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Introduction
In RAN4 #110, some issues left in the core part were discussed. Accordingly, the latest progress was captured in WF [1]. In this paper, we would like to provide our thinking on the remain issues on inter-band SSB-less SCell and NES-based CHO.
Discussion on maintenance of inter-band SSB-less SCell
In last meeting, the following is agreed.
	Issue 1-2-1: UE capability indication for inter-band SSB-less
Agreement:
· Not consider dynamic UE capability.
Agreement (Wed Coffee break AH)
· Understanding 1: The UE capability is to indicate whether SSB-less operation can be supported for certain band pair. Specifically, if UE can support SSB-less operation between Band A and Band B, UE can support both (Ref: A + SSB-less: B) and (Ref: B + SSB-less: A)
· Understanding 2: If UE can support SSB-less operation between Band A and Band B, and UE can support CA combination containing A and B (e.g. A+B+C, A+B+D), then it is natural that UE can support SSB-less operation between A and B under such CA combinations.
· Example: UE support SSB-less operation between A and B, and UE support CA band combination A+B+C+D, then UE can support SSB-less operation between A and B under CA combination A+B+C+D, where C and D without SSB-less operation. 
Agreement:
							Per FS indication.
· For each band within the BC, UE indicates if it supports the SSB-less operation when this band is the reference band and other band(s) in the BC as the SSB-less band.
· Note: If UE indicate “support” for this band, it means all other bands within the BC can be configured as SSB-less bands. Otherwise, UE shall not indicate “support” for this band.
· Whether and how to define requirements for multiple SSB-less SCell activation will be FFS in RAN4 requirements discussion.
Agreements:

If UE indicates support of SSB-less operation between Band A and Band B, it is RAN4 understanding that there is no direction between A and B, which means that UE shall indicate either band as the reference band and the other band as the SSB-less band. How UE to indicate it is up to RAN2 to design. 

If UE indicates support of SSB-less operation between Band A and Band B, and UE can support CA combination containing A and B, then it is natural that UE can support SSB-less operation between A and B under such CA combination.




For the last agreement, it seems the wording is not yet clear enough. Although the detailed signalling is up to RAN2, it would be better if RAN4 can refine the wording a little. Combining with the previous agreement, it can be understood that, if the UE indicates “support” for any band in a CA band combination, this band can be configured as the reference band while all other band(s) within the BC can be configured as SSB-less band(s), or configured as an SSB-less band if any other band within the BC is configured as the reference band.
On the other hand, if the UE indicates support of inter-band SSB-less SCell operation between two bands within the BC by scellWithoutSSB-InterBandCA-r18, the UE also supports inter-band SSB-less SCell operation between these two bands contained in any of its parent BC.
Proposal 1: Clarify the agreements from last meeting as:
· For each band within the BC, UE indicates if it supports the SSB-less operation between this band and any other band(s) in the BC
· If the UE indicates “support” for any band in a CA band combination, this band can be configured as the reference band while all other band(s) within the BC can be configured as SSB-less band(s), or configured as an SSB-less band if any other band within the BC is configured as the reference band.
· If the UE indicates support of inter-band SSB-less SCell operation between two bands within the BC by scellWithoutSSB-InterBandCA-r18, the UE also supports inter-band SSB-less SCell operation between these two bands contained in any of its parent BC.
Since RAN4 has already agreed that the details of indication methods are to be defined in RAN2, we are not sure whether RAN2 has already start the discussion on this. If not, it is proposed to enclose above agreements in a dedicated LS to RAN2.
Proposal 2: If RAN2 discussion on detailed UE capabilities design is not triggered in this meeting, an LS to RAN2 enclosing RAN4 agreements is preferred.
Discussion on maintenance of NES-based CHO
For NES-based conditional handover, companies raised the specific cases in RAN4#110 meeting, including the case that using DCI 2-9 to trigger cell turning off and the case that if the CHO condition has been met but is not any more fulfilled when receiving the DCI 2-X command, which were discussed in parallel in previous RAN2 meeting. The proposals are listed as below:
· The CHO triggers for the use case of turning off the cell
	[bookmark: _Hlk156813136]Issue 2-3: NES CHO maintenance – Others
Issue 2-3-1 Cell switch off
· Proposals
· Option 1: Before going into the detailed discussion, RAN4 needs to double confirm if DCI2-9 can also indicate cell turning off.
· Option 2: RAN4 to study UE behaviour when serving cell will switch off but the handover channel condition hasn’t met.



