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1 Introduction
In the RAN2#121bis meeting, RAN2 has performed initial discussions about the TA and made some agreements as follows.
· From RAN2 perspective, to enable shared preamble resource among multiple UEs, it is beneficial that the information that identifies the allocated CFRA resource (i.e., SS/PBCH index, RACH occasion, and Random Access Preamble index) can be indicated in the PDCCH order (as legacy intra-cell PDCCH order). 

· RRC RACH configuration for early TA acquisition (e.g., including whether RAR needs to be received) is specific per target cell and is signalled separately (separate IEs) from the candidate cell configuration (the part that need to be applied at cell switch).

· R2 assumes that Early TA RACH option 3 (with RAR from candidate cell) is not needed in Rel-18.

· With the assumption that the UE will skip RACH in the target cell if a TA value is given in the cell switch command: It is FFS if the following TA values can be given to the UE: 
- Value 0, 

- Value indicating that the UE shall apply the TA of one source cell. 

During the previous meeting, we have some FFS issues in the previous discuss as follows.
· FFS how the UE determine the BWPs (for DL and UL) to be used upon the execution of L1/L2 inter-cell mobility
In this paper, we discuss the open issues for LTM.

2 Discussion
2.1 Open issues related to Decoding and early validity check
During the last meeting, we further discuss the timing for decoding and validity check with lots of FFSs left as follows.
· The UE may perform early decoding and early validity check. FFS whether Early validity check triggers early re-establishment. FFS the possible timing, FFS subset of cells, FFS if need to specify anything or just up to UE impl, FFS if other signalling to notify network is needed. 
UE needs to confirm the validity of the complete configuration. For example, it is not appropriate for the UE to receive CA related configurations from the NW if it doesn’t have the capability of CA. Based on the discussion about delta configuration in RAN2#112 meeting, RAN2 made some initial agreements about delta configuration and clarified the procedure and operation of this mechanism as follows

· In the RRC procedures, the candidate delta configuration is applied on top of the reference configuration to form a complete candidate configuration when the UE receives the LTM configuration (before the LTM cell switch). UE implementation can postpone that step to the reception of the LTM cell switch command. FFS Discuss early vs late compliance check. 
However, to perform early decoding and early validity check, the combination of reference configuration and LTM configuration should also be the early one (i.e., when the UE receives the LTM configuration or at least before the LTM cell switch). Thus, we propose to clarify the timing of the combination for for early decoding and early validity check.
Proposal 1: RAN2 to confirm that UE performs early combination of reference configuration and LTM configuration (when the UE receives the LTM configuration) for early decoding and early validity check.
The enhancement to utilize the early decoding or early validity check is that NW could update these configurations based on the information reported by UE. However, it may cost a long latency to reconfigure the invalid parts. Since the in-valid configuration may not be the selected one based on the L1 measurement, we should double check the benefits of this enhancement. 
Proposal 2: RAN2 to confirm that early validity check failure triggers early re-establishment. 
If we hold the whole configurations of multiple LTM candidates due to invalid part of some candidates, UE may be unable to experience a low-interruption service. During last meeting, RAN2 intended to support LTM-based fast recovery to cope with the failure cases as follows.
· At RLF or LTM execution failure (for MCG), RAN2 intend to support fast recovery to a candidate cell by LTM execution.

Based on our understanding, this fast recovery could be also applied in the early decoding failure and early validity check failure. That is, UE could avoid the latency caused by early re-establishment with LTM based fast recovery. UE could recovery to a candidate cell by LTM execution upon the early decoding failure and early validity check failure.
Proposal 3: RAN2 to confirm that LTM based fast recovery could be applied in the early decoding failure and early validity check failure. 
2.2 Open issues related to RAN3 LS
During RAN2#121-bis meeting, we received a LS from RAN3 about approaches during execution for inter-DU LTM.
· Approach 1: the serving gNB-DU triggers the execution by transmitting LTM cell switch command to the UE and then informs the gNB-CU of the serving cell switch.

· Approach 2: the serving gNB-DU first requests information from target DU before triggering LTM cell switch command to the UE.

RAN2 has discussed the above two approaches in the email discussion and come to the conclusion as follows. But the online discussion about this issue is postponed to this meeting.
	Proposed resolution for RAN3 LS:

Proposal 5: [18/27] RAN2 reply RAN3 that:

1. Approach 1 is the baseline and should be supported;

2. RAN2 understands followings about Approach 2:

- Firstly, it may delay the sending of the LTM cell switch command with the risk of source link failure.

- Secondly, it may reduce LTM cell switch latency/interruption by enable the exchange of dynamic information in MAC CE (if any). RAN2 will further discuss whether to include such information in the MAC CE, which requires approach 2. RAN2 will keep RAN3 informed on this.

