UL TCI update by DCI format 1_3 (based on 23-10-1b).
· FG name
· Unified TCI with separate DL/UL TCI update by DCI format 1_3 for intra-cell beam management with more than one MAC-CE activated separate TCI state per CC
· Component
· TCI state indication for update and activation 
· b) MAC-CE+DCI-based TCI state indication (use of DCI formats 1_3 with DL assignment)
· c) MAC-CE+DCI-based TCI state indication (use of DCI formats 1_3 without DL assignment)
· The minimum beam application time in Y symbols per SCS
· The maximum number of MAC-CE activated DL TCI states per CC in a band
· The maximum number of MAC-CE activated UL TCI states per CC in a band
· Prerequisite
· 23-10-1, At least one of {49-1, 49-1b}
· Type
· Per BC
· Note
· If a UE supports FG 23-10-1m, the signalled component values also apply to inter-cell beam management
· Mandatory or optional
· Optional with capability signaling

3.3 BWP switching
According to the discussion at the RAN1#116bis meeting, it was pointed that the legacy FGs for BWP switching are not DCI format specific. However, the UE behaviour for BWP switching with by DCI format 0_3/1_3 is extended from that for legacy DCI formats, and hence we think it is better to introduce new FG. In our view, it is not necessary to introduce separate FGs for DCI format 0_3 and 1_3.
It should be noted that whether to introduce new FG related to dormant BWP switching on multiple CCs RRM requirements for DCI format 0_3/1_3 should be discussed in RAN4.
Proposal 11: Introduce following FG for BWP switching with same numerology by DCI format 0_3/1_3.
· FG name
· BWP switching with same numerology by DCI format 0_3/1_3
· Component
· Support of BWP switching with same numerology by DCI format 0_3/1_3
· Prerequisite
· At least one of {49-1, 49-1b, 49-2, 49-2b}
· Type
· Per BC
· Note
· None
· Mandatory or optional
· Optional with capability signaling

Proposal 12: Introduce following FG for BWP switching with different numerology by DCI format 0_3/1_3.
· FG name
· BWP switching with different numerology by DCI format 0_3/1_3
· Component
· Support of BWP switching with different numerology by DCI format 0_3/1_3
· Prerequisite
· At least one of {49-1, 49-1b, 49-2, 49-2b}
· Type
· Per BC
· Note
· None
· Mandatory or optional
· Optional with capability signaling

3.4 480/960 kHz SCS for multi-cell scheduling
In our view, especially for large SCS such as 480/960 kHz SCS, multi-slot scheduling is essential feature while it is not supported with DCI format 0_3/1_3. In that sense, we don’t see the strong need to support 480/960 kHz SCS with DCI format 0_3/1_3.
Given that candidate value of supporting carrier type is up to 120 kHz SCS in basic feature, 480/960 kHz SCS are not supported for multi-cell scheduling with DCI format 0_3/1_3 (i.e., only 120 kHz SCS is supported for FR2-2) based on the current basic FGs of multi-cell scheduling. 
Proposal 13: Conclude that 480/960 kHz SCS is not supported for multi-cell scheduling with DCI format 0_3/1_3.



4 Discussion on FGs for TEIs
At the RAN1#116bis meeting, UE features for TEIs were discussed, and one remaining issue is following question from RAN2 [4, 5].
	· Topic 3: UE capabilities with "across all CCs”
In R1-2312705, some features (i.e. FG 40-1-1/2/2a/7/9, FG 40-2-8, FG, 40-3-1-1/1a/3/5/5a/7/8, FG 40-3-2-1/1a/2/5/6, FG 40-3-3-1/5, FG 40-6-5, FG 40-7-2a, FG 42-1/1a/1b/2/2a/2b, FG 55-6h) indicating capability “across all CCs” have different granularity, i.e. either per band, per BC or per FS. 
RAN2 thinks the definition of “across all CCs” for a feature group with “per BC” granularity is clear, but further clarification of “across all CCs” is needed if the feature group’s granularity is per band or per FS.
Therefore, RAN2 would like to ask RAN1 to further clarify the granularity of “across all CCs” for the above listed feature groups if their granularity are per band/per FS in Rel-18 RAN1 NR UE features list. 



