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1 Introduction
In RAN2# 119e meeting, Goals of L1/L2 mobility and criteria on L1/L2 mobility performance, and candidates for RRC target configuration have been discussed in the meeting. Here are some of the agreements achieved in RAN2# 119e meeting [1]:
· Confirm to Support L1/L2-based inter-cell mobility for inter-DU scenario (as well as intra-DU scenarios).  

· The design for intra-DU and inter-DU L1/L2-based mobility should share as much commonality as reasonable. FFS which aspects need to be different.

· R2 assumes that L2 is continued whenever possible (e.g. intra-DU), without Reset, with the target to avoid data loss, and the additional delay of data recovery.

· RAN2 to consider preparation of target cell configurations capable of dynamic switching without need for full configuration.
· Assume that we rely on L1 measurements to trigger L1L2 mobility (still measurement for preparation could be L3, FFS)
· 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.

· DC scenarios are FFS (e.g. PSCell mobility may be a low hanging fruit FFS). 

· 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 email discussion [Post119-e][048][feMob] Candidate target configurations for L1 L2 mobility (Ericsson), the three RRC pre-configuration models have been further discussed. The pros and cons of the three models have been identified [2].
In this Tdoc, we discuss the benefits of allowing the dynamic pre-configuration for L1/L2 mobility. Dynamic mobility candidate configurations for candidate(s) addition, removal and existing candidate configuration update are conducted in parallel with the L1/L2 mobility cell switches. 
2 Discussion
Up to Rel-17, after a mobility execution (e.g., a HO, an SCG addition, a CHO) is completed, all the previous mobility configuration is cleared out. Especially for the conditional type of mobility operations, after the execution at a conditional candidate, all the other conditional candidates’ configurations are released. It is more suitable for conventional low frequency mobility scenarios. In high frequency scenarios, especially for FR2, each cell’s coverage area is small, a UE could switch from one cell to another cell very quickly. In addition, the delay due to RRC reconfiguration could cause the network not be able to response to fast mobility changes quickly. Therefore, it is beneficial to allow current RRC mobility configuration remaining valid after a L1/L2 cell switch occurs. The UE continues to perform the L1/L2 mobility based on current configuration of the rest candidates until a new RRC configuration is received. In high frequency high mobility scenarios, one RRC configuration allowing multiple consecutive L1/L2 cell switches will be much more efficient and reliable. 
Observation 1: In high frequency high mobility scenarios it is beneficial for the UE to maintain the configurations of the remaining candidates after the cell switch is performed on one candidate.
If the initial RRC candidate configurations remain valid after a L1/L2 cell switch is performed, there should be mechanism for updating the previous configurations. Delta configurations should be allowed for the network to instruct the UE to release invalid previously configured candidates, add configurations of the new candidates, and re-configure the existing candidates. The delta configuration is conducted in parallel to the L1/L2 activities independently. After the initial configuration is performed, delta configuration(s) can be conducted at any time.
Observation 2: Delta configuration is required for candidate updates – removing the invalid ones, adding the new ones and updating the existing ones.

Observation 3: Delta configuration activities can be performed anytime in parallel with the L1/L2 mobility triggering activities.
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Figure 1: A use case example of L1/L2 mobility delta configuration
Figure 1 illustrates an example of intra-CU inter-DU dynamic L1/L2 mobility candidate configuration. The major steps regarding dynamic candidate configurations are:

3. Multiple mobility candidates are allowed by initial RRC pre-configuration. 
5. The lower layer cell switch command is issued by the source DU/cell. The lower layer cell switch does not reset the previously configured remaining candidates. Normally after a cell switch, the radio channel conditions with the other pre-configured candidates can be changed. Some of the candidates may be still valid but some other candidates are not. The some valid candidates may need the delta re-configuration. 
8-11.  In Figure 1, steps 8 -11 are related to the dynamic mobility candidate pre-configuration. After the UE switched to the target cell, the target cell notifies the CU. The CU further based on the measurement report determine which candidate(s) should be maintained, which candidate(s) should be removed and which candidate(s) should be added. The CU notifies all the impacted candidates. For the previously configured candidates remaining valid, they may or may not request a delta configuration to modify the current configuration. If a remaining candidate need modifying the configuration, it sends the delta configuration to the CU. 
11. At the step 11, it is desirable that we can have a RRC message with a structure to support the dynamic delta configuration allowing candidate cells’ addition, removal and modification. The dynamic RRC delta configuration can be send from the newly connected target cell – the new serving cell of the UE.
Based on the above analysis on dynamic L1/L2 mobility candidate configuration, we have the following proposals:
Proposal 1: In one RRC L1/L2 mobility pre-configuration message, multiple mobility candidates can be included.
Proposal 2: Allow the UE to maintain the configurations of the remaining candidates after a cell switch is performed on one candidate, and continue the L1/L2 mobility operation based on the configuration.
Proposal 3: Allow dynamic delta configuration for new candidate addition, invalid candidate removal and remaining valid candidate delta reconfiguration.
Proposal 4: Initial pre-configuration and dynamic delta mobility configurations can be performed anytime and remaining valid for parallel L1/L2 cell switch execution activities.
Figure 1 also indicates that the dynamic delta configuration has impact to F1 interface and RAN3 mobility procedure. RAN3 support is required.

Proposal 5:  Send an LS to RAN3 to inform them RAN2 agreement on dynamic mobility candidate configurations, and request RAN3 supporting the function. 
In email discussion [Post119-e][048][feMob] Candidate target configurations for L1 L2 mobility (Ericsson), the three RRC pre-configuration models have been further discussed. The pros and cons of the three models have been summarized [2]. In our view, both model 1 and model 2 can support the RRC initial pre-configuration and dynamic delta configuration. Both of them require new procedure for L1/L2 mobility. Model 2 seems slightly better to have less signal overhead and less processing delay. 

Proposal 6: RAN2 to further discuss the RRC configuration models and down-select one from model 1 and model 2. 
3 Conclusions
Based on the above discussion, we have the following observations and proposals:
Observation 1: In high frequency high mobility scenarios it is beneficial for the UE to maintain the configurations of the remaining candidates after the cell switch is performed on one candidate.
Observation 2: Delta configuration is required for candidate updates – removing the invalid ones, adding the new ones and updating the existing ones.

Observation 3: Delta configuration activities can be performed anytime in parallel with the L1/L2 mobility triggering activities.
Proposal 1: In one RRC L1/L2 mobility pre-configuration message, multiple mobility candidates can be included.

Proposal 2: Allow the UE to maintain the configurations of the remaining candidates after a cell switch is performed on one candidate, and continue the L1/L2 mobility operation based on the configuration.

Proposal 3: Allow dynamic delta configuration for new candidate addition, invalid candidate removal and remaining valid candidate delta reconfiguration.

Proposal 4: Initial pre-configuration and dynamic delta mobility configurations can be performed anytime and remaining valid for parallel L1/L2 cell switch execution activities.
Proposal 5:  Send an LS to RAN3 to inform them RAN2 agreement on dynamic mobility candidate configurations, and request RAN3 supporting the function.
Proposal 6: RAN2 to further discuss the RRC configuration models and down-select one from model 1 and model 2. 
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