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1   Background
During HST PRACH discussion in RAN1#86bis meeting, a new restricted set for Rel-14 high speed was agreed [1].  Based on the discussion in [2], new requirements for restricted set type B are needed for BS. And RAN4 have reached on a consensus on defining new requirements for new restricted set type B [3] as following,
· 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 discuss on the test case and simulation assumptions for PRACH test.
2   Discussion 

2.1   Test case 
Base on RAN1 conclusion, the preamble set based on the new restricted set (i.e. Restricted set type B) and Ncs value for Restricted set type B are different from the restricted set defined in Rel-8 (i.e. Restricted set type A) which are shown in table 1. So new test cases are needed to verify the eNodeB whether supports Restricted set type B or not. Similar to the existing test case defined for Restricted set type A, test case 1 and case 2 defined in table 2 and table 3 can be used to verify BS detecting  performance in  AWGN channel and multi-path fading channel.  In case 2, frequency offset of 270Hz corresponding to UE frequency error (0.1ppm @ 2.69GHz) is taken into account.
Table 1: 
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	Unrestricted set
	Restricted set type A
	Restricted set type B

	0
	0
	15
	15

	1
	13
	18
	18

	2
	15
	22
	22

	3
	18
	26
	26

	4
	22
	32
	32

	5
	26
	38
	38

	6
	32
	46
	46

	7
	38
	55
	55

	8
	46
	68
	68

	9
	59
	82
	82

	10
	76
	100
	100

	11
	93
	128
	118

	12
	119
	158
	137

	13
	167
	202
	-

	14
	279
	237
	-

	15
	419
	-
	-


Table 2 AWGN, frequency offset = 0Hz (Case 1)
	Duplex Mode
	Preamble format
	Ncs
	Logical root sequence index
	Cv

	FDD/TDD
	0
	18
	30
	30

	
	1
	100
	168
	20

	
	2
	118
	204
	10

	
	3
	137
	264
	0


 
Table 3 ETU70Hz, frequency offset = 270Hz (Case 2)
	Duplex Mode
	Preamble format
	Ncs
	Logical root sequence index
	Cv

	FDD/TDD
	0
	18
	30
	30

	
	1
	100
	168
	20

	
	2
	118
	204
	10

	
	3
	137
	264
	0


In case of frequency offset equal to 1250*1.5=1875, the BS detector will experience great challenge for that two comparable correlation peaks will appear as depicted in Figure 1.
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Figure 1 the correlation peaks distribution while
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Figure 2 the correlation peaks distribution while
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Figure 3 the correlation peaks distribution while
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The X positions 1,410,819, 431, and 22 are corresponding to 0, 
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. There are two comparable peaks in the
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 regions. One test case as described in table 4 is proposed to verify the eNodeB detecting performance with frequency shift 1875Hz.

Table 4 AWGN, frequency offset = 1875(1250*1.5) Hz (Case 3)
	Duplex Mode
	Preamble format
	Ncs
	Logical root sequence index
	Cv

	FDD/TDD
	0
	18
	30
	30

	
	1
	100
	168
	20

	
	2
	118
	204
	10

	
	3
	137
	264
	0


The UE moving with speed 350km/h will tune the oscillator to the frequency  
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 which is equal to carrier frequency 
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 while receiving downlink signal and then UE transmit the random access preamble at the frequency
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. As a result, the received preamble signal by BS will experience about 
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Hz) considering that the uplink and downlink carrier frequency are different in FDD mode. As depicted in figure1~2, there is little difference of peaks distribution between Doppler shift 1875Hz and 1700Hz, no test case is needed for the Doppler shift 1700Hz.

For the Doppler shift 2500Hz, the correlation peak locates at the position of 
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 regions as shown in figure 3. If less than five detection windows was used, the preamble shall be missed detected. So new test case should be defined at Doppler shift 2500Hz to verify eNodeB detector. In table 5, we give the detailed parameters for the test cases at Doppler shift 2500Hz (i.e. case 4).
Table 5 AWGN, frequency offset = 2500Hz (Case 4)
	Duplex Mode
	Preamble format
	Ncs
	Logical root sequence index
	Cv

	FDD/TDD
	0
	18
	30
	30

	
	1
	100
	168
	20

	
	2
	118
	204
	10

	
	3
	137
	264
	0


Proposal 1: Define Case 1~4 for Restricted set type B.
2.2   Number of RX antennas
Proposal 2: Introduce the PRACH requirements of Restricted set type B with 2Rx, 4Rx and 8Rx. 

2.3   Timing offsets
If the receiver does not sample the impulse response with sufficient resolution or the detection window is not long enough, different time offsets could produce different results. As the above two factors are related to the implementation which is taken into account in the implementation margin, it is not necessary to test different timing offsets for ideal simulations. 
For alignment purposes, time offset 0 is used.
The timing offsets used for the conformance test follow the timing offset scheme for Rel-8 high speed mode in Figure 8.4.1.4.2-2 in 36.141.
Proposal 3: Adopt time offset 0 while performing ideal simulations. 
2.4   Timing estimation error
For AWGN a timing estimation error occur if the estimation error of the timing of strongest path is larger than 1.04 us.

For ETU70, considering the influence of multiple taps, an estimation error occurs if the estimation error of the timing of the strongest path is larger than 2.08us.
Proposal 4: Adopt existing timing estimation error, i.e.

· For AWGN, the timing estimation error is 1.04us

· For ETU70, the timing estimation error is 2.08us

2.5   Channel bandwidth
As PRACH only occupies 6 RBs, so the channel bandwidth should not have a large impact on PRACH detecting performance. So 10MHz is proposed to be used for defining requirement.
Proposal 5: 10MHz is used for defining requirements.
2.6   False alarm rate and error rate 
The false alarm probability is the conditional total probability of erroneous detection of the preamble (i.e. erroneous detection from any detector) when input is only noise.

The probability of detection is the conditional probability of correct detection of the preamble when the signal is present. There are several error cases – detecting different preamble than the one that was sent, not detecting a preamble at all or correct preamble detection but with the wrong timing estimation. We propose the exiting false alarm rate and error rate.
Proposal 6: Reuse the false alarm rate and error rate, i.e.

· The target false alarm rate is 0.1%.

· The target detection error rate is 1%.
3   Conclusion 

In this paper, we discuss the test case and simulation assumptions for restricted set type B, the conclusions are

Proposal 1: Define Case 1~4 for Restricted set type B.
Proposal 2: Introduce the PRACH requirements of Restricted set type B with 2Rx, 4Rx and 8Rx. 

Proposal 3: Adopt time offset 0 while performing ideal simulations. 
Proposal 4: Adopt existing timing estimation error, i.e.

· For AWGN, the timing estimation error is 1.04us

· For ETU70, the timing estimation error is 2.08us

Proposal 5: 10MHz is used for defining requirements.
Proposal 6: Reuse the false alarm rate and error rate, i.e.

· The target false alarm rate is 0.1%.

· The target detection error rate is 1%.
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