As indicated by RAN2, the definition of “across all CCs” for a per-BC capability is rather clear; we believe it just means “across all CCs in all bands in the band combination”. Also, given that there may be more than a CC even in a single band (e.g., intra-band CA), it is clear for a per-band capability as well – “across all CCs” indicated in a per-band capability means “across all CCs in the band”. 
For per-FS (i.e., per band per band combination) capability such as FG55-6h, however, it may not be so clear as the above. Assuming a UE supporting a band combination {band#A, band#B}, a per-FS capability can be reported to any of band#A and #B independently, between which a component in the per-FS capability may report different values. This situation can be depicted as follows: 
[image: ]
Fig.1: Per-FS capability reporting with “across all CCs” value report
In the above case, we identify there may be two different interpretations; 1) the “across all CCs” implies “across all CCs in a band” or 2) “across all CCs in a band combination”. Taking a per-FS capability reported to band#A and band#B, both in a band combination {band#A, band#B}, in Fig.1 as an example, 
· If interpretation#1 (the “across all CCs” implies “across all CCs in a band in a band combination”) is taken, N1 and N2 would imply component#1 value across all CCs in Band#A and Band#B, respectively, assuming the band combination{band#A, band#B} (thus N1 and N2 can be different).
· If interpretation#2 (the “across all CCs” implies “across all CCs in a band combination”) is taken, both N1 and N2 would imply component#1 value across all CCs in band combination {Band#A, Band#B} (thus N1 and N2 must be the same). 
Our understanding is aligned with interpretation#1, i.e., any component in a per-FS report indicates the value applicable to the FS (i.e., the band in the band combination) since the defined Type applies to all the components in the FG unless stated otherwise. Meanwhile, we understand that there may be the ones who rather follows the other interpretation, i.e., interpretation#2, given that per-FS capability, by definition, takes a band combination into consideration. 
We strongly hope to see no ambiguity for interpretation of any UE capability information for the sake of work efficiency at our commercial side, and thus suggest discussing the issue at least for per-FS capability. In addition, once the interpretation for “across all CCs” component for FG55-6h is clarified, same clarification/interpretation could be applied to corresponding Rel-17 capabilities mentioned in RAN2 LS (mTRP-PDCCH-Case2-1SpanGap-r17 and mTRP-PDCCH-legacyMonitoring-r17).
Proposal 14: For the meaning of “across all CCs” component for FG55-6h, mTRP-PDCCH-Case2-1SpanGap-r17 and mTRP-PDCCH-legacyMonitoring-r17 that are per-FS (i.e. per band per band combination) capabilities, discuss which of the following interpretations is correct: 
· [bookmark: _Hlk163220344]Interpretation#1: “across all CCs” implies “across all CCs in a band in a band combination”. 
· Interpretation#2: “across all CCs” implies “across all CCs in a band combination”.



5 Discussion on FGs for NR support for dedicated spectrum less than 5MHz for FR1
RAN1 received LS from RAN4 [6] to examine the necessary modifications and define UE capabilities for optional support of asymmetric bandwidths with 
· 3 MHz in uplink (and 5 MHz or larger CBW in downlink)
· and potentially also for 3 MHz in downlink (and 5 MHz or larger CBW in uplink) with lower priority and no urgency.

As discussed in our companion contribution in AI 5 [7], there are two alternatives to address this issue, especially for the case with 3MHz in uplink (and 5 MHz or larger CBW in downlink), as follows, and we think it should be discussed under AI 8.2.1 at RAN1#117 on which alternative is taken and corresponding reply LS to RAN2/4 should be sent out. 

· Alt.1: Clarify that FG51-1 (support-3MHz-ChannelBW-r18) is to report the support of 3MHz channel BW operation for both symmetric and asymmetric cases, i.e., no new FG is introduced for asymmetric channel BW operation.
· Alt.2: Introduce new FG to report the support of asymmetric channel BW operation with 3MHz channel BW in uplink, while FG51-1 (support-3MHz-ChannelBW-r18) is to report the support of 3MHz channel BW operation for symmetric case.

In Alt.1, 
· If UE supports FG 51-1, it works in both asymmetric case (3MHz in UL and 3MHz in DL) and symmetric case (3MHz in UL and >3MHz in DL).
· It does not mean NW needs to support both symmetric and asymmetric cases at the same time. It just means UE supporting FG 51-1 can work in both symmetric and asymmetric cases.
· In order to support FG 51-1, UE shall be capable of both symmetric and asymmetric cases. It can avoid UE fragmentation (e.g., some UEs only support asymmetric case), while it requires some unnecessary features for asymmetric case (e.g., 12 PRB PBCH reception and 15 PRB CORESET#0 reception).
· No additional UE capability signalling is necessary
In Alt 2,
· Two separate UE capabilities, e.g., FG 51-1 and FG 51-1a, are necessary (i.e., additional UE capability signalling).
· UE supporting FG 51-1 can work at least in symmetric case, and whether it can also work in asymmetric case or not is reported via FG 51-1a.
· UE supporting FG 51-1a can work in asymmetric case only. 
· It is possible that some UEs only support asymmetric case, as it may be easier than supporting both symmetric and asymmetric cases.

