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1 Introduction

In RAN2# 119bis-e meeting, the dynamic switch for L1/L2 mobility has been discussed. Several agreements have been achieved on cell switch triggering, cell switch command and lower layer cell switch procedure [1]:
· RAN2 assumes the MAC CE for L1/2 mobility trigger contains at least a candidate configuration index. 

· FFS if it should be possible to perform SCell activation/deactivation (amongst SCells associated with the candidate configuration) simultaneously with L1 L2 mobility trigger MAC CE (if so, FFS how this is determined).
· RAN2 assumes RACH resource for CFRA for L1 L2 dynamic switch may be provided in RRC configuration (or potentially by MAC CE FFS). 

· FFS if the MAC CE can indicate TCI state(s) (or other beam info) to activate for the target Cell(s), dep on RAN1 progress.

In RAN2# 120 meeting, LTM cell switch triggering mechanism was further discussed. The following agreements were achieved [2]:
· The MAC CE agreed to carry LTM related information for cell switch is used for LTM triggering of the cell switch.

In RAN1 #112 meeting, RAN1 agreed to support PDCCH ordered RACH with both options of with or without RAR. In last meeting, it was also agreed that UE-based target TA determination is a RAN1 working assumption [3]: 

	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

Agreement 

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

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 

Working Assumption

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. 
· Corresponding UE capability is to be introduced to support UE-based TA measurement
· For a UE reports support of this capability, configuration of UE-based TA measurement is supported

· FFS: other impacts on RAN1 spec 


In this contribution, we discuss the issues with early triggered RACH and further discuss the details of lower layer operations for dynamic cell switch including the beam indication for candidate cells and target cell. In order to support UE-based RACH-less LTM, possible MAC CE enhancement is discussed. 
2 Discussion
2.1 Issues with early triggered RACH
In RAN1 #112 meeting, for PDCCH ordered RACH both options of with-RAR and without-RAR are allowed. Regarding the option of with-RAR, there is an FFS item:

	· 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


It is not clear for us what is the motivation and benefit to have the target cell prepared RAR sending from the source serving cell to the UE. For RACH procedure in legacy inter-cell HO, RAR is only from the target cell. The legacy RAR carries target TA and additional information for CBRA. In RAN1#112 meeting, it was agreed that PDCCH ordered RACH does not support legacy CBRA, then RAR carries nothing but only the target TA. In RAN1 #112 meeting, it was also agreed in the option of without RAR, target TA is carried by the cell switch command and sent to the UE. If using RAR is configured, sending RAR from the source cell is simply sending TA from the serving cell. It performs the same function as the option of without RAR. The target cell prepared RAR has to be sent from the target cell to the source cell first via backhaul with additional backhaul delay. It does not make sense to use a separate RAR to carry TA instead of using cell switch command, with additional hassle of UE storing received TA from RAR until the reception of cell switch command.
With-RAR from the target cell is suitable in DC enabled scenarios where early RACH on a candidate PSCell does not have service interruption on both DL and UL of the serving PCell and additional backhaul delay is avoided. In legacy inter-cell HO, the cell switch command (HO command) is issued before the TA is obtained, i.e., there is no need for the source cell to wait for the target TA. In PDCCH ordered early RACH, following the legacy CFRA procedure with RAR can allow the source serving cell issuing cell switch command before it receives the target TA obtained. This will reduce the chance of HOF due to the source serving cell link failure.
Therefore, we have the following observation and proposal:
Observation 1: In case of with-RAR enabled for early RACH, there is no motivation and benefit to have RAR sent from the serving cell to the UE.

Proposal 1: In case that with-RAR is configured, the UE receives RAR from the candidate cell for PDCCH ordered early RACH.
2.2 Issues with L1/L2 dynamic mobility
RAN2 agreed in #120 meeting that MAC CE is used to carry the LTM triggering information. From RAN1 perspective, the LTM triggering information is the target beam indication information, e.g., the TCI. In conventional RRC triggered HO, the candidate target beam indication i.e., the SSB and CSI-RS information is also included in the RRC HO command. It is the UE to select the SSB or CSI-RS of the final target beam and indicate to the target cell. Therefore, for LTM it is desirable for the source cell to indicate the candidate beams to the UE and the UE indicates the finally selected target beam to the target cell. For conventional handover, multiple candidate beams can be indicated to the UE via RRC HO command. For LTM, it is a question whether one target beam or more than one target beam should be allowed in the cell switch command MAC CE. If only one target beam is indicated in the cell switch command, it is the simplest. If more than one target beam can be indicated in the cell switch command, it is a bit more complicated. On the other hand, in LTM scenarios, the UE could travel at the boarder area with more than one candidate beams in good condition but beam conditions changing fast. In this case, it is better to allow more than one candidate target beams in cell switch command. Then we have the question whether DCI should be used for final target beam selection. Considering the source cell is really based on the UE L1 measurement to make the decision. It is the UE obtained the L1 measurement first. From delay, signalling overhead, and UE TX power reduction point of view, it is better to let the UE making the final target beam selection rather than that the UE further reports L1 measurement then the source cell makes the decision and notifies the UE via DCI.  When letting the UE to making final decision, it is better to limit the number of candidate target beams indicated in the cell switch command, e.g., up to 3 candidate target beams.
Observation 2: In boarder area scenarios it is beneficial to let the cell switch command indicating more than one target SSB or CSI-RS explicitly or implicitly via TCI.
Observation 3: If multiple candidate target beam indications are allowed in the cell switch command, it is better to let the UE determining the final target SSB or CSI-RS. 

