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1 
Introduction

In Rel-10 with single TA, the PCell is the DL timing reference for initial UL time alignment and UL time locking, and all SCells share the same UL transmission timing as the PCell. In Rel-11 with multiple TA, how to define the timing reference for each TAG needs to be considered. In this contribution, the timing reference for sTAG is discussed and our preference is indicated. 
2
Discussion

2.1 Initial Msg1 timing 
In current RAN2 specification, initial timing alignment is achieved through random access procedure. This involves the UE transmitting a random access preamble and the eNB responding an initial TA command NTA within the random access response. The start of the random access preamble shall be aligned with the start of the corresponding uplink subframe at the UE assuming NTA=0. The eNB can estimate the uplink timing from the random access preamble transmitted by the UE. Then the TA command is derived by the eNB based on the estimation of the difference between the desired UL timing and the actual UL timing. In our understanding, as long as the eNB could detect the preamble in the reception window, which serving cell is used as timing reference for Msg1 transmission is not so important. 
Taking scenario 4 for example, the timing relationship of the aggregated serving cells for the UE served by RRH is illustrated in Figure 1. The PCell experiences a larger propagation delay Tp1 and the SCell experiences a smaller propagation delay Tp2. If the SIB2-linked SCell is used as timing reference as shown in Figure A), the TA value TA2 is used to compensate for the round trip time, i.e. DL propagation delay on SCell+ UL propagation delay on the SCell.  If the PCell is used as timing reference as shown in Figure B), the TA value TA2 is used to compensate for the round trip time, i.e. DL propagation delay on PCell+ UL propagation delay on the SCell. Thus a larger TA value TA2 will be derived compared to the one using SIB2-linked SCell as timing reference. 
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Figure 1
If the PCell is used as timing reference, one disadvantage is that the SCell with small coverage needs to be configured with the preamble format supporting the same coverage as the PCell. This will result in a relatively larger PRACH overhead for the SCell. However, we don’t think it is a problem considering only limited numbers of UEs are served by RRH or repeater. 
2.2
UL time locking
In Rel-10, a UE shall be capable of changing the transmission timing according to the received downlink frame. And the PCell is used as the reference for time locking. When the transmission timing error between the UE and the reference timing exceeds (Te, the UE is required to autonomously adjust its timing. Since the timing change for different TAGs could be different, it might not be accurate enough for the UE to perform autonomous timing adjustment according to PCell timing change only. In our understanding, the granularity of the autonomous adjustment is much smaller compared to the granularity of one TA step 16Ts. When the DL bandwidth is 1.4MHz, the maximum autonomous time adjustment step is 16Ts, while when the DL bandwidth is larger than10MHz, it is 2Ts [1]. Even if the autonomous timing adjustment for the sTAG is not accurate enough, the impact is not significant since the timing misalignment might be at most a fraction of the cyclic prefix. 

Taking the PCell as the timing reference is simpler for UE implementation since the UE doesn’t need to perform time locking on multiple serving cells. Since the PCell is always activated, there wouldn’t be the problem that timing reference for the sTAG needs to be reconfigured if the SCell originally used as timing reference is deactivated. In Rel-10 CA, RLM is only performed on the PCell. Therefore, it is more reliable to be used as timing reference compared to SCells. Otherwise, RLM may also need to be performed on SCells, which will result in more complexity from UE side and also more standardization effort. 
Proposal: the PCell should be used as the timing reference for the sTAG. 
3
Conclusion

In this contribution, the timing reference for sTAG is discussed and we propose that the PCell should be used as the timing reference for the sTAG. 
4
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