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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. According to the high speed Work Item Description (WID) [1], the target high speed train (HST) moving speed is at least 350km/h and at most 750km/h. When the train’s moving speed is greater than 350km/h, one candidate solution is the so-called “unidirectional” RRH SFN arrangement, where RRHs with unidirectional antenna are deployed along the railway. In the ideal case, the antenna side-lobe’s impact is assumed to be negligible for the unidirectional deployment. Therefore, in contrast to the “bidirectional” HST SFN, a legacy receiver can be used, and a normal baseline MMSE receiver is sufficient to maintain satisfactory demodulation performance in unidirectional HST SFN [2]. In RAN4#81 Meeting, a WF [3] suggested interested companies to provide results for unidirectional RRH study. In this contribution, we first show our throughput simulation results for legacy UE under unidirectional HST SFN deployment, and then share our view on the unidirectional HST SFN.
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In [2], a directional antenna radiation pattern is provided, which is similarly produced as in Fig.1.

[image: ]

Fig. 1: Assumed antenna radiation pattern for unidirectional RRH SFN scenario

Fig. 2 shows a train running in the unidirectional RRH SFN from RRH2 (blue) to RRH3 (black).
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Fig. 2 Unidirectional RRH SFN

Fig. 3 illustrates the simulation results for throughput performance with MCS=19, and assuming the train speed is 350km/h. The other necessary parameters are summarised in Table 1.

	Parameters
	Value

	Ds
	1000m

	Dmin
	300m

	v
	350km/h

	fd
	875Hz


Table 1. Parameters for Scenario 1
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Fig. 3: Throughput performance of legacy UE under unidirectional HST deployment (MCS=19) 

Observation 1: for higher MCS (e.g. MCS=19 ~ 64QAM & 0.47 code rate), there is about 30% throughput degradation compared with the maximum configured throughput.
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On the other hand, in [4], it shows the throughput performance as in Fig.4 below:
[image: Z:\fga\branches\2016\RAN4_78bis_Apr2016_DL4RX_CCH_IM_HST\results\36_101_tests\HST_alternate.png]
Fig. 4: Throughput performance of legacy UE under unidirectional HST deployment (QPSK, 1/3 code rate) 

Observation 2: for lower MCS (e.g. QPSK & 1/3 code rate), legacy UE can perform well in the high speed unidirectional RRH SFN.

Previously, as a way for performance alignment of bidirectional RRH SFN, we first down selected the MCS level, as well as other parameters, such as Dmin and Ds. Therefore,

Proposal: To down select MCS level, as well as parameters, such as Dmin and Ds, and max Doppler shift (corresponding to the train speed) for test assumptions and performance alignment.

3 Conclusion 

In this contribution, we first show our throughput simulation results for legacy UE under unidirectional HST SFN deployment, and then share our view on the unidirectional HST SFN.

Observation 1: for higher MCS (e.g. MCS=19 ~ 64QAM & 0.47 code rate), there is about 30% throughput degradation compared with the maximum configured throughput.

Observation 2: for lower MCS (e.g. QPSK & 1/3 code rate), legacy UE can perform well in the high speed unidirectional RRH SFN.

Proposal: To down select MCS level, as well as parameters, such as Dmin and Ds, and max Doppler shift (corresponding to the train speed) for test assumptions and performance alignment.
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