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1	Introduction
[bookmark: _Toc474247438]This contribution discusses TA acquisition considering the LS-in from RAN1 in R1-2302194.  
2	TA Acquisition
2.1 	Baseline procedure
At last meeting, RAN3 inquired RAN2 (cc: RAN1) about approaches for LTM for Inter-gNB-DU mobility (R3-230889). Additionally, RAN3 has received LS from RAN1 updating status with regard to TA Acquisition, which has an implication to LTM for the inter-gNB-DU scenarios as well (R1-2302194). In the action to RAN3, it was stated that:
	“RAN1 respectfully asks RAN2 and RAN3 to check the feasibility and potential impact on specs of RAN2 and RAN3 of all options, i.e. with RAR (from serving or candidate cell) and without RAR, in the agreement described in section B. Also, RAN1 respectfully asks RAN2 and RAN3 to take the RAN1 agreements into consideration for their work.”



Furthermore, RAN1 has made the following 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

As the feasibility of schemes included in the agreement above is related to the designs of RAN2 and RAN3, RAN1 respectfully asks RAN2 and RAN3 to check the feasibility and potential impact on specs of RAN2 and RAN3 of all options, i.e. with RAR (from serving or candidate cell) and without RAR, in this agreement.”



Based on the RAN1 agreement, the options indicated by RAN1 to provision the Timing Advance (TA) to the UE can be summarized as follows in context of Inter-gNB-DU LTM.
· Option A: From the Source gNB-DU via MAC CE triggering cell change.
· Option B: Via RAR from the cell at the Source gNB-DU.
· Option C: Via RAR from the cell at the Target gNB-DU.
From a RAN3 perspective, the signalling for this functionality needs to address the following two procedures: (1) The configuration of the TA provision method toward the Source gNB-DU as well as the Target gNB-DU, and (2) TA acquisition itself from the Target gNB-DU.
(1) Configuration of the TA provision method
This action could take place together in the LTM preparation phase when cells are configured for LTM via the UE Context Setup procedure at both Source and Target gNB-DUs. However, it is important to consider that both Source and Target gNB-DU need to be aware of the TA provision method, and that it should align between both. In other words, a Source gNB-DU cell should not have a TA method assigned which does not match that of the Target gNB-DU.
Proposal 1: The configured TA acquisition method between the Source gNB-DU and Target gNB-DU shall be aligned.
Therefore, the signalling between gNB-CU and the Source gNB-DU/Target gNB-DU needs to support the provisioning of common TA acquisition method. This can be achieved via reuse of existing UE Context Setup and UE Context Modification procedures.
Proposal 2: The TA provision method is configured to both Source gNB-DU and Target gNB-DU during LTM preparation phase via either the UE Context Setup or the UE Context Modification procedure. 
(2) TA Acquisition from the Target gNB-DU
Aside from the configuration of TA provision method, for both Option (a) and Option (b), the Source gNB-DU needs to also acquire the TA from the target cell at the Target gNB-DU prior to issuing the LTM cell switch command to the UE. For this, the Source gNB-DU may decide, e.g., based on L1 measurements of the UE the target cell to which it should trigger the early TA acquisition (i.e., prior to issuing LTM cell switch command to the UE). The number of the cells that the UE may be triggered to obtain TA depends also on the UE capabilities to maintain TA of multiple target cells and is left up to RAN1/RAN2 decision. 
Based on this, we propose the following baseline signalling procedure to acquire TA from the Target gNB-DU. 
· Source gNB-DU decides (e.g., based on L1 measurements) to trigger early TA acquisition. 
· Early TA acquisition is triggered by PDCCH-ordered RACH as per RAN1 agreement. 
· Source gNB-DU fetches the TA from the target(s) DU using the following steps:
· Step 1: Indication to gNB-CU about the early TA acquisition triggering. 
· This can be done by either specifying a new message or reusing the current messages. 
· Step 2: UE context modification procedure to fetch TA from the Target gNB-DU. 
· Step 3: UE context modification procedure to provide TA to the Source gNB-DU. 
Proposal 3: The Source gNB-CU can acquire TA from the Target gNB-DU via reusing UE Context Modification procedure. 
Furthermore, it is to be noted that in case of Option (c), TA is not informed to the Source gNB-DU and there is no need for the Source and the Target gNB-DUs to interact. 
According to above description, we propose that RAN3 concludes on the feasibility of all the above mentioned options as agreed by RAN1 and send an LS to RAN1/RAN2.
Proposal 4: From RAN3 point of view, all options (i.e., from the Source gNB-DU via MAC CE for cell change, via RAR from the cell at the Source gNB-DU, Via RAR from the cell at the Target gNB-DU) are feasible and it is up to RAN1/RAN2 to decide which RAR configuration option(s) is supported.

