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1 Discussion
In 3GPP Rel-10 the focus for uplink Carrier Aggregation has been deployment scenarios 1-3 in Annex J of [1]. Scenarios 4 and 5 of the same annex were not prioritized for UL CA in Rel-10. Hence, as concluded by RAN4 in [2], it was sufficient for all UL serving cells to share one single TA value in Rel-10. However, for Rel-11, there is an interest in supporting UL Carrier Aggregation also in scenarios 4 and 5 in Annex J of [1]. This paper discussed the possible impact on RAN2 functionality to consider if multiple TA values are introduced in Rel-11. 
TA and TAT

To prevent serving cells in UL from not being aligned at the eNB reception, all serving cells should be configured with appropriate, possibly different, timing advance values. When serving cells which are aggregated in UL are deployed together with UL repeaters or UL RRHs, the timing difference between UL carriers may be significant and could require different TA values. Some different approaches for how to configure different timing advance values have already been proposed in RAN2 during Rel-10 time frame. Those proposals together with other possible approaches should be evaluated in RAN2 for Rel-11 time frame in order to find the best solution. 
Another related matter for Rel-11 is whether to consider the UE as a whole, as uplink time aligned or if each serving cell should be considered as uplink time aligned on an individual basis or on a per group basis. How to modify the timeAlignmentTimer functionality, if needed, is probably best discussed in relation to the method chosen for configuration of TA values for the serving cells. 
RAN2 work needed: Discuss and evaluate different approaches to decide on a solution for supporting multiple TA values and for handling the TA timer and TAT expiry. 
Random Access on SCells 
In Rel-8/9/10, upon expiry of the timeAlignmentTimer, the UE shall assume that it has lost its uplink synchronization. To obtain synchronization again, the UE must perform a random access during which the eNB can determine a suitable initial TA value based on the RA preamble sent by the UE. In addition to this, the eNB can also send a PDCCH order to request the UE to perform RA. 
We assume that RA will also be used to determine the individual TA values on different serving cells. It should be evaluated whether the PDCCH ordered RA is sufficient for this purpose. For RA triggered by TAT expiry it might depend on the TA solution chosen, and whether SCells are expected to still be activated at TAT expiry. 
In the case where several TA values need to be updated at the same time, RAN2 probably need to consider if the UE and eNB should be capable of handling parallel RA procedures in Rel-11, or otherwise how the UE should prioritize among RA procedures if triggered/indicated in the same TTI. 

RAN2 work needed: Evaluate the need and benefits of supporting RA on SCells in Rel-11, and how this could be best supported without introducing unnecessary complexity.
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