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1 Introduction
In RAN1#86bis meeting, the following agreements were reached [1]: 
· Set 3 in R1-1609349 is selected as the new restricted set of cyclic shifts for PRACH in the new Rel-14 high speed scenario.

· Two sets of PRACH resources are configured for a cell that supports the new Rel-14 high speed scenario:

· One set optimized for new Rel-14 high speed scenario and signaled to Rel-14 UEs.  RAN1 recommends that this set is configured by the following new RRC parameters:

· highSpeedFlag-r14

· zeroCorrelationZoneConfig-r14

· rootSequenceIndex-r14

· The other set signaled to Rel-8 – Rel-13 UEs.

In RAN4 #81meeting, some discussions have been made on HST PRACH detecting performance requirement, and a way forward on HST PRACH requirement was approved [2]. In the way forward, it was agreed that
· Define new requirements for enhanced PRACH solution for Rel-14 high speed scenario at eNodeB side. 
· The test case should be able to verify eNodeB preambles detecting performance based on 5 detecting windows. 
In this contribution, we share our views on HST PRACH test cases.
2 Discussion on PRACH test cases
· Channel Bandwidth
The PRACH only occupies the centre 6RBs for each channel bandwidth that an eNodeB supports. Regarding of the used channel bandwidth, there is no need to define PRACH requirements for all supported channel bandwidths, we propose to use 10MHz channel bandwidth as a baseline for PRACH requirement.
Proposal 1: Use 10MHz channel bandwidth as a baseline for PRACH requirement.
· Antennas configuration
The antennas configurations used for existing PRACH requirements for high speed mode are 1x2, 1x4 and 1x8, they can be reused for Rel-14 PRACH requirement.
Proposal 2: Reuse the antennas configurations for existing PRACH requirements for high speed mode.
· Preamble format
Four preamble formats (format 0-3) were specified for the existing PRACH requirements for high speed mode, we suggest reuse them.

Proposal 3: Define the performance requirement for preamble format 0-3.
· Propagation conditions and frequency offsets
The propagation conditions and frequency offsets used in Rel-8 PRACH for high speed mode are listed in Table 1.
Table 1: The propagation conditions and frequency offsets used in Rel-8 PRACH for high speed mode
	Propagation conditions and

correlation matrix
	Frequency offset

	
	

	AWGN
	0

	ETU 70 Low
	270 Hz

	AWGN
	625 Hz

	AWGN
	1340 Hz


It can be seen from Table 1, AWGN is a typical propagation condition for PRACH detection requirements for high speed mode in Rel-8. Three kinds of frequency offsets are used for AWGN. The first one is taking no account of frequency offset. The second kind frequency offset 625Hz (0.5*1/0.8ms) is taking the receiver difficult condition that several correlation peaks are observed into consideration. 1340Hz frequency offset corresponds to 350km/h and 2.69GHz. For ETU 70 Low, taking into account UE frequency error (0.1ppm @ 2.69GHz), a frequency offset of 270Hz is used. We suggest reuse these propagation conditions and frequency offsets.
It is known that for Rel-14 HST scenario, the maximum speed is 350km/h, the maximum carrier frequency is 2.7GHz and the corresponding maximum Doppler frequency offset at eNodeB side is as high as 1750Hz (2*875Hz). We think another new kind frequency offset which equals to 1750Hz for AWGN should be considered. 
Based on above analysis, we propose to use the following propagation conditions and frequency offsets given in Table 2 for PRACH requirement in Rel-14 HST.
Table 2: Proposed propagation conditions and frequency offsets used in Rel-14 PRACH for HST
	Propagation conditions and

correlation matrix
	Frequency offset

	
	

	AWGN
	0

	ETU 70 Low
	270 Hz

	AWGN
	625 Hz

	AWGN
	1340

	AWGN
	[1750 ]Hz


Proposal 4: Taking the proposed propagation conditions and frequency offsets in table 2 into consideration for HST PRACH requirement.
· Timing offset
For Rel-8 PRACH, the thought of the timing offset scheme is that using an offset of 50% of the Ncs and then increasing the offset in a number of steps. The tested range is equal to 1us and the granularity is equal to 0.1us. The timing offset scheme is depicted in figure 1.
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Figure 1 Timing offset scheme
The lowest possible sampling that a Rel-14 HST PRACH receiver can implement is the same with that of a Rel-8 PRACH receiver. It equals to 1.04MHz (839 samples * 1250Hz/subcarrier), the responding sampling interval is nearly 0.95us. We suggest reuse the timing offset scheme for Rel-14 PRACH.
Proposal 5: Reuse the timing offset scheme in Rel-8 PRACH.
· Performance metric
Both false alarm probability and missed detection error should be considered. And the target error rates for Rel-8 PRACH can be reused. The target total false alarm rate is 0.1% and the target missed detection rate is 0.1%.
Proposal 6: Specify false alarm probability and missed detection error and reuse the target error rates for Rel-8 PRACH.
3 Conclusions
In this contribution, we share our views on HST PRACH test cases and make the following proposals:
Proposal 1: Use 10MHz channel bandwidth as a baseline for PRACH requirement.
Proposal 2: Reuse the antennas configurations for existing PRACH requirements for high speed mode.
Proposal 3: Define the performance requirement for preamble format 0-3.
Proposal 4: Taking the proposed propagation conditions and frequency offsets in table 2 into consideration for HST PRACH requirement.
Proposal 5: Reuse the timing offset scheme in Rel-8 PRACH.
Proposal 6: Specify false alarm probability and missed detection error and reuse the target error rates for Rel-8 PRACH.
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