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1 Introduction

The work item (WI) “Performance enhancements for high speed scenario” was approved at RAN plenary meeting #70 [1]. One objective of this WI is to identify downlink demodulation requirements under the identified high speed scenarios. A non-fading “2-path” high speed train (HST) SFN channel model was provided and agreed in high speed scenario study item (SI) phase for the bidirectional SFN with RRH deployment [2]. However, in RAN4#78 Meeting, the agreement on scenario assumptions was made that simulation assumptions agreed in SI are treated as baseline, and other assumptions are not precluded [3]. Moreover, various multi-path (more than two paths) HST SFN channels were proposed in RAN4#78bis Meeting [3]-[5], among which a “4-path” HST SFN channel model was chosen as the baseline multi-path HST SFN channel model in the high speed WI [4]. 

Companies are encouraged to provide simulation results based on the baseline “4-path” HST SFN channel assumptions. In addition, down selection is required with regard to different RRH deployment scenarios and MCS levels. In this contribution, we first provide simulation results to show the throughput performance under the baseline “4-path” channel assumption for different RRH deployments and MCS levels, and then share our view for down selection.

2 [bookmark: OLE_LINK15][bookmark: OLE_LINK16][bookmark: OLE_LINK21][bookmark: OLE_LINK22][bookmark: OLE_LINK23][bookmark: OLE_LINK11][bookmark: OLE_LINK12]Baseline “4-path” HST SFN channel model and RRH scenarios
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Fig. 1 Diagram of “4-path” HST SFN with bidirectional RRHs

[bookmark: _GoBack]Fig.1 shows an example of a “4-path” HST SFN channel model proposed in [4]. Under this assumption, a high speed train can receive four copies of SFN signals from four consecutive RRHs. Given different RRH to RRH distances (Ds) and RRH to railway distances (Dmin), two RRH deployment scenarios are under consideration as in Table 1 and Table 2, where v represents the train speed and fd is the assumed maximum Doppler shift.






	Parameters
	Value

	Ds
	1000m

	Dmin
	300m

	v
	350km/h

	fd
	875Hz


Table 1. Parameters for Scenario 1

	Parameters
	Value

	Ds
	500m

	Dmin
	5m

	v
	350km/h

	fd
	875Hz


Table 2. Parameters for Scenario 2

Obviously, different RRH deployments cause different behaviour of path loss, delay and Doppler shift changes. As an example, Fig.2 compares the path loss of each of the four paths under two scenarios when a train is running from the first (red) RRH to the fourth (green) RRH shown in Fig.1.
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Fig.2 Normalized Received Power Level in Scenario 1 and 2

· Observation 1: The normalized received power difference from different RRHs in Scenario 2 is generally 30dB larger than in Scenario 1, especially when a train is close to one RRH, for example, a train is very close to RRH2. This implies that there is less multi-path impact in Scenario 2 than in Scenario 1.

3 Simulation assumptions and results

Besides the simulation parameters for two scenarios in Table 1 and 2, there are additional necessary simulation parameters that are summarised in Table 3 below.

	Parameter
	Value

	Bandwidth
	10 MHz

	Duplex mode
	FDD

	MCS
	5, 16 or 19

	Antenna configuration
	2×2

	Transmission mode
	TM3 (rank-2)

	Reference receiver
	MMSE



Table 3. Simulation parameters for HST SFN
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Fig. 3. Normalized throughput for scenario 1
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Fig. 4. Normalized throughput for scenario 2

Fig. 3 and Fig. 4 illustrate the normalized throughput simulation results for ideal, modified and legacy UE in Scenario 1 and 2 with MCS 19, 16 and 5, respectively. For ideal UE, it assumes the UE has the full knowledge of the high speed channel state information including path loss, delay and Doppler shifts. While the modified UE keeps tracking the estimation of Doppler shift under the high speed scenarios.

· Observation 2: For high MCS level (e.g. MCS 19), the three types of UE have significantly diverged throughput performance; while, for low MCS level (e.g. MCS 5), divergence becomes smaller and performance of modified and legacy UE are very close to each other, which makes it hard to distinguish the performance difference between modified and legacy UE.

· Observation 3: For medium MCS level (e.g. MCS 16), the divergence of the three types of UE is intermediate; moreover, at high SNRs, modified UE in Scenario 2 has a closer performance to ideal UE compared with Scenario 1.

· Proposal: For the down selection purpose, we propose to select Scenario 2 with medium MCS level (i.e. MCS 16) for further performance test. This combination provides a better trade-off between performance robustness and difference between different types of UEs.

4 Conclusion 

In this contribution, we provided simulation results to show the throughput performance under the baseline “4-path” channel assumption for different RRH deployments and MCS levels, and shared our view for down selection.

· Proposal: For the down selection purpose, we propose to select Scenario 2 with medium MCS level (i.e. MCS 16) for further performance test. This combination provides a better trade-off between performance robustness and difference between different types of UEs.
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