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1. Introduction
In RAN4#106bis-e meeting, RAN4 has some discussion on the general aspects and scenarios for LTM, e.g. inter-frequency cell switch definition and requirements for DL/UL synchronization, and the related WF was approved in [1]. In this contribution, we would like to discuss the remaining issues for the general aspects and scenarios for LTM and provide our proposals.
2. Discussion
DL synchronization before cell switch command
	1.1 Sub-topic 1-2 DL synchronization before cell switch command
Issue 1-2-1: Requirements for DL synchronization before cell switch command
< Way forward >:
· RAN4 do 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.
· RAN4 do not need to define any new requirements for acquiring SFN of target cell before cell switch command. 
· Further discuss whether and how to define requirements for SSB based T/F fine tracking on neighbour cell based on further RAN1/2 progress.


In last meeting, RAN4 has discussed the DL synchronization requirements before cell switch command, RAN4 agreed to not define new requirements for acquiring frame/symbol boundary and SFN for target cell, and FFS for the requirement of SSB based T/F fine time tracking. As RAN1 was agreed to support discussing whether the UE needs to perform TCI state activation of candidate cell for PDSCH/PDCCH reception before cell switch command. 
	RAN1 Agreement
For the Rel-17 unified TCI based beam indication in Rel-18 LTM, at least Alt 1 is supported:
· Alt 1: TCI state activation of a candidate cell is received before the reception of beam indication of the candidate cell, 
· Alt 2: TCI state activation of a candidate cell is received together with the reception of beam indication of the candidate cell
· FFS: signalling details for TCI state indication, if both activation and indication are done in the same MAC CE message carrying switch command
· Alt 3: Alt 1 and/or Alt 2 can be supported based on the UE capability
FFS: signalling details for TCI state activation
FFS: For Alt 1, whether/how TCI state activation for candidate cell(s) is allowed
Note: If scenarios 1 and 3 are to be supported other beam indication/TCI activation timing relationships are not precluded.


In our understanding, the motivation of activating TCI state for a candidate cell is to skip fine T/F time tracking during cell switch procedure and the UE can receive PDSCH/PDCCH after cell switch without TCI state activation. Thus, RAN4 needs to define requirements for SSB based T/F fine time tracking on candidate cell(s). If the UE is configured to maintain SSB based T/F fine time tracking on multiple candidate cells, the UE may not be able to monitor T/F fine time tracking as many as the configured candidate cells. The UE capability on T/F fine time tracking on candidate cells may need to be considered. In addition, the RRM impact due to T/F fine time tracking on candidate cells need to be considered, e.g. impact on L1/L3 measurement delay.
Proposal 1: RAN4 to define requirements for SSB based T/F fine time tracking on candidate cell(s), and the following aspects should be considered:
· UE capability on T/F fine time tracking on candidate cells
· The impact due to T/F fine time tracking on candidate cells, e.g. impact on L1/L3 measurement.
UL synchronization before cell switch command
	[bookmark: _Hlk133350837]Issue 1-3-1: Transmit timing accuracy of PDCCH ordered RACH before cell switch command 
< Agreement>:
· The legacy transmit timing accuracy requirement in 38.133 cl.7.1.2 is also applicable to PDCCH ordered RACH transmission for candidate cell(s) before cell switch command.
· FFS: SSB based T/F fine tracking is needed for UE to meet Te requirements


In our understanding, the purpose of T/F fine time tracking is for CSI reporting and TCI state activation, and as long as at least one SSB is available at the UE during the last 160ms, the existing Te requirement should be applicable to PDCCH ordered RACH transmission for candidate cell(s) before cell switch command, no need to define T/F fine time tracking requirement to meet Te requirements. 
Proposal 2: RAN4 to reuse the existing condition to meet the Te requirement for PDCCH ordered RACH transmission for candidate cell(s), e.g. at least one SSB is available at the UE during the last 160ms.
	Issue 1-3-2: Delay requirements for PDCCH ordered RACH before cell switch command
< Way forward >: FFS the following options
· Option 1 (Apple, Ericsson, QC): Better to define similar delay requirements for PDCCH ordered RACH for candidate cell(s) in RAN1 but not RAN4
· Option 2 (MTK, Xiaomi, vivo, Huawei, ZTE, Nokia): RAN4 to study delay requirements for PDCCH ordered PRACH transmission to neighbour cell.
· Option 2a (xiaomi): 
· If the reception of RAR is not configured/indicated, the delay of PDCCH-order based RACH transmission is defined as the time between the time of DCI command reception for PDCCH-order based RACH and the end of preamble transmission to the candidate cell plus RF retuning back time.
· If the reception of RAR is configured/indicated, the delay of the PDCCH-order based RACH transmission is defined as the time between the time of DCI command reception for PDCCH-order based RACH and the end of RAR window plus RF retuning back time.
· Option 2b (vivo):
·  RAN4 discuss and clarify whether the UL BWP of target cell is activated during uplink synchronization. Delay requirements need to be discussed after RAN1/2 concludes the corresponding procedure.
· There is potential application delay and interruption for a cell on which DL sync is indicated to be performed by UE and/or UE needs to be prepared to transmit PRACH to the target cell. RAN4 will discuss the corresponding delay requirements. 
· Option 2c (QC): 
· RAN4 to discuss whether and how to define delay requirements for PDCCH ordered PRACH transmission to LTM cell for which UE needs additional processing to build and load RF scripts. It is also up to decisions from other working groups.
· LTM requirements are applicable only when a QCL source reference signal of “PDCCH ordered PRACH to an LTM candidate cell before LTM handover” is the same or one of the reference signals configured and used for LTM L1-RSRP measurements from the cell.
Issue 1-3-3: Interruption due to PDCCH ordered RACH before cell switch command
< Agreement>:
· Further discuss whether and how to define interruption and/or scheduling restriction requirements due to PDCCH ordered RACH before cell switch command once corresponding RAN1 design is stable.


