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1. Introduction
During RAN#47, CA scenarios requiring multiple TA per UE was discussed. As the result of the discussion, the way forward in [1] was approved. The way forward can be summarized as follows:

· Rel-10 signalling will support CA of up to 5 DL CCs and 5 UL CCs irrespective of intra-band or inter-band CA

· Rel-10 will support both intra-band and inter-band CA for DL including scenarios with RRH (CA with normal eNB cell and RRH cell of the same eNB) and frequency selective repeaters

· Intra-band CA will be prioritized in RAN4 until March 2011

· UL CA for scenarios with RRH and frequency selective repeaters requiring multiple TA should be supported when inter-band CA for UL is supported

So for the time being, RAN WGs will not need to support multiple TA operation.

However, as DL CA scenarios with RRH and frequency selective repeaters should be supported in Rel-10, scenarios where the DL reception timings at the UE will not be aligned among the DL CCs of the UE’s CA set needs to be considered. As the UE’s UL transmission timing is defined as an offset to the DL reception timing at the UE (as [NTA + NTA offset]*Ts), the reference DL CC to which the UE applies the TA offset needs to be clarified. This contribution addresses this issue.

2. Discussion
We consider the following three alternatives for the reference DL CC for TA:

Alt 1: Define DL PCC to be the reference DL CC for TA

Alt 2: eNB explicitly indicates the reference DL CC for TA

Alt 3: UE chooses the reference DL CC for TA (i.e. leave it to UE implementation)

Alt 1 has the following benefits:

· No explicit indication is needed to designate the reference DL CC for TA.
· All DL SCCs can be deactivated. If the reference DL CC for TA is a DL SCC, the UE would always need to monitor that DL SCC for UL timing purposes.

· Issues with UL timing synchronization when the reference DL CC for TA is changed can be resolved using the handover procedure since the eNB knows which DL CC (i.e. DL PCC) is the reference DL CC for TA.
· As DL PCC failure leads to RRC connection re-establishment, error cases such as the UE keeping RRC connection when the reference DL CC for TA is failing need not be considered.

Alt 2 has the following benefits:

· Issues with UL timing synchronization when the reference DL CC for TA changes can be resolved using the handover procedure since the eNB knows which DL CC is the reference DL CC for TA.

· DL PCC reconfiguration would not necessarily require the handover procedure.

Alt 3 has the following benefits:

· ??
When the reference DL CC for TA is changed among DL CCs with different reception timings at the UE, the UL transmission timing will change and could result in breaking the orthogonality in UL. This could be resolved by using the handover procedure at such reconfiguration since the handover procedure involves the RA procedure which automatically adjusts the TA. This solution is possible for Alt 1 and Alt 2 since the eNB knows which DL CC is serving as the reference for TA. For Alt 3, this could be resolved if the UE does not change the UL transmission timing when the reference DL CC for TA is changed (i.e. to adjust the TA offset by the DL reception timing difference between the old and new reference DL CC for TA). However, rather than defining such behaviour in the specification, it would be simpler to rely on the network to use the handover procedure.
Proposal 1: The reference DL CC for TA should be clear between the eNB and UE.
Then, between Alt 1 and Alt 2, benefits of Alt 1 seem to be more convincing.

Proposal 2: Define DL PCC to be the reference DL CC for TA.
3. Conclusion
The following are proposed with regards to the reference DL CC for TA:

Proposal 1: The reference DL CC for TA should be clear between the eNB and UE.
Proposal 2: Define DL PCC to be the reference DL CC for TA.
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