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1	Introduction
During last NR HST discussion in RAN4#92 meeting, the requirements for PRACH under high speed scenario are further discussed. The general issue and simulation assumption with PRACH is approved  as follows:
	- PRACH
· Channel model
· Option 2: AWGN and TDLC fading channel
· Option 3: AWGN
· PRACH format
· For 350km/h velocity, use PRACH format 0
· For 500km/h, further evaluate PRACH format from 0, A2, A3, B4 and C2
· Restricted set for PRACH format 0
· Option 1: type A
· Option 2: type B
· Option 3: both  type A and type B
· Antenna configuration
· 1x2, 1x4 and 1x8
· Test metric
· False alarm probability: 0.1%
· Missed detection: 99%
· Frequency offset under AWGN for PRACH format 0
· Frequency offsets for restricted set Type A
- Option 1: 1340Hz with AWGN
- Option 2: 0Hz and 1340Hz with AWGN
· Frequency offsets for restricted set Type B
- Option 1: 1944Hz
- Option 2: 1875Hz
- Option 3: 2334Hz
· Frequency offset under fading for PRACH format 0
· TDLC300-100 with FO 400Hz
· Frequency offset for PRACH formats with short sequence targeting 500km/h velocity
· To align with PUSCH maximum Doppler shift
· 15KHz
- Option 1: 1944Hz
- Option 2: 1500Hz
- Option 3: 1400Hz
- Option 4: 1250Hz
- Other options are not precluded
· 30KHz
- Option 1: 3340Hz
- Option 2: 2600Hz
- Option 3: 3000Hz
- Option 4: 2300Hz
- Other options are not precluded



In this contribution, the initial simulation results for PRACH 0 are provided to check the feasibility of HST for PRACH with restricted set.
2	Simulation Results
In this section, the initial simulation results are provided. For AWGN requirements with 0Hz ,1340Hz for restrict set A, and 1944Hz, 1875Hz, 2334Hz for restrict set B, respectively.
2.1	Test preamble configuration
As for test preamble configuration, we reuse the parameters specified in LTE for restricted set type A and B as follows:
Table 1: test preambles for high speed Mode restricted set type A
	Burst format
	Ncs
	Logical sequence index
	v

	0
	15
	384
	0



Table 2: test preambles for high speed Mode restricted set type B
	Burst format
	Ncs
	Logical sequence index
	v

	0
	15
	30
	30



As mentioned in one company contribution, the test preamble configurations are not representative or performance for all preambles. The performance can be differentiation with test preamble id and logical root sequence, especially for high frequency offset large then 2000Hz for restricted set A. Normally, restricted set type A can allow the maximum Doppler value is 1.25KHz. For larger then 1250KHz, the correlation peak will out of the (0, ±du) detection window, which results in the detection ambiguity with cyclic shift. 
As for restricted set type B, it can allow five detection window with (0,±du, ±2 du). In the following, the in
In case of frequency offset equal to 1944Hz, two comparable correlation peaks will appear as indicated in Figure 1 and Figure 2, with different detection preamble v.	
[image: ]
Figure 1: correlation peaks distribution while u=8, du=409,v=0, Ncs=15, Doppler shift =1944Hz


[image: ]
Figure 2: correlation peaks distribution while u=8, du=409,v=30, Ncs=15, Doppler shift =1944Hz

Based on RAN1 spec, the cyclic shift Cv is given by


As indicated by figure 1 and figure 2, five window detection can be found for the larger correlation peak with (0, ±du,±2du ) regions
For figure 1, v=0, du=409, d_start =57,n_RA_group =7,n_RA_shift =1. Two comparable correlation peaks in the position 22 and 431, are corresponding to -2du and –du.
For figure 2, v=30, du=21, d_start= 99, n_RA_group= 8,n_RA_shift =1. Two comparable correlation peaks in the position 22 and 43, are corresponding to du and 2du.
Furthermore, the initial results with comparing two different configurations are provided.
[image: ]
Figure 3: Miss detection probability for v=0 and v=30 with restricted set B under 1944Hz (Nsc=15, logical index =384)
From the initial results, the performance gap about 0.5dB compared with test preamble ID (v=0 and v=30).  In our view, it is reasonable considering the correlation with different root sequence 
	
2.2	Simulation results
In this subsection, the initial results for PRACH format 0 with restricted set type A and type B are provided for initial alignment.

Table 3: Ideal result for High Speed Mode restricted set type A for Format 0
	Number of Tx antennas
	Number of Rx antennas
	Propagation conditions  and correlation 
	Frequency  offset
	SNR [dB]

	1
	2
	AWGN
	0Hz
	-16.14

	
	
	AWGN
	1340Hz
	-16.09

	
	
	TDLC300-100 Low
	400Hz
	-7.32

	
	4
	AWGN
	0Hz
	-18.62

	
	
	AWGN
	1340Hz
	-18.54

	
	
	TDLC300-100 Low
	400Hz
	-12.60

	
	8
	AWGN
	0Hz
	-21.06

	
	
	AWGN
	1340Hz
	-20.99

	
	
	TDLC300-100 Low
	400Hz
	-16.87



Table4: Ideal result for High Speed Mode restricted set type B
	Number of Tx antennas
	Number of Rx antennas
	Propagation conditions  and correlation 
	Frequency  offset
	SNR [dB]

	1
	2
	AWGN
	1944Hz
	-13.78

	
	
	AWGN
	1875Hz
	-13.68

	
	
	AWGN
	2334Hz
	-15.80

	
	
	TDLC300-100 Low
	400Hz
	-6.97

	
	4
	AWGN
	1944Hz
	-16.19

	
	
	AWGN
	1875Hz
	-16.10

	
	
	AWGN
	2344Hz
	-18.28

	
	
	TDLC300-100 Low
	400Hz
	-12.34

	
	8
	AWGN
	1944Hz
	-18.46

	
	
	AWGN
	1875Hz
	-18.38

	
	
	AWGN
	2334Hz
	[bookmark: _GoBack]-20.63

	
	
	TDLC300-100 Low
	400Hz
	-16.58



3	Conclusion
In this contribution, the initial ideal simulation results are provided to check the feasibility of high Doppler for PRACH.
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