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1. Overall Description:

In LS R2-103449 RAN2 asks two questions related to DL timing difference and DL timing reference in Carrier Aggregation:
1a. Timing Alignment: 

With respect to the timing of uplink grants and downlink assignments, RAN2 has the following understanding:  Though DL assignments and UL grants transmitted in 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 of arrival at the physical layer does not affect MAC operation.
Such UE operation may require the network to time align subframe boundaries on the CCs configured for a UE. Additionally, the UE Rx may have to account for 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 RAN2 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: 

RAN2 has discussed the component carrier used by the UE for maintaining DL timing reference, and reached the understanding that the UE uses the Pcell, and conformance with Rel-8 and Rel-9 procedures as specified in 36.133 and 36.213.
(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, implying that uplink timing can be maintained as long as the UE is in sync with the downlink Pcell.

Regarding question 1a), RAN4 would like to inform RAN2 that the subframe boundaries on different CCs that the UE is required to support will be aligned at the BS antenna connector (test port A). If any external apparatus such as a TX amplifier, a filter or the combination of such devices is used, requirements apply at the far end antenna connector (port B). 

In Tx Diversity and spatial multiplexing, signals are transmitted from two or more antennas. These signals shall be aligned. The time alignment error in Tx Diversity and spatial multiplexing transmission is specified as the delay between the signals from two antennas at the antenna ports. 

· For transmission of multiple carriers in different frequency bands the maximum delay between any of the signals shall not exceed [1.3 μs].

· For transmission of multiple carriers within a frequency band the maximum delay between any of the signals shall not exceed [130 ns].

· For Tx diversity and MIMO transmission the maximum delay between the signals at the same carrier frequency shall not exceed 65 ns.

· For transmission of multiple carriers the UE RX has to cope with signals with a relative propagation delay difference of up to 0.33 ms between carriers.

For CCs with a common origin the UE Rx will have to account for subframe boundaries being aligned as per requirements above.

For CCs with different origin, i.e. a macro cell and a Remote Radio Head (RRH) connected to the macro cell the UE RX will have to account for a time offset corresponding to the propagation delay difference on top of the alignment requirements above, up to the maximum cell radius allowed (100 km).
Regarding question 1b), RAN 4 notes that there is only one timing advance command to be used for Rel.10. Therefore, the UE can strictly follow the TA based on the Pcell timing reference, and as long as the UE is in-sync for Pcell it can also assume that UL timing is maintained for both CCs. Hence the Pcell can be used as a reference for UE timing lock.
2. Actions:

To RAN2
ACTION: 
RAN2 is encouraged to take the provided information into further account when continuing the work with DL timing difference and DL timing reference in Carrier Aggregation
3. Date of Next TSG-RAN2 Meetings:

RAN2#70bis, 28 Jun - 2 Jul 2010, Stockholm, Sweden

RAN2#71, 23 - 27 Aug 2010, Madrid, Spain 