Following is possible update of RAN1 UE feature list for each alternative:
· Alt 1:
· Add a note in FG 51-1: The UE supporting this FG supports 3 MHz asymmetric uplink and downlink bandwidth operation when asymmetricBandwidthCombinationSet as per TS 38.101-1 is signalled
· Alt 2:
· Introduce new FG 51-1a for the support of 3 MHz asymmetric uplink and downlink bandwidth operation
· FG name
· Support for 3 MHz asymmetric uplink and downlink channel bandwidth
· Component
· Support of 3 MHz uplink and 5MHz (or wider) downlink channel bandwidth
· Prerequisite
· None
· Type
· Per band (FDD only, FR1 only)
· Note
· This FG is supported for 15 kHz SCS only
· This FG is applicable only for the bands where asymmetricBandwidthCombinationSet as per TS 38.101-1 is signalled in Rel-18
· Note: The UE supporting this FG supports configuration of 15 PRB UL BWP operation
· This FG is only applicable to single-carrier operation. 
· This FG is not applicable to UEs indicating supportOfRedCap-r17 (i.e., FG 28-1) or supportOfERedCap-r18 (i.e., FG 48-1).
· Mandatory or optional
· Optional with capability signaling

Proposal 15: Down-select from one of the following alternatives to address the issue mentioned in R1-2403833
· Alt 1:
· Add a note in FG 51-1: The UE supporting this FG supports 3 MHz asymmetric uplink and downlink bandwidth operation when asymmetricBandwidthCombinationSet as per TS 38.101-1 is signalled
· Alt 2:
· Introduce new FG 51-1a for the support of 3 MHz asymmetric uplink and downlink bandwidth operation
· FG name
· Support for 3 MHz asymmetric uplink and downlink channel bandwidth
· Component
· Support of 3 MHz uplink and 5MHz (or wider) downlink channel bandwidth
· Prerequisite
· None
· Type
· Per band (FDD only, FR1 only)
· Note
· This FG is supported for 15 kHz SCS only
· This FG is applicable only for the bands where asymmetricBandwidthCombinationSet as per TS 38.101-1 is signalled in Rel-18
· Note: The UE supporting this FG supports configuration of 15 PRB UL BWP operation
· This FG is only applicable to single-carrier operation. 
· This FG is not applicable to UEs indicating supportOfRedCap-r17 (i.e., FG 28-1) or supportOfERedCap-r18 (i.e., FG 48-1).
· Mandatory or optional
· Optional with capability signaling



6 Conclusion
In this contribution, we presented our views on UE features for sidelink, MC enhancements, NR support for dedicated spectrum less than 5MHz for FR1 and endorsed TEI proposals. Based on the discussion, following proposals were made.
Sidelink
Proposal 1: For FG 47-k1,
· Prerequisite FG is “At least one of {15-25, 15-3, [32-4, 32-4a]}”.
· Not add “9. SL Type 1 and Type 2 channel access for multiple starting positions in a slot”.
Proposal 2: For FG 47-m1,
· Prerequisite FG is “At least one of {15-25, 15-3, [32-4, 32-4a]}”.
Proposal 3: For FG 47-m3,
· Prerequisite FG is “At least one of {15-25, 15-3, [32-4, 32-4a]}”.
Proposal 4: For FG 47-m4,
· Prerequisite FG is 15-1, and following notes are added.
· Note: If UE supports 15-1, the UE is not required to support Component 5.
· Note: It is up to RAN2 whether/how to implement the above Note and whether/how to update the prerequisite FGs.
Proposal 5: Introduce FG 47-m13 as follows.
	47-m13
	Transmissions/receptions of multiple resources in dedicated PRB(s) in interlace-based PSFCH
	1. UE can transmit up to K PSFCH(s) in a slot, where each PSFCH transmission occupy K3 dedicated PRBs.
2. UE can receive up to L PSFCH(s) in a slot, where each PSFCH reception occupy K3 dedicated PRBs.
	47-m1
	Yes
	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 {4, 8, 16}
Candidate values for L are {5, 15, 25, 32, 45, 50, 64}
	Optional with capability signalling


Proposal 6:
· Prerequisite FG of FG47-v2 is kept as it is, i.e., 47-v1, 15-4
Proposal 7:
· Candidate values for X in component 1 of FG47-v3 are {5, 15, 25, 32, 35, 45, 50, 64, 70, 90, 100, 128}
· Candidate values for Y in component 2 of FG47-v3 are {4, 8, 16, 32}

