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1. Introduction
[bookmark: OLE_LINK641][bookmark: OLE_LINK642][bookmark: OLE_LINK643]This contribution will discuss potential issues on TA validity check for UE based TA measurement and provide our proposals.
2. Discussion
TA validity check for UE based TA measurement
At last RAN2 meeting [1], it was agreed that the UE performs the TA measurement for candidate cell(s) after being configured by RRC, and the exact time when the UE performs the TA measurement is up to the UE implementation. It implies that the UE can perform the TA measurement before the cell switch command. Then the issue is if and how TA validity check is performed by the UE when, e.g. the cell switch command is received. 
On one hand, TA validity check by the UE was discussed for PDCCH ordered early TA acquisition. For the PDCCH ordered early TA acquisition, RACH towards a candidate cell without RAR is supported in Rel-18 and the TA value can be provided in the cell switch command if it is available in the network. So, as RAN2 agreed [2], there is no need for the UE to maintain the TA timer for candidate cell(s) and it is up to the network implementation to determine the TA validity. For example, TA command can be set to FFF in the cell switch command if there is no valid TA. 
On the other hand, we also need to discuss whether the TA validity check is performed by the UE or not for the UE based TA measurement, because the TA for a candidate cell is maintained by the UE rather than the network if the TA measurement is performed before the cell switch command. The exact time when the UE performs the TA measurement is up to the UE implementation and the TA can be invalid when the first UL transmission towards the target cell is performed. Uplink interference will be incurred if the UL data is transmitted using invalid TA. Alternatively, the UE performs the TA measurement when the cell switch command is received. However, it may introduce addition delay for the LTM execution, e.g. to measure the serving cell and the target cell. So, it is reasonable that the UE checks whether the TA is valid or not.
Observation 1: The TA can be invalid when the first UL transmission towards the target cell is performed considering the assumption that the exact time when the UE performs the TA measurement is up to the UE implementation.
Proposal 1: The TA validity check is performed by the UE for the UE based TA measurement.
One possibility to check the TA validity is to reuse legacy mechanism, e.g. maintaining TA timer(s) for candidate cell(s). However, it will introduce some issues. For example, the TA timer handling for the candidate cell(s) when the MAC reset is performed. Alternatively, it can be up to the UE implementation, e.g. by timer or RSRP change, to check if the TA is valid since the exact time when the UE performs the TA measurement is up to the UE implementation. Considering the timeline and potential standardization efforts, TA timer maintained for candidate cell(s) is not preferred. 
Proposal 2: It is up to the UE implementation to perform the TA validity check for the UE based TA measurement.
Terminology of “valid TA”
In TS38.300 [3], “the availability of a valid TA value” is used to determine if the RAH-less or the RACH-based LTM will be performed. 
	…
Depending on the availability of a valid TA value, the UE performs either a RACH-less LTM or RACH-based LTM cell switch. If the TA value is provided in the cell switch command, the UE applies the TA value as instructed by the network. In the case where UE-based TA measurement is configured, but no TA value is provided in the cell switch command, the UE applies the TA value by itself if available. Meanwhile, the UE performs RACH-less LTM cell switch upon receiving the cell switch command. If no valid TA value is available, the UE performs RACH-based LTM cell switch.
…
7.	The UE performs the random access procedure towards the target cell, if UE does not have valid TA of the target cell as specified in clause 6.1.3.xy of TS 38.321[6].
…



Usually, the UE can determine whether the TA is valid or not, e.g. according to associated TA timer or the change of RSRP. However, for the TA validity of the target cell, RAN2 has agreed that it is up to the network implementation if the early RACH is used for the UL synchronization towards candidate cells. In addition, there is no discussion and agreement for the TA validity check for the UE based TA measurement. If Proposal 1 is agreed, the UE will check the TA validity for the target cell after the TA is obtained by the UE based TA measurement. So, the potential issue of the terminology “valid TA” exists only for the PDCCH ordered early TA acquisition since the UE will not check the TA validity.
Observation 2: The TA validity for the target cell is not checked by the UE for the PDCCH ordered early TA acquisition.
Based on this, the terminology of “valid TA” is not clear for the PDCCH ordered early TA acquisition. As agreed, it is up to the network implementation for the TA validity of the target cell. Currently, RAN2 assumes that the TA value field is mandatory using specific value “FFF” to indicate that no valid TA is provided. In MAC specification [4], this is implemented using Timing Advance Command in the LTM Cell Switch Command MAC CE. This field indicates whether the TA is valid or not for the LTM target cell. If the value of this field is set to FFF, this field indicates that no valid timing adjustment is available for the PTAG of the LTM target cell; Otherwise, this field indicates the index value TA used to control the amount of timing adjustment that the MAC entity has to apply and that the UE can skip the Random Access procedure for this LTM cell switch. Based on these, the terminology of “valid TA” is clear for PDCCH ordered early TA acquisition, i.e. TA value excluding a specific value “FFF” is provided in the LTM CSC MAC CE.
Observation 3: The terminology of “valid TA” means that TA value excluding a specific value “FFF” is provided in the LTM CSC MAC CE, or the UE has the TA which is obtained using the UE based TA measurement and the TA validity has been checked by the UE (if Proposal 1 is agreed).
Besides, it is better to align the description in stage-2 specification with RAN2 assumption and MAC specification. 
Proposal 3: To add 'valid" before TA in TS 38.300 as below:
	Depending on the availability of a valid TA value, the UE performs either a RACH-less LTM or RACH-based LTM cell switch. If the valid TA value is provided in the cell switch command, the UE applies the TA value as instructed by the network. In the case where UE-based TA measurement is configured, but no valid TA value is provided in the cell switch command, the UE applies the valid TA value by itself if available. Meanwhile, the UE performs RACH-less LTM cell switch upon receiving the cell switch command. If no valid TA value is available, the UE performs RACH-based LTM cell switch.



3. Conclusion
[bookmark: OLE_LINK3][bookmark: _GoBack]In this contribution, we have some discussions on potential issues for LTM in stage-2 specification and made some proposals:
Observation 1: The TA can be invalid when the first UL transmission towards the target cell is performed considering the assumption that the exact time when the UE performs the TA measurement is up to the UE implementation.
Proposal 1: The TA validity check is performed by the UE for the UE based TA measurement.
Proposal 2: It is up to the UE implementation to perform the TA validity check for the UE based TA measurement.
Observation 2: The TA validity for the target cell is not checked by the UE for the PDCCH ordered early TA acquisition.
Observation 3: The terminology of “valid TA” means that TA value excluding a specific value “FFF” is provided in the LTM CSC MAC CE, or the UE has the TA which is obtained using the UE based TA measurement and the TA validity has been checked by the UE (if Proposal 1 is agreed).
Proposal 3: To add 'valid" before TA in TS 38.300 as below:
	Depending on the availability of a valid TA value, the UE performs either a RACH-less LTM or RACH-based LTM cell switch. If the valid TA value is provided in the cell switch command, the UE applies the TA value as instructed by the network. In the case where UE-based TA measurement is configured, but no valid TA value is provided in the cell switch command, the UE applies the valid TA value by itself if available. Meanwhile, the UE performs RACH-less LTM cell switch upon receiving the cell switch command. If no valid TA value is available, the UE performs RACH-based LTM cell switch.
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