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Based on the document “Moderator’s summary for discussion [RAN94e-R18Prep-10] Mobility enhancements” [1], L1/L2-based mobility procedure is considered as an objective in Rel-18 mobility enhancements, aiming at mobility latency reduction. The objective in rapporteur’s draft WID [2] is shown below.

	1. [bookmark: _Hlk88555041]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]
· Dynamic switch mechanism among candidate serving cells (including SpCell and SCell) for the potential applicable scenarios based on L1/L2 signalling [RAN2, RAN1]
· L1 enhancements, including inter-cell beam management, L1 measurement and reporting, beam indication, and for non-synchronized scenario to handle TA management [RAN1, RAN2]
· CU-DU interface signaling to support L1/L2 mobility, if needed [RAN3]

Note 1: FR2 specific enhancements are not precluded, if any.
Note 2: The procedure of L1/L2 based inter-cell mobility are applicable to the following scenarios:
· Standalone, CA and NR-DC case with serving cell change within one CG
· Intra-CU case and intra-CU inter-DU case (applicable for Standalone and CA)
· Both intra-frequency and inter-frequency
· Both FR1 and FR2


 
This contribution discusses the above scope and suggests a number of adjustments.

Background
In RRC-based handover procedure, the typical latency (the time it takes for a UE to access the target cell after handover command) is around 75ms, consisting of three major parts: UE reconfiguration, DL synchronization, and UL synchronization, as shown in Figure 1. 
[image: ]
Figure 1. Mobility latency for RRC-based handover
In Rel-15 handover procedure, such mobility latency means data interruption, as source cell stops data transfer upon sending handover command. In Rel-16 DAPS, the data interruption can theoretically be reduced to almost 0ms by continuing data transfer from serving cell, but mobility latency is not reduced, meaning that there is still some delay before UE can be served by a better cell.
L1/L2-based (intra-cell) mobility is much faster than RRC-based mobility. According to TS 38.133, if the indicated TCI state is target TCI state is in the active TCI state list for PDSCH slot, UE can receive PDCCH with target TCI state (THARQ + ) slots (~5ms) after TCI state indication. Additional time of (Tfirst-SSB + TSSB-proc) (~22ms) is needed if target TCI state is not in the active TCI state list. 
The goal of L1/L2-based inter-cell mobility is to make inter-cell mobility as fast as intra-cell case. However, simply replacing RRC handover commands with L1/L2 signals may not be sufficient. In this contribution, we discuss the objectives for mobility latency reduction in Rel-18, based on the model in Figure 1.

Discussion  
The attempt to apply beam management (BM) procedure to inter-cell scenario started from Rel-17 feMIMO WI [3], where inter-cell BM allows the UE to consider SSBs from a different cell as QCL sources. However, in this scenario the serving cell does not change i.e. there is no mobility support, meaning an RRC-based handover is needed once the UE moves out of serving cell coverage. 
Rel-18 aims to improve on the above such that the L1/L2-based inter-cell mobility can allow inter-cell BM with mobility support i.e. with L1/L2 signal used to indicate a serving cell change thus reducing latency.
With the goal to reduce mobility latency, we now try to map the items under “L1/L2 based inter-cell mobility” objective in moderator’s draft WID [2] to the steps shown in Figure 1.
1) Configuration and maintenance for multiple candidate cells to allow fast application of configurations for candidate cells [RAN2, RAN3]

· This objective improves Steps (4) and (5) in Figure 1. In other words, RRC configurations of candidate cells are provided to UE in advance and applied as soon as UE is indicated to an inter-cell TCI state.

2) Dynamic switch mechanism among candidate serving cells (including SpCell and SCell) for the potential applicable scenarios based on L1/L2 signalling [RAN2, RAN1]

· This objective impacts Steps (1) to (3), i.e., UE reports L1 measurements, and the handover command becomes L1/L2 signalling (e.g., TCI state indication). It may also improve Step (6) and (7): if TCI state activation can be applied to target cell when UE is served by source cell, UE can skip these steps during serving cell change.

3) L1 enhancements, including inter-cell beam management, L1 measurement and reporting, beam indication, and for non-synchronized scenario to handle TA management [RAN1, RAN2]

· While it lists some solutions that are likely to be adopted in Rel-18, the scope of this objective overlaps with the previous objective (2). Specifically, dynamic switch between candidate serving cells relies on L1 measurement and reporting, and the cell change is triggered by L1/L2-based handover command. Our concern about having such overlap is that it causes unnecessary parallel discussions in RAN1 and RAN2 on the same topic, which poses a risk that the two WGs define different solutions for the same problem.
· Since mobility support is the key to this objective, we suggest that the discussion be first initiated in RAN2 following which RAN1 can design the corresponding signalling based on the new mobility framework defined by RAN2.
· Another concern on this objective is that the purpose of these L1 enhancements are not clearly explained. By merging it with the previous one, it becomes clear that the L1 enhancements are to support dynamic fast switch between candidate serving cells.
· The “TA management” part of this objective targets Step (8) to (11) in Figure 1 above. Timing advance (TA) management is critical in mobility procedure. The UE usually needs to acquire TA when it moves to another cell/TRP, in order for UL to operate. In RRC-based handover, UE performs RACH towards target cell upon receiving handover command. For L1/L2-based inter-cell mobility, if UL is to be moved to another cell, UE may also need to perform RACH. There may be some enhancements that allow UE to acquire target cell TA before L1/L2 handover command, so as to minimize the mobility latency due to RACH procedure. We suggest having a separate item for TA management.
· There are some L1 enhancements that can be initiated by RAN1, for example:
· Support of CSI-RS (for mobility) as measurement resources in L1/L2-based inter-cell mobility
· Support of inter-cell beam failure recovery
Based on the above, we have the following proposals:
Proposal 1:	For dynamic cell switching (inter-cell BM with mobility support) mechanism, avoid parallel discussions in RAN1 and RAN2. This topic is initiated by RAN2 following which RAN1 can design the corresponding signalling based on the new mobility framework defined by RAN2.
Proposal 2:	Under the objective of mobility latency reduction, there should be a separate item for TA management.
Proposal 3:	In RAN1-initiated L1 enhancements item for L1/L2-based inter-cell mobility, discuss the support of CSI-RS (for mobility) as measurement resources, and inter-cell beam failure recovery.

[bookmark: _GoBack]Conclusions
This contribution discussed the UE paging subgroup assignment. It is proposed to discuss and decide on the following proposals:
Proposal 1:	For dynamic cell switching (inter-cell BM with mobility support) mechanism, avoid parallel discussions in RAN1 and RAN2. This topic is initiated by RAN2 following which RAN1 can design the corresponding signalling based on the new mobility framework defined by RAN2.
Proposal 2:	Under the objective of mobility latency reduction, there should be a separate item for TA management.
Proposal 3:	In RAN1-initiated L1 enhancements item, discuss the support of CSI-RS (for mobility) as measurement resources, and inter-cell beam failure recovery.
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