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1. Introduction
In [1], RAN4 had indicated a set of scenarios in which multiple timing advances would be necessary. In [2], RAN2 had a provided a new set of scenarios and asked RAN4 to evaluate whether multiple timing advances are needed. In this document, we provide some discussion on these new scenarios.   
2. Discussion 
2.1 Antennas with Different Alignment
Figure 1 shows scenario 3 from [2], in which antennas on f2 are aligned in a different direction from the antennas on f1. This is done in order to provide good coverage on f2 for the cell-edge on f1.  
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Figure 1 Differently Aligned Antennas
In this case it is evident that the propagation delays are different on carriers f1 and f2 since the paths needed to reach the antennas’ reception direction are different. This in turn implies that multiple timing advance commands are needed on f1 and f2. Figure 2 shows a simple example of this. 
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Figure 2 Propagation Times with Differently Aligned Antennas
2.2 Bands with Wide Separation
Figure 2 shows scenario 2 from [2], in which f1 and f2 are on different bands that are widely separated. These include some of the scenarios in the new operator prioritized carrier aggregation cases [3] (e.g. 800MHz + 2.6GHz in region 1, 700MHz + 1.7/2.1GHz in region 2, 2GHz + 800MHz in region 3.) 
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Figure 3 Widely Separated Bands

The UE of interest would need to be the coverage of both f1 and f2 for it to be able to perform carrier aggregation. Since the bands are farther apart, the electromagnetic propagation conditions are substantially different. For example, different reflectors could reflect different frequencies, as seen in Figure 4. (A simple analogy of this in the visible spectrum is that different objects have different colors, since different objects reflect different frequencies.). This in turn means that the propagation delays are different, and hence multiple timing advances are needed.  
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Figure 4 Propagation in Separated Bands
3. Conclusion 

In the RAN2 scenarios 2 and 3, we see that different timing advances are necessary. Furthermore, unlike in the contiguous carrier case, no UE architecture impact is foreseen since the two bands are received through different RF chains. Therefore we recommend an reply LS be sent to RAN2 indicating that multiple TAs are nececessary in their scenarios 2 and 3. 
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