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1 Introduction
According to the WID [1], L1/L2 inter-cell mobility is one of the key objectives for Rel-18 NR mobility enhancement. RAN2#119-e meeting is the first meeting for Release 18 and we have the following agreement for L1/L2 inter-cell mobility.
	· Assumption: HO interruption time for L1/L2-based inter-cell mobility is the time from UE receives the cell switch command to UE performs the first DL/UL reception/transmission on the indicated beam of the target cell. FFS if TRS tracking after HO and CSI RS measurement should also be included, i.e. the time to use a high-performance beam (can be clarified further).

· 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).

· 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.

· 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.

· Measurement delay can/may be considered in this work

· 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

· Will send an LS to RAN1 and RAN3 on the progress of this meeting. 


In this paper, we further discuss the potential parts and additional performance to be enhanced for L1/L2 inter-cell mobility.
2 Discussion
For mobility management, several performance metrics are important for the design of the serving cell switch mechanism. Take PCell Mobility in RRC_CONNECTED (i.e., handover) as an example. To avoid the radio link failure resulted from mobility, HOF (Handover Failure), HOPP (Handover Ping-pong), HOP (Handover Probability) are all important for the robustness and reliability of the handover (HO). With the trending of cloud game, XR (eXtended Reality), the service continuities for both control plane and user plane are more critical than ever before. In another word, the HOL (Handover Latency) and HOIT (Handover Interruption time) are the key objectives for the R18 mobility enhancement. Thus, in addition to latency, we also consider other performance metrics related to mobility management, e.g., robustness.
Observation 1: In additional to latency, robustness for L1/L2 inter-cell mobility should also be considered.
For the traditional HO, the L3 measurement report triggers handover initialization with both configuration preparation and handover command. For the switch with pre-configured cell, the measurement includes two parts: first stage measurement for the pre-configuration and second stage measurement to trigger the switch command. That is, based on the first stage measurement report, NW estimates the cell switch for the UE and select the potential target nodes. Based on the second stage measurement, NW chooses the target cell and UE applies the stored configuration of the selected cell.
Observation 2: L1/L2 inter-cell mobility includes two-stage measurements: first stage measurement for the pre-configuration and second stage measurement to trigger the switch command.
L3 measurement and the corresponding report are important to the radio link management since it is a result based on measurements in a period of time and the L3 filter. The possibility of ping-pong between serving cells could be reduced based on the handling like L3 filtering and event-based reporting. Compared with L3 measurement, L1 measurement is useful for the procedure which requires actions with minimum delay. Although latency is the key performance for this WID, the robustness is also important for mobility management. Thus, for L1/L2 inter-cell mobility, the measurement in different stages can be considered separately based on the characteristic of L1 measurement and L3 measurement mentioned above. To avoid ping-pong switch between serving cell and candidate cells, RAN2 should balance the latency and robustness, especially for the pre-configuration phase. L3 measurement is more suitable for the pre-configuration phase to improve the robustness.
Proposal 1: RAN2 is kindly asked to confirm that L3 measurement is reused for the pre-configuration phase to improve the robustness. 
As discussed above, the periodical L3 measurement report leads to longer latency. During the execution phase, it is important to trigger the switch as soon as the beam-level measurement meets the condition. In RAN2#119-e meeting, it is confirmed that L1 measurement should be employed to trigger L1L2 mobility in order to reduce the cell switch latency. Unlike R17 ICBM which is designed to utilize the beam of the neighbour cell without cell change, L1/L2 inter-cell mobility aims to dynamic switch between cells and the applicable scenario is not limited to inter-DU. As discussed before, L1 measurement may generate the ping-pong problem due to its unstableness. Thus, L1 measurement and reporting should be enhanced to meet other performance metrics, such as HOPP.
Proposal 2: L1 measurement should be enhanced to meet the requirement of robustness. Details are up to RAN1.
Based on the L1 measurement, there are two options for triggering the cell switch execution: the NW-controlled command (i.e., L1/L2 signalling), UE-based evaluation. Explicit NW-controlled command enables fast switch trigger via DCI or MAC CE and could achieve a certain level of reliability. However, unlike the legacy cell switch with L3 measurement, L1/L2 inter-cell mobility mechanism may utilize L1 measurement to evaluate the switch condition. UE may suffer from more switch ping pong for the short-term variation of L1 measurement. In some cases, UE is hard to successfully receive the NW command. UE-based evaluation, by which UE automatically tiggers the switch as soon as the measurement meets the pre-configured condition, may further reduce the trigger latency. 

Observation 3: UE-based evaluation for configuration application could further reduce the latency.
Proposal 3: UE-based evaluation is not precluded for triggering the application of L1/L2 inter-cell mobility configuration.
Furthermore, UE-based evaluation option, as a complement, is more suitable for some circumstances. Similar to CHO-based recovery, it is more efficient to reuse pre-configured candidates for the recovery from HO failure, RLF or CHO failure, compared with re-establishment. Pre-configured candidate of L1/L2 inter-cell mobility could also be used to the failure handling. 
Proposal 4: UE-based L1/L2 inter-cell mobility could be reused to reduce the interruption, especially for the failure cases like RLF/HOF/CHO failure.
3 Conclusions
In this contribution, we identify potential parts and additional performance to be enhanced for L1/L2 inter-cell mobility. Following observations and proposals are made in this contribution:
Observation 1: In additional to latency, robustness for L1/L2 inter-cell mobility should also be considered.
Observation 2: L1/L2 inter-cell mobility includes two-stage measurements: first stage measurement for the pre-configuration and second stage measurement to trigger the switch command.

Proposal 1: RAN2 is kindly asked to confirm that L3 measurement is reused for the pre-configuration phase to improve the robustness. 

Proposal 2: L1 measurement should be enhanced to meet the requirement of robustness. Details are up to RAN1.
Observation 3: UE-based evaluation for configuration application could further reduce the latency.
Proposal 3: UE-based evaluation is not precluded for triggering the application of L1/L2 inter-cell mobility configuration.
Proposal 4: UE-based L1/L2 inter-cell mobility could be reused to reduce the interruption, especially for the failure cases like RLF/HOF/CHO failure.
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