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1 Introduction
According to the WID [1], L1/L2 inter-cell mobility is identified as the objectives for Rel-18 NR mobility enhancement firstly, and the sub-objective related to dynamic switch is as follows.
· Dynamic switch mechanism among candidate serving cells (including SpCell and SCell) for the potential applicable scenarios based on L1/L2 signalling [RAN2, RAN1]

The dynamic switch is important for the low latency mobility. The above issues were touched in the RAN2#119bis-e meeting, and several potential enhancements were assumed for dynamic switch as follows.
	Dynamic cell switching

· RAN2 assumes L1/2 mobility trigger information is conveyed in a MAC CE, FFS if the MAC CE or a DCI is used for the actual triggering. 

· RAN2 assumes the MAC CE for L1/2 mobility trigger contains at least a candidate configuration index. 

· FFS if it should be possible to perform SCell activation/deactivation (amongst SCells associated with the candidate configuration) simultaneously with L1 L2 mobility trigger MAC CE (if so, FFS how this is determined).

· RAN2 assumes that both RACH-based (CFRA, CBRA) and RACH-less procedures for L1 L2 mobility switch may be supported. RACH-less if the UE doesn’t need to acquire TA during the cell switch. RAN2 understands that the feasibility of RACH-less may depend on RAN1, and expect that RAN1 is working on this. 

· RAN2 assumes RACH resource for CFRA for L1 L2 dynamic switch may be provided in RRC configuration (or potentially by MAC CE FFS). 

· FFS if the MAC CE can indicate TCI state(s) (or other beam info) to activate for the target Cell(s), dep on RAN1 progress.

· R2 assumes that at L1L2 cell switch: Whether the UE performs partial or full MAC reset (FFS what partial reset is, e.g. to avoid data loss), re-establish RLC, perform data recovery with PDCP is explicitly controlled by the network. R2 assumes that this can be configured by RRC. FFS if MAC CE indication(s) is/are needed.


The previous agreements related to dynamic switch are listed from several aspects: the signalling and the content of the trigger, RACH related procedure, protocol stack processing, and so on. As can be seen, there are still FFS in the study of cell switch. Additionally, there are still some issues to be touched based on the previous agreements.
In this paper, we discuss the potential enhancement for switch related aspects and propose the enhancement for the switch signalling.
2 Discussion
The legacy procedure of HO consists of three phases: handover preparation, handover execution and handover completion. In R18 WI Mobility enhancement, the scenario is extended to intra-DU and inter-DU intra-CU with serving cell change. We would like to identify the part or steps to enhance for L1/L2 inter-cell mobility management (LTM) in three phases: Measurement and Configuration, Cell switch execution, Completion. The dynamic switch among candidate serving cells relies on all the three phases in which cell switch execution phase is the key part and should be further enhanced. 
In R17 FeMIMO, inter-cell beam management (ICBM) mechanism is introduced to facilitate more efficient (lower latency and overhead) DL/UL beam management for intra-cell and inter cell scenarios. In Rel-17 ICBM, UE performs beam selection based on the unified TCI framework. In Rel-18 LTM, the scenario is extended to inter-DU beam switch with cell change. R17 ICBM is one of the potential baseline designs of the beam indication in Rel-18 LTM. That is, the content of the NW indication may include the following beam related information (explicitly or implicitly): the select beam, beam switch execution, TCI state. For LTM, RAN1 listed the options of TCI framework for the beam indication design as follows.
Agreement

· RAN1 to further study if the beam indication of candidate cell(s) L1/L2 mobility should be designed for a specific TCI framework below, and their potential RAN1 spec impact. 
· Option A:  Beam indication for Rel-18 L1/L2 mobility is designed based on Rel-17 TCI framework mechanism

· Option B: Beam indication for Rel-18 L1/L2 mobility is designed based on Rel-15 TCI framework mechanism 

· Option C: Beam indication for Rel-18 L1/L2 mobility is designed based on both Rel-15 and Rel-17 TCI framework mechanisms 
Besides, RAN1 agreed to perform technical analysis on the issues related to the necessary information and type of the command and also touched the issue that whether the beam indication is sent before/along with/ after the command which is related to the triggering signalling and the corresponding procedure. The options considered for beam indication timing are listed as follows.
Agreement

· From RAN1 perspective, the following scenarios can be considered for Rel-18 L1/L2 mobility for beam indication timing. This will be updated depending on further RAN1 assessment and RAN2 decision on the time chart
· Scenario 1: Beam indication before cell switch command 
· Scenario 2: Beam indication together with cell switch command 

· Scenario 3: Beam indication after cell switch command

· Interested companies are encouraged to further study the validity of the scenarios and the potential spec impact. 
Observation: From RAN1 perspectives, the triggering of cell switch execution may be divided into two parts: beam indication and cell switch command which may be together or apart.

