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1
Introduction

 In last RAN2 meeting we agreed to use UE specific validity timer. In this paper we try to look at some of the benefits and drawbacks of that decision.

2
Uplink Synchronisation Control
2.1
Timing Advance Validity
If uplink synchronisation between UE and eNB is not maintained at all times while UE is in RRC_CONNECTED state, some rules are needed in order to assure proper functionality and control from network side. Earlier papers on this topic [1] [2] have already suggested ways how to assess the validity of uplink synchronisation simply by using a timer. From current stage 2 TR following alternatives were considered as a way for handling validity of TA:

-
Expiration of a UE-specific timer
-
Non-synchronised handover
-
Explicit request by MAC or RRC in the eNB 
The first alternative relies on some pre-determined time interval information to be used by UE and eNB to determine if latest uplink synchronisation is still valid. 

The first alternative could be realised in such a way that the network broadcasts a threshold value to be used by the UE for evaluating how long time an assigned uplink synchronisation value is valid. This threshold could be given as time or depend on scheduling interval. If time elapsed since last possible update of uplink synchronisation value exceeds this threshold the UE shall act as if it is no longer uplink synchronised. [4] Suggests a threshold value around 500ms. The second alternative can be realized by e.g. indicating UE in resource allocation whether latest received uplink synchronisation is still valid or not. Even value indicating no need for TA updates could be considered for very small cells where constant TA can be used. 

In the Stage 2 TR it has been proposed to use UE specific TA validity timer instead of cell specific. Reasons for using UE specific timer in RAN2#58 were some cases where UE or NW would be able to measure speed of the UE, thus enabling need for UE specific TA validity timer. Some alternatives proposed to use e.g. cell change interval as indication for UE specific timer length, but as UE speed may greatly vary within a cell then this kind of method may not provide good performance when considering TA validity. Alternatively some UE may utilize e.g. GPS or any other method for measuring the speed and reporting that to the NW which could use that information to determine optimal TA update interval. But as every UE is not having such a mechanism to measure UE speed it would cause some signalling resource wastage compared to case when cell specific timer is utilized and distributed in system information. And as such TA validity timer might not be needed in some cell scenarios it is proposed to utilize cell specific TA timer instead of UE specific. But as there may exist some UEs that do not need to never change TA e.g. vending machines, then it would be useful to have a method of providing TA validity timer in dedicated manner. 
4
Conclusions

Because it saves both battery and cell resources, the loss of uplink synchronisation should be allowed when the UE is in RRC_CONNECTED state. For the control of the validity of uplink synchronisation, it is proposed that cell specific parameter is used for determining the validity of the timing advance, but there should be possibility (as it is already agreed in RAN2) to signal a dedicated value to the UE..
5
Text proposal to TS
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 cell specific timer (broadcasted) with possibility to signal timer value dedicately to the UE;
-
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.
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