Proposal 2: More than one candidate target SSB or CSI-RS can be indicated in cell switch command.
Proposal 3: The UE decides the final target SSB or CSI-RS, and the number of the candidate target beams indicated in the cell switch command should be very limited (e.g., up to 3).
In RAN2#119bis-e meeting, there were discussions on allowing SCell activation/deactivation (amongst SCells associated with the candidate configuration) simultaneously triggered by the cell switch/activation command. In legacy system, the RRC SCG activation message/command supports the activation of the PSCell and the selected SCells in the same SCG at once. For LTM, comparing with the case to perform cell switch first then the new serving cell to issue the SCell activation MAC CE based on L1 measurement report, the case of activation SCells at the cell switching can reduce some of latency from L1 measurement/report at the new serving cell and additional signalling delay. But the reliability of the second case may be lower than the first case. In principle, if at same time the cell switch/activation criterion is met for a spcell, and at least one associated SCell also meets the activation condition, the qualified SCell can be triggered together with the LTM triggering command for the spcell. We consider SCell activation/deactivation triggered by PSCell activation command MAC CE is an optimization. It in principle can be done with some additional work on MAC if we have time in Rel-18. 
Observation 4: If at same time a candidate spcell meets switch/activation criterion, and at least one associated SCell also meets the activation condition, the SCell can be activated together with the spcell via the cell switch/activation command.
Observation 5: SCell activation/deactivation triggered by cell switch/activation command is an optimization.
Proposal 4: Consider to work on the feature of SCell activation/deactivation triggered by spcell switch/activation command if we have time in Rel-18. 
2.3 Support UE-based RACH-less LTM
In RAN1 #112 meeting, it was agreed that for PDCCH ordered RACH, the target TA determined by the target cell is carried by cell switch command:

	· If reception of RAR is not configured/indicated (without RAR)

· TA value of candidate cell is indicated in cell switch command


This agreement requires us to define a field in cell switch command for carrying the target TA. On the other hand, for UE based RACH-less, the UE need to use the most current source serving cell TA to calculate the target TA. Although there is a TAC can be used, reuse the TA field in cell switch command will have less overhead and delay. In cell switch MAC CE, an indication can be defined to indicate whether the TA field carries the target TA or the delta source TA. If the indicator shows the field carries target TA, the UE can use it directly for its UL transmission. If it indicates the TA field is the delta source TA, the UE use it to calculate the target TA. If the indication shows the TA field is absent, the UE performs RACH. 
Proposal 5: Consider using the cell switch command MAC CE to carry the target TA or the delta source TA with indication in the MAC CE showing which type of TA is carried.
In legacy CFRA for mobility, dedicated preambles corresponding to candidate SSB/CSI-RSs are configured to the UE by RRC mobility configuration. When performing random access, the UE transmits the preamble corresponding to the selected SSB or CSI-RS to indicate the selected target beam to the target cell. For RACH-less access to the target cell, new mechanism should be developed for the UE to indicate the finally selected SSB or CSI-RS to the target cell. Dedicated SRS associated with candidate SSBs and CSI-RSs of the candidate cells can be preconfigured to the UE to serve the purpose. Upon a cell switch or target cell access is triggered, the UE performs the initial transmission to the target cell including to transmit SRS corresponding to the selected target beam. 

Proposal 6: Upon a target cell access is triggered, the UE transmits to the target cell the SRS corresponding to the selected target beam.

3 Conclusions

Based on the above discussion, we have the following observations and proposals:
Observation 1: In case of with-RAR enabled for early RACH, there is no motivation and benefit to have RAR sent from the serving cell to the UE.

Observation 2: In boarder area scenarios it is beneficial to let the cell switch command indicating more than one target SSB or CSI-RS explicitly or implicitly via TCI.

Observation 3: If multiple candidate target beam indications are allowed in the cell switch command, it is better to let the UE determining the final target SSB or CSI-RS. 

Observation 4: If at same time a candidate spcell meets switch/activation criterion, and at least one associated SCell also meets the activation condition, the SCell can be activated together with the spcell via the cell switch/activation command.
Observation 5: SCell activation/deactivation triggered by cell switch/activation command is an optimization.
Proposal 1: In case that with-RAR is configured, the UE receives RAR from the candidate cell for PDCCH ordered early RACH.
Proposal 2: More than one candidate target SSB or CSI-RS can be indicated in cell switch command.

Proposal 3: The UE decides the final target SSB or CSI-RS, and the number of the candidate target beams indicated in the cell switch command should be very limited (e.g., up to 3).
Proposal 4: Consider to work on the feature of SCell activation/deactivation triggered by spcell switch/activation command if we have time in Rel-18.
Proposal 5: Consider using the cell switch command MAC CE to carry the target TA or the delta source TA with indication in the MAC CE showing which type of TA is carried.
Proposal 6: Upon a target cell access is triggered, the UE transmits to the target cell the SRS corresponding to the selected target beam.
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