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1 Introduction
According to the WID [1], objectives related to RRC for L1/L2 inter-cell mobility is identified as follows:
1. To specify mechanism and procedures of L1/L2 based inter-cell mobility for mobility latency reduction:
· Configuration and maintenance for multiple candidate cells to allow fast application of configurations for candidate cells [RAN2, RAN3]

In the last meeting, RAN2 has made some agreements about the configuration as follows.
	· Assumption: To reduce HO interruption time, investigate e.g. solutions to reduce the time for UE reconfiguration (already in the WID), downlink and uplink synchronization after handover decision (other parts of dynamic switch not precluded).

· 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.
· Confirm to Support L1/L2-based inter-cell mobility for inter-DU scenario (as well as intra-DU scenarios).  

· ICBM is one scenario considered for L1L2 mobility, but is not the only one, and is not a prerequisite for using L1L2 mobility.

· RAN2 to consider preparation of target cell configurations capable of dynamic switching without need for full configuration.

· 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


After the meeting, RAN2 has perform further discussion in the post meeting email discussion to analyse the three options case by case. Further discussions were performed in RAN2#119bis-e meeting and more agreements 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.

· For L1L2 mobility, Target Pcell/SCell can be current SCell/PCell, i.e., current SCell/PCell can be configured as candidates.

· RAN2 assumes that sequential L1L2 cell change between Candidates without RRC reconfiguration can be supported. 
· 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 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. 

Thus, in this paper, we discuss the issues related to RRC configuration and propose some potential enhancements to enable low-latency and high-reliability inter-cell mobility.

2 Discussion
The configuration preparation is comprised of coordination between source node and target node which results in some latency. And the preparation is triggered always when the serving cell is found in bad condition. It is more efficient to execute the switch as soon as the serving link is not good enough. Thus, the switch decision and preparation should be performed ahead of time. RAN plenary has come to the initial agreement that the pre-configuration for multiple candidate cells should be introduced. 
Observation 1: Multiple candidate cells are pre-configured to reduce the latency resulted from inter-node preparation between the source node and potential target nodes.
For the RRC model, we have discussed how to configure L1/L2 inter-cell mobility candidates during RAN2#119-e meeting and precluded the “additional PCI” since it’s hard to be applied in the inter DU scenario. In the RAN2#119bis-e meeting, further discussions have been performed and precluded the SpCellconfig option since it may not support inter-DU scenario. 
· 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
Down-select between Option a and Option b is needed based on the agreement that the design for all the scenarios should share as much commonality as reasonable. The FFSs are about two aspects which is also related to RAN3: 1) if one message includes the configuration from only one candidate or multiple candidates; 2) whether an additional IE is introduced for candidate target configuration with similar design as CellGroupConfig IE. Since multiple candidates may be pre-configured to UE, the limitation that one message only carries the configuration from one candidate will cause a heavy signalling burden between UE and network as well as network nodes. Thus for the Model 1, we prefer to keep RRCReconfiguration IEs and FFS RRCReconfiguration message.

Observation 2: The limitation that one message only carries the configuration from one candidate will cause a heavy signalling burden.
Proposal 1: Modified the Model 1 as: One RRCReconfiguration IE  (or FFS one RRCReconfiguration message) for each candidate target configuration
As we understood, the above discussion mainly about the RRC reconfiguration to be applied upon the cell switch command. The configuration of L1 measurement still needs further clarification, separately. This is not a problem for R17 ICBM since the necessary SSB-related information of neighbour cell is provided to UE and beams of neighbour cells are regarded as TCI states in serving cell configurations. Since there is no serving cell change, the RRC reconfiguration is not needed in the ICBM procedure. That is, the beams of neighbour cells are configured as the “additional PCI” without RRC reconfiguration. But for L1/L2 inter-cell mobility, related issues of the L1 measurement still need further discussion. For the L1 measurement configuration and activation, if the L1 measurement could be configured and performed in advance so that the UE monitors beams of other cells before the cell swich command. As far as we can see, the L1 measurement for candidates can be configured by the following three options: additional PCI within the CSI configuration of serving cell, additional CSI configuration along with that of the serving cell; additional CSI configuration within the configuration from the candidates. 
Observation 2: For L1/L2 inter-cell mobility, the following options for the L1 measurement configuration of the candidate cell needs further study:

a. additional PCI within the CSI configuration of serving cell (similar to R17 ICBM), 
b. additional CSI configuration along with that of the serving cell; 
c. additional CSI configuration within the configuration from the candidates;
The Option a for the measurement configuration tries to reuse the ICBM mechanism with some extension which may bring more complex or is only applied in the intra-DU scenario. The Option b means two list of CSI-RS are configured to UE within the serving cell configuration: one for serving cell, one for candidates. The Option c means UE needs to decoding and applies the measurement part in advance which may result in unnecessary UE processing since not all the RRC reconfiguration will be applied. Or, According the analysis above, all the configuration options have pros and cons. The issues about measurement configuration are important and related to following questions like when to activate the L1 measurement, what information is reported to the NW, which approach (the target node or related signalling) is employed for the measurement report. Considering that the current agreements/agreed assumptions like DL synchronization before the switch command and the above discussion, we think option b is a better choice which is appliable in all scenarios.
Proposal 2: For the L1 measurement configuration of the candidate cell, the additional CSI configuration is sent along with the configuration of the serving cell.
3 Conclusions
In this contribution, we list the potential issues related to RRC. Following observations and proposals are made in this contribution:
Observation 1: Multiple candidate cells are pre-configured to reduce the latency resulted from inter-node preparation between the source node and potential target nodes.

Observation 2: The limitation that one message only carries the configuration from one candidate will cause a heavy signalling burden.
Proposal 1: Modified the Model 1 as: One RRCReconfiguration IE  (or FFS one RRCReconfiguration message) for each candidate target configuration

Observation 2: For L1/L2 inter-cell mobility, the following options for the L1 measurement configuration of the candidate cell needs further study:

a. additional PCI within the CSI configuration of serving cell (similar to R17 ICBM), 
b. additional CSI configuration along with that of the serving cell; 

c. additional CSI configuration within the configuration from the candidates;

Proposal 2: For the L1 measurement configuration of the candidate cell, the additional CSI configuration is sent along with the configuration of the serving cell.
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