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1. Overall Description:

For Rel-10 work on carrier aggregation, RAN2 has been discussing the timing of uplink and downlink assignments received by the UE, and also the reference DL timing used by the UE.

1a. Timing Alignment: 
With respect to the timing of uplink and downlink assignments, RAN2 has the following understanding:  Though DL assignments and UL grants for the same TTI on different CCs may be received by the UE at different times at the physical layer (e.g. depending on number of control symbols, propagation and deployment scenario), the order or arrival at the physical layer does not affect MAC operation.
Such UE operation may require some restriction at the network Tx in terms of time alignment of sub-frame boundaries on the CCs configured for a UE, and at the UE Rx in terms of the time offset of sub-frame boundaries on different CCs that the UE is required to support. RAN2 believes it is in RAN4 scope to determine the need and details of these requirements. 
RAN2 would also like to note that it is still discussing if there is a need for alignment on configured CCs at the radio frame level or at the SFN level.
1b. Timing Reference: 
With respect to the component carrier used by the UE for maintaining DL timing reference, RAN2 has reached the following understanding, in alignment with Rel-8 and Rel-9 procedures:
· Timing reference for initial RACH is provided by the Pcell downlink

· Timing adjustment provided by the MAC CE is with respect to the current UL timing
(Terminology note: Pcell refers to the serving cell on the primary component carrier, and Scell refers to serving cell on secondary component carrier).
Further, it is RAN2 preference to use the Pcell downlink as a reference for UE timing lock. RAN2 has this preference because the Scell may be deactivated, or have poor signal quality, which raises the chance of error cases. RAN2 would like RAN4 to confirm if Pcell can be used as a reference for UE timing lock.
2. Actions:
ACTION: 
RAN2 kindly requests RAN4 and RAN1 to take the above information into account, and inform RAN2 if any concerns are seen. RAN2 also kindly requests RAN4 to confirm if Pcell can be used as the timing reference for UE timing lock.
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