MCE
Proposal 8: Conclude that the existing FGs for PHY priority handling for one-shot HARQ-ACK feedback is reused for DCI format 1_3.
Proposal 9: Introduce following FG for unified TCI with joint DL/UL TCI update by DCI format 1_3 (based on 23-1-1b).
· FG name
· Unified TCI with joint DL/UL TCI update by DCI format 1_3 for intra- and inter-cell beam management with more than one MAC-CE activated joint TCI state per CC
· Component
· 1: TCI state indication for update and activation  
· b) MAC-CE+DCI-based TCI state indication (use of DCI formats 1_3 with DL assignment)
· c) MAC-CE+DCI-based TCI state indication (use of DCI formats 1_3 without DL assignment)
· 2: The minimum beam application time in Y symbols per SCS
· 3: The maximum number of MAC-CE activated joint TCI states per CC in a band
· Prerequisite
· 23-1-1, At least one of {49-1, 49-1b}
· Type
· Per BC
· Note
· Component 2 candidate values: {1, 2, 4, 7, 14, 28, 42, 56, 70, 84, 98, 112, 224, 336}, where {84, 98, 112, 224, 336} only can be indicated in FR2
· Component 3 candidate values: {2, 3, 4, 5, 6, 7, 8}
· Note: The maximum number of MAC-CE activated joint TCI states across all CC(s) in a band for more than one MAC-CE activated joint TCI state is signaled in 23-1-1, component 5
· Note: activated joint TCI state(s) include all PDCCH/PDSCH receptions and PUSCH/PUCCH
· Mandatory or optional
· Optional with capability signaling
Proposal 10: Introduce following FG for unified TCI with separate DL/UL TCI update by DCI format 1_3 (based on 23-10-1b).
· FG name
· Unified TCI with separate DL/UL TCI update by DCI format 1_3 for intra-cell beam management with more than one MAC-CE activated separate TCI state per CC
· Component
· TCI state indication for update and activation 
· b) MAC-CE+DCI-based TCI state indication (use of DCI formats 1_3 with DL assignment)
· c) MAC-CE+DCI-based TCI state indication (use of DCI formats 1_3 without DL assignment)
· The minimum beam application time in Y symbols per SCS
· The maximum number of MAC-CE activated DL TCI states per CC in a band
· The maximum number of MAC-CE activated UL TCI states per CC in a band
· Prerequisite
· 23-10-1, At least one of {49-1, 49-1b}
· Type
· Per BC
· Note
· If a UE supports FG 23-10-1m, the signalled component values also apply to inter-cell beam management
· Mandatory or optional
· Optional with capability signaling
Proposal 11: Introduce following FG for BWP switching with same numerology by DCI format 0_3/1_3.
· FG name
· BWP switching with same numerology by DCI format 0_3/1_3
· Component
· Support of BWP switching with same numerology by DCI format 0_3/1_3
· Prerequisite
· At least one of {49-1, 49-1b, 49-2, 49-2b}
· Type
· Per BC
· Note
· None
· Mandatory or optional
· Optional with capability signaling
Proposal 12: Introduce following FG for BWP switching with different numerology by DCI format 0_3/1_3.
· FG name
· BWP switching with different numerology by DCI format 0_3/1_3
· Component
· Support of BWP switching with different numerology by DCI format 0_3/1_3
· Prerequisite
· At least one of {49-1, 49-1b, 49-2, 49-2b}
· Type
· Per BC
· Note
· None
· Mandatory or optional
· Optional with capability signaling
Proposal 13: Conclude that 480/960 kHz SCS is not supported for multi-cell scheduling with DCI format 0_3/1_3.

TEI
Proposal 14: For the meaning of “across all CCs” component for FG55-6h, mTRP-PDCCH-Case2-1SpanGap-r17 and mTRP-PDCCH-legacyMonitoring-r17 that are per-FS (i.e. per band per band combination) capabilities, discuss which of the following interpretations is correct: 
· Interpretation#1: “across all CCs” implies “across all CCs in a band in a band combination”. 
· Interpretation#2: “across all CCs” implies “across all CCs in a band combination”.

NR support for dedicated spectrum less than 5MHz for FR1
Proposal 15: Down-select from one of the following alternatives to address the issue mentioned in R1-2403833
· Alt 1:
· Add a note in FG 51-1: The UE supporting this FG supports 3 MHz asymmetric uplink and downlink bandwidth operation when asymmetricBandwidthCombinationSet as per TS 38.101-1 is signalled
· Alt 2:
· Introduce new FG 51-1a for the support of 3 MHz asymmetric uplink and downlink bandwidth operation
· FG name
· Support for 3 MHz asymmetric uplink and downlink channel bandwidth
· Component
· Support of 3 MHz uplink and 5MHz (or wider) downlink channel bandwidth
· Prerequisite
· None
· Type
· Per band (FDD only, FR1 only)
· Note
· This FG is supported for 15 kHz SCS only
· This FG is applicable only for the bands where asymmetricBandwidthCombinationSet as per TS 38.101-1 is signalled in Rel-18
· Note: The UE supporting this FG supports configuration of 15 PRB UL BWP operation
· This FG is only applicable to single-carrier operation. 
· This FG is not applicable to UEs indicating supportOfRedCap-r17 (i.e., FG 28-1) or supportOfERedCap-r18 (i.e., FG 48-1).
· Mandatory or optional
· Optional with capability signaling
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