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[bookmark: _Ref488331639]Introduction 
[bookmark: _Ref178064866]In this contribution, we would like to provide our considerations on configuration related issues from the following aspects:
· Which RRC model is used to configure candidate cell for L1/L2 mobility?   
· How to support delta configuration?                    
· How to handle the first source cell configuration when UE handovers to another cell?
· How to maintain candidate cell configurations?
· Whether target PCell/SCell can be current SCell/PCell? 
Discussion
RRC model for candidate cell configuration
In last RAN2#119 e-meeting, it was discussed on how to configure a candidate cell for L1/L2 mobility. Three options are on the table for further discussion.
Current options on the table: to configure a L1/L2 inter-cell mobility candidate cell:
a.  	One RRCReconfiguration message for candidate target cell
b.	One CellGroupConfig IE for each candidate target cell
c.	One SpCellConfig IE for each candidate target cell

In order to make a decision, the three options are compared from perspective of signaling overhead, supported scenarios and processing delay as follows:
Signaling overhead
Regarding to signaling overhead, the comparison of the three is RRCReconfiguration > CellGroupConfig > SpCellConfig. RRCReconfiguration IE can accommodate the most contents which correspondingly results in the largest signaling overhead. Even if delta configuration can be used to achieve smaller signaling overhead, it may introduce additional complexity to study which parameter in RRCReconfiguration message can be omitted for L1/L2 mobility candidate configuration. A lot of changes to specification might also be needed to reflect these restrictions. 
Supported scenarios
In terms of supported scenarios, the differences are observed as follows. 
· RRCReconfiguration has advantage to cover all scenarios, i.e., inter/intra-frequency, CA, DC, inter/intra-DU, inter/intra-CU. 
· CellGroupConfig works for inter/intra-frequency, CA, inter/intra-DU cases.
· SpCellConfig limits to single cell change case. 
Processing delay
For processing delay, UE has to take more time to perform compliance check for RRCReconfiguration compared to other two RRC models.
[bookmark: _Toc114735848][bookmark: _Toc115357883]When comparing RRCReconfiguration, CellGroupConfig and SpCellConfig from perspective of signaling overhead, supported scenarios and processing delay, we may have the following observation:
i. [bookmark: _Toc115357884]Signalling overhead:  RRCReconfiguration > CellGroupConfig > SpCellConfig
ii. [bookmark: _Toc115357885]Supported scenarios:  RRCReconfiguration > CellGroupConfig > SpCellConfig
iii. [bookmark: _Toc115357886]Processing delay: RRCReconfiguration > CellGroupConfig = SpCellConfig
Based on initial progress in post email discussion [2], RRCReconfiguration and CellGroupConfig are supported by majority. In our understanding, RRCReconfiguration is capable enough to configure a candidate cell for L1/L2 mobility but may be overkill. Therefore, we think CellGroupConfig can be taken as a tradeoff and is qualified to cover all targeted cases specified in WID.
[bookmark: _Toc115357877]CellGroupConfig IE is used to configure a candidate cell for L1/L2 mobility.
Support of delta configuration
For intra-DU L1/L2 mobility, candidate cell configurations may not differ much since they are managed by the same DU. In order to reduce the signaling overhead to configure a candidate cell, delta configuration is supposed to be supported as what has been agreed in last RAN2 e-meeting.
RAN2 to consider preparation of target cell configurations capable of dynamic switching without need for full configuration.

