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1. Introduction
In RAN4#106 meeting, RAN4 has some discussion on the general aspects and scenarios for LTM, and the related WF was approved in [1]. In this contribution, we would like to discuss the general aspects and scenarios for LTM and provide our proposals.
2. Discussion
Simultaneous data Rx/Tx
	[bookmark: _Hlk128491339]Issue 2-1-1: Simultaneous data Rx/Tx in source cell and target cell?
< Agreement>:
· Discuss what interruption requirements, scheduling restriction and measurement restriction to define instead of discussing whether simultaneous Rx/Tx in source cell and target cell is allowed.


In our understanding, during the L1/L2 based cell switch procedure, UE is not required to be scheduled from the source cell, e.g. transmit PUCCH/PUSCH/SRS or receive PDCCH/PDSCH/TRS/CSI-RS for CQI, as the UE has to process the protocol stack of the target cell and perform the related measurement with its RF/baseband on target cell. If UE is required to support the simultaneous date Rx/Tx with both source cell and target cell during the cell switch procedure, it means the UE has to support DAPS which requires higher UE complexity, e.g. dual protocol stacks and enhanced RF/baseband capability. And from our perspective, we support RAN4 starts to define requirement for the basic case, e.g. define scheduling restriction during L1/L2 based cell switch procedure.
Proposal 1: RAN4 to define scheduling restriction requirement during L1/L2 based cell switch procedure, e.g. UE is not required to be scheduled from the source cell, e.g. transmit PUCCH/PUSCH/SRS or receive PDCCH/PDSCH/TRS/CSI-RS for CQI.
Definition of inter-frequency cell switch
	[bookmark: _Hlk128491638][bookmark: _Hlk127794791]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 


In legacy HO delay requirement, RAN4 did not define intra-frequency/inter-frequency HO when introducing the delay requirements which are agnostic to intra-frequency and inter-frequency. The intra-frequency and inter-frequency is considered in the delay component of cell search procedure. In L1/L2 based cell switch, we think RAN4 can follow the similar principle, RAN4 does not need to define intra-frequency and inter-frequency cell switch, as the cell switch delay requirement would be agnostic to intra-frequency and inter-frequency. In addition, the cell search procedure may not be needed in L1/L2 based cell switch delay requirement. 
Proposal 2: RAN4 not to define the definition of inter-frequency cell switch in Rel-18 LTM.
Requirements for DL/UL synchronization before cell switch command
	[bookmark: _Hlk128141053]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 synchronization 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 synchronization requirements for UE before receiving cell switch command.


In our understanding, UE is required to perform DL synchronization on target cell before L1-RSRP measurement. RAN4 does not need to define the specific requirement for DL synchronization before cell switch, as the existing intra-frequency/inter-frequency measurement requirements can be applied. 
Proposal 3: RAN4 not to define the specific requirement for DL synchronization before cell switch.
Regarding the UL synchronization, RAN1 is discussing the PDCCH ordered PRACH transmission to acquire the TA of candidate cell(s) before cell switch. The related RAN1 agreements are captured as follows:
	Agreement
The PDCCH order from the source cell contains the indication of candidate cell.
· The reserved bit(s) in DCI format 1_0 for PDCCH order can be used for indication of cell identity
Agreement
For PDCCH ordered-RACH for candidate cell(s), RAR reception can be configured/indicated
· If reception of RAR is not configured/indicated (without RAR)
· TA value of candidate cell is indicated in cell switch command
· FFS: whether UE should re-transmit PRACH when reception of RAR is not configured/indicated
· FFS: how UE determine the transmit power of subsequent PRACH triggered by PDCCH order
· If reception of RAR is configured/indicated (with RAR), FFS
· whether RAR is received from serving cell or candidate cell
· if RAR is received from candidate cell, whether Type1-PDCCH CSS of the candidate cell is configured to the UE
· content of RAR
· FFS: signaling for configuration/indication of whether RAR needs to be received
· UE can report the support combination of with RAR only and without RAR only, where support of one default scheme is the baseline UE approach for LTM
· Send LS to RAN2 and RAN3 to check the feasibility about this agreement
· Note: Definition of candidate cells is up to RAN2