Explicit NW-controlled command enables fast switch trigger via DCI or MAC CE and could achieve a certain level of reliability. During last meeting, RAN2 made some progress on the MAC CE for LTM switch command contains at least a candidate configuration index. Considering the enhancement assumptions about TA acquisition and beam information agreed in the last meeting, the content potentially includes also the beam information (TCI state or other beam information) and TA for the target cell. Details of the content is up to RAN1. Besides, RAN2 will further study if the triggering information would include the indication of protocol handling (e.g., partial or full MAC reset, re-establish RLC, perform data recovery with PDCP) and RACH resource for CFRA. Besides the content of the trigger information, we still need to study the timing for send the information for triggering the switch.
Proposal 1: RAN2 is kindly asked to discuss the timing for sending the candidate configuration index and other potential trigger information: TA, beam information, CFRA resources, indication of protocol handling, RACH resource for CFRA.
During the last RAN1 meeting, most companies focus on the Scenario 1 and Scenario 2. It is observed that beam indication is to send the beam information like TCI state and the switch command is for actual cell switch. In our understanding, the above scenarios correspond to two signalling design and different signalling procedure. Thus, we identified two options: 1) mobility execution upon switch command; 2) two-step cell switch. The option 1 follows the legacy procedure that the UE execute the serving cell switch as soon as receiving the indication from the NW. The beam information is sent along with the cell switch command. Option 2 is a two-step procedure: the first step is to indicate the TCI state without serving cell switch; in the following step, the NW transmits the cell switch indication and triggers UE to apply the corresponding RRC Reconfiguration. The timing for the switch command in option 2 is up to NW which may be based on the following measurement reported by UE. The general procedure for LTM with these two options are shown as below.
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Figure 1 Candidates procedures for LTM
As can be seen in the figure, Option 1 is more straight-forward. However, since the L1 measurement is not that stable and may change even within a small period of time, the UE may be indicated to ping-pong among cells which may result in larger interruption time. Option 2 may be the potential solution to reduce the ping-pong rate since the actual cell switch (e.g., applying the RRC reconfiguration for the target) is only triggered by the cell switch command after the beam indication. This may reduce redundant repetitions (e.g., DL synchronization, UL synchronization, TRS tracking for candidate cell before the actual switch command) by provide a reference timing to start these procedures towards the selected cell. 
Proposal 2: RAN2 is kindly asked to consider the two options for switch procedure: 1) mobility execution including beam switch and cell switch upon NW command; 2) two-step cell switch (i.e., TCI state indication for beam selection and cell switch indication to apply the RRC Reconfiguration).
During RAN2#119-e meeting, RAN2 has confirm the Rel-17 ICBM is one of the scenarios for LTM. 
· ICBM is one scenario considered for L1L2 mobility, but is not the only one, and is not a prerequisite for using L1L2 mobility.
By Rel-17 ICBM, user data can be forwarded to UE via the beam of another cell without cell change. Thus, in the intra-DU scenario, the first step in Option 2 could reuse the R17 ICBM as much as possible. That is, during the time between the beam indication and switch command, UE is able to connect to the source cell via the target cell without serving cell change. 
Proposal 3: RAN2 is kindly asked to consider to reuse ICBM in the first step of the Option 2.
3 Conclusions
In this contribution, we discuss potential enhancement and the signalling for dynamic switch. Following observations and proposals are made in this contribution:
Observation: From RAN1 perspectives, the triggering of cell switch execution may be divided into two parts: beam indication and cell switch command which may be together or apart.

Proposal 1: RAN2 is kindly asked to discuss the potential content for the trigger information: TA, beam information.
Proposal 2: RAN2 is kindly asked to consider the two options for switch procedure: 1) mobility execution including beam switch and cell switch upon NW command; 2) two-step cell switch (i.e., TCI state indication for beam selection and cell switch indication to apply the RRC Reconfiguration).

Proposal 3: RAN2 is kindly asked to consider to reuse ICBM in the first step of the Option 2.
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