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1 Introduction 
One of the objectives for WID on performance enhancement for high speed scenario is to enhance the downlink performance under the SFN scenario and specify the corresponding requirements.
In this contribution, the power delay profile (PDP) of unidirectional and bidirectional RRH arrangement for the high speed train scenario is investigated. 
2 PDP of SFN RRH Deployment for HST scenario
In this section, the channel power delay profile of Unidirectional and Bidirectional RRH arrangement for SFN will be investigated.

Unidirectional RRH Arrangement for SFN
Figure 1 shows the unidirectional RRH deployment scenario. In the unidirectional RRH deployment scenario, the UE basically receive signals from one direction. However, when UE close to the next RRH, it will also receive another path from the opposite direction due to antenna back lobe which results in Doppler spread as bidirectional case. Different from the 2-tap channel of bidirectional RRH deployment, the unidirectional RRH deployment further result in equal power but long delay. Such delay spread may result in low MCS selection and degrades UE throughput. 
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Fig. 1 Scenario of unidirectional RRH arrangement for HST
A measurement result of PDP of unidirectional RRH arrangement for HST scenario is provided as following. Fig. 2 shows the deployment for PDP measurement of unidirectional RRH arrangement for high speed train scenario. Two RRHs are deployed with distance of 1600 meters. The measured PDP for unidirectional RRH arrangement when UE is near Station 2 is show in Fig 3. It can be observed that there are two 2 path with equal power but long delay spread. Such large delay spread may may degrades downlink performance. 
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Fig. 2 Deployment and layout of Taipei SongShan tunnel
Table 1. Parameters for PDP measurement 

	Parameter
	Value

	Carrier frequency
	2.565 GHz

	Bandwidth
	15 MHz

	OFDM FFT size
	1024

	RRH distance
	1600m
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Fig. 3 Measured PDP for unidirectional RRH arrangement
Bidirectional RRH Arrangement for SFN
Figure 4 shows the bidirectional RRH deployment scenario. The 2-tap SFN channel for bidirectional RRH arrangement based on the SFN channel model given in the TR 36.878 is plot in the Figure 5. Compared to the unidirectional RRH arrangement, the UE in bidirectional RRH arrangement will not experience an equal power with long delay spread channel when UE close to one RRH since the received signal is dominated by the closest RRH.
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Fig. 4 Scenario of bidirectional RRH arrangement for HST
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Fig. 5 2-tap SFN channel of bidirectional RRH arrangement
Observation 1: The UE under unidirectional RRH arrangement will experience equal power and large delay spread when UE close to its next RRH which may result in UE downlink throughput degradation.
3 Conclusions 
In this contribution, we investigate the PDP of unidirectional and bidirectional RRH arrangement for the high speed train scenario and have the following observation.
Observation 1: The UE under unidirectional RRH arrangement will experience equal power and large delay spread when UE c close to its next RRH which may result in UE downlink throughput degradation.
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