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1 Introduction
In the RAN2#77bis meeting it was discussed what happens with the TA value upon TA timer expiry. It was the general understanding that a UE should save TA values at TA timer expiry and a TAC MAC CE should be applied by the UE even though the associated TA timer is not running. To capture this, a NOTE should be added to the MAC specification. In this contribution we list scenarios in which the network can utilize that TA values are saved at TA timer expiry and we propose that the NOTE shall be added to the Rel-10 specification.
2 Scenarios
In the below subsections, scenarios are presented in which the eNB can utilize that UEs save the TA value upon expiry of associated TA timer and a TAC MAC CE will be applied regardless of the state of the associated TA timer. Whenever the eNB wants to get a UE in to UL synch after TA timer expiry when the eNB judges the TA value maintained by the UE is correct the eNB can send a TAC MAC CE to restart the TA timer and avoid an unnecessary random access procedure.
2.1 Lost or delayed TAC MAC CE

The TA timer was introduced to make UEs consider serving cells as non-synchronized if they do not receive TAC MAC CEs timely. This could happen for example due to a quality drop which triggers HARQ retransmissions of the PDU carrying the TAC MAC CE introducing an unexpected extra delay which could make the TA timer expire. To prevent that this extra delay would trigger TA timer expiry the eNB is required to schedule TACs more conservatively increasing eNB complexity.
Alternatively, the HARQ process completely fails and the TAC MAC CE is thereby lost resulting in expiry of the addressed TA timer. Some time might pass before the eNB knows that the TAC MAC CE has been lost and would during this time schedule the UE resulting in resource waste.
With the possibility to start a TA timer with a TAC MAC CE, the TA handling becomes more robust. In the case of unexpected TAC delay making the TAC reach the UE after TA timer expiry is not a problem as the TAC starts the TA timer regardless of the status of the TA timer. In case of a lost TAC MAC CE the eNB could simply resend the TAC MAC CE.
2.2 Small cell scenario

Carrier aggregation scenario #4, described in 36.300 [1], features small cells offered by RRHs. A likely scenario is that the cell radius of RRHs is smaller than half a TA step, i.e. roughly 78 meters; all covered UEs should then use a TA value of zero. The eNB might therefore configure the TA timer value to be infinity. However if the eNB uses expiry of TA timers as a mechanism to stop uplink transmissions it would then be necessary to configure a finite TA timer value also in small cell scenarios. Such a use case would have limited benefit if a random access procedure is required to get back in to synchronization.
2.3 Low speed UEs

Slow moving UEs will likely be able to use an old TA value even though the associate TA timer has expired. For example, a UE moving with a speed of 3 km/h and a TA timer value of 10.24 seconds will move less than 9 meters from that the UE has restarted the TA timer before the TA timer expires. However a TA value has the span of roughly 78 meters which means that the TA value maintained by the UE is most probably valid for a long time after TA timer expiry. 
3 TA value upon TA timer expiry

In RAN2#77bis it was agreed that a Rel-11 UE shall store the TA value upon expiry of associated TA timer and it should be able to apply a TAC on a TA value regardless of the state of associated TA timer. It was left for FFS whether this behaviour should apply to Rel-10 or not:
=>
RAN2 came to the understanding that for a Rel-8/9 UE if TAT is started by a TAC MAC CE after TAT expiry, the resulting UL timing used by the UE may be inaccurate. FFS for Rel-10 whether it is possible to clarify in MAC that the UE keeps the current NTA value after TAT expired and applies the TAC. 
To be able to utilize above described features already in Rel-10 we believe that the note should be added in Rel-10 to make sure the UEs will save NTA upon TA timer expiry and will apply a TAC received even though associated TA timer is not running.
Proposal 1 A NOTE is added to the Rel-10 MAC specification stating that the UE keeps the current NTA value after TAT expiry, that a received TAC should be applied and the associated timeAlignmentTimer should be started.
A CR capturing this proposal is found in R2-122586[2].
4 Summary
In this contribution we have identified scenarios in which the eNB has the opportunity to send a TAC MAC CE to start a UEs TA timer instead of performing a random access procedure. We think that a NOTE should be added to Rel-10 MAC specification capturing UE behaviour at TA timer expiry regarding the TA value and that TACs should be applied regardless of the state of associated TA timer.
A CR capturing this proposal is found in R2-122586[2].
Proposal 1
A NOTE is added to the Rel-10 MAC specification stating that the UE keeps the current NTA value after TAT expiry, that a received TAC should be applied and the associated timeAlignmentTimer should be started.
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