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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 RAN4#82, the simulation assumptions for HST PRACH were agreed in [2].

In this paper, we will provide our simulation results based on [2]. Based on the results, we will also share our views on the test cases. 
2 Discussion 
The simulation assumptions used in this paper are listed in Table 1 and Table 2. They are as same as the agreement in [2]. The performance metric is also same as in [2].
Table 1: Simulation assumptions

	Parameters
	Values

	Channel bandwidth
	10MHz

	PRACH format
	0, 1, 2, 3 (whether to define test for format 3 is FFS)

	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, 1875Hz frequency offset

· ETU70 with 270Hz frequency offset


Table 2: PRACH specific parameters

	Burst format
	Ncs
	Logical sequence index
	v

	0
	15
	30
	30

	1
	100
	168
	20

	2
	118/137
	204/264
	10

	3 (FFS)
	137
	264
	0


One open issue from RAN4#82 is whether to define test for PRACH format 3. 
We compared the link level performance of the two formats. The simulation results for 2RX under AWGN with 1875Hz FO are shown in Figure 1 below. In the simulation both formats use the same Ncs (137) and logical sequence index (264). From the figure, it can be seen that when the same signature is used (v=0), the performance of the two formats are identical. This is fully aligned as expectation, since the sequence length TSEQ is same for the two formats.

Observation 1: The link level performance is same for PRACH format 2 and format 3.
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Figure 1: Performance comparison between PRACH format 2 and 3
Although 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. On the other hand, format 3 uses one more subframe than format 2. 
Observation 2: PRACH format 3 uses one additional subframe than format 2, but the support cell range is same as for format 2 due to restricted Ncs.
Based on above we find that there is no real use case for HST PRACH format 3, so our view is to not define test for it.
Proposal 1: Do not define performance test for HST PRACH format 3.

Our simulation results for PRACH format 0, 1 and 2 are summarized in Table 3. As there is no test for PRACH format 3, we used the maximal Ncs (137) and corresponding logical sequence index (264) for the test of format 2.
Table 3: Ideal simulation results
	Number of TX antennas
	Number of RX antennas
	Propagation conditions and

correlation matrix (Annex B)
	Frequency offset
	SNR [dB]

	
	
	
	
	Burst format 0
	Burst format 1
	Burst format 2

	1
	2
	AWGN
	0
	-16.5
	-16.1
	-18.6

	
	
	ETU 70 Low
	270 Hz
	-9.7
	-9.3
	-11.8

	
	
	AWGN
	625 Hz
	-14.1
	-13.9
	-16.0

	
	
	AWGN
	1875 Hz
	-13.9
	-13.6
	-15.6

	
	4
	AWGN
	0
	-19.0
	-18.5
	-21.0

	
	
	ETU 70 Low
	270 Hz
	-14.0
	-13.9
	-15.9

	
	
	AWGN
	625 Hz
	-16.4
	-16.1
	-18.0

	
	
	AWGN
	1875 Hz
	-15.9
	-15.8
	-17.6

	
	8
	AWGN
	0
	-21.4
	-20.8
	-23.1

	
	
	ETU 70 Low
	270 Hz
	-17.5
	-17.3
	-19.3

	
	
	AWGN
	625 Hz
	-18.3
	-18.0
	-19.9

	
	
	AWGN
	1875 Hz
	-17.9
	-17.7
	-19.4


Proposal 2: Take simulation results in Table 3 into account in the HST PRACH performance requirements.

3 Conclusions 

In this paper, we analyzed the necessity to define performance test for HST PRACH format 3 and came to the conclusion that there is no real use case for format 3, so the test is not needed. We also provided our ideal results for PRACH format 0, 1, and 2 to be considered in the performance requirements. 

Specifically, we have the following observations and proposals.

Observation 1: The link level performance is same for PRACH format 2 and format 3.
Observation 2: PRACH format 3 uses one additional subframe than format 2, but the support cell range is same as for format 2 due to restricted Ncs.
Proposal 1: Do not define performance test for HST PRACH format 3.
Proposal 2: Take simulation results in Table 3 into account in the HST PRACH performance requirements.
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