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[bookmark: _Ref488331639]Introduction 
[bookmark: _Ref178064866]In last RAN2#119bis-e, agreements related to RRC were made as follows:
	A L1/L2 inter-cell mobility candidate (target) configuration is received within an RRC message before the L1/L2 dynamic switch is triggered.
RAN2 continues the discussion on the RRC models by focusing on Model 1 and Model 2 and stage-3 details.
a.	Model 1: One RRCReconfiguration message (or FFS RRCReconfiguration IEs) for each candidate target configuration
b.	Model 2: One CellGroupConfig IE (FFS additional IEs) for each candidate target configuration
RAN2 assumes that sequential L1L2 cell change between Candidates without RRC reconfiguration can be supported. 
RAN2 assumes that candidate cell configuration can only be modified / released by Network (FFS later whether some optimization should be applied e.g. for release). 
For L1L2 mobility will support that candidate configurations are delta configurations on top of a reference configuration. FFS if the reference configuration is a separate reference configuration or e.g. the current configuration. 
For L1L2 mobility, Target Pcell/SCell can be current SCell/PCell, i.e., current SCell/PCell can be configured as candidates.


In this contribution, we would like to further discuss RRC related issues.
Discussion
RRC model for candidate cell configuration
According to the agreements, further discussion is needed on which RRC model is used to configure LTM candidates between Model 1 and Model 2.
RAN2 continues the discussion on the RRC models by focusing on Model 1 and Model 2 and stage-3 details.
a.	Model 1: One RRCReconfiguration message (or FFS RRCReconfiguration IEs) for each candidate target configuration
b.	Model 2: One CellGroupConfig IE (FFS additional IEs) for each candidate target configuration

The pros and cons of the two models are summarised in [2] based on inputs from companies.
	Model
	Pros
	Cons

	Model 1
(One RRCReconfiguration message (or FFS RRCReconfiguration IEs) for each candidate target configuration)
	· Full flexibility
· Support of all targeted scenarios
· Similarities with the existing CHO framework

	· Since only intra-CU scenario is considered, there may be no need to provide all configurations and field within the RRCReconfiguration message.
· Existing RRC procedures may heavily impacted (specification efforts may not be minimal).
· Delta signalling may be needed (and needs to be discussed how to achieve it).
· Potentially longer latency due to the execution of some RRC procedures (e.g., radio bearers, security, L1/L2 processing).


	Model 2
(One CellGroupConfig IE (FFS additional IEs) for each candidate target configuration)
	· Support for all targeted scenarios
· Smaller signalling overhead compared to e.g., model 1.
· Potentially reduced interruption time due to less time spent by the UE to execute non-necessary RRC procedures.

	· How to perform L2 reset needs to be clarified
· A new procedure for L1/L2 mobility may be needed (but some companies do not consider this necessarily a con).
· One CellGroupConfig for each L1/L2 mobility target configuration
· Configuration outside the CellGroupConfig may require a subsequent RRCReconfiguration message after the switch has happened.
· Delta signalling may be needed (and needs to be discussed how to achieve it).



As can be observed from the table, both Model1 and Model2 work for all targeted scenarios specified in WID. Model1 has advantage on reusing legacy CHO framework and Model2 is beneficial for reduction of signalling overhead and latency. It seems difficult to make selection by comparing the pons of the models, hence we would like to further analyse the cons part to evaluate how much works are needed to address the disadvantages for each model.
For Model1, the most significant cons lie in signalling overhead and processing latency. For intra-CU LTM, CU-related configurations such as radioBearerConfig, masterKeyUpdate are not needed. Delta configuration can be considered to overcome the shortcoming of Model1, but this may introduce additional complexity to study what parameters in RRCReconfiguration message can be omitted for LTM candidate configuration. To capture these restrictions, lots of specification changes are also needed.
For Model 2, the cons mainly regard to how to provide UE with the information outside CellGroupConfig IE, e.g., L2 reset indication such as recoverPDCP, measConfig etc. For L2 reset indication, it was agreed in last meeting that RAN2 assumes whether UE performs partial/full MAC reset, RLC re-establishment and PDCP data recovery is explicitly controlled by NW and RRC can used for indication. If L2 reset indication is to be included in candidate configuration, it is also possible to use CellGroupConfig IE by extending one bit for indication. While the relationship (i.e., inter or intra DU) between source cell and candidate cell would be changed due to the support of subsequent LTM, cell switch MAC CE might be more suitable to provide L2 reset indication. Further details can be found in our accompanying contribution [3]. 
For L3 measurement configuration, it is still not clear whether frequent update of L3 measurement is needed for LTM within same CU. If measConfig needs to be changed, a subsequent RRC reconfiguration procedure can be triggered after LTM is completed.
Based on above discussions, it is proposed to adopt CellGroupConfig IE for LTM candidate configuration.
[bookmark: _Toc118367039][bookmark: _Toc118379429][bookmark: _Toc118379706][bookmark: _Toc118367040][bookmark: _Toc118379430][bookmark: _Toc118379707][bookmark: _Toc118367041][bookmark: _Toc118379431][bookmark: _Toc118379708][bookmark: _Toc118367042][bookmark: _Toc118379432][bookmark: _Toc118379709][bookmark: _Toc118470662]CellGroupConfig IE is used to configure candidate cells for L1/L2 mobility.
LTM to candidate cell
In last meeting, we have made the following agreements.
RAN2 assumes that sequential L1L2 cell change between Candidates without RRC reconfiguration can be supported. 
RAN2 assumes that candidate cell configuration can only be modified / released by Network (FFS later whether some optimization should be applied e.g. for release). 

