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1. Introduction 
[bookmark: _Hlk114824089]New WI on “Further NR mobility enhancements” was approved in [1]. Last RAN2 meeting #119, RAN2 made the following agreements in the candidate solutions:
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


Below post email discussion was triggered and summary proposals are as follow:
[bookmark: _Hlk112427800][Post119-e][048][feMob] Candidate target configurations for L1/L2 mobility (Ericsson)
	Scope: Explore/Identify the pros/cons of options on the table in the support of the different target scenarios, supporting with high performance cell changes without reconfiguration. Can identify specific aspects of the configurations, that are potentially necessary. 
	Intended outcome: Report, with proposals to be addressed at next meeting. 
	Deadline: long (to next meeting)

Proposal 1	A L1/L2 inter-cell mobility target configuration is received within an RRC message before the L1/L2 mobility is triggered.
Proposal 2	RAN2 has the following understanding about the RRC models considered to mode a L1/L2 inter-cell mobility target configuration:
	Model
	Pros
	Cons

	Model 1
	· Full flexibility
· Support of all targeted scenarios
· Similarities with existing CHO framework

	· Since only intra-DU 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
	· Support for all targeted scenarios
· Smaller signalling overhead compared e.g., to 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.


	Model 3
	· The smallest signalling overhead compared to the other models
	· Target scenarios not fully supported (i.e., no support for the inter-DU case).
· How to perform L2 reset needs to be clarified
· Little flexibility compared to the other models




Proposal 3	A model in which one L1/L2 mobile target configuration is one SpCellConfig (or one SCellConfig) is not considered.
Proposal 4	RAN2 to continue the discussion on the RRC models by focusing only on Model 1 and Model 2 and possible stage-3 details of these models.


In this contribution, we would like to discuss the protocol aspect and scenarios to support L1/L2 mobility to reduce handover latency.
2. Discussion 
During the last meeting, 3 potential options are on the table to configure target candidate cells. They are:
· One RRCReconfiguration message for candidate target cell
· One CellGroupConfig IE for each candidate target cell
· One SpCellConfig IE for each candidate target cell
[bookmark: _Hlk115256072]During email discussion, companies are asked to provided pros and cons in each option. However, we want to note that before one starts discussing stage 3 detail where candidate cells should be configured in RRC level, an inter-node communication should not be ignored as target cell configuration traditionally is configured by target cell and forward to source cell. Since there is no direct communication between DU and as indicated in WI “no new RAN interfaces are expected”, therefore it is expected the target DU will prepare the target cell configuration and send to the CU. There may be multiple target DUs prepared the target cell configuration, the CU then combine the information somehow (either decode is required or not) and forward to the UE. In legacy, the target cell configuration is transparent to the source cell so source cell is not required to decode it. If we follow the same protocol, in both intra-DU and intra-CU inter-DU cases, one or multiple DU will prepare the target cell(s) configurations and send to the CU. Currently, cellGroupConfig is used in the container sent from DU to CU.
In addition, RAN2 should first decide what information is needed to carry in DU then decide what message best suit for the purpose. For example, below is some information for consideration:
· Measurement configuration 
· PDCP recovery indication
In legacy handover, measurement configuration will be reconfigured by target cell and send along in HO command to the UE. For intra-DU case, measurement configuration may remain the same. However, for inter-DU case, measurement configuration may need to be reconfigured. 
Observation 1: measurement configuration may need to be included in target cell configuration for intra-CU inter-DU case.
For intra-CU inter-DU case, the current serving cell and the candidate cells share the same CU, i.e., SDAP and PDCP protocol stacks are shared. Since PDCP is shared, if there is no change of the AS security algorithms associated to the master key, there is no need to update the master key (i.e., the NCC value is not changed). Then PDCP re-establishment is also not needed which would reduce interruption time. Since the source cell and the target cell are located in different DU, RLC layer should be re-established, and the MAC layer should be reset. Due to RLC re-establishment, the PDCP layer also needs to perform PDCP data recovery for AM bearers. 
In legacy procedure, the PDCP recovery can be indicated by “recoverPDCP” and the RLC re-establishment can be indicated by “reestablishRLC” in TS38.331 specification. And currently “reset MAC” is a default UE behavior upon handover. 
Observation 2: For intra-CU inter DU mobility case, PDCP recovery, RLC reestablishment and MAC reset are needed to support L1/L2 mobility.

Now let’s look at the 3 options in the email discussion, we highlighted the comparison and how to make it work:
	Model
	Solution

	RRCReconfiguration
	This solution has most flexibility and future proof. It was discussed that this option may be less efficient due to large message size. One solution to improve message size is to identify what is needed and only include the concerned configuration. In this option, DU will send cellGroupConfig to CU, CU will add necessary configuration such as RRM and recoverPDCP if needed for each cell. 

	CellGroupConfig
	This solution is more lightweight than RRC. However, it was discussed that PDCP data recovery indication can not be reused because it is in the radioBearConfig which may be required for inter-DU cell change mobility. In order to make this option work, the PDCP data recovery can be implicit in a new procedure for L1/L2 mobility upon mobility is triggered. Alternatively, we can add a new field in cellGroupConfig to indicate PDCP recovery. RRM configuration will also need to be addressed if needed.

	SpCellConfig 
	This solution is only suitable for intra-DU PCell change with the least overhead. Since PDCP data recovery, RLC and MAC configurations are not supported. In particular, for inter-DU mobility, the explicit indications for PDCP recovery and RLC re-establishment need to be sent and this can only be provided in radioBearerConfig and RLC-BearerConfig in CellGroupConfig. In order to use this option, we can introduce different cell list, one for intra-DU case and one for intra-CU inter DU where only intra-DU use SpCellConfig. Alternatively, we can add all the information inside SpCellConfig to support inter-DU case, however, this is not preferred due to too much redundant in ASN.1 structure.  



Proposal 1: RAN2 first to discuss if the update of RRM configuration upon serving cell change is needed in general and if PDCP recover indication is needed for inter-DU mobility scenario. 
With appropriate restriction on the IEs that can be set in RRCReconfiguration, similar overhead to CellGroupConfig can be achieved. For example, for intra-DU case, the UE will receive RRCReconfiguration with only CellGroupConfig. The overhead can even be similar to SpCellConfig if no CA is to be configured. With this and if the conclusion from Proposal 1 is that both RRM configuration update the PDCP recovery are needed, we can conclude that the configuration for L1/L2 mobility is based on RRCReconfiguration
Proposal 2: RAN2 to agree to use RRCReconfiguration to configure target candidate cells.

3. Conclusion
[bookmark: _Hlk47081425]Observation 1: measurement configuration may need to be included in target cell configuration for intra-CU inter-DU case.
Observation 2: For intra-CU inter DU mobility case, PDCP recovery, RLC reestablishment and MAC reset are needed to support L1/L2 mobility.

Proposal 1: RAN2 first to discuss if the update of RRM configuration upon serving cell change is needed in general and if PDCP recover indication is needed for inter-DU mobility scenario. 
Proposal 2: RAN2 to agree to use RRCReconfiguration to configure target candidate cells.
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