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1 Introduction
In RAN2# 119e meeting, Goals of L1/L2 mobility and criteria on L1/L2 mobility performance have been discussed in the meeting. Here are some of the agreements achieved in RAN2# 119e meeting [1] related to this discussion:
· 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.

· 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. 

In general, the possible solutions of lower layer operations for L1/L2 mobility have not been discussed in RAN2 yet. In [2], we provided high level frame work of possible solutions. In this contribution, we discuss the details of lower layer operations for L1/L2 mobility including the beam indication for candidate cells and target cell. There is MAC impact for low latency L1/L2 mobility. 
2 Discussion
For Rel-18 L1/L2 mobility, RAN2 already assumes the frame work that L1/L2 mobility configuration is performed via a RRC pre-configuration message, then the UE performs L1 measurement on the candidates and report, the source cell based on L1 measurement makes cell switch decision and sends lower layer command to the UE. Figure 1 illustrates the major lower layer procedure of L1/L2 mobility:
1. After the mobility preparation among the source DU, candidate DU(s) and CU completed, the source DU/cell sends a RRC L1/L2 mobility pre-configuration message to the UE. The RRC message can contain configurations for multiple candidate cells including the candidate cells associated the candidate beams represented by SSBs and CSI_RSs.

2. After received the RRC mobility pre-configuration message, the UE sends a RRC reconfiguration complete message to the source DU/cell as an acknowledgement. The source DU forwards the acknowledgement over F1 to the CU. The CU notify the candidate DU(s) the RRC pre-configuration success status via F1 message(s).
3. After a candidate DU received the pre-configuration success notification from the CU, the candidate DU/cell starts to transmit the candidate CSI-RS(s) and continues the candidate SSB. Both candidate SSB(s) and CSI-RS(s) have been pre-configured to the UE.
4. Based on the L1/L2 mobility RRC pre-configuration, the UE performs L1 measurement on pre-configured candidate DU/cell/beam(s), and report the L1 measurement of the candidates with good quality to the source DU/cell.
5. At the L1 measurement phase, the UE acquires the early DL synchronization with the candidates with good quality measurement. Details can be found in our companion contribution [3].
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Figure 1: Procedure for L1/L2 mobility lower layer operation
6. Based on the L1 measurement report, the source DU/cell selects a candidate cell as the target cell and decides to trigger the UE performing a target cell access by sending a cell switch command to the UE. The cell-switch command can be a L2 MAC CE. The MAC CE contains the source DU/cell selected target SSB(s) or CSI-RS(s) of the target beam(s) of the target cell. If more than one beam has very good quality, a small number (TBD) of target beams may be included in the cell switch command MAC CE for the UE to make the final selection. Both the target cell and target beam(s) are indicated in the MAC CE.
7-8. Upon the reception of the cell switch command, the UE acquires the UL synchronization by either RACH or RACH-less. If RACH is used the legacy method can be used, i.e., the UE finally selected target beam is indicated by the corresponding preamble which is configured to be associated to the beam. If UL synchronization is achieved by RACH-less, the UE selected target beam may be indicated by L1 signalling or pre-configured signals (e.g., SRS) corresponding to the beam. The UL transmission follows the timing of the target cell reference time and TA determined for the target cell UL synchronization. Assistance from RAN1 on this aspect is required.
9. After UL synchronization is achieved, the UE performs the first data transmission to the target cell, which may include a UL MAC CE containing BSR, PHR for further UL data scheduling.
Based on the above analysis on dynamic lower layer operations for L1/L2 mobility, we have the following proposals:
Proposal 1: The L1/L2 mobility pre-configuration message can contain configurations of multiple candidate cells and their associated candidate beams represented by SSBs and/or CSI_RSs.
Proposal 2: RAN2 to confirm (by double check with RAN1) that after mobility RRC configuration, the UE performs L1 measurement on the candidate beams and reports them to the source cell.
Proposal 3: Based on UE L1 measurement report, the source cell sends target-access command MAC CE to the UE, which contains the identifications of target beam(s) and the associated target cell.
Proposal 4: If UL synchronization is achieved without RACH, support the UE indicating the selected target beam to the target cell at the first UL transmission. The indication method should be determined by RAN1.
Proposal 5: RAN2 sends LS to update RAN1 the RAN2 agreements and request RAN1 support on the issues with the lower layer operations.
3 Conclusions
Based on the above discussion, we have the following observations and proposals:
Proposal 1: RRC message can contain configurations of multiple candidate cells and their associated candidate beams represented by SSBs and/or CSI_RSs.
Proposal 2: RAN2 to confirm (to double check with RAN1) that after mobility RRC configuration, the UE performs L1 measurement on the candidate beams and reports them to the source cell.

Proposal 3: Based on UE L1 measurement report, the source cell sends target-access command MAC CE to the UE, which contains the identifications of target beam(s) and the associated target cell.
Proposal 4: If UL synchronization is achieved without RACH, support the UE indicating the selected target beam to the target cell at the first UL transmission. The indication method should be determined by RAN1.
Proposal 5: RAN2 sends LS to update RAN1 the RAN2 agreements and request RAN1 support on the issues with the lower layer operations.
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