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1. [bookmark: _Ref20754618]Introduction
To meet the target of setting the requirements on NR PRACH HST with a velocity of 350km/h by March 2020, it is better to further narrow the list of maximum Doppler shifts to be tested. In the RAN4#92bis meeting, the following was agreed, according to the Way Forward on the NR HST PRACH demodulation requirements [1], 
· PRACH format:
· For 350km/h velocity, use PRACH format 0
· Restricted set for PRACH format 0
· Both Type A and Type B
· Test applicability is FFS
· Frequency offset under AWGN for PRACH format 0 for 350km/h
· restricted set Type A
· High-mobility scenario: 1340Hz
· FFS: low-mobility scenario with 0Hz
· Restricted set Type B
· High-mobility scenario: 
· Option 1: 2334Hz
· Option 2: 1875Hz
· FFS: low-mobility scenario with 0Hz
In this contribution, we discuss mainly the maximum Doppler of HST PRACH with 350km/h velocity, with some other opening issues.
2. Discussion
Maximum Doppler shift
We show the simulation results associated with the following setup
· Carrier frequency for velocity at 350km/h
· For restricted set A: 2.1GHz 
· For restricted set B: 3.6GHz 
· Sub-carrier spacing: 1.25kHz for format 0
· Ncs value: 15 for both restricted set Type A and Type B
· Logical root sequence index 
· Restricted set Type A: 384
· Restricted set Type B: 30
· Preamble index
· Restricted set Type A: 36
· Restricted set Type B: 30
· Number of transmitter antennas: 1 Tx
· Number of receiver antennas: 2 Rx, 4 Rx, 8 Rx
· Test metric
· False alarm probability: 0.1%
· Missed detection probability: 1%
If we convert 350km/h speed to Doppler, we will get 2334Hz in 3.6GHz carrier frequency. It thus makes sense to use 2334Hz. In addition, it is worth mentioning that, the frequency offset at 350km/h were agreed to be 1340Hz and 2334Hz in PUSCH for 15kHz and 30kHz SCS, correspondingly. It is natural to let PRACH frequency offsets align with PUSCH. For further analysis, we present the simulation results of frequency offset being (0Hz, 1340Hz) and (0, 2334Hz) for restricted set A and restricted set B, respectively.

Table 1 simulation results of PRACH format 0 restricted sets with 350km/h velocity
	Restricted set
	Frequency offset (Hz)
	SNR (dB)

	Type A
	0
	-16.9

	
	1340
	-15,8

	Type B
	0
	-16.8

	
	2334
	-15,7



As is shown in table 1, both restricted sets can provide a good performance with the proposed frequency offsets (1340Hz and 2334Hz).
 
Observation 1. The PUSCH maximum Doppler shifts are 1340Hz and 2334Hz, converted directly from 350km/h. With 1340Hz and 2334Hz, restricted set A and restricted set B have fair and good performances, respectively.
Proposal 1: Use 1340Hz and 2334Hz as maximum Doppler shift for PRACH in 2.1GHz and 3.6GHz for 350km/h to align with PUSCH.

Test applicability
To understand how the performance at low-mobility scenario (0Hz frequency offset) will change by using restricted sets, we cite the simulation results collected in last meeting [3].
Table 2 requirements and simulation results for PRACH format 0 in AWGN with 0Hz frequency offset
	38.104 req
	38.141 req
	Samsung
	ZTE
	CMCC

	-14,5 
	-14,2 
	Ideal
	Impairment
	Ideal
	Impairment
	Ideal
	Impairment

	
	
	-16,38
	-14,38
	-16,66
	-13,66
	-17,1
	-16,2

	
	
	CATT
	Nokia
	Huawei

	
	
	Ideal
	Impairment
	Ideal
	Impairment
	Ideal
	Impairment

	
	
	-16,83
	-14,83
	-16,35
	-13,85
	-16,35
	-13,85

	
	
	Ericsson
	
	
	
	

	
	
	Ideal
	Impairment
	
	
	
	

	
	
	-16,9
	-14,5
	
	
	
	



From the table, the simulated SNRs ranges from -16,3dB to -17,1dB. From table 1, the required SNR for restricted sets to fulfil 1% miss detection rate is approximately -16,9dB or -16,8dB. The restricted sets performances are aligned with the unrestricted set format 0 one.
Observation 2: The performance between format 0 and format 0 restricted sets are similar when frequency offset is 0Hz. There’s no need to introduce test cases with 0Hz.
Proposal 2: No test applicability is needed for 0Hz. Do not introduce test cases with 0Hz frequency offset.
Observation 3: The performances between restricted set A and restricted set B (when target speed is 350km/h) are similar.
Proposal 3: Establish a test applicability, “if the BS passes the test for format 0 with restricted set B at 3.6GHz carrier frequency with 2334Hz frequency offset, there’s no need to test format 0 with restricted set A at 2.1GHz carrier frequency with 1340Hz frequency offset.”

Channel model
Note that in the RAN4#92bis WF [2] for PUSCH, it was agreed to postpone the study of PUSCH requirements with multi-path fading channel. Defining the PRACH requirements with multi-path fading channel might be misguiding for PUSCH discussion in the future