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1
Introduction
Although some several vehicles move with the speed over than 300km/h in some countries, most of requirements are specified under below 350 km/h in existing specifications. The work item [1] improved the mobility and throughput performance under high speed up to and above 350km/h by enhancing the requirements for UE RRM, UE demodulation and base station demodulation. The work item specifies enhanced RRM requirements, RRC signals for high speed scenarios and enhanced PRACH requirements in 36.133 [2], 36.331 [3], and 36.211 [4], respectively. 
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Figure 1. Non-SFN high speed scenarios
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Figure 2. SFN high speed scenarios
2
Description
Part 1: RRM requirements enhancements:

Up to Release 13 of LTE, the latency requirements under DRX configuration would result in performance degradation under high speed scenario. In order to achieve good mobility performance and less paging outage, the following enhanced requirements are introduced.

1. Enhanced RRM requirements in DRX in connected mode [R4-1610860]:  

The cell identification delay and measurement period are reduced in DRX.
2. Enhanced RRM requirements in idle mode [R4-1610882]: 
The cell detection delay, measurement period and evaluation time are reduced in idle mode.
Part 2: Demodulation enhancements
3. For UE demodulation enhancements
For UE demodulation requirements, significant performance gap is observed under 350km/h and 30km/h in SFN scenario because of the impact of opposite Doppler shifts associated with separate paths on the UE demodulation. This feature enables UE to use an enhanced receiver for SFN scenario (Figure 2) to handle the Doppler shift issue. Note that performance requirement itself will be specified in performance part.
Part 3: PRACH enhancements [R1-1613067]
Under high speed, for PRACH, the high Doppler shift would cause detection ambiguity. The feature introduces a PRACH sequence for high speed scenario.
Note: RRC signals for above new requirements were agreed in [R2-169076]
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