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1 Introduction 
At RAN plenary meeting #66, the new study item “Study on performance enhancements for high speed scenario in LTE” was approved [1]. One of the objectives of the study item is to evaluate the channel model for high speed train scenario.
In [2], the possible new channel models for SFN scenario (RRH sharing the same cell id) including Doppler shift, relative power and tap delay are developed for evaluating LTE performance under high speed train scenario.
In this contribution, the relative power based on 2-tap SFN channel for high speed train scenario in tunnel environments is investigated. The measurement results are provided for evaluating the relative power of 2-tap SFN channel.
2 RSRP Measurement Parameters for High Speed Train Scenario 2
The deployment for RSRP measurement of high speed train in tunnel is shown in Fig. 1. Two RRHs are deployed at the two ends of tunnel respectively. The tunnel length is about 4 Km and the distance between RRHs is 4.7 Km. RSRP is measured by on-board CPE with radome antenna on the top of roof. Important parameters are listed in Table 1.
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Fig. 1. The deployment for RSRP measurement in tunnel environments
Table 1. Parameters for RSRP measurement 

	Parameter
	Value

	Frequency band
	2600 MHz

	Bandwidth
	15 MHz

	OFDM FFT size
	1024

	RRH distance (Ds)
	4.7 Km

	RRH Railway track distance (Dmin)
	5 m


3 RSRP Measurement Results for High Speed Train Scenario 2
In this section, the RSRP measurement results are presented and compared with the relative power of SFN channel model given in [2] as shown in following: 
The signal power received by the UE for each path is given as,
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 are normalized to the received power from the nearest RRH provided the distance between RRH and UE is 
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Considering the velocity of the train, v, is 200 km/hr with the distance between RRHs, Ds, is 4.7 Km and the nearest distance between RRH and UE, Dmin, 5m, as Table 1, the evaluated relative power of SFN channel model is shown in Fig. 2.
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Fig. 2 Relative power for SFN channel model
Fig. 3. further shows the measurement results of received signal power and the evaluated relative power of SFN channel for high speed train scenario in tunnel environments. The red line denotes the relative power evaluated from SFN channel model. The blue line denotes the relative power of measurement results. 
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Fig. 3. Comparison of received power of measurement results and 2-tap SFN channel model for high speed train scenario in tunnel environments
Observation 1: From the RSRP measurement results, the measured 1-tap receiving power for high speed train in tunnel environments is similar to the evaluation results of each tap of 2-tap SFN channel model.
Proposal 1: The relative power of 2-tap SFN channel model is suitable for high speed train scenario in tunnel environments.
4 Conclusions 
In this contribution, we provide the received signal power results for the high speed train scenario 2 and have the following observation and proposal.
Observation 1: From the RSRP measurement results, the measured 1-tap receiving power for high speed train in tunnel environments is similar to the evaluation results of each tap of 2-tap SFN channel model.
Proposal 1: The relative power of 2-tap SFN channel model is suitable for high speed train scenario in tunnel environments.
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