Agreement
· For PDCCH-order based RACH for TA measurement for candidate cells, legacy CBRA is not supported

Agreement
on whether UE should initiate re-transmit PRACH when reception of RAR is not configured/indicated, down select one from the following alternatives.
· Alt 1: UE autonomous re-transmission of PRACH is not allowed (e.g., by setting the number of allowed PRACH transmission to the minimum value of PreambleTransMax=1)
· Alt 2: UE autonomous Re-transmission of PRACH is allowed, 
· The number of PRACH transmission will be defined e.g. set the times of RACH transmission to the minimum value of PreambleTransMax

Agreement
If reception of RAR is configured/indicated, RAR contains at least TA of candidate cell.
· The maximum number of TA values memorized by UE is a UE capability
· FFS: whether other parameters such as UE ID, candidate cell ID etc. is contained in RAR 

Agreement
Whether RAR needs to be received is configured by RRC.


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). RAN4 needs to discuss the RRM impact for PDCCH-order based RACH transmission, e.g. delay /scheduling restriction requirements. If the reception of RAR is not configured/indicated, the UE is required to transmit the preamble to the candidate cell and the TA value of candidate cell is indicated in cell switch command, thus the delay of the PDCCH-order based RACH transmission can be defined as the time between the time of DCI command reception for PDCCH-order based RACH to candidate cell and the end of preamble transmission to the candidate cell plus RF retuning back time. And we prefer to define scheduling restriction requirement other than interruption requirement for PDCCH-order based RACH transmission, as the UE can be scheduled during the uncertainty of RACH occasion, and the scheduling restriction requirement can be defined on the preamble transmission slot(s) and on 1 slot before and after each consecutive preamble transmission slot.


Figure 1: RAR is not configured/indicated
If the reception of RAR is configured/indicated, the TA value of candidate cell is indicated in RAR window, thus the delay of the PDCCH-order based RACH transmission can be 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. And the scheduling restriction requirement can be defined on the preamble transmission slot(s), on the slots of RAR window and on 1 slot before and after each consecutive preamble transmission slot.


Figure 2: RAR is not configured/indicated
Proposal 4: RAN4 to define the delay requirements for PDCCH-order based RACH transmission to candidate cell.
· 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.
Proposal 5: RAN4 to define the scheduling restriction requirement for PDCCH-order based RACH transmission to candidate cell.
· If the reception of RAR is not configured/indicated, UE is not expected to be scheduled on the preamble transmission slot(s) and on 1 slot before and after each consecutive preamble transmission slot.
· If the reception of RAR is configured/indicated, UE is not expected to be scheduled on the preamble transmission slot(s), on the slots of RAR window and on 1 slot before and after each consecutive preamble transmission slot.
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 scheduling restriction requirement during L1/L2 based cell switch procedure, e.g. UE is not required to be scheduled from the source cell, e.g. transmit PUCCH/PUSCH/SRS or receive PDCCH/PDSCH/TRS/CSI-RS for CQI.
Proposal 2: RAN4 not to define the definition of inter-frequency cell switch in Rel-18 LTM.
Proposal 3: RAN4 not to define the specific requirement for DL synchronization before cell switch.
Proposal 4: RAN4 to define the delay requirements for PDCCH-order based RACH transmission to candidate cell.
· 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.
[bookmark: _GoBack]Proposal 5: RAN4 to define the scheduling restriction requirement for PDCCH-order based RACH transmission to candidate cell.
· If the reception of RAR is not configured/indicated, UE is not expected to be scheduled on the preamble transmission slot(s) and on 1 slot before and after each consecutive preamble transmission slot.
· If the reception of RAR is configured/indicated, UE is not expected to be scheduled on the preamble transmission slot(s), on the slots of RAR window and on 1 slot before and after each consecutive preamble transmission slot.
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