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1 Introduction
During LTM execution, the UE starts the TAT timer to maintain the validity of the TA value. Meanwhile, T304 is running. Thus, the UE may encounter the different expiry time of two times. In this contribution, we will address this issue. 

2 Discussion
The LTM procedure results in two potential time instants for the starting of timeAlignmentTimer (TAT), as given in Fig. 1:
(a) the TAT is started after T304 is stopped: this can happen when the LTM cell switch MAC CE contains CFRA information and the UE performs the RACH-based cell switch towards the target cell. This is similar to the legacy L3 based handover.
(b) the TAT is started when LTM Cell Switch MAC CE is received: this can happen when the LTM cell switch MAC CE contains TA value or UE derives valid TA value via UE-based measurement. This is the new cases compared to legacy L3 based handover. 
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Fig. 1 The start of timeAlignmentTimer

For (a), since the running of TAT and T304 is not overlapped, UE has no issues. However, for (b), both TAT and T304 are started at the same time. The UE may encounter the expiry of either timer depending on the setting of two timers:

· Case 1: T304 is smaller than or equal to TAT 
For this case, the UE behavior is clear according to the current specification.  
· Case 2: TAT is smaller than T304

In this case, the UE behavior deserved some discussions with the following potential alternatives:
· Alt. 1: the UE performs the RACH procedure 

In legacy behavior, the TAT expiry itself does not trigger the RA procedure. Instead, it can be triggered by either PDCCH order or the SR. However, during LTM, the SR will not be triggered. Thus, one discussion point is whether the PDCCH order triggered RA is allowed during RACH less LTM. If this is allowed, further discussion on the determination of LTM completion should be clarified based on this case. Specifically, in current stage-2 specification (TS38.300, Section 9.2.3.5.2, as list below), step 7 is performed if UE does not have valid TA (via LTM cell switch MAC CE, or UE-based measurement in step 6), and the successful LTM is determined based on the text “for RACH-less LTM, …” in step 8. However, the above case is referring to that the UE derives the valid TA in step 6, while the RA procedure is performed in step 8. Thus, to cover such case, the following changes may be needed: 
	TS38.300 Section 9.2.3.5.2
6.
The gNB decides to execute cell switch to a target cell and transmits an LTM cell switch command MAC CE triggering cell switch by including a target configuration ID which indicates the index of the candidate configuration of the target cell, a beam indicated with a TCI state or beams indicated with DL and UL TCI states, and a timing advance command for the target cell, if available. The UE switches to the target cell and applies the candidate configuration indicated by the target configuration ID.
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 5.18.35 of TS 38.321[6].
8.
The UE completes the LTM cell switch procedure by sending RRCReconfigurationComplete message to target cell. If the UE has performed a RA procedure in step 7 or due to PDCCH order triggered RA after deriving a valid TA in step 6, the UE considers that LTM cell switch execution is successfully completed when the random access procedure is successfully completed. For RACH-less LTM, the UE considers that LTM cell switch execution is successfully completed when the UE determines that the network has successfully received its first UL data.


· Alt. 2: the UE stops T304 and perform the cell recovery procedure

        In this option, the new behavior of T304 timer stop should be defined. However, the TAT expiry is not necessarily to trigger the cell recovery since it may be due to that the derived TA value becomes invalid while the link quality is still good. 
· Alt. 3: the UE waits until T304 expiry

In this option, the new UE behavior is not needed. However, it results in large delay to complete the LTM cell switch. 

The existing specification (even for RAN3 specification) does not restrict the settings of TAT and T304. Moreover, when candidate cell (candidate gNB-DU) sets the values of both timer, it cannot know whether the UE can derive the TA value or not when performing LTM cell switch. Thus, in practice, both Case 1 and Case 2 can happen. To resolve the issue caused by case 2, the above discussion can be summarized as the following options for UE behavior:

· Option 1: do nothing via that network ensures TAT is larger than T304 (i.e., the expiry of TAT when T304 is running is not allowed.)

· Option 2: UE performs the RACH triggered by the PDCCH order when TAT expires
· Option 3: UE initiates early T304 expiry upon TAT expiry

· Option 4: UE waits until T304 expiry 
Proposal: RAN2 is kindly asked to discuss the UE behavior caused by the TAT expiry when T304 is running by considering the following solutions:

· Option 1: Do nothing via that network ensures TAT is larger than T304 (i.e., the expiry of TAT when T304 is running is not allowed.)

· Option 2: UE performs the RACH triggered by PDCCH order when TAT expires
· Option 3: UE initiates early T304 expiry upon TAT expiry

· Option 4: UE waits until T304 expiry 
Conclusion
In this contribution, the expiry of TAT during LTM execution was discussed, and the following proposal is given:
Proposal: RAN2 is kindly asked to discuss the UE behavior caused by the TAT expiry when T304 is running by considering the following solutions:

· Option 1: Do nothing via that network ensures TAT is larger than T304 (i.e., the expiry of TAT when T304 is running is not allowed.)

· Option 2: UE performs the RACH triggered by PDCCH order when TAT expires
· Option 3: UE initiates early T304 expiry upon TAT expiry

· Option 4: UE waits until T304 expiry 
If Option 2 is agreed, the TP for TS38.300 is given as below. 
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