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1
Introduction
In response to RAN2’s questions on timing advance and carrier aggregation, RAN4 has answered the following [1]:

RAN4 is of the opinion that there are scenarios where the same timing advance is sufficient and in fact beneficial. […] However, RAN4 is also of the opinion that […] separate timing advance commands per component carrier are required. These scenarios correspond to frequency selective repeaters, remote radio units and uplink CoMP.  

This contribution discusses the impact having more than one timing adance has on the MAC layer.

2
Timing Advance Timers
Having more than one TA value does not necessarily require more than one TA timer. For instance, one could imagine that it is enough for a transmission to take place on one of the component carrier for the TA value to be adjusted on all.
Proposal 1: check with RAN1 and RAN4 whether different TA value mean different TA timers.

3
MAC Control Element
In Release 8, the timing advance of an uplink carrier is adjusted by means of a fixed size Timing Advance Command MAC control element sent on the one downlink carrier corresponding to the fixed duplex distance [2] [3]. In carrier aggregation, not only more than one TA value may be required for adjusting the transmission timing on several component carriers, but also a downlink component carrier may have to “manage” more than one uplink component carriers (the one to one correspondence of Release 8 is not valid for all possible configurations).

Depending on the answer to the question in subclause 2, there could be three different scenarios to cope with:
1)
one TA value / one TA timer always: same handling as in Rel-8.
2)
several TA values / one TA timer: a new MAC CE carrying timing advance for all component carriers always need to be introduced. 
NOTE: 
given the small size of the timing advance (6 bits) and limited number of component carriers (up to 5), something more dynamic is not likely to reduce the overhead significantly while increasing the complexity (the fields required to cope with the different formats / length could actually increase the overhead).
3)
several TA values / several TA timer : a new MAC CE identifying the component carrier to which the TA value applies need to be introduced.
We can see that the mechanism required to handle the 3rd scenario can also handle the 2nd one at the expense of a slight increase in overhead: one MAC CE needed per carrier instead of a single one. 

Proposal 2: a new MAC CE identifying the component carrier to which the TA value applies is introduced.

4
Conclusion

The impacts of carrier aggregation on timing advance have been discussed. Two proposals were made:
Proposal 1: check with RAN1 and RAN4 whether different TA value mean different TA timers.

Proposal 2: a new MAC CE identifying the component carrier to which the TA value applies is introduced.
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