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1. Introduction
RAN1, RAN2 and RAN4 have been discussing on the need for multiple TA operation for LTE-A carrier aggregation.

This contribution provides the views of the co-signing companies on support of multiple TA in LTE-A Rel-10.
2. Discussion
2.1
Scenarios requiring multiple TA
It is the common understanding within RAN1, RAN2 and RAN4 that multiple TA operation is needed at least for the following carrier aggregation scenarios, as indicated in a LS from RAN4 [1]:

1) Carrier Aggregation in presence of frequency selective repeaters
· In this scenario, only a part of the CCs are amplified by repeaters and experiences repeater processing delays, and therefore requires different TA than the TA for those CCs not amplified by repeaters

2) Carrier Aggregation in presence of remote radio heads
· In this scenario, a CC from a normal base station site is aggregated with a CC from a RRH cell from the same base station. Obviously as the propagation distance would be different, different TAs are required among these CCs.

If multiple TA is not supported in LTE-A Rel-10, carrier aggregation would not be possible for the above 2 scenarios.

Carrier aggregation in presence of frequency selective repeaters is especially important in Asia where many repeaters have already been deployed in existing systems. So not supporting multiple TA would reduce deployment opportunities for carrier aggregation. Furthermore, association of currently deployed repeaters and their donor base stations are not always tracked, and it would be a difficult task to avoid configuring carrier aggregation under eNBs where repeaters reside.

Carrier aggregation in presence of remote radio heads is also an important scenario. Remote radio heads serve as a cost efficient deployment option providing flexibility to operator deployment strategies and their deployment has been increasing in the recent years. This would also apply in the context of carrier aggregation. It has been suggested that multiple TA can be introduced from Rel-11 and beyond in order to support this scenario. However, such later introduction of essential features introduces multiple control/operation patterns in the future network (control with single TA and control with multiple TA), and it would be desirable to support multiple TA from day 1 of LTE-A.

It is also noted the LS from RAN1 [2] indicates that the above two scenarios “are valid scenarios for study in LTE-Advanced. Further, at least scenario 2 (i.e., frequency-selective repeaters) appears to be a feasible deployment scenario”. In the same LS, RAN1 also mentions that “RAN1 is of the view that the same timing advance value can be used at least for component carriers within the same band. However, different timing advance values may be useful for component carriers belonging to different bands. In such cases, different Timing Advance value per component carrier may be supported by eNB configuration. There is no additional UE implementation impact of using different transmit timings on component carriers belonging to different bands compared to using a common transmit timing.”
Furthermore, RAN2 is currently asking RAN4 on the need for multiple TA for the following inter-band carrier aggregation scenarios [3] (scenarios which RAN2 has already agreed to support in Rel-10):
3) Carrier Aggregation with CCs of large frequency separation

4) Carrier Aggregation with CCs with different sectorization / antenna beam direction

2.2
Complexity in supporting multiple TA
L1 complexity

RAN1 has indicated in their LS [2] that supporting different TAs for different bands will not have any impact to UE implementations.

L2/3 complexity

RAN2 has performed an email discussion coming to RAN2#69 [4], and the additional complexities due to support of multiple TA seems to be the following

· Multiple timeAlignmentTimer maintenance at UE/eNB

· UL CC grouping needs to be defined for multiple TA operation

· A mechanism for the UE to determine to which UL CC group a TA command applies to needs to be defined

· UE behaviour related to the status of timeAlignmentTimer will be per UL CC group

· Possibly support of parallel RACH (however, this may be not essential)
Considering the above, we conclude that there is not so much additional specification work in supporting multiple TA. Of course, UE/eNB implementation complexity would increase due to the above, but the impact seems to be acceptable.

3. Conclusion
Considering that multiple TA operation is required in some important carrier aggregation scenarios, and that there does not seem to be much additional complexity due to supporting multiple TA, the co-signing companies propose to support multiple TA operation for carrier aggregation from LTE-A Rel-10.
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