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1	Introduction
[bookmark: _Hlk156314184]In this contribution we provide our views about remaining technical aspects of UE features for the Rel-18 functionality of dedicated spectrum less than 5MHz, endorsed TEI proposals and MBS (triggered by R1-2401941). The latest endorsed RAN1 UE feature list is in [1] and associated LS to RAN2 is in [2].
[bookmark: _Ref178064866]2	Discussion
2.1	Remaining issues on UE features for dedicated spectrum for less than 5MHz.
As part of the incoming Liaison Statements, RAN1 and RAN2 through R4-2406717 received a Liaison Statement (LS) entitled “LS on UE Capability for Asymmetric BW for less than 5 MHz”. 
The LS contains the following action to RAN1:
	To WG RAN 2 and RAN 1
ACTION: 	RAN4 respectfully requests RAN2 and RAN1 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.



Based on the analysis performed in our discussion paper (See R1-2404535) submitted under Agenda Item (AI) 5, we have the following observation and proposal:
[bookmark: _Toc166257400]For less than 5MHz, the LS received through R4-2406717 does not have any impact in RAN1. This, since the legacy approach was following by just adding a new row into the existing Table 5.3.6-1 of TS 38.101-1, and thus the legacy UE capability description in TS 38.306 clause 4.2.7.2 for “asymmetricBandwidthCombinationSet” covers the new additions from the RAN4 draft CR in R4-2406620.
[bookmark: _Toc166257402]For less than 5MHz, there is no impact in RAN1 from the LS received in R4-2406717.
2.2	Remaining issues on UE features for MBS (triggered by R1-2401941).
 
In R1-2401941, RAN1 was informed that RAN2 plans to introduce a separate capability for TDM of group common PDSCH and unicast/broadcast for RRC inactive:
	R1-2401941
1. Overall Description:
[bookmark: OLE_LINK1]RAN2 would like to thank RAN1 for the replay LS on UE capability of multicast reception in RRC_INACTIVE. 

RAN2 agreed to introduce a new optional UE capability for intra-slot TDMed unicast/broadcast/multicast PDSCHs in RRC_INACTIVE state. 

2. Actions:
To RAN1 group: 
ACTION:  RAN2 respectfully asks RAN1 to take the information above into consideration.



RAN1 already communicated in the previous LS that the capabilities for multicast PDSCH were intended for RRC connected state, i.e. FG 33-3-2 and FG 33-3-3 do not apply to the UE multicast reception in RRC INACTIVE state. The capability for TDM in MBS Rel-17 is currently not mentioning the RRC state, and it may be good to clarify that the capability is intended for RRC_CONNECTED. However, this can be directly handled by RAN2 directly in 38.306. 
[bookmark: _Toc166257401]FG 33-3-3 is not currently limited to RRC CONNECTED state. 
[bookmark: _Toc166257403]For MBS, RAN1 should suggest RAN2 to update the capabilities for FG-33-3-3 in 38.306 to reflect that the scope is limited to RRC_CONNECTED. 

Regarding the content of the  capability for TDM in RRC inactive, two candidate FGs were discussed in RAN1#116b:
	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-RNTI 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



There was a discussion regarding whether component 2 in the second FG was required.  We think that to be consistent with the unicast and multicast capabilities, this component is required. If a UE requires to have a gap between TDM transmissions for unicast and multicast in the same slot in connected mode, it will most likely need that feature too in inactive state.  In addition, we think broadcast should also be added, otherwise, the support of TDMed broadcast/unicast is not clear. 
[bookmark: _Toc166257404]For MBS, support the FGs proposed in RAN1#116b for TDM of group common and unicast PDSCH, including the component on whether a time separation of 4 symbols between starting times is required. 
[bookmark: _Toc166257405]For MBS, support component 1 in the FG for intra slot TDM in inactive state to include broadcast.

2.3	Remaining issues on UE features for Rel-18 TEI
In [3], RAN2 brings up an issue related to the wide-spread use of the term “across all CCs”. This statement is somewhat ambiguous, but in our understanding, this statement “across all CCs” refer to all CCs of the signaled granularity. For a “per band” or a “per FS” feature, “across all CCs” mean “across all CCs in the band”, and for a “per BC” feature, “across all CCs” mean “across all CCs in the band combination”. FG 55-6h is reported per FS, and we propose to clarify:
[bookmark: _Toc166257406][bookmark: _Hlk165983941]Clarify that “across all CCs” means “across all CCs in the band” for FG 55-6h.
The proposed changes are captured in Annex A.
3	Conclusion
In the previous sections we made the following observations: 
Observation 1	For less than 5MHz, the LS received through R4-2406717 does not have any impact in RAN1. This, since the legacy approach was following by just adding a new row into the existing Table 5.3.6-1 of TS 38.101-1, and thus the legacy UE capability description in TS 38.306 clause 4.2.7.2 for “asymmetricBandwidthCombinationSet” covers the new additions from the RAN4 draft CR in R4-2406620.
Observation 2	FG 33-3-3 is not currently limited to RRC CONNECTED state.

Based on the discussion in the previous sections we propose the following:
Proposal 1	For less than 5MHz, there is no impact in RAN1 from the LS received in R4-2406717.
Proposal 2	For MBS, RAN1 should suggest RAN2 to update the capabilities for FG-33-3-3 in 38.306 to reflect that the scope is limited to RRC_CONNECTED.
Proposal 3	For MBS, support the FGs proposed in RAN1#116b for TDM of group common and unicast PDSCH, including the component on whether a time separation of 4 symbols between starting times is required.
Proposal 4	For MBS, support component 1 in the FG for intra slot TDM in inactive state to include broadcast.
Proposal 5	Clarify that “across all CCs” means “across all CCs in the band” for FG 55-6h.
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Annex A (Proposed updates to the TEI FGs)
	55. TEI18
	55-6h
	PDCCH repetition for Rel-16 PDCCH monitoring
	1. Support of PDCCH repetition with Rel-16 PDCCH monitoring capability as defined in FG 11-2 family.
2. Supported mode of PDCCH repetition
3. X per CC
4. X across all CCs in the band
	FG23-2-1, and;

FG11-2 for (7, 3) or (4, 4) span based PDCCH monitoring;

FG55-6 for (2, 2) span based PDCCH monitoring with additional restriction(s)
	Yes 
	N/A
	
	Per FS
	N/A
	N/A
	
	Component 3: {4, 8, 16, 32, 44, 64, no limit}
Component 4: {4, 8, 16, 32, 44, 64, 128, 256, 512, no limit}

NOTE:
· Components 3 and 4 are reported only if UE supports inter-span PDCCH repetition.
· The limit X is associated with the total number of linked candidates of which the first candidate is received and the second one has not been received at any given span, where "received" and "not been received" is w.r.t. the end of the corresponding span of PDCCH candidate. 
· The limit X is indicated as a total count assuming count 1 for AL=1; 2 for AL=2; 4 for AL=4 or 8 or 16.
· Candidate value "no limit" does not imply BD limit can be exceeded

When a UE reports both FG 23-2-1e and this FG, the value reported in this FG is used if the configured span pattern of any serving cell satisfies FG 55-6

This capability is signalled for SCS 15 kHz and 30 kHz.
	Optional with capability signalling



