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1 Introduction

During the last few RAN2 meetings, multi-TA related issues have been widely discussed and much progress has been made. In this contribution, we would like to continue the discussion on timing reference for UL transmission when multi-TA is needed.
2 Discussion

Only one single TA is supported in Rel-10. The initial TA value is obtained by random access on the PCell and the timing reference is the DL timing of the PCell as approved in RAN2#70. All the SCells share the same UL transmission timing of the PCell. However, in Rel-11, an SCell can have different TA value from that of the PCell and the timing reference for SCell(s) should be reconsidered.
2.1 Background
In Rel-10, PCell is used as a reference for UE timing locking. When the UE is configured with SCell(s), it shall use PCell as the reference cell for deriving the UE transmit timing [1]. 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 all the serving cells.
In order to obtain the initial TA, the UE transmits an RA preamble assuming the TA is zero. Then the eNB will calculate the initial TA by comparing the difference between the actual UL received timing and the desired UL timing. Afterward, to keep the UL time aligned, the eNB will measure the UL signals at intervals and require the UE to adjust the UL transmission timing when needed. The UL transmission timing is always locked to a timing reference, which is the DL timing of the PCell.

2.2 Timing reference for SCell TA adjustment
In Rel-11, multi-TA is supported and the concept of TA group is introduced. It has been agreed that TA maintenance mechanism of PCell TA group remains the same as Rel-10, which implies that the timing reference for PCell group is the DL timing of the PCell. However, the timing reference of SCell only group for SCell TA adjustment is still under discussion. 
Potential options are analyzed and compared as follows:
· Option 1:Timing reference per UE

In Option 1, the UE locks its timing to the DL of the PCell, and adjusts the UL transmission timing of all the SCell(s) including those belong to the SCell only group based on the PCell DL timing. This option only requires to maintain one single timing reference, which is relatively easier for the UE implementation and brings few changes to the current specification. Moreover, PCell is always activated, so if PCell continues being used as a reference for UE timing lock in Rel-11, the uplink timing can be maintained as long as the UE is in sync with the DL of the PCell. However, in the RRH and repeater scenarios, using the PCell DL as the timing reference may lead to a larger initial TA value due to the propagation delay difference between different serving cells. To solve the problem, the eNB can select proper preamble formats to avoid the preamble out of the eNB’s detection window. 
· Option 2: Timing reference per TA group
In Option 2, each TA group requires a timing reference and adjusts the UL transmission timing of the SCell(s) of this group based on that. The timing reference in the SCell only group can either be fixed on the DL of the RA SCell or other DL of the SCell in the same group. However, no matter which SCell is selected as the timing reference, it is not a reliable choice because it may be deactivated or have poor signal quality, which raises the chance of error cases. In order to solve the problem, RLF on the SCell may thus be required, and further standard work may be needed. Besides that, multiple DL timing references shall be maintained simultaneously, which involves more UE implementation complexity.
· Option 3: Timing reference per cell
In Option 3, the SCell UL transmission timing is based on the SIB2 linked DL timing. It is a non-backward solution and brings much unnecessary complicity, so it is not recommended.
As analyzed above, we propose that

Proposal 1: The PCell downlink timing shall be reused as the reference for UE timing lock in Rel-11.
Proposal 2: Reference for initial RACH timing of the RA SCell in Rel-11 is the DL timing of the PCell.
Proposal 3: Reference for SCell UL timing adjustment obtained from TAC MAC CE in Rel-11 is the current UL timing (in accordance with Rel-10).

3 Conclusion

In this contribution, we discuss the timing reference for the SCell UL transmission in order to support multiple timing advances in Rel-11. We kindly ask RAN2 to consider the above problems and the corresponding proposals listed below.

Proposal 1: The PCell downlink timing shall be reused as the reference for UE timing lock in Rel-11.
Proposal 2: Reference for initial RACH timing of the RA SCell in Rel-11 is the DL timing of the PCell.
Proposal 3: Reference for SCell UL timing adjustment obtained from TAC MAC CE in Rel-11 is the current UL timing (in accordance with Rel-10).
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