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In the Objective for L1/L2 based inter-cell mobility [1], we have the following bullets that involve both RAN1 and RAN2 works.
	1. To specify mechanism and procedures of L1/L2 based inter-cell mobility for mobility latency reduction:
…
· 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 for inter-cell beam management, including L1 measurement and reporting, and beam indication [RAN1, RAN2]
· Note 1: Early RAN2 involvement is necessary, including the possibility of further clarifying the interaction between this bullet with the previous bullet
· Timing Advance management [RAN1, RAN2]


In this contribution, we discuss L1 enhancements from RAN2 aspects. The main purpose is to identify necessary RAN2 involvements for RAN1 to proceed.
Discussion
L1 measurement and reporting
The bullet of “L1 enhancements for inter-cell beam management” is RAN1-led with RAN2 involvement. We start from the “L1 measurement and reporting” part. In last meeting, we made the following assumption about the trigger of L1/L2 mobility.
	Assume that we rely on L1 measurements to trigger L1L2 mobility (still measurement for preparation could be L3, FFS)


[bookmark: _Hlk110588814]The decision of L1/L2 mobility is made by network, but the assumption means that UE needs to perform L1 measurements for SSB/CSI-RS from a candidate cell. In Rel-17 inter-cell beam management (ICBM, introduced in the FeMIMO WI), UE is allowed to perform L1 measurements for SSBs from another cell. This is done by configuring csi-SSB-ResourceList corresponding to these SSBs, and including ServingAdditionalPCIIndex with non-zero values, indicating that the SSBs are from a different cell. In Rel-18, we may allow UE to perform L1 measurement and reporting for CSI-RS, but this belongs to RAN1 scope. Another potential direction of enhancement is the reporting mechanism (e.g., introducing event driven L1 reporting), but this also belongs to RAN1 scope.
RAN2 work for this part of the objective is mainly about RRC configuration. We believe that RAN1 can discuss L1 enhancements from RAN1 perspectives without RAN2 guidance.
Observation 1:	RAN1 can discuss L1 enhancements for inter-cell BM from RAN1 perspectives without RAN2 guidance.
Proposal 1: No RAN2 input is needed at this moment for RAN1 discussion on L1 measurement and reporting. 
RAN2 can discuss RRC configuration issues later, based on our conclusion on RRC modeling as well as RAN1 progress.
Beam indication and dynamic cell switch
Unified TCI framework was introduced in Rel-17, with the main idea to have a single TCI state applicable to different channels and signals. Although this requires further RAN1 confirmation, RAN2 can assume that unified TCI framework is the baseline for beam indication in L1/L2-based inter-cell mobility.
Proposal 2: RAN2 assumes that unified TCI framework is the baseline for beam indication in L1/L2-based inter-cell mobility.
Even if a TCI state in Rel-17 unified TCI framework can be associated with an additionalPCI (i.e., PCI different from serving cell ID), indication to such a TCI state does not incur any cell change. 
Observation 1:	In Rel-17 unified TCI framework, beam indication does not incur cell switch, even if the beam is associated with an additional PCI.
In Rel-18, we need to consider beam indication upon cell switch, that is, there will be indications for target cell and target beam upon cell switch.
In unified TCI framework, the network can indicate the beam (TCI state) for a UE in the following ways (see subclause 5.1.5, TS 38.214 for details):
· (1) If RRC configures a single TCI state, this is the TCI state to use.
· (2) If RRC configures multiple TCI states, and a MAC CE activates a single TCI state among them, this is the TCI state to use.
· (3) If RRC configures multiple TCI states, and a MAC CE activates multiple (up to 8) TCI states among them, a DCI is used to indicate one TCI state.
To indicate target beam upon cell switch, we see the following methods for the above cases:
· In (1), a MAC CE can indicate target cell. If no TCI state is indicated, the TCI state in RRC configuration is the target beam. 
· In (2), a MAC CE can indicate target cell. The (only) active TCI state indicated in the MAC CE is the target beam after cell switch. 
· FFS if the MAC CE can also indicate another TCI state codepoint (in RRC configuration but not active TCI state list).
· In (3), a MAC CE can indicate target cell as well as target beam. 
· Alternatively, we may use a MAC CE indicating target cell, plus a DCI indicating beam, but having a single signal indicating both is preferable.
· If TCI states of different cells are in the same active TCI state list, a DCI may indicate both target cell and beam. But this may be confused with Rel-17 ICBM with additionalPCI. Thus, we assume that TCI states of candidate cell is in a separate list; this can be further confirmed via discussion on RRC modelling for candidate cells.
[bookmark: _Hlk115439837]The abovementioned cases for beam indication upon cell switch are illustrated below.
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Figure 1.	Beam indication upon cell switch
Proposal 3: In L1/L2 mobility, a single signal is used to indicate cell switch and beam switch.
Proposal 4: Cell switch in L1/L2-based is based on MAC CE.
TA Management
Timing advance management is another RAN1-led bullet with potential RAN2 involvement. According to the mobility latency time chart captured in the TS 38.300 running CR [2], TA acquisition (UL synchronization) towards target cell contributes a significant part of handover interruption, and the length is uncertain. Therefore, UE may acquire TA for potential target cell before the cell switch command, if possible. The related enhancements (e.g., RACH towards a neighbor cell) belong to RAN1 scope, and we think this can be discussed in RAN1 without RAN2 input. 
Observation 2:	RAN1 can discuss Timing Advance management from RAN1 perspectives without RAN2 guidance.
Proposal 5: No RAN2 input is needed at this moment for RAN1 discussion on Timing Advance management. 
Based on RAN1 progress, RAN2 will discuss related RRC procedure and configuration issues later.
Conclusion
We have the following observations:
Observation 1:	RAN1 can discuss L1 enhancements for inter-cell BM from RAN1 perspectives without RAN2 guidance.
Observation 2:	RAN1 can discuss Timing Advance management from RAN1 perspectives without RAN2 guidance.

It is proposed to discuss and decide on the following proposals:
Proposal 1: No RAN2 input is needed at this moment for RAN1 discussion on L1 measurement and reporting.
Proposal 2: RAN2 assumes that unified TCI framework is the baseline for beam indication in L1/L2-based inter-cell mobility.
Proposal 3: In L1/L2 mobility, a single signal is used to indicate cell switch and beam switch.
Proposal 4: Cell switch in L1/L2-based is based on MAC CE.
Proposal 5: No RAN2 input is needed at this moment for RAN1 discussion on Timing Advance management. 
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