Regarding the UL synchronization, RAN1 is discussing the PDCCH ordered PRACH transmission to acquire the TA of candidate cell(s) before cell switch. And RAN1 has sent a LS in [2] to RAN4 on time gap between a PDCCH order and the corresponding PRACH transmission for LTM.
	B. Time gap between a PDCCH order and the corresponding PRACH transmission
RAN1 discussed the time gap between a PDCCH order and the corresponding PRACH transmission for LTM. RAN1 believes that this will require that the time gap is increased at least for the following scenario
· For PDCCH-order based PRACH on a candidate cell that is not a current serving cell with PUCCH/PUSCH or inter-frequency with the current serving cell
RAN1 relies on RAN4: 
· to verify the need for the above additional latency and, if so, the corresponding value is needed.
· to investigate any impact/interruption on UL Tx of serving cell due to the PRACH Tx on a candidate cell that is not a current serving cell with PUCCH/PUSCH
· to verify the need for any update is required to ΔBWPSwitching, ΔDelay if so, the corresponding values and whether UE capability is needed
Potential RAN1 spec update will be based on RAN4’s feedback.


According to RAN1 agreements, if the UE is configured to trigger PDCCH-order based RACH by DCI. The UE is required to transmit the preamble to the candidate cell(s). In existing RAN1 spec in [3], the time gap of PDCCH-order based PRACH for serving cell is defined as follows:
	If a random access procedure is initiated by a PDCCH order, the UE, if requested by higher layers, transmits a PRACH in the selected PRACH occasion, as described in [11, TS 38.321], for which a time between the last symbol of the PDCCH order reception and the first symbol of the PRACH transmission is larger than or equal to  msec, where 
-	 is a time duration of  symbols corresponding to a PUSCH preparation time for UE processing capability 1 [6, TS 38.214] assuming  corresponds to the smallest SCS configuration between the SCS configuration of the PDCCH order and the SCS configuration of the corresponding PRACH transmission 
-	 if the active UL BWP does not change and  is defined in [10, TS 38.133] otherwise 
-	 msec for FR1 and  msec for FR2
-	 is a switching gap duration as defined in [6, TS 38.214] 
For a PRACH transmission using 1.25 kHz or 5 kHz SCS, the UE determines  assuming SCS configuration .


As RAN4 was agreed the legacy transmit timing accuracy requirement is also applicable to 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, the uncertainty delay of SSB measurement needs to be considered in existing time gap, which can be up to 160ms. 
Proposal 3: The uncertainty delay of SSB measurement needs to be considered in existing time gap, which can be up to 160ms.
Regarding the existing components, for PDCCH order RACH transmission on candidate cells, we think the BWP switching delay is not needed, as the BWP of candidate cell is not activated before cell switch command. However, the preparation time for loading RACH related parameters may need to be considered.
Proposal 4: The BWP switching delay is not needed in the time gap between a PDCCH order and the corresponding PRACH transmission.
Proposal 5: RAN4 to consider the preparation time for loading RACH related parameters in the time gap between a PDCCH order and the corresponding PRACH transmission.
3. Conclusion
In this contribution, we discuss the general aspects and scenarios for L1/L2 based inter-cell mobility and provide our proposals as follows.
Proposal 1: RAN4 to define requirements for SSB based T/F fine time tracking on candidate cell(s), and the following aspects should be considered:
· UE capability on T/F fine time tracking on candidate cells
· The impact due to T/F fine time tracking on candidate cells, e.g. impact on L1/L3 measurement.
Proposal 2: RAN4 to reuse the existing condition to meet the Te requirement for PDCCH ordered RACH transmission for candidate cell(s), e.g. at least one SSB is available at the UE during the last 160ms.
Proposal 3: The uncertainty delay of SSB measurement needs to be considered in existing time gap, which can be up to 160ms.
Proposal 4: The BWP switching delay is not needed in the time gap between a PDCCH order and the corresponding PRACH transmission.
Proposal 5: RAN4 to consider the preparation time for loading RACH related parameters in the time gap between a PDCCH order and the corresponding PRACH transmission.
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