2.2 	Further Considerations
Furthermore, there are multiple other issues which RAN3 should discuss and are discussed below:
Issue # 1: Validity check for acquired TA
For option (a) and (b), the acquired TA is applied by the UE after receiving the LTM cell switch command. Given that there is some time between the reception of the TA and cell switch, the UE or the network need to check if the acquired TA can be still useful to be used for LTM execution. 
Observation 1: For option (a) the source gNB-DU needs to check and maintain the validity of the acquired TAs for the candidate target cells.
Observation 2: For option (b) the source gNB-DU may need to check and maintain the validity of the acquired TAs for the candidate target cells according to the implementation.
To perform validity check, there are multiple options which may require RAN3 to specify signalling procedures. For example, the candidate target gNB-DU may share the time duration of the TA validity timer with the source gNB-DU, which may run the timer to check when the TA validity expires, it may use signal threshold, or use other methods (e.g., change of the serving beam, significant change of the TA of the serving cell, etc.). Upon receiving the indication from the target gNB-DU, the source gNB-DU can re-trigger the TA acquisition, if needed. 
Proposal 5: RAN3 to specify mechanisms that enable the network to check and maintain the validity of the acquired TAs

Issue # 2: Forwarding of Acquired TAs
The acquired TAs for a set of prepared target cells can be useful after the UE performs an LTM switch. In LTM dynamic switching, the LTM configurations of prepared target cells are kept at the UE and network sides. As such, keeping the acquired TAs at the network side after the LTM switch would be useful to save the signalling overhead associated with TA acquisition (described in Section 2.1). This can be achieved by having the source gNB-DU sharing with the target gNB-DU the acquired TA values of the existing prepared target cells for subsequent LTM switches. 
Observation 3: Keeping the acquired TAs at the network side after the LTM switch would be useful to save the signalling overhead associated with TA acquisition.
Proposal 6: RAN3 should specify mechanisms to share the acquired TA values to the target cells. Mechanisms’ specifics are FFS.

Issue # 3: Retriggering of TA acquisition
After sending the PDCCH order triggering the UE to acquire the TA, the source gNB-DU is not aware if the UE has successfully transmitted the PRACH preamble transmission and the target gNB-DU has been able to estimate the TA. Thus, new mechanisms are needed to enable the source gNB-DU to re-trigger the TA acquisition in case the target gNB-DU has failed to receive the PRACH preamble transmission from the UE. For instance, in case the PRACH preamble has not been received, the target gNB-DU communicates the failure to the source gNB-DU such that PRACH preamble transmission can be re-triggered.
Observation 4: A new mechanisms is needed to enable the source gNB-DU to re-trigger the TA acquisition in case the target gNB-DU has failed to receive the PRACH preamble transmission from the UE.
Proposal 7: RAN3 should specify a mechanism to retrigger TA acquisition in case of TA acquisition failure. Mechanisms’ specifics are FFS.

3	Conclusions

Proposal 1: The configured TA acquisition method between the Source gNB-DU and Target gNB-DU shall be aligned.
Proposal 2: The TA provision method is configured to both Source gNB-DU and Target gNB-DU during LTM preparation phase via either the UE Context Setup or the UE Context Modification procedure. 
Proposal 3: The Source gNB-CU can acquire TA from the Target gNB-DU via reusing UE Context Modification procedure. 
Proposal 4: From RAN3 point of view, all options (i.e., from the Source gNB-DU via MAC CE for cell change, via RAR from the cell at the Source gNB-DU, Via RAR from the cell at the Target gNB-DU) are feasible and it is up to RAN1/RAN2 to decide which RAR configuration option(s) is supported.
Observation 1: For option (a) the source gNB-DU needs to check and maintain the validity of the acquired TAs for the candidate target cells.
Observation 2: For option (b) the source gNB-DU may need to check and maintain the validity of the acquired TAs for the candidate target cells according to the implementation.
Proposal 5: RAN3 to specify mechanisms that enable the network to check and maintain the validity of the acquired TAs
Observation 3: Keeping the acquired TAs at the network side after the LTM switch would be useful to save the signalling overhead associated with TA acquisition.
Proposal 6: RAN3 should specify mechanisms to share the acquired TA values to the target cells. Mechanisms’ specifics are FFS.
Observation 4: A new mechanisms is needed to enable the source gNB-DU to re-trigger the TA acquisition in case the target gNB-DU has failed to receive the PRACH preamble transmission from the UE.
Proposal 7: RAN3 should specify a mechanism to retrigger TA acquisition in case of TA acquisition failure. Mechanisms’ specifics are FFS.
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