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Timing advance management in the context of L1 triggered mobility was discussed in RAN1 #111 and the following were agreed [1]. In this contribution, further discussion on the topic is presented.
	Agreement
On mechanism to acquire TA of the candidate cell(s) in Rel-18 LTM, at least support PDCCH ordered RACH.
· The PDCCH order is only triggered by source cell
· FFS: the details including content of DCI, RACH resource configuration, RAR transmission mechanism, etc.
· Note: any other RACH-based solutions are for discussion separately
Agreement (made in RAN1#110b-e)
Support TA acquisition of candidate cell(s) before cell switch command is received in L1/L2 based mobility.
· FFS: whether this can be applied to candidate cell when it is deactivated SCell (if defined in RAN2)

Agreement
For PDCCH ordered RACH in LTM, at least the following enhancements are supported
· Introduce indication of candidate cell and/or RO of candidate cell in DCI
· configuration of RACH resource for candidate cell(s) is provided prior to the PDCCH order
· FFS: whether/how to transmit RAR

Agreement
On whether RAR is needed for PDCCH ordered RACH for a candidate cell in LTM, the following alternatives are considered for further study
· Alt 1: RAR is needed
· Alt 2: RAR is not needed
· Note: If Alt 2 is supported, TA value of candidate cell is indicated in cell switch command
· Alt 3: whether RAR is needed can be configured

Agreement
· TA updating (i.e., re-acquisition of TA) for candidate cell can be triggered by NW. 
· same triggering mechanism reuse the initial TA acquisition, i.e., PDCCH order triggered RACH in a candidate cell





Discussion
TA before cell switch
RACH resource configuration
RAN1 has agreed that PDCCH order is used for timing advance acquisition and configuration of RACH resource for candidate cell is provided prior to the PDCCH order. As explained in [2], measurement of all configured cells incurs large overhead in terms of measurement configuration, measurement resource configuration, and reporting resources, and increases UE complexity.
To reduce overhead while being able to support a large number of candidate cells within an LTM area, a subset of the configured cells may be indicated to the UE (e.g., in a MAC CE); consequently, the PDCCH order for TA acquisition indicates PRACH transmission to a cell within the subset using the corresponding configuration. 
Proposal 1: MAC CE is used to indicate a subset of configured cells and PDCCH order indicates one (or more) of the subset of cells. 

Random access response
One discussion point is whether RAR is needed if RACH is triggered to acquire TA towards a candidate cell. Since the goal of RACH in this case is to acquire the timing advance to use after cell switch, RAR (from the candidate cell) is not needed and would complicate the design. Instead, the TA value can be sent to the UE from the serving cell either in the cell switch command or before, e.g., in a MAC CE.
When PRACH cannot be reliably received (for example due to channel conditions), network can trigger another RACH transmission using a new PDCCH order and retransmission is not required. In this case, the PDCCH order may include a transmit power control field for RACH to enable the network to send another PDCCH order that asks for PRACH with higher power if it did not receive the first one.
Proposal 2: For PDCCH ordered RACH for a candidate cell in LTM, RAR is not needed.
Proposal 3: PDCCH order includes a power control field.

TA/TAG association
TA/TAG to candidate cell association was discussed and two options; explicit and implicit association were considered. Association is needed when TA for multiple candidate cells is acquired, and the UE needs to determine to which cell a TA/TAG applies to. If the TA value is indicated in the cell switch command, then association is not expected to be an issue since the TA will apply to the cell indicated in the cell switch command.
If TA is informed to the UE before cell switch via the serving cell, we slightly prefer implicit association of the TA/TAG to the TCI state. This solution assumes that the UE has previously received configuration for a TCI state for which the QCL reference is a resource corresponding to the candidate cell (e.g., SSB with PCI of candidate cell). If the UE already knows the TA applicable to the TCI state, the cell switch command could only indicate the TCI state. Such situation is likely in ICBM scenario if the UE supports multiple TAs. 
Proposal 4: Support association of TA/TAG to the TCI state (if needed).

In the LTE RACH-less solution, the handover command contains an indication of whether the timing advance in the target is zero or is the same as a TAG of the source configuration. In the LTM context, such type of RACH-less procedure may simply consist of a cell switch command indicating a TCI state (or target cell) and applicable TA. In case the cell switch command does not contain a TA indication, the UE maintains same TA for the TAG associated to the TCI state (or cell) if such TA is valid.
Proposal 5: Support explicit indication of TA applicable to TCI state (or target cell) in cell switch command.
Proposal 6: If UE has valid TA for TCI state (or target cell) indicated in cell switch command and no explicit indication of TA, the UE maintains same TA for that TCI state (or target cell).

TA update 
Another issue to consider is how TA is updated. One option is based on UE initiated RACH (e.g., when time alignment timer expires) and the second option is a network triggered RACH using a new PDCCH order. In an LTM scenario, UE triggered RACH may be quite complex since the candidate cells would not be able to know beforehand if a UE has transmitted PRACH or not. In addition, the candidate cells should always be ready to receive PRACH in the configured ROs. 
Proposal 7: Support network triggered TA update. 

TA after cell switch
In case acquisition of TA of candidate cell cannot be performed before cell switch (e.g., in case of unexpected change in radio conditions), it needs to be triggered following reception of the cell switch command. Different alternatives can be envisioned for this:
Alt. 1: UE gets explicit indication to initiate RACH in cell switch command.
Alt. 2: UE triggers RACH if it does not have valid TA for the candidate cell (TCI state), based on the TAG associated to this cell or TCI state.
Proposal 8: Support at least one of the following triggers of RACH procedure for acquisition of TA of candidate cell after reception of cell switch command:
· Explicit indication in cell switch command.
· No valid TA for TAG associated to target cell or TCI state.
Conclusions
This contribution discussed timing advance management aspects of L1/2-based mobility and proposed the following:
Proposal 1: MAC CE is used to indicate a subset of configured cells and PDCCH order indicates one (or more) of the subset of cells. 
Proposal 2: For PDCCH ordered RACH for a candidate cell in LTM, RAR is not needed.
Proposal 3: PDCCH order includes a power control field.
Proposal 4: Support association of TA/TAG to the TCI state (if needed).
Proposal 5: Support explicit indication of TA applicable to TCI state (or target cell) in cell switch command.
Proposal 6: If UE has valid TA for TCI state (or target cell) indicated in cell switch command and no explicit indication of TA, the UE maintains same TA for that TCI state (or target cell).
Proposal 7: Support network triggered TA update. 
Proposal 8: Support at least one of the following triggers of RACH procedure for acquisition of TA of candidate cell after reception of cell switch command:
· Explicit indication in cell switch command.
· No valid TA for TAG associated to target cell or TCI state.
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