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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. It seems that the option c is precluded since it may not support all the target scenarios. But there are still two candidates that need further down-select.
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
Currently, serving cell switch is mainly based on L3 RRC procedure, especially for the SpCell switch. The procedure of HO consists of three phases: handover preparation, handover execution and handover completion. Similarly, we would like to identify the part or step to enhance for L1/L2 inter-cell mobility management in three phases: Measurement and Configuration, Cell switch execution, Completion. The general procedure is shown in Figure 1 and the analysis for each phase is following.
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Figure 1 General procedure for L1/L2 mobility
During the traditional serving cell switch, UE reported measurements (may include beam-related information) are transmitted to the target only if available. However, for L1/L2 inter-cell mobility, we assume the switch is triggered by a beam-level indication. Thus, the Switch Request message should include UE reported measurement information with beam-related information since the target needs these results to prepare the L1/L2 inter-cell mobility. 

Proposal 1: For step 3, UE reported information including beam-related information is mandatory in the request message to candidates. Details are up to RAN3
As can be seen from the figure, the configuration preparation is comprised of coordination between source node and target node which results in some latency. And the preparation (e.g., Step3~5) 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: In step 5, 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 post meeting email discussion, further discussions have been performed about the left three options in the agreement as follows
· 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

Option c got less preference since it may not support inter-DU scenario. 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. We think 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. The first option for the measurement configuration tries to reuse the ICBM mechanism with some extension which may bring more complex. The second option means two list of CSI are configured to UE within the serving cell configuration: one for serving cell, one for candidates. The third option 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. 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. 
Given the discussion, the following proposal is formulated.
Proposal 2: For L1/L2 inter-cell mobility, the following options related to L1 measurement configuration needs further study:

a. additional PCI within the CSI configuration of serving cell, 
b. additional CSI configuration along with that of the serving cell; 
c. additional CSI configuration within the configuration from the candidates);
3 Conclusions
In this contribution, we list the potential issues related to RRC. Following observations and proposals are made in this contribution:
Proposal 1: For step 3, UE reported information including beam-related information is mandatory in the request message to the candidates. Details are up to RAN3
Observation 1: In step 5, Multiple candidate cells are pre-configured to reduce the latency resulted from inter-node preparation between the source node and potential target nodes.
Proposal 2: For L1/L2 inter-cell mobility, the following options related to L1 measurement configuration needs further study:

a. additional PCI within the CSI configuration of serving cell, 
b. additional CSI configuration along with that of the serving cell; 

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