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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 specify higher-layer assistance signaling for UEs complying with the enhanced downlink demodulation performance requirements under the high speed scenarios.

In RAN4#78bis Meeting, a network-assisted signaling was suggested [2], which can be used to provide assistance and indicate a high speed train (HST) that is under high speed scenarios. In RAN4#80 Meeting, it was agreed that a cell-specific high speed indicator would be introduced in Rel.14 and an LS was sent to RAN2 [3].

Because of the different properties between the HST SFN channel model and conventional fading channels model [4]–[9], such as EVA and ETU channels, it would be beneficial for the UE to know if it is under the HST SFN environment or not. For example, the UE can perform corresponding HST specific channel estimation method when it knows it is under high speed scenarios.

In this contribution, we further discuss the use and benefit of the network-assisted signaling to indicate that a train is under high speed scenarios, and to help UE achieve satisfactory demodulation performance. Moreover, our companion contribution [10] provides more details on network-assisted signaling for HST from RRM requirements perspective. The potential HST RRM signaling can be re-used for demodulation improvement purpose.
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As shown in our companion contribution [10], a preferable network-assisted HST signaling option is to re-use the existing RRC signaling with additional HST interpretation. Depending on whether a “HST” signaling is received, the UE may decide to start or stop the blind detection for its mobility status, such as its instantaneous Doppler shift. The blind detection procedure is fully UE implementation issue.

Moreover, it has been shown that the throughput of a UE using legacy channel estimation approach (“legacy UE”) may degrade by about 30% when it is running at a speed as high as 350km/h in SFN deployment [6]. Therefore, a number of modified/enhanced channel estimation approaches have been developed in this WI tailored for high speed SFN scenarios. For example, in [12], it shows that modified channel estimation approach (“modified UE”) can considerably improve demodulation performance in HST SFN scenarios. Therefore, if a network-assistant “HST” signaling is provided, the UE can accordingly switch between “legacy” and “modified” channel estimation approaches, and know when to start/stop blind detection for its mobility status. In addition, there are two types of HST SFN deployment under consideration, i.e. bi-directional and uni-directional SFN, which have quite different channel propagation properties, such as power attenuation profile, due to the main and side lobes of the eNB antenna patterns. And the UE blind detection behaviour difference is not identified yet in HST WI.

Proposal 1: To identify bi-directional receiver’s behaviour from high speed scenario UEs (i.e. non-SFN HST UE or uni-directional HST UE).

Proposal 2: If bi-directional receiver’s behaviour is specific, then we propose to study the feasibility of the bi-directional HST scenario. 
 
3 Conclusion 

In this contribution, we continue the discussion on the network-assisted signaling to indicate that a train is within the HST SFN area, and to help UE achieve satisfactory demodulation performance.

Proposal 1: To identify bi-directional receiver’s behaviour from high speed scenario UEs (i.e. non-SFN HST UE or uni-directional HST UE).

Proposal 2: If bi-directional receiver’s behaviour is specific, then we propose to study the feasibility of the bi-directional HST scenario. 
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