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Introduction
In the way forward [1], channel assumptions for the bidirectional deployment was agreed. There were several options in the way forward. In this paper we show results based on this WF.

Discussions and Results
Channel model 
The channel model for the bidirectional deployment scenario is in this paper based on the SFN scenario in section 6.2.3.1, “SFN scenario (RRH sharing the same cell id)” in the TR [2]. The parameters to the propagation conditions may be based on the WF [4]. That is two scenarios
1) Dmin=300m and Ds=1km
2) Dmin=5m and Ds=500m
The maximum Doppler frequency should for the bidirectional deployment be fd= 875 Hz (350 km/h) according the TR [2].
For the channel model, it has been agreed to create paths from 4 RRHs for the simulation results . This has not been implemented yet in the simulator so the results are simulated with paths from only 2 RRH:es. 

Receivers
In our analysis we have focused on a legacy receiver for a fading channel with an adapted AFC for handling of the Doppler frequencies. 
The AFC needs to, as have been discussed already in the study item, have a normal behaviour when there is one dominant path, but has to change the behaviour when there are two paths with high Doppler frequency and opposite directions. 
AFC
The behaviour of the AFC is essential for the bidirectional deployment. 
For the AFC behaviour when there are two (or more) strong paths with high Doppler shifts but with different sign of the speed and thereby rotate in opposite direction in case the receiver has the frequency set to the “0” Doppler frequency. 




Figure 1 The Bidirectional deployment of the SFN scenarios.

In case the AFC runs as usual the frequency estimation becomes instable when there are two paths with opposite Doppler frequencies. Therefore the AFC needs to be adapted when the UE is in an environment when the paths from the two RRHs are equally strong.
In case the AFC is not updated at all in this environment when the AFC updates are unstable, then the frequency was first locked to the frequency with a strong negative Doppler frequency when it entered the area with two strong paths.  Then if the AFC is stopped there, the frequency error is set to the maximum negative Doppler frequency. Thereby there will be a large frequency offset during this period and when the new path becomes dominant the frequency of that one the frequency error becomes 2 times the Doppler frequency. That will require the AFC to quickly change from the negative Doppler frequency to the positive Doppler frequency similar as for the unidirectional deployment. But also during this period with two paths the UE is tuned to one end of the spectrum instead of in the middle. The Frequency updates of the AFC is shown in Figure 2 is shown in a case when the AFC is locked during the problematic period.
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[bookmark: _Ref450901925]Figure 2: Simulated AFC frequency updates when AFC is locked when frequency estimation is unstable. On the x-axis the number of ms are shown and on the yaxis the frequency update in Hz are shown
In case the AFC instead is updated slowly during the period when there are two strong paths then the UE is prepared for the new High positive Doppler frequency when the new path becomes dominant. In Figure 3 the frequency updates of the AFC are shown for this case.
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[bookmark: _Ref450824658]Figure 3: Frequency updates  over time when the AFC is slowly updated when receiving two strong paths and SNR=30 dB. On the x-axis the number of ms are shown and on the yaxis the frequency update in Hz are shown.
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[bookmark: _Ref450824768]Figure 4: CRC errors over time when SNR=30 dB. On the x-axis the number of ms are shown.
In Figure 3 the frequency updates are shown after the AFC updates have been suppressed when having two strong peks. The negative peaks shows when the UE passes the RRH:es, at 0 ms, 3000 ms, 6000 ms etc. In Figure 2 the corresponding CRC errors are shown for this example of AFC updates. 

Observation 1: The block error is for a legacy receiver dominant in the environment when there are two strong paths with opposite Doppler frequency.

Channel Estimation
The simulation results below are based on a default receiver where the AFC is following an average of the estimated frequency during the last subframes. 
When only one path is received the averaging in the channel estimation can be quite long without abny problems.  However when there are two paths which are strong, then the channel starts to fade very fast since the two paths are rotating in opposite directions. Therefore, as we do not have a receiver that uses the two paths with different direction of the Doppler, the averaging used in the receiver needs to be very short as the channel changes very fast and thereby in the frequency domain not remove the paths by filtering.

Simulation results
 Due to lack of time, the evaluations are not ready. Below in Figure 5 some first indicative simulations are shown with results from the legacy receiver and by adapting the AFC behaviour, improvements are achieved. 
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[bookmark: _Ref450911305]Figure 5: For the follow CQI simulations, improvements with the AFC improvements 


Discussions
The simulations above show that results for OLLA,  for 350 km/h (875 m/s). Since the evaluations are not ready no ready conclusions can be made.
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