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1. Introduction
In this document, we try to explain why the DL of any serving cell can be used as the timing reference for the secondary TA group.
2. Discussion
The ultimate goal of timing adjustments is that the received signal from multiple UEs at the reception point is aligned with each other and aligned with the target receiver’s FFT window. 

In the absence of eNB timing advance commands, the UE follows the DL reference timing, which has the following two consequences:

1. The UE compensates for its internal timing drift that is the result of UE clock frequency offsets.  Clock frequency offsets are always present because the UE frequency tracking adjustments are quantized.

2. The UE follows changes in the DL channel’s propagation delay. 

We note that item 1 is a desirable effect. Also, since the timing of the DL transmission is tightly synchronized across all serving cells in Carrier Aggregation, the benefits of item 1 are achieved irrespective of which serving cell the UE uses as timing reference. 

On the other hand, item 2 is an undesirable effect because the UE actually applies the timing adjustment in the wrong direction. For example, if the DL propagation delay increases, the UE will delay its UL transmission by the same amount. The right adjustment would be the exact opposite, i.e. advancing the UL transmission by the same amount, in order to maintain the same receive time at the eNB antenna. This effect is shown in Figure-1 below. 
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Figure-1:
Example showing UE time tracking vs. target time adjustment 

The same effect as shown in Figure-1 can happen when the propagation path for a CC in secondary TA group is changed from the direct path from the eNB to the path via a band specific relay. Again, the UE autonomous change of its UL transmission timing will be in the wrong direction in this case as well.
Since the adjustments due to DL propagation delay changes are anyhow in the wrong direction, there is no apparent benefit of maintaining commonality of the DL timing source and the UL reception point, as long as the serving cells are synchronized with each other.  The eNB needs to make the correct time adjust compensation for this case as in Rel-10.
In order to avoid the need of addressing the cases where the timing reference cell for secondary TA group needs to be changed, e.g. in case of deactivation of the timing reference cell, it is very attractive to use the PCell as the timing reference for secondary TA group.
Proposal:
To use the PCell as the timing reference for secondary TA group.
3. Conclusion
In this document, we have shown why the DL of any serving cell can be used as the timing reference for the secondary TA group. It is very attractive to use the PCell as the timing reference for secondary TA group since it avoids the need of addressing the cases where the timing reference cell for secondary TA group needs to be changed, e.g. in case of deactivation of the timing reference cell.
Proposal:
To use the PCell as the timing reference for secondary TA group.
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