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Introduction
In TR 36.878 simulations for the HST scenarios are given. This shall now be specified in 36.101 and the simulation assumptions shall be agreed now. According the workplan in [1] the following should be discussed this meeting
· Discuss an initial simulation evaluation assumption for the downlink demodulation performance enhancement.
· Continue to discuss the reference receiver for the downlink demodulation performance enhancement.

Issues to decide on 
Reference receiver for the advanced bidirectional receiver
An enhanced receiver has been proposed  for the bidirectional deployment and it is included in the TR [2] based on the contribution [3] which focus on the HST model with two paths with different doppler frequencies. This receiver enhances the frequency tracking and channel estimation based on the HST channel model. Last meeting Qualcomm [4] proposed an alternative enhanced legacy receiver which mainly focuses on handling higher Doppler spread.
The scope of the HST work with bidirectional deployment is aiming for speed up to 350 km/h (or 875 Hz). Then there are tradeoffs between performance and robustness of the receiver due to other similar channel conditions such as three paths. 
The reference receiver, to be selected, shall be based on a tradeoff between the performance in the selected propagation conditions and robustness and performance in other propagation conditions. 
It is from a system point of view important that the performance in the selected scenarios is good since there will in many cases be many connected UEs to the NW therefore the capacity will be limited. But for the same reason it is important that the behaviour is good also in other similar propagation conditions.
Then it needs to be evaluated, depending on the expected environment and scenarios, whether an IRC receiver shall be considered. 
Proposal 1: The robustness of the enhanced receiver needs to be evaluated before the reference receiver for demodulation requirements is decided. 

Channel model 
The channel model for the bidirectional deployment scenario should be 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, the number of cells in the simulation environment can be discussed whether it shall be kept to 2 as used in the bidirectional propagation model in the TS or 3 cells. 3 cells are used in the evaluation of the unidirectional scenario and it is closer to reality than the 2 cell model. This should not affect the performance dramatically but can be seen as more realistic.
Proposal 2: A model with 3 cells should be considered instead of the 2 cell model used in the SI to emulate a more realistic scenario. 
A 3 cell model would look like 
Doppler Shift:
RRHs are deployed along the railway in sequential order. Path 1 denotes the path from even RRH and path 2 denotes the path from odd RRH. Doppler shifts of two paths are given by:







Where 




in which  is the maximum Doppler frequency. The cosine of angle  is given by:





where  is the distance between two neighbour RRH;  is RRH Railway track distance in meters;  is the velocity of the train in m/s;  is time in seconds.
	Relative power
Signal power received by the UE for each path is given by,




■	Tap delay
Time delay of three taps are given by
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Figure 1: The Doppler frequencies from the three cells in a 3 cell model is shown
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Figure 2: The relative path power of the three cells
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Figure 3:  The Tap delays from the taps of the 3 cells



Study of the robustness
Regarding robustness of the enhanced receiver it would be good to consider tests with 
1) some path with e.g. Doppler frequency 0 together with the other paths with positive and negative Doppler shifts. The closest cell in the model above can e.g. have Doppler frequency 0 Hz in order to emulate a radio head far from the track in e.g. a curve.
2) Another option is to let all paths have Rician fading instead of just a Doppler shift. 

Proposal 3: For the robustness evaluation cells with Doppler shif t 0 Hz is proposed to be added to the channel models. Also evaluation of fading performance could be done.

Discussions
Above are some ideas of evaluations of reference receiver and channel model for demodulation requirements. Except for the demodulation requirements also CSI has to be considered

Conclusions

Proposal 1: The robustness of the enhanced receiver needs to be evaluated before the reference receiver for demodulation requirements is decided. 
[bookmark: _GoBack]Proposal 2: A model with 3 cells should be considered instead of the 2 cell model used in the SI to emulate a more realistic scenario. 
Proposal 3: For the robustness evaluation cells with Doppler shif t 0 Hz is proposed to be added to the channel models. Also evaluation of fading performance could be done.
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