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1	Introduction
A WF on Rel-18 Mobility enhancement [1] was approved in RAN4#107 meeting. 
In this contribution, we discuss the leftover issues on general aspects and scenarios of L1/L2 based inter-cell mobility.
2	Discussion
DL synchronization before cell switch command
	Issue 1-1-1: Requirements for obtaining symbol boundary and frame boundary of target cell before cell switch command
< Way Forward>: 
· Common understanding is that RAN4 does not need to define any new requirements for obtaining symbol boundary and frame boundary of target cell before cell switch command, as legacy requirements for PSS/SSS detection and time index detection apply, if needed.
· This issue can be closed.
Issue 1-1-2: Requirements for acquiring SFN of target cell before cell switch command
< Way Forward>: 
· Common understanding is that RAN4 does not need to define any new requirements for SFN acquisition delay of target cell before cell switch command, as legacy requirements of SFN acquisition delay defined for L3 CSI-RS measurement in table 9.10.2.5-3 or Table 9.10.3.5-3 or TSSB_time_index_inter in Clause 9.3.4 apply, if needed.
· FFS when and how to acquire SFN of the candidate cell
Issue 1-1-3: UE behaviour upon reception of TCI state activation of neighbour cell before cell switch command
<Way Forward> FFS the following options:
· Option 1 (MTK): After the TCI state of a neighbour cell is activated, UE performs SSB based T/F fine tracking on the corresponding beam, and UE will not active the corresponding BWP.
· Option 2 (vivo): For the inter-frequency cell switch, if UE can perform T/F fine tracking before cell switch, RAN4 discuss and clarify whether the DL BWP of target cell is activated during downlink sync before the cell switch. 
[bookmark: _Hlk135404216]Issue 1-1-4: Requirements of TCI state activation of neighbour cell before cell switch command
<Agreement>
· For DL T/F tracking to the candidate cells, at least one SSB is available at the UE during the last 160ms to satisfy transmit timing requirements.
Issue 1-1-5: UE capability requirements for SSB based T/F fine time tracking
<Way Forward> FFS the following proposals:
· Proposal 1 (CATT):
· RAN4 to discuss the UE capability aspects of DL sync to multiple cells.
· More details are FFS.
· e.g. what relationship between the capability for DL sync and the capability for the number of cells supporting PDCCH ordered RACH in RAN1.
· Proposal 2 (ZTE, Ericsson): RAN4 to discuss the UE capability aspects of downlink synchronisation to multiple cells so that UE can transmit PRACH to the candidate cell on the first PRACH occasion after the PDCCH order reception.
· Proposal 3 (xiaomi): RAN4 to define UE capability on T/F fine time tracking on candidate cells.
· Proposal 4 (vivo): 
· For ICBM scenario, T/F fine tracking i.e. activation of target cell TCI before cell switch command is received, is supported without any additional UE capability.
· For non-ICBM scenario, T/F fine tracking i.e. activation of target cell TCI before cell switch command is received, is supported with an additional UE capability.
· Proposal 5: RAN4 to define UE capability on T/F fine time tracking on candidate cells if not defined by RAN1.


As agreed in last meeting, it is unnecessary to define sync and async scenarios for LTM requirements. About whether to specify requirements for downlink/uplink synchronization before cell switch, we think cell detection or DL synchronization by L3 procedure needs long duration, at least tens of ms. To support L1/L2 based mobility, DL synchronization should be guaranteed. 
One possible solution is not to define specific requirements for downlink synchronization before cell switch and reusing existing requirements for L3 measurement. In our view, before cell switch, the coarse DL timing information can be obtained through L3 measurements, e.g., symbol index information and frame boundary or SFN. We think that could be enough to DL synchronization for L1 measurement. 
If talking about T/F fine tracking, we think RAN4 should wait for RAN1 conclusion. We are fine to further discuss whether and how to define requirements for SSB based T/F fine tracking on neighbor cell based on further RAN1/2 progress. RAN4 should define UE capability on T/F fine time tracking on candidate cells if not defined by RAN1.
Proposal 1: RAN4 consider to define UE capability on T/F fine time tracking on candidate cells if not defined by RAN1.
Delay requirements for PDCCH ordered RACH before cell switch command
	Issue 1-2-2-1: Where to capture the delay requirements of PDCCH ordered RACH, RAN1 or RAN4 spec?
< Agreement>: 
· Time gap between a PDCCH order and the corresponding PRACH transmission will be captured in RAN1 spec as legacy. 
Issue 1-2-2-6: Whether to update the legacy components in the legacy delay requirements specified for PDCCH ordered RACH transmission on serving cell in RAN1
<Agreement>
· On top of specified delay requirement in RAN1 as below the RAN4 agreed
· For PDCCH ordered CFRA, the minimum timing gap between PDCCH order reception and Msg1 transmission is  
·   
· Do not change ∆Delay component
· FFS for ∆BWPSwitching 
· FFS whether DCI-based or RRC-based BWP switching should be applied
· FFS whether to keep or remove the component
· FFS for additional delays components
· Option 1: 1 SSB occasion for T/F tracking
· Option 2: additional time for RF and/or BB preparation and retuning


RAN4 agreed to reuse legacy transmit timing accuracy requirement for PDCCH ordered RACH transmission for candidate cell(s) before cell switch command. According to existing applicability condition for Te requirement, at least one SSB is available at the UE during the last 160ms. The UE may need to perform SSB measurement before RACH transmission on candidate cell, thus, additional delay for 1 SSB occasion for T/F tracking needs to be considered (up to 160ms). 
Proposal 2: About delay requirements for PDCCH ordered RACH transmission on serving cell, additional delay for 1 SSB occasion for T/F tracking needs to be considered.
We also think ∆BWPSwitching is not needed, as the BWP of candidate cell is not activated before cell switch command. But the preparation time for loading RACH related parameters may need to be considered, including the time for RF and/or BB preparation and retuning
Proposal 3: Add additional delays component for RF and/or BB preparation and retuning, and replace the component of ∆BWPSwitching.

LS reply to RAN1 on UE based TA measurement
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We also think it should leave to UE implementation because additional time error including at least sync error between source and target gNB can be introduced for UE based TA measurement. It is not feasible from RAN4 requirements perspective.
Proposal 4: UE based TA measurement is not feasible from RAN4 requirements perspective.
3	Conclusion
Proposal 1: RAN4 consider to define UE capability on T/F fine time tracking on candidate cells if not defined by RAN1.
Proposal 2: About delay requirements for PDCCH ordered RACH transmission on serving cell, additional delay for 1 SSB occasion for T/F tracking needs to be considered.
Proposal 3: Add additional delays component for RF and/or BB preparation and retuning, and replace the component of ∆BWPSwitching.
Proposal 4: UE based TA measurement is not feasible from RAN4 requirements perspective.
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Status:

RANL1 has asked RAN4 to discuss the feasibility (LS: R1-2306259)

D. UE based TA measurement
RAN1 has confirmed the following working assumption, which was made in RAN1#112.

Working Assumption

From RAN 1 perspective, UE-based TA measurement (UE derives TA based on Rx timing difference between current serving cell and candidate
cell as well as TA value for the current serving cell) is supported.

+ Comresponding UE capabiliy is to be introduced to support UE-based TA measurement

« Fora UE reports support of this capabilit, configuration of UE-based TA measurement is supported

+  FFS: other impacts on RAN1 spec

RAN respectfully asks RAN4 to analyze the feasibility of supporting this mechanism.





