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Discussion
1 Introduction
In previous meeting, we have studied the case of Fd = 875Hz by advanced receiver under Bidirectional deployment [1]. It is interesting to know the performance limitation when the speed is further increased.  

In this paper, we provide the simulation results and the corresponding analysis.
2 Simulation results and the settings
The legacy receiver and the advanced receiver are evaluated. The definition of the legacy receiver and the advanced receiver in our opinion, can be,

· Legacy receiver, the channel estimation is capable of dealing with the range of –Fd~ Fd Hz

· Advanced receiver, the channel estimation is capable of dealing with the range of -2Fd~ 2Fd Hz
Fig. 1 to Fig. 3 show the performance with Fd= 75Hz, 300Hz and 875Hz respectively, by the FRC setting R.35-4 FDD with TM3 [2]. Note that the signal power from each path is normalized to become p1 = p1/(p1+p2) and p2 = p2/(p1+p2).

When Fd is small, for example 75Hz and 300Hz, the two receivers have the same performance. Instead when Fd = 875Hz, there is significant throughput gap in between. And the gap is even larger at higher SNR region.
Fig. 4 to Fig. 6 show the performance with Fd= 300Hz, 875Hz and 1250Hz respectively, by link adaptation with TM3. Note that the signal power from each path is not normalized. 
Let’s look at Fd = 875Hz in Fig. 5 first. To understand the huge performance gap between the legacy receiver and the advanced receiver, the answer should have been provided in Fig. 7 and Fig. 8. The estimated SNR by the legacy receiver is decreased more rapidly than that by the advanced receiver. The estimated signal power term in the SNR comes from channel estimation. Therefore it shows that the improper interpolation is conducted.
As we further look at the case of Fd = 1250Hz in Fig. 6, both the legacy and the advanced receiver have comparably poor performance. It is due to the failure in the frequency tracking [3], and the corresponding reported CQI is shown in Fig. 9. 
It is believed that the Bidirectional deployment can provide better geographical coverage. The question is, can the UE get benefit from it? In the case of Fd = 875Hz, the advanced receiver with enhanced channel estimation capability can improve the performance. However, the advanced receiver becomes less advanced in the case of Fd = 1250Hz. The re-definition of advanced receiver is necessary for Fd = 1250Hz by additionally including the enhanced frequency tracking capability.

We have the following observations,
Observation 1, The advanced receiver with enhanced channel estimation capability is able to improve the performance in the case of Fd = 875Hz.
Observation 2, In the case of Fd = 1250Hz, the advanced receiver with enhanced channel estimation capability still suffers the poor performance due to the failure in frequency tracking. Thus, the advanced receiver should be re-defined by additionally including the enhanced frequency tracking capability. 
Observation 3, It is believed that Bidirectional deployment can provide better geographic coverage. However, the corresponding enhanced receiver at the UE should be equipped. The coverage range in term of Doppler frequency is limited in Bidirectional deployment.
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Fig. 1, TM3 with R.35-4 FDD. Fd = 75Hz        Fig. 2, TM3 with R.35-4 FDD. Fd = 300Hz
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Fig. 3, TM3 with R.35-4 FDD. Fd = 875Hz
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   Fig. 4, TM3 link adaptation. Fd = 300Hz         Fig. 5, TM3 link adaptation. Fd = 875Hz
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Fig. 6, TM3 link adaptation. Fd = 1250Hz
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Fig. 7, The trajectories of the estimated CQI index and equivalent SNR for Fd= 875Hz by advanced receiver
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Fig. 8, The trajectories of the estimated CQI index and equivalent SNR for Fd= 875Hz by legacy receiver 
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Fig. 9, The trajectories of the estimated CQI index and equivalent SNR for Fd= 1250Hz by advanced receiver without the enhanced frequency tracking capability
3 Conclusion 
We have the following observations and proposal, We have the following observations,

Observation 1, The advanced receiver with enhanced channel estimation capability is able to improve the performance in the case of Fd = 875Hz.

Observation 2, In the case of Fd = 1250Hz, the advanced receiver with enhanced channel estimation capability still suffers the poor performance due to the failure in frequency tracking. Thus, the advanced receiver should be re-defined by additionally including the enhanced frequency tracking capability. 

Observation 3, It is believed that Bidirectional deployment can provide better geographic coverage. However, the corresponding enhanced receiver at the UE should be equipped. The coverage range in term of Doppler frequency is limited in Bidirectional deployment.
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