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[bookmark: _Toc116995841]Introduction
In this paper, we will address the open issues related to general aspect and scenario in LTM as outline in R4-2303175 from the last 3GPP meeting in February 2023. 

[bookmark: _Toc116995842]Discussion
Definition of inter-frequency cell switch (2-2-1)
	[bookmark: _Toc116995848]Issue 2-2-1: Definition of inter-frequency cell switch
 
< Wayforward >: FFS the following options
· Option 1 (Apple, CTC, CATT, MTK, DOCOMO, OPPO, vivo, Huawei, Nokia, Ericsson): Inter-frequency cell switch is defined where the SSB of Pcell and/or PScell and the candidate target cell are on different frequency layers.
· Option 2 (CATT, DOCOMO, CMCC, vivo): Inter-frequency cell switch is defined where the SSBs of active serving cell(s) and the corresponding candidate target cell(s) are on different frequency layers
· Option 3 (CMCC): no need to have the definition of inter-frequency cell switch if cell switch delay requirements are agnostic for intra-frequency and inter-frequency, same as existing HO delay requirements.
· Option 4 (Ericsson): Follow legacy procedure and do not define any explicit definition in the spec



LTM is expected to support both intra- and inter-frequency measurements.  Inter-frequency cell switch is defined for the UE when it is switched from the source cell to the target cell. In our last meeting, the following agreement from RAN4 has been reached. RAN4 has agreed to support PCell change without SCell change, and PSCell change without SCell change.  
[bookmark: _Toc132020606]Inter-frequency cell switch is defined where the SSB of Pcell and/or PScell and the candidate target cell are on different frequency layers.
Whether to specify requirements for downlink/uplink synchronisation before cell switch (2-4-1) 
	Issue 2-4-1: Whether to specify requirements for downlink/uplink synchronisation before cell switch
< Wayforward >: FFS the following options
· Option 1 (Apple): No need to define specific requirements for downlink synchronisation before cell switch since it has already been covered by existing L3 measurement requirements.
· Option 2 (Intel): If TCI state switch command can be sent before cell switch, depending on progress of RAN1, RAN4 may need to further discuss how to update current requirement for TCI activation, e.g. timing offset, active BWP.
· Option 3 (QC): RAN4 to discuss whether and how to define delay and interruption 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.
· Option 4 (Ericsson): 
· RAN4 to study interruption requirements due to PRACH transmission
· RAN4 to discuss the DL synchronization requirements and the number of cells for which DL pre-synchronization can be maintained at the UE.
· RAN4 to discuss downlink synchronisation requirements for UE before receiving cell switch command.



RAN1 is currently studying issues on PDCCH-order based PRACH for candidate cell that is not UL serving cell. The issues include whether gap between the DCI and PRACH longer than timeline defined in spec is needed. -	Any impact/interruption on UL Tx of serving CCs due to the PRACH Tx. In the case that the candidate cell, UE will likely search for a suitable UE beam to perform PRACH upon receiving PDCCH order RACH from the network. As a result, this would have a certain impact on the interruption on UL Tx of serving CCs due to the PRACH Tx.
[bookmark: _Toc132020607]RAN4 to specify requirements for downlink/uplink synchronisation before cell switch.
[bookmark: _Toc132020608]RAN4 to study interruption due to PRACH transmission. 
[bookmark: _Toc132020609]RAN4 to discuss the DL synchronization and the number of target cells for which DL pre-synchronization can be maintained at the UE.
[bookmark: _Toc132020610]RAN4 to discuss uplink transmit timing requirements before sending preamble to the target cells. 
Others (2-6-3)

	Issue 2-6-3: Others
< Wayforward >: FFS the following option
Option 1 (QC): LTM requirements are applicable only when a QCL source reference signal of “PDCCH ordered PRACH to an LTM candidate cell before LTM handover” or “an active TCI state to be used immediately after LTM handover” is the same or one of the reference signals configured and used for LTM L1-RSRP measurements from the cell.



In RAN1, the following agreement has been reached: 
	Agreement
· At least for Rel-17 unified TCI framework based beam indication included in cell switch command (i.e. scenario 2), beam indication applies to signals/channels that follow or are configured to follow Rel-17 unified TCI at the target cell(s) 
· FFS: beam indication for mTRP case



The target cell beam indication is included in the MAC-CE cell switch command, alternatively, the TCI state of the target cell in LTM can be included in the MAC-CE cell switch command. When the TCI state of the target cell is known to the UE, after the MAC-CE cell switch, UE can perform beam switching without delay. Also the unknown case should be defined for LTM as it is a mobility procedure. 
[bookmark: _Toc132020611]RAN4 to define requirements for known and unknown TCI state of the target cell. 





Conclusion
In this contribution we have made the following observations and proposals:
Proposal 1: Inter-frequency cell switch is defined where the SSB of Pcell and/or PScell and the candidate target cell are on different frequency layers.
Proposal 2: RAN4 to specify requirements for downlink/uplink synchronisation before cell switch.
Proposal 3: RAN4 to study interruption due to PRACH transmission.
Proposal 4: RAN4 to discuss the DL synchronization and the number of target cells for which DL pre-synchronization can be maintained at the UE.
Proposal 5: RAN4 to discuss uplink transmit timing requirements before sending preamble to the target cells.
Proposal 6: RAN4 to define requirements for known and unknown TCI state of the target cell.
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