Observation 1: It is better to ask RAN3 to clarify, since there are two different understandings on approach 2 “the serving gNB-DU first requests information from target DU before triggering LTM cell switch command to the UE”:

Approach 2a: The request and feedback can be done early before the source DU cell’s switch decision (e.g. during LTM preparation or early sync phase), which will NOT defer the triggering LTM cell switch command to the UE

· Approach 2b: Those information (in MAC CE) has to be requested immediately before triggering LTM cell switch command (e.g. during LTM execution phase), which defers the triggering LTM cell switch command to the UE


Related to the second understanding of the approach 2, we agree that the latency reduction brought by the NW interaction is questionable if we don’t identify dynamic information in MAC CE. Apparently, the approach 2b would delay the LTM cell switch command to the UE which causes unnecessary latency. Related to the understanding about NOT defer the triggering LTM cell switch command to the UE, approach 2a may bring some latency reduction only when the request and feedback can be done early. However, it is hard to realize the latency/interruption reduction only by implementation unless the L1 measurement is always available. Thus, approach 1 is the baseline and should be supported, and only come back to the Approach 2a when dynamic information is included in MAC CE.
Proposal 4: Approach 1 about NW interaction after triggering LTM switch command is the baseline and should be supported.
Proposal 5: Only come back to the Approach 2a about early NW interaction before LTM switch decision when dynamic information is included in MAC CE.

2.3 UE-based TA measurement
PDCCH ordered RACH is one of the common solutions for UE to acquire TA while the RACH-less solutions were also used under certain scenarios. Take RACH-less HO as an example. The TA value of the target cell could be two alternatives: 1) the same with the current serving cell; 2) zero. The same TA value with the source cell is usually applied when the source and target cell are co-located. And the values 0 is usually applied in the small cell. In those scenarios, the initial TA could be acquired based on either the TA of current cell or the DL reception timing.
Observation 1: RACH-less TA acquisition is supported for RACH-less HO.
In the CA scenario of LTM, the candidate target PCell/SCell for LTM is the current SCell/PCell. The TA of the the target SCell/PCell is already known by UE since it is the TA of the current PCell/SCell.
Observation 2: RACH-less TA acquisition can be supported for the PCell/SCell role exchange in the CA scenario of LTM.
During the RAN2#121-bis meeting, we have discussed the TA values about Value 0 and Value indicating that the UE shall apply the TA of one source cell. However, if the DL reception timing difference could be required by UE, UE could calculate the uplink TA to the candidate cells. The initial TA derived be UE based on the timing difference could be used for the first transmission to the target cell. And the target cell can adjust the TA values based on the first uplink transmission. The Rx timing difference-based solutions can expand the using scenarios compared to the LTE scenarios. 
Related discussion was performed in the RAN1#112 meeting, they assumed that the UE-based TA measurement is supported. That is, UE could derive TA based on Rx timing difference between current serving cell and candidate cell as well as TA value for the current serving cell.
	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


Observation 3: RAN1 assumes that UE-based TA measurement is supported for RACH-less TA on Rx timing difference.
To extend the availability of the pre-TA, we think the UE-based TA measurement should be supported. Furthermore, this function should be configurable by the NW and the corresponding UE capability should be introduced to support UE-based TA measurement.

Proposal 6: For the RACH-less solutions, RAN2 is kindly asked to support UE-based TA measurement. FFS the configuration of UE-based TA measurement.
3 Conclusions
In this contribution, we list the potential issues related to TA acquisition. Following observations and proposals are made in this contribution:
Proposal 1: RAN2 to confirm that UE performs early combination of reference configuration and LTM configuration (when the UE receives the LTM configuration) for early decoding and early validity check.
Proposal 2: RAN2 to confirm that early validity check failure triggers early re-establishment. 
Proposal 3: RAN2 to confirm that LTM based fast recovery could be applied in the early decoding failure and early validity check failure. 
Proposal 4: Approach 1 about NW interaction after triggering LTM switch command is the baseline and should be supported.

Proposal 5: Only come back to the Approach 2a about early NW interaction before LTM switch decision when dynamic information is included in MAC CE.

Observation 1: RACH-less TA acquisition is supported for RACH-less HO.
Observation 2: RACH-less TA acquisition can be supported for the PCell/SCell role exchange in the CA scenario of LTM.

Observation 3: RAN1 assumes that UE-based TA measurement is supported for RACH-less TA on Rx timing difference.

Proposal 6: For the RACH-less solutions, RAN2 is kindly asked to support UE-based TA measurement. FFS the configuration of UE-based TA measurement.
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