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1. Introduction

In RAN4#78 meeting, the way forward and simulation assumptions for high speed demodulation under SFN scenarios were approved. And the relevant test cases and test parameters were agreed. In this contribution, we provide the simulation results for these demodulation tests.
2. Discussion
Regarding the travel path of high speed train in simulation, we consider two possible schemes as below:

Option1: From 500m to 1500m.
Option2: From 1000m to 2000m.

Simulation parameters are based on the reference contributions [1] [2]. The simulation results for ideal AFC receiver and U-shape AFC receiver are given. It is explained that this ideal AFC receiver has known the frequency offset and makes the frequency tracking for every path. 
Figure 1 shows the demodulation performance for high speed SFN scenarios for FDD.
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Figure 1 Throughput performance for FDD
Figure 2 shows the demodulation performance for high speed SFN scenarios for TDD.
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Figure 2 Throughput performance for TDD
From figure 1 and figure 2, it can be observed that:

Observation1: For ideal AFC receiver, the throughput performance of UE travel path of 1000m-2000m is slightly better than 500m-1500m.

Observation2: For U-shape AFC receiver, the throughput performance of 1000m-2000m and 500m-1500m are almost identical.
Option 1 of 500m-1500m experiences the course from deep fading to light fading and then from light fading to deep fading. And Option 2 of 1000m-2000m experiences the course from light fading to deep fading and then from deep fading to light fading. Thus, both these two propagation cases include one complete deep fading procedure and one complete light fading procedure in 4-tap channel model. So the fading conditions of Option 1 and Option 2 are basically identical. 
From multi-path delay, for Option 1, the longest propagation distance is always the one between UE and RRH4. Then, the maximum relative delay is 3.328us ~ 6.66us during travel. Furthermore, the maximum relative delay of Option 2 is 3.328us ~ 6.502us. It implies, during simulation, the relative delay of the longest path exceeds CP length in more time for Option 1. Hence, for ideal AFC receiver, the throughput performance of Option 2 is slightly better than Option 1 without Doppler frequency offset.

From Doppler frequency offset, U-shape AFC receiver covers all paths in Doppler spectrum. In U-shape AFC receiver, after tracking the frequency of the maximum power path, the maximum Doppler frequency offset of all paths is estimated. It can be found the maximum Doppler frequency offset of Option 2 is larger than Option 1. Then, there will be more Doppler impact for Option 1 demodulation performance.
As above, synthesizing the impact of delay and Doppler, for U-shape AFC receiver, the throughput performance of Option 1 and Option 2 are almost identical.

Therefore, for the travel path of high speed train, either 1000m-2000m or 500m-1500m is feasible for SFN scenario demodulation.
Proposal: For UE travel path, either 1000m-2000m or 500m-1500m is feasible for SFN scenario demodulation tests.   

3. Conclusion
In this contribution, we provide the simulation results for high speed demodulation under SFN scenarios. And the related observations and proposals are given as following:
Observation1: For ideal AFC receiver, the throughput performance of UE travel path of 1000m-2000m is slightly better than 500m-1500m.

Observation2: For U-shape AFC receiver, the throughput performance of 1000m-2000m and 500m-1500m are almost identical.
Proposal: For UE travel path, either 1000m-2000m or 500m-1500m is feasible for SFN scenario demodulation tests.  
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