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1
Introduction
In RAN2#57bis it was agreed that RAN2 assumes as a baseline mechanism that the loss of UL synchronization will be detected based on the expiry of a timer, which is referred to as sync timer in this contribution. Also in RAN2#58 it was agreed that the eNB can support UE specific sync timer [1]. Based on the current Stage2 TS [1] we can consider that normally the UE specific sync timer is used within each cell and after handover the UE specific sync timer will be reset to the starting value, which would be cell specific. In this contribution we propose the transfer of the UE specific timer value during handover. 
2
Discussion
We first discuss the handling of the UE specific sync timer. From our view, the sync timer for each UE should be set to the cell specific value as a starting value and this value will be broadcasted in a cell. Then with a certain updating algorithm the sync timer could be changed to UE specific value. The detail of updating algorithm is FFS, but for instance the following indicators may be utilized to determine the UE specific sync timer.
· UE speed
· UE may be able to calculate it from the received timing of DL reference signal or GPS information.
· eNB may be able to calculate it from the received timing of UL reference signal of each UE.
· Variation of TA command

· Both UE and eNB can calculate it based on statistical value for a certain period or instantaneous value.
· Eventually this can be translated into the rough estimation of UE speed. 

The cell specific sync timer should be determined by taking into account the maximum speed to be supported in LTE system or in a region where the eNB is located. We can consider the maximum speed in LTE as 350 [km/h]. So far we can consider the requirement for 500 [km/h] would be very rare. Thus the cell specific sync timer should be about 1.5 [sec] assuming round trip delay (RTD) of 6.7 [us/km] and the acceptable timing error of 1 [us]. Also the UE specific sync timer could be determined based on the UE speed. In this case, the UE specific timer corresponding to each UE speed could be determined as shown in table1 under the same assumption (RTD of 6.7 [us/km] and the acceptable timing error of 1 [us]).
Table1. Example configuration of sync timer

	Target UE speed [km/h]
	Sync timer [sec]

	350
	1.5

	120
	4.5

	60
	8.9

	30
	17.9

	6
	89.2


Now we consider the handover case. Based on the current Stage2 TS [1] we can consider that normally the UE specific sync timer is used within each cell and after handover the UE specific sync timer will be reset to the cell specific starting value. Then the sync timer updating algorithm will be started. Although the detail algorithm for updating the sync timer is FFS as discussed above or it would be remained as implementation matter, we consider that the reconfiguration based on the statistical value of UE speed or variation of TA command is preferable. This means that several hundreds of msec or a few sec would be required to reconfigure the UE specific sync timer. Thus as an optimization we propose that the UE specific sync timer should be kept during handover and the UE specific sync timer in the source cell should be used as a starting value in the target cell. Due to this proposal the required time to reconfigure the UE specific sync timer appropriately could be shortened. Also the complexity in UE and/or eNB or signaling between the UE and the eNB to perform the sync timer updating algorithm could be reduced. 
 [image: image1.wmf]eNB1

eNB1

eNB2

eNB2

UE

UE

UE

UE

HO request including 

UE specific sync timer

cell1

cell2

Learning of the UE mobility and 

adjustment of UE specific timer.

Quick adjustment of UE 

specific timer based on 

forwarded UE specific timer.


Fig. 1: UE specific sync timer transferred inter-eNB handover
Proposal 1: In intra-eNB handover case, the eNB utilize the UE specific sync timer in the source cell as a starting value in the target cell. 

Proposal 2: In inter-eNB handover case, the source eNB transfer the UE specific sync timer to the target eNB and the target eNB utilize it as a starting value in the target cell. It is up to the target eNB’s decision whether to use the Forwarded UE specific timer as a starting value or not.

3
Summary
We can consider that normally the UE specific sync timer is used within each cell based on the current TS and after handover the UE specific sync timer will be reset to the cell specific starting value. We consider that the reconfiguration based on the statistical value of UE speed or variation of TA command is preferable. This means that several hundreds of msec or a few sec would be required to reconfigure the UE specific sync timer. In order to reduce the required time to reconfigure the UE specific sync timer appropriately and also the complexity in UE and/or eNB or signaling between the UE and the eNB to perform the sync timer updating algorithm, we propose the followings. 
Proposal 1: In intra-eNB handover case, the eNB utilize the UE specific sync timer in the source cell as a starting value in the target cell. 

Proposal 2: In inter-eNB handover case, the source eNB transfer the UE specific sync timer to the target eNB and the target eNB utilize it as a starting value in the target cell. It is up to the target eNB’s decision whether to use the Forwarded UE specific timer as a starting value or not.
4
Conclusion
In this contribution we discuss UE specific sync timer. We propose that RAN2 discuss the handling of the UE specific sync timer based on the discussion above and capture our proposals in [1].
Text Proposal 
We propose the following text proposal for RAN2 TS [1].

--------------------------------------------- Text Proposal Start --------------------------------------------------------------------

10.1.2.7
Timing Advance

In RRC_CONNECTED, it remains FFS whether the timing advance is permanently not necessarily always maintained (e.g. during long DRX) or not. If not, MAC knows if the L1 is synchronised and which procedure to use to start transmitting in the uplink (FFS for RRC).

Cases where the UL synchronisation status may moves from “synchronised” to “non-synchronised” include:

-
Expiration of a UE-specific timer;

-
Non-synchronised handover;

-
Explicit request by MAC or RRC in the eNB (FFS);

Upon DL data arrival, dedicated signature on PRACH can be allocated by the eNB to UE via L1/L2 control channel(s).

Timing advance is signalled by the eNB to the UE by means of MAC signalling.
UE-specific timer in the source cell can be reused in the target cell after handover. 

-
In inter-eNB HO case, UE-specific timer shall be sent from the source eNB to the target eNB via X2.

--------------------------------------------- Text Proposal End --------------------------------------------------------------------
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