In RAN2#123bis meeting, it was agreed that RAN2 support to add one bit of DCI 2-9 to trigger both use cases of Cell DTX/DRX activation and cell turning off. For the cell turning off case, RAN2 continued detailed discussion in RAN2#124 meeting. However, there was no consensus reached to further specify a procedure or UE behaviour on cell switching off. The main consideration is, this issue can be left to NW implementation on when to turn off the source cell. NW can choose to turn off the cell after the successful completion of CHO procedure. And even if serving cell was turned off before the handover channel condition is met and UE does not find other target cells, it has RLF procedure to handle. For us, it is also reasonable to depend on NW implementation and not to further specify UE behaviour for this case.
[bookmark: _GoBack]To sum up, from RAN4 perspective, we propose not to discuss UE behaviour on when serving cell will switch off but the handover channel condition hasn’t met. RAN4 can suspend to study the RRM impact after RAN2 agrees to introduce certain procedure for use cases of cell turning off.
Proposal 3: RAN4 to suspend the discussion on RRM impact on cell switching off case unless RAN2 agrees to introduce certain procedure and specify UE behaviour for this case
· CHO condition is not any more fulfilled when receiving the DCI 2-9
	[bookmark: OLE_LINK26][bookmark: OLE_LINK27]Issue 2-3-2 CHO condition is not any more fulfilled when receiving the DCI 2-9.
· Proposals
· Option 1:
· For the case DCI 2-X command comes after TEvent_DU + Tidentify_intra_with_index, the NES-based CHO shall be executed only if the condition of NES-based CHO is still met when receiving the DCI 2-X command.
· RAN4 to wait for RAN2 conclusion and decides if defining the handover delay requirement if the CHO condition has been met but is not any more fulfilled when receiving the DCI 2-X command.



For the case that the CHO condition has been met but is not any more fulfilled when receiving the DCI 2-9 command, we would like to point out that, the same issue may also arise with legacy conditional handover procedure: UE starts to execute CHO procedure once UE realize the condition is met at measurement point T1, while the channel condition of target cell gets bad at measurement point T2 after HO. Actually, UE cannot foresee the further signal quality changes and the decision of HO execution shall only base on the current measurements. It is difficult to specify further enhancement to avoid wrong HO execution due to signal changes since UE has already tried its best to evaluate the measurement event continuously based on measurement period. 
From this perspective, we prefer not to specify additional requirements for the handover delay requirement if the CHO condition has been met but is not any more fulfilled when receiving the DCI 2-X command. 
Proposal 4: RAN4 not to define RRM requirements on the case that the CHO condition has been met but is not any more fulfilled when receiving the DCI 2-X command.
Conclusions
Proposal 1:  Clarify the agreements from last meeting as:
· For each band within the BC, UE indicates if it supports the SSB-less operation between this band and any other band(s) in the BC
· If the UE indicates “support” for any band in a CA band combination, this band can be configured as the reference band while all other band(s) within the BC can be configured as SSB-less band(s), or configured as an SSB-less band if any other band within the BC is configured as the reference band.
· If the UE indicates support of inter-band SSB-less SCell operation between two bands within the BC by scellWithoutSSB-InterBandCA-r18, the UE also supports inter-band SSB-less SCell operation between these two bands contained in any of its parent BC.
Proposal 2:  If RAN2 discussion on detailed UE capabilities design is not triggered in this meeting, an LS to RAN2 enclosing RAN4 agreements is preferred.
Proposal 3: RAN4 to suspend the discussion on RRM impact on cell switching off case unless RAN2 agrees to introduce certain procedure and specify UE behaviour for this case
Proposal 4: RAN4 not to define RRM requirements on the case that the CHO condition has been met but is not any more fulfilled when receiving the DCI 2-X command.
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