With delta configuration, each candidate cell can be configured as the delta part to a reference, i.e., the complete configuration of a candidate cell is determined by combing reference configuration and corresponding delta part. According to TS 38.331, delta signaling is achieved by employment of need code, i.e., Need Code M. Network does not need to provide the IEs with need code M if previous configurations can be maintained. 
In legacy handover, source cell configuration is taken as reference to support delta configuration for target cell. While for L1/L2 mobility, the source cell is changing if subsequent L1/L2 mobility is allowed without discarding candidate configurations. Therefore, it is necessary to fix and store a configuration for reference so that the candidates can keep valid with the change of source cell. In our understanding, any configuration is feasible to be used as reference as long as network makes a well intra-coordination. Maybe the most intuitive method is to take the first source cell configuration as reference with the benefit that no extra signaling is needed to provide the reference configuration. This requires UE to store the full configuration used by first source cell before/when it handovers to another cell.
[bookmark: _Toc115357878]Delta configuration can be achieved by utilization of need code M. 
[bookmark: _Toc115357879]First source cell configuration is stored as reference for supporting delta configuration of candidate cells.
Handle of first source cell configuration
If subsequent L1/L2 mobility is supported, there would be a case that UE may move back to the first source cell after several times of handovers. Whether the first source cell can be considered as a candidate for the following L1/L2 mobility procedures should be discussed. If handover back to the first source via L1/L2 mobility procedure is to support, two solutions can be considered to make the first source cell available as a candidate.
· Option1: Network configures first source cell as a candidate cell together with other candidate cells for L1/L2 mobility.
· Option2: UE autonomously stores first source cell as a candidate when it moves to another cell.
For Option1, whether UE can move back to the first source cell is up to network configuration, i.e., the first source cell is reachable provided if it exists in candidate cell list. But this will introduce extra signaling overhead since the first source cell configuration has already been available to UE. Although this issue can be addressed by Option2, some critical information as a candidate cell is absent in current source cell configuration, such as measurement config for candidate monitoring, candidate cell index, etc. and not synced with NW
Considering the complexity of Option2, we suggest to adopt Option1 to determine whether UE can move back to the first source cell via L1/L2 mobility procedure. 
[bookmark: _Toc115357880]UE can only move back to first source cell via L1/L2 mobility procedure if it is configured as a candidate cell.
Maintenance of candidate cell configuration
For L1/L2 mobility, NW will preconfigure multiple candidate cells to UE. While the candidate configuration cannot always be valid due to the change of UE location or some other reasons. In this section, we would like to discuss the maintenance of candidate cells from UE side, i.e., when to modify/release a candidate cell configuration. We might have the following two points of view to understand this issue.
· Option1: UE-triggered modification/release of candidate cell configuration. With this option, some conditions should be defined for validity check. For example, a candidate cell might be invalid once it has ever been selected as target, or each candidate is associated with a timer and the configuration is valid before timer expires, etc. Based on preconfigured conditions, UE is able to determine a candidate cell as invalid and release the configuration from candidate cell list. 
· Option2: NW-triggered modification/release of candidate cell configuration, e.g., via RRCReconfiguration message. In this option, UE assume the candidate cell configuration as valid if no RRC signaling for update is received.
As for option1, the candidate list maintained by UE would be asynchronized with the one received from network which may not be expected by network. Therefore, from simplicity perspective, we prefer to follow Option2 and avoid any UE-triggered mechanism for the maintenance of candidate cells.
[bookmark: _Toc115357881]Candidate cell configuration can only be modified/released by Network.  
Candidate configuration in CA
For the scenario supported by L1/L2 mobility, progress was achieved as follows:
	R2 will initially focus on PCell mobility. 
R2 assumption: Rel-18 L1/L2 mobility includes both non-CA (PCell only) and CA scenarios (PCell and SCell). This includes the following cases
a) the target PCell/target SCell(s) is not a current serving cell (CA  CA scenario with PCell change)
b) FFS the target PCell is a current SCell
c) FFS the target SCell is the current PCell



[bookmark: _GoBack]As yellow-highlighted, it is FFS on whether target PCell/SCell can be current SCell/PCell. From configuration perspective, it is feasible for network to configure current SCell/PCell candidate cell. With this configuration, L1 measurement of different carriers can be available even if we do not enhance current CSI framework to support inter-frequency L1 measurement for a candidate cell. Furthermore, since candidate cell has already been a serving cell of UE before cell change, TA acquisition procedure can be skipped for fast connection.
[bookmark: _Toc115357882]Target Pcell/SCell can be current SCell/PCell, i.e., current SCell/PCell can be configured as candidates. 
Conclusion
Based on the discussion in section 2 we have following observations:
Observation 1	When comparing RRCReconfiguration, CellGroupConfig and SpCellConfig from perspective of signaling overhead, supported scenarios and processing delay, we may have the following observation:
i.	Signalling overhead:  RRCReconfiguration > CellGroupConfig > SpCellConfig
ii.	Supported scenarios:  RRCReconfiguration > CellGroupConfig > SpCellConfig
iii.	Processing delay: RRCReconfiguration > CellGroupConfig = SpCellConfig
Based on the discussion above, we have the following proposals:
Proposal 1	CellGroupConfig IE is used to configure a candidate cell for L1/L2 mobility.
Proposal 2	Delta configuration can be achieved by utilization of need code M.
Proposal 3	First source cell configuration is stored as reference for supporting delta configuration of candidate cells.
Proposal 4	UE can only move back to first source cell via L1/L2 mobility procedure if it is configured as a candidate cell.
Proposal 5	Candidate cell configuration can only be modified/released by Network.
Proposal 6	Target Pcell/SCell can be current SCell/PCell, i.e., current SCell/PCell can be configured as candidates.
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