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1 Introduction
In RAN4#81, the performance requirements for HST PRACH was discussed, and it was agreed in [1] 

· 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 paper, we will discuss several aspects in the HST PRACH performance simulation, and provide our suggested simulation assumptions. 
2 Discussion 
Similar as high speed mode in Rel-8 PRACH design, the Rel-14 HST PRACH solution introduced a new restricted set for PRACH preambles that are available for use. Therefore, the setup for the performance test should be based on that for Rel-8 high speed mode as captured in Table 8.4.2.1-2 of 36.104. In our view, the following aspects can be re-used:

· Performance metric: ≤0.1% false alarm probability, ≥99% detection probability 

· Number of TX: 1

· Number of RX: 2, 4, 8

· Antenna correlation: Low

· Timing offset: Same as in Section 8.4.1.4.2 of 36.141

· Number of preambles: 64
The propagation conditions to be tested may need some discussions. In Rel-8 high speed mode test, AWGN with 0, 625 and 1340Hz frequency offset together with ETU70 with 270Hz frequency offset are used. In order to test performance with 5-window detection, it is reasonable to have a larger frequency offset. In the current Rel-14 WI, the maximum train speed considered is 350km/h and highest frequency is 2.7GHz, which gives frequency offset 1750Hz. In our view, we can replace 1340Hz test with 1750Hz, as the latter cannot be correctly detected without 5-window detection. We prefer to keep the test with 625Hz, as it is in the window of [0, 1250]Hz and can be used to test the performance of 5-window detection with smaller frequency offset. For the test with fading channel, we don’t see the need to introduce larger frequency offset, as such scenario can only occur when the train is moving very fast in urban areas, which we think is corner case. Therefore, we propose to use the below propagation conditions for the Rel-14 test.

· Propagation conditions: AWGN with 0, 625, 1750Hz frequency offset, ETU70 with 270Hz frequency offset

Regarding the PRACH bust formats, our view is that only format 0, 1 and 2 need to be tested. The reason is that the use case of format 3 can be fully covered by format 2 – the two formats have the same coverage level, and while format 3 is supposed to support larger cell range with longer CP and GT, the cell range that can be supported in Rel-14 HST PRACH solution is limited by the restricted Ncs. The maximum value for Ncs is 137, and it translates into 18km cell range considering the delay spread and preamble guard. This cell range can be well supported with format 2.

· PRACH burst format: 0, 1 and 2
Regarding the detailed preambles to be tested, those used in Rel-8 high speed mode test (Table A.6-2 of 36.104) can also be used as baseline. For Rel-14 HST PRACH, the minimum and maximum value of Ncs together with another value in between should be tested, with maximum Ncs 137 used for burst format 2 to test the performance at largest cell range. For v, we see no need to change.

Regarding the logical sequence index, we think some information in missing from RAN1. In Rel-8 high speed mode test, logical sequence index 384 is used, as it can support the maximum Ncs 237 as captured in Table 5.7.2-4 in 36.211, however, the association between logical sequence indices and allowed Ncs is not provided for Rel-14 HST PRACH solution, where 5 detection windows should be considered.

· Logical sequence index: to be further confirmed with RAN1

3 Simulation assumption
Based on the above discussion, we propose simulation assumption and preamble configuration in Table 1 and Table 2 to be used for the Rel-14 HST PRACH performance test.
Table 1: Simulation assumption for Rel-4 HST PRACH performance test
	Parameters
	Values

	PRACH format
	0, 1, 2

	Number of TX antennas
	1

	Number of RX antennas
	2, 4, 8

	Antenna correlation
	Low

	Timing offset
	Same as the existing LTE requirement in TS36.141. 

	Number of preambles
	64

	Propagation conditions
	· AWGN with 0, 625, 1750Hz frequency offset

· ETU70 with 270Hz frequency offset


Table 2: Test preamble for HST PRACH
	Burst format
	Ncs
	Logical sequence index
	v

	0
	15
	TBD
	0

	1
	100
	TBD
	0

	2
	137
	TBD
	0


4 Conclusions 

In this paper, we provided our suggested simulation assumption for the Rel-14 HST PRACH performance test.
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