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According to the mobility latency analysis given the endorse stage-2 CR [1] of the mobility enhancement item, the UL synchronization to the target cell would require typical 19 ms. As the main objective of the Rel-18 mobility enhancement item is to reduce mobility latency, RAN2 should target at reducing the time required for the UL synchronization to the target cell.
Discussion
1.1 Using TA zero or TA of source cell for target cell 


Figure 1: NTA=0 or Reusing serving cell TA
Firstly, we consider that the following two scenarios as used for the LTE RACH-less solution should be considered for omitting the RACH procedure to the target cell:
· Scenario 1: The NTA of the target cell is zero.
· Scenario 2: The TA of one source cell is reused for the target cell
Scenario 1 is to cover the small deployment, where the NTA of the target cell is always zero. Scenario 2 is to cover the case when the source cell and the target cell belongs to the same TAG. Unlike the early TA acquisition for target cell before LTM execution, the above two Scenarios requires less UE implementation complexity as it does not require the UE to obtain the TA of a non-serving cell before cell switch.
Proposal 1: Upon LTM execution, the UE skips the RACH when the NTA of the target SpCell is zero.
Proposal 2: Upon LTM execution, the UE skips the RACH when the NTA of one source cell is reused for the target SpCell.

1.2 Early TA acquisition for target cell before LTM execution


Figure 2: Early TA acquisition for candidate cell
Since the RACH-less solutions indicated in Proposal 1 and Proposal 2 are only used for two specific deployment scenarios, we should also consider other ways when the TA is not fixed or cannot be reused from the source cell to the target cell. Then one solution would be to trigger the UE to obtain the TA of the target cell via the RACH before LTM execution. The latest RAN1 agreements and LS [3] regarding the TA acquisition of the candidate cell can be found in the Annex. The RAN2 actions required by RAN1 from LS [3] are quoted as follows:
	To RAN2 and RAN3 group.
ACTION: 	RAN 1 respectfully asks RAN2 and RAN3 to check the feasibility and potential impact on specs of RAN2 and RAN 3 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. 



We think that the early TA acquisition for candidate cell can be divided into the following two solutions:
· Solution 1: early TA acquisition without RAR
· Solution 2: early TA acquisition with RAR
For “Solution 1: early TA acquisition without RAR”, as RAR is not provided after the preamble transmission and “TA value of candidate cell is indicated in cell switch command”, we consider that the UE should not use the RACH procedure to obtain the TA value or to transmit the preamble or to receive the PDCCH-order. The procedure of the PDCCH-order reception and the preamble transmission can be capture in RAN1 specifications. RAN2 only needs to clarify the use of TA from the cell switch MAC CE in MAC. The TAT of the candidate cell can start when the TA is indicated in the cell switch MAC CE.
Proposal 3: For the early TA acquisition procedure without RAR, the RACH procedure is not used to receive the PDCCH-order or transmit the preamble.
Proposal 4: For the early TA acquisition procedure without RAR, the TAT for PTAG starts at the reception of cell switch MAC CE.

For “Solution 2: early TA acquisition with RAR”, we think that the RACH procedure in MAC can be reused. Regarding the RAR reception via either the source cell or the target cell, we think that RAN2 can wait for further RAN1 agreements and the MAC specification can be updated accordingly. 
Proposal 5: For the early TA acquisition procedure with RAR, the RACH procedure is used.
For Solution 2, the UE needs to maintain the TA value for the use of the target cell before and after the LTM execution, so as to skip the RACH procedure to the target cell. Then a sperate TAT (timeAlignmentTimer) is required to validate the TA value of the candidate cell, and the TAT should start at the reception of the RAR as the legacy RACH procedure.
Proposal 6: For the early TA acquisition procedure with RAR, the TAT of the candidate cell starts at RAR reception, same as the legacy RACH procedure.

If the TA of the target SpCell is valid (i.e. TAT of the corresponding SpCell is running), the UE skips the RACH towards the target SpCell. This is applicable for both Solution 1 and Solution 2.
Proposal 7: Upon LTM execution, if the TA of the target PTAG is valid (i.e. TAT of the target PTAG is running), the UE skips the RACH.

According to the analysis given above, we think that RAN2 can confirm that the early TA acquisition with/without RAR is valid from RAN2 perspective.
Proposal 8: RAN2 confirms that the early TA acquisition with/without RAR is feasible from RAN2 perspective.

Conclusions
According to the analysis given above, we have the following proposals:
Proposal 1: Upon LTM execution, the UE skips the RACH when the NTA of the target SpCell is zero.
Proposal 2: Upon LTM execution, the UE skips the RACH when the NTA of one source cell is reused for the target SpCell.
Proposal 3: For the early TA acquisition procedure without RAR, the RACH procedure is not used to receive the PDCCH-order or transmit the preamble.
Proposal 4: For the early TA acquisition procedure without RAR, the TAT for PTAG starts at the reception of cell switch MAC CE.
Proposal 5: For the early TA acquisition procedure with RAR, the legacy RACH procedure is reused.
Proposal 6: For the early TA acquisition procedure with RAR, the TAT of the candidate cell starts at RAR reception, same as the legacy RACH procedure.
Proposal 7: Upon LTM execution, if the TA of the target PTAG is valid (i.e. TAT of the target PTAG is running), the UE skips the RACH.
Proposal 8: RAN2 confirms that the early TA acquisition with/without RAR is feasible from RAN2 perspective.
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Annex

	B. PDCCH ordered RACH

Regarding the configuration/indication of RAR reception for PDCCH ordered-RACH, RAN1 achieved 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, RAN 1 respectfully asks RAN2 and RAN3 to check the feasibility and potential impact on specs of RAN2 and RAN 3 of all options, i.e. with RAR (from serving or candidate cell) and without RAR, in this agreement.



The RAN1#111 meeting agreements regarding “Timing advance management to reduce latency” are quoted as follows:
	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




The RAN1#112 meeting agreements regarding “Timing advance management to reduce latency” are quoted as follows:
	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
u  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

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
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