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1 Introduction

In [1]and [2] an enhanced receiver for High Speed Trains was proposed. The receiver is based on having two Frequency estimations running in parallel in order to track the frequency of both the path that is arriving from the radio head that the UE has passed and the path arriving from the radio head that the UE is moving towards. 
It has not been possible for us to implement and simulate the proposed receiver within this time-frame. There are some studies regarding robustness and performance in real scenarios we need to perform before the new advanced receiver can be really adapted. 
2 Discussion
The advanced receiver proposed for the HST bidirectional scenario need to be studied further. The scenario of the HST SFN channel has been simulated showing the issues with the reception of the bidirectional HST propagation condition with a legacy receiver without the proposed advanced frequency tracking.  
In Figure 1 below a bidirectional scenario is simulated.  
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Figure 1: Simulated Delay Spread, SNR and Frequency error on a SFN channel
In Figure 1 the delay spread, SNR and estimated frequency error for a legacy UE is shown. The distance between radio heads is 500 m, so it takes approximately 5 s between each radio head. Here it is seen by the delay spread estimate that the new path is taken into account in the delay spread about 2 s before it becomes the main path. The problem with the AFC and the tracking the frequency starts about 0.5 s before when the switch needs to be done. Therefore the UE has to detect that the new path has a different frequency, start the frequency estimation on that path and make it stable in about 1.5 s. 
The new path is very weak during this duration before it becomes the strongest path. The time difference between the paths is also quite small when the power levels of the two paths are similar and therefore the SNR of the new path is similar to the SNR of the “old” path. This performance need to be evaluated also in bad conditions and different system bandwidths. 

Also it is not clear what are the criteria when the UE switches from one frequency estimate to the average frequency and then to the other frequency? The SNR of both paths is poor at this point so the estimates will be bursty.
Observation 1: The frequency estimation  behavior of a UE is critical to have a good performance. The performance in different conditions need to be studied. 
Another issue that needs to be studied is the UE behavior with other propagation conditions. 

· How does it work with two frequency estimates running in other scenarios. 

· Will there be switches between the frequency estimates degrading the performance? 

Observation 2: The UE performance, of the advanced receiver, needs to be studied in other scenarios and propagation conditions in order to test the robustness of the receiver. 

Finally, the HST propagation condition is an idealized model with two paths only. What happens in a realistic HST scenario where there occasionally will be reflections with other Doppler frequencies and possibly some fading. Will the advanced receiver improve the performance in these cases? 

Proposal: A study of the robustness and performance of the advanced receiver for the HST scenario needs to be performed.
3 Conclusions

Observation 1: The frequency estimation  behavior of a UE is critical to have a good performance. The performance in different conditions need to be studied. 

Observation 2: The UE performance, of the advanced receiver, needs to be studied in other scenarios and propagation conditions in order to test the robustness of the receiver. 

Proposal 1: A study of the robustness and performance of the advanced receiver for the HST scenario needs to be performed.
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