As agreed, subsequent LTM without RRC reconfiguration is supported. And candidate cell configuration can only be modified / released by Network. With candidate configuration maintained by UE, it should be clarified whether all candidate configurations can be assumed as valid before explicitly released by network. For example, should there be any restriction that a same candidate configuration cannot be applied more than one time?
As what was discussed in selective activation of SCGs, there would be security key reuse issue if UE moves back to a same candidate without no new sk_counter provided. For LTM, security key is not changed since it is focused on intra-CU scenario. Furthermore, LTM is assumed to triggered by NW, it can up to network to guarantee the validity of indicated target cell. 
[bookmark: _Toc118470663]UE considers all candidate cells as valid unless NW explicitly releases them.
In legacy CHO, the source cell where CHO configuration is received will not be configured as a candidate because subsequent CHO without reconfiguration is not supported. Since subsequent LTM is allowed, there would be a case that UE moves back to initial source cell (i.e., the cell where LTM candidate configurations are received) after several times of cell switch. Therefore, it is proposed that initial source cell can be also configured as a candidate cell for subsequent LTM, i.e., UE can perform LTM to initial source cell as long as it is configured as a candidate cell.
[bookmark: _Toc118379437][bookmark: _Toc118379712][bookmark: _Toc118470664]UE can also perform subsequent LTM to the initial source cell as long as it is configured as a candidate cell.
Support of delta configuration
For the support of delta configuration, progress was made as follows:
For L1L2 mobility will support that candidate configurations are delta configurations on top of a reference configuration. FFS if the reference configuration is a separate reference configuration or e.g. the current configuration. 

To reduce signaling overhead, it was agreed LTM candidate can be provided as delta configuration on top of a reference configuration, FFS on what configuration is used as reference.
In legacy handover, source cell configuration is taken as reference to support delta configuration for target cell. While for LTM, the source cell is changing due to the support of subsequent LTM without RRC reconfiguration. It is necessary to define a specific configuration as reference so that the candidate configurations can keep valid during subsequent LTM. The following two options can be considered to provide the reference configuration.
· Option1: Current source serving cell configuration as reference.
· Option1: NW provides a specific configuration as reference, e.g., a sperate configuration other than candidate configurations.
· Option3: The initial source cell configuration is used as reference. 
For Option1, legacy principle is reused but this option is difficult for NW to prepare candidate configurations. Since the movement of UE can not be predicted, NW has to prepare each candidate configuration by taking other candidate configurations as reference. Both option2 and Option3 can work and are more efficient than Option1. But compared to Option2, Option3 has advantage that no extra signaling is needed to provide the reference configuration. With Option3, reference configuration can be available by just requiring UE to store the full configuration of the cell where LTM candidate configuration is received. Therefore, we propose to apply initial source cell configuration as reference to achieve delta configurations for LTM candidates. 
[bookmark: _Toc118470665]Initial source cell’s configuration is stored as reference for supporting delta configuration of candidate cells.
Conclusion
Based on the discussion above, we have the following proposals:
Proposal 1	CellGroupConfig IE is used to configure candidate cells for L1/L2 mobility.
Proposal 2	UE considers all candidate cells as valid unless NW explicitly releases them.
Proposal 3	UE can also perform subsequent LTM to the initial source cell as long as it is configured as a candidate cell.
Proposal 4	Initial source cell’s configuration is stored as reference for supporting delta configuration of candidate cells.
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