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Timing advance management for L1/L2 triggered mobility was discussed in RAN1 #112 and the following were agreed [1]. In this contribution, further discussion on the remaining topics is presented.
	
Agreement
For Rel-18 LTM, Random Access Preamble indices and indication of RACH occasions with the associated SSB indices are configured for each candidate cell. 
Note: the detailed signalling is left to RAN2.

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.

Agreement
Study at least the following issues on PDCCH-order based PRACH for candidate cell that is not UL serving cell, i.e. without PUCCH/PUSCH configured
· 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
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



Discussion
TA before cell switch
RACH resource configuration
RAN1 has agreed that PDCCH order is used for timing advance acquisition and configuration of the RACH resource for the candidate cell is provided prior to the PDCCH order. Furthermore, the reserved bit(s) in DCI format 1_0 for PDCCH order can be used for indication of cell identity. As discussed in Agenda 9.10.1, it would cause a large overhead for the UE to measure all configured cells. Rather, 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 activated for measurement (e.g., with a MAC CE). Consequently, the cell identity within the PDCCH order should indicate one of the cells within the activated subset of cells.
Proposal 1: MAC CE is used to activate a subset of the configured cells for measurement and the PDCCH order indicates one of the activated subset of cells. 

Random access response
It has been agreed in RAN1 #112 that RAR reception can be configured. Depending on whether RAR reception is configured or not, several UE procedures such as retransmission handling may differ:
· Case 1: RAR reception is not configured.

When RAR reception is not configured, how to manage PRACH retransmission should be discussed. Since RAR is not received, there is no means for the UE to know if the PRACH transmission has been successful. So, autonomous PRACH retransmission would be redundant if the initial transmission were successful, wasting system resources. In addition, to support autonomous retransmission, issues such as the number of retransmissions, timing of the retransmissions, trigger conditions, etc. need to be addressed and may result in large spec impact. Our view is that an easier and more efficient way to trigger a retransmission is for the source cell to send a new PDCCH order. 
Proposal 2: When RAR reception is not configured, autonomous PRACH retransmission is not supported. 
Proposal 3: When RAR reception is not configured, PRACH retransmission is triggered by PDCCH order.
When the initial PRACH transmission is not successful, one highly likely reason is insufficient PRACH transmit power. Therefore, the UE could perform any retransmission with a higher power than the previous transmission. The PRACH transmit power can be controlled by including a power control field in the PDCCH order. The power control field may contain an indication to a power offset to be added to the previous transmission power or a transmission index the UE can use to calculate the transmission power.
· If the power control field indicates a power offset, the UE can add the indicated power offset to the previous PRACH transmit power. 
· If the power control field indicates a transmission index, the UE may calculate the power offset using the transmission index and a configured power ramp-up step. The transmission index could also enable the UE to identify any missed PDCCH, e.g., by detecting an out-of-order transmission index. When a missed DCI is detected, the UE may adjust its PRACH transmit power accordingly. 

Proposal 4: PDCCH order includes a power control field for PRACH transmission (FFS: contents of the power control field).
If including a power control field in the PDCCH order is not adopted, a few other options can be considered to control the PRACH transmit power. Using the cell identity in the PDCCH order, the UE may autonomously keep track of the PRACH retransmissions and add a power offset to the previously used PRACH transmit power. However, since a PDCCH order to the same target cell may not be necessarily due to a retransmission, the power offset can be added only if the latest PDCCH order was received within a time interval of the current PDCCH order. In addition, the power offset may also be added considering the reported L1 measurements for the target cell. For example, if the most recent measurement of the target cell is above a threshold, indicating that the target cell is a good candidate for cell switch, the UE may add a power offset to increase the likelihood of successful TA acquisition. 
Proposal 5: If power control field in the PDCCH order is not adopted, consider autonomous UE power control for PRACH. 

· Case 2: RAR reception is configured.

When RAR reception is configured, RAR may be received from the serving cell or the target cell. When RAR is received from the serving cell, latency may increase if the serving cell and the target cell belong to different DUs. When RAR is received from the target cell, PDCCH CSS should be configured for the candidate cells. 
Note that a similar issue was discussed under the MIMO agenda item, and the following was agreed in RAN1 #112: “For inter-cell multi-DCI based multi-TRP operation with two TA enhancement, there is no consensus to introduce additional type 1 CSS configuration per additional PCI.”
We think that it would be a cleaner design if RAR is received from the serving cell. If latency becomes an issue due to inter-DU communication, then the network may simply choose not to configure RAR reception.
Proposal 6: When RAR reception is configured, RAR is received from the serving cell.

TA update 
Regarding TA update, 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. As for UE initiated RACH, it may be useful to reduce latency of TA acquisition. However, this scheme should be used if certain triggering conditions hold. For example, if a reported candidate cell measurement is above a threshold or is an offset better than the serving cell, and the TA for this cell has expired, the UE may be able to initiate a PRACH towards that candidate cell. 
Proposal 7: Consider both network triggered and UE autonomous TA update procedure. 
TA after cell switch
In case acquisition of TA of the target cell cannot be performed before cell switch (e.g., due to unexpected change in radio conditions), TA acquisition needs to be triggered following reception of the cell switch command. To achieve this, different alternatives can be considered:
Alt. 1: UE gets explicit indication to initiate RACH in the cell switch command.
Alt. 2: UE triggers RACH if it does not have valid TA for the target cell.
Proposal 8: Support at least one of the following triggers of RACH procedure for acquisition of TA of the target cell after cell switch command is received:
· Explicit indication in the cell switch command.
· No valid TA for TAG associated to the target cell.

Conclusions
This contribution discussed timing advance acquisition for 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: When RAR reception is not configured, autonomous PRACH retransmission is not supported. 
Proposal 3: When RAR reception is not configured, PRACH retransmission is triggered by PDCCH order.
Proposal 4: PDCCH order includes a power control filed for PRACH transmission (FFS: contents of the power control field).
Proposal 5: If power control field in the PDCCH order is not adopted, consider autonomous UE power control for PRACH. 
Proposal 6: When RAR reception is configured, RAR is received from the serving cell.
Proposal 7: Consider both network triggered and UE autonomous TA update procedure. 
Proposal 8: Support at least one of the following triggers of RACH procedure for acquisition of TA of the target cell after cell switch command is received:
· Explicit indication in the cell switch command.
· No valid TA for TAG associated to the target cell.
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