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1. Introduction
[bookmark: OLE_LINK2][bookmark: OLE_LINK1][bookmark: OLE_LINK110][bookmark: OLE_LINK111]In the last RAN4 meeting, WF on L1/L2 based inter-cell mobility was approved. In this contribution, some open issues on DL/UL synchronization before cell switch command are further discussed [1].
2. Discussion
DL synchronization before cell switch command
Issue 1-2-2: DL pre-sync starting point and UE capability requirements for DL pre-sync
< Way forward >: FFS
· Proposal 1: RAN4 to agree that UE starts performing DL pre-sync with LTM candidates when UE configured with TA establishment or reception of configuration for TA establishment.
· Proposal 2: 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.
For proposal 1, we agree that fine DL pre-sync shall be guaranteed before transmitting RACH because The PRACH transmission timing error shall be within Te. But we prefer not to mixing DL pre-sync and TA establishment, and we are confused about the ‘starting point’ is for specifying what RRM requirements [2]. Proponent need to further clarify the motivation of the proposal.
For proposal 2, RAN1 has discussed PDCCH ordered RACH mechanism in R18 LTM in the last meeting [3], and the agreement on the UE capability aspects of storing (remembering/maintaining/handling) corresponding TAs to multiple cells as follows:
	Agreement 
For PDCCH ordered RACH mechanism in R18 LTM, when reception of RAR is configured, 
· the UE stores(remembers/maintains/handles) a TA for at least one candidate cell
· storing(remembering/maintaining/handling) corresponding TAs for more than one candidate cell is up to UE capability
· detailed number of candidate cell is up to UE capability 


Therefore, it is reasonable for RAN4 to discuss the UE capability aspects of DL sync to multiple cells, but more details are needed to further discuss, such as what relationship between the capability for DL sync and the capability for the number of cells supporting PDCCH ordered RACH in RAN1.
Proposal 1: The fine DL pre-sync shall be guaranteed before transmitting RACH.
Observation 1: For PDCCH ordered RACH mechanism in R18 LTM, RAN1 had the agreement on the UE capability aspects of storing (remembering/maintaining/handling) corresponding TAs to multiple cells in the last meeting.
Proposal 2: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.
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
Proposal 3: 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.
· SSB based T/F fine tracking is needed for UE to meet Te requirements
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.
For this issue, RAN1 has reached a consensus with RAN4 in LS R1-2304276. So, we understand that RAN1 will define delay requirements for PDCCH ordered RACH for candidate cell(s) and potential RAN1 spec update will be based on RAN4’s feedback. RAN4 just need focus on the issues proposed by RAN1 in LS R1-2304276 [3].
Proposal 3: The delay requirements for PDCCH ordered RACH for candidate cell(s) will be defined in RAN1 and potential RAN1 spec update will be based on RAN4’s feedback. 
· RAN4 just need focus on the following issues proposed by RAN1 in LS R1-2304276.
· to verify the need for the additional latency for the scenario and in LS R1-2304276, 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
[bookmark: _Toc423020296][bookmark: _Toc423020279][bookmark: _Toc423019950]3. Conclusion
[bookmark: _Toc423020280]In this paper, we provide our views on DL/UL synchronization before cell switch command. From this discussion we have derived the following observations and proposals: 
Proposal 1: The fine DL pre-sync shall be guaranteed before transmitting RACH.
Observation 1: For PDCCH ordered RACH mechanism in R18 LTM, RAN1 had the agreement on the UE capability aspects of storing (remembering/maintaining/handling) corresponding TAs to multiple cells in the last meeting.
Proposal 2: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 3: The delay requirements for PDCCH ordered RACH for candidate cell(s) will be defined in RAN1 and potential RAN1 spec update will be based on RAN4’s feedback. 
· RAN4 just need focus on the following issues proposed by RAN1 in LS R1-2304276.
· to verify the need for the additional latency for the scenario and in LS R1-2304276, 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
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