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[bookmark: _Ref165266342]Introduction
According to chairman notes in RAN2#125bis [1], whether T390 is stopped upon starting handover should be discussed in this meeting. In this contribution, we will show our consideration of this issue.
	Proposal 3: [068] is agreed – T390 is stopped upon starting handover.
· Google thinks is related to whether the UE performs GNSS measurements during HO. 
· Nokia agrees that stopping the timer is the clean solution, especially in the re-establishment case
Further check this offline
We come back to this in the next meeting, also considering the CHO case


Discussion
[bookmark: OLE_LINK6]For both HO and CHO in IoT NTN, as per the current RRC spec, UE does not need to acquire the valid GNSS position before handover since there is no such pre-condition required for the (C)HO procedure. As a result, the UE is allowed to perform the (C)HO procedure without a valid GNSS position.
[bookmark: _Hlk166231478]Observation 1: There is no requirement that UE may need to acquire the valid GNSS position before HO or CHO, which is different than the RRC re-establishment case.
Next, we will discuss whether to stop T390 upon starting handover, when the UE doesn’t have a valid GNSS position. 
[bookmark: OLE_LINK2]Analyses of the problem if T390 is stopped upon starting handover
Take Figure 1 below as an example, if the T390 has been started and does not expire when receiving the handover command and if UE stops T390 upon starting handover, the out-of-date GNSS position will be used by UE to synchronize to the target cell, and UE does not have the opportunity to synchronize to the target cell by using a valid GNSS position, which may lead to synchronization failures and cause interference with others. The same problem also exists during the CHO procedure.


Figure 1: UE behavior if T390 is stopped upon HO
Observation 2: For HO or CHO, if T390 is stopped upon starting handover, the out-of-date GNSS position will be used to synchronize to the target cell, and UE does not have the opportunity to acquire a new valid GNSS position.
Analyses of the problem if T390 is not stopped upon starting handover
If the T390 has been started and does not expire when receiving handover command and if T390 is not stopped upon starting handover (i.e., keep T390 running during handover procedure), T390 may expire during handover procedure. There are two cases of the UE behavior if T390 expires during the handover procedure as shown in Figure 2 below.


 
Case 1: gnss-AutonomousEnabled is configured


Case 2: gnss-AutonomousEnabled is not configured
Figure 2: UE behavior if T390 is not stopped upon starting handover
[bookmark: OLE_LINK3]For case 1, if gnss-AutonomousEnabled is configured by the target cell, UE performs autonomous GNSS measurement when T390 expires. When new GNSS position becomes valid, there may not be much time left for the UE to perform synchronization to the target cell (i.e., T304 may not have much time left) (as shown on the left figure) or T304 has expired (as shown on the right figure), so there is a high probability that the handover procedure will fail. For case 2, if gnss-AutonomousEnabled is not configured by the target cell, UE performs the action upon leaving RRC_CONNECTED when T390 expires, so that the handover procedure is aborted. The same situation exists for CHO. 
However, if T390 is not stopped upon starting handover, although the out-of-date GNSS position is used by UE to synchronize to the target cell before T390 expiration, UE still has the opportunity to successfully synchronize to the target cell by using a valid GNSS position (as the left figure in case 1). So, compared to the problem due to stopping T390 upon starting handover (as in observation 2), we think the problems if T390 is not stopped upon starting handover described in observation 3 are less serious.  
Observation 3: For HO or CHO, if T390 is not stopped upon starting handover, although the out-of-date GNSS position is used to synchronize to the target cell before T390 expiration, UE would have the opportunity to acquire a new valid GNSS position after T390 expiration.
Furthermore, if the network senses that the T390 has been started, the network can wait until the T390 expires and autonomous GNSS measurement is completed before sending the handover command to increase the probability of successful handover. That means it can be based on the network implementation to ensure T390 not running and UE has a valid GNSS position during the handover procedure. 
Observation 4: Network implementation can ensure T390 not running and UE has a valid GNSS position during the handover procedure. 
In summary, based on the above analyses and observations, T390 should not be stopped upon starting (C)HO.
Proposal 1: T390 is not stopped upon starting HO or CHO (no spec changed).
[bookmark: _Toc502437832]Conclusions
This contribution discussed the remaining issue on T390. All observations and proposal are summarized as follow. 
Observation 1: There is no requirement that UE may need to acquire the valid GNSS position before HO or CHO, which is different than the RRC re-establishment case.
Observation 2: For HO or CHO, if T390 is stopped upon starting handover, the out-of-date GNSS position will be used to synchronize to the target cell, and UE does not have the opportunity to acquire a new valid GNSS position.
Observation 3: For HO or CHO, if T390 is not stopped upon starting handover, although the out-of-date GNSS position is used to synchronize to the target cell before T390 expiration, UE would have the opportunity to acquire a new valid GNSS position after T390 expiration.
Observation 4: Network implementation can ensure T390 not running and UE has a valid GNSS position during the handover procedure. 
Proposal 1: T390 is not stopped upon starting HO or CHO (no spec changed).
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