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1. Overall Description
RAN4 investigated whether a separate Timing Advance per carrier is needed in carrier aggregation. RAN4 suggested that in normal carrier aggregation scenario that does not involve repeaters, RRUs, and CoMP, a single timing advance command across all component carriers is sufficient. This approach has implementation benefits, allowing the UE to use one FFT for aggregated carriers. RAN4 however identified scenarios involving frequency-selective repeaters, RRUs, and UL CoMP (scenarios 2-4), where a separate Timing Advance per carrier is needed. 

RAN2 pointed out complexities in supporting multiple Timing Advance values and some impact on RA procedure. RAN2 asks RAN1to provide input on

· the relevance of scenarios 2-4 

· whether separate Timing Advance is needed per carrier or some grouping of carriers could be considered

2. Discussion
Relevance of Scenarios 2-4:
Scenarios 2-4 are realistic deployment scenarios expected for LTE-A. Handling of different reception timings is one of the most fundamental problems.

Scenario 2 involves frequency-selective repeaters with significantly different propagation delays. For this scenario, scheduler has the flexibility to select time/frequency resources depending on UE propagation environments, ie by scheduling in different PRBs/sub-frames. When the UE is scheduled simultaneously on multiple frequency bands in the same subframe, the signals received at two frequency bands will no longer be aligned within the cyclic prefix. However, the signals are still separated in frequency without inter-symbol interference and can be fully recovered by eNB receiver processing. In our view, handling of different timing values in special deployment scenarios by eNB processing is preferred, simplifying UE transmitter processing. 
In deployment scenarios involving RRUs described in Scenario 3, normally, calibration or adjustment is applied at the receiver units to allow reception of the UL signals with required timing alignment. This mechanism is employed even in single carrier operation and can be applied for carrier aggregation scenarios. Separate Timing Advance per carrier is not critical for carrier aggregation scenario involving RRUs.
Scenario 3 describes different propagation delays to different cells in UL CoMP scenario. Similar to the scenario with repeaters, this can be handled at the eNB scheduler and receiver design.
In summary,

· Supporting separate Timing Advance command per carrier adds complexity in RAN2 specification and requires changes in RA procedure.

· Separate Timing Advance command per carrier adds UE complexity
· There is no inter-symbol interference issue with received signals in multiple carriers. Separation of signals can be handled by eNB scheduler and receiver implementation.

Based on this observation, separate Timing Advance Command per carrier is not necessary for Scenarios 2-4. It is preferable to handle the UL timing issue by eNB implementation.
Possibility of grouping of carriers sharing the same Timing Advance:
With respect to scenarios 2-4, our view is to handle this issue by eNB implementation without specification impact. In this approach, grouping of carriers to maintain similar reception timing has no specification impact.
It is noted that Timing Advance command is UE specific rather than carrier specific. The timing has to be maintained per UE (and possibly per carrier) continuously. Grouping of the UEs depending on the same TA may not be useful, except in limited scenarios such as stationary UEs.
3. Summary
For scenarios 2-4 described by RAN4, separate Timing Advance Command per carrier is not necessary. It is preferable to handle the UL timing issue by eNB implementation. In this approach, grouping of carriers to maintain similar reception timing has no specification impact.
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