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1 Introduction
In LTE-A carrier aggregation, many contributions implicitly assume subframe synchronization between CCs. However, there have not been any explicit discussions yet on the inter-CC synchronization.  This contribution considers some aspects of inter-CC synchronization and proposes to clarify the assumption on inter-CC subframe synchronization in Rel. 10.
2 Inter-CC Subframe Synchronization
It would be important to clarify the condition of synchronization between CCs in LTE-A, because this assumption has an impact on UE and eNB implementation. We consider the following two cases :
Case 1) Perfect subframe synchronization between CCs (shown in Fig. 1 (a))

UE can get timing synchronization for all CCs once UE is synchronized for one CC. With this assumption, vendors could reduce UE implementation cost for timing synchronization of CCs. It would be reasonable to assume perfect subframe synchronization for downlink transmission in contiguous CCs 
Case 2) Different subframe timing between CCs (shown in Fig. 1 (b))
It is not quite sure whether eNB can always keep perfect subframe synchronization between non-contiguous CCs. When a Rel-10 eNB replaces an eNB from a previous release, it may have to take over the same frame timing as the former eNB. Such a case might happen to avoid inter-system interference in TDD. When two former eNBs in two different bands have different frame timing, a Rel-10 eNB replacing them might be required to have different subframe timings in different CCs. Since we are not quite sure if such a case actually happens, we would like to hear other companies’ opinions. If case 2 happens, it is preferable for eNB to signal the timing difference of the two CCs in order to prevent individual timing synchronizations for multiple CCs at UE. 
Case 2 has more flexibility than case 1 in terms of subframe synchronization. If the inter-CC synchronization is not specified in Rel. 10, it might be necessary for UE vendors to implement independent timing synchronizations for CCs leading to large cost. Therefore, we propose to clarify the condition of inter-CC subframe synchronization in Rel. 10. 
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(a)                                                                           (b)
Figure 1: Inter-CC synchronization  (a) Synchronized CCs  (b) Non synchronized CCs.
Our preference is to assume case 1), i.e., perfect synchronization in CCs in Rel. 10. 

If case 2 is necessary, our preference is to signal the timing difference between CCs in Rel. 10.

3 Conclusion
In this contribution, we considered aspects of inter-CC synchronization in carrier aggregation. In order to reduce cost of independent timing synchronizations for CCs at UE, we propose to clarify the condition of inter-CC subframe synchronization in Rel. 10. 
Our preference is to focus on
- Perfect synchronization in CCs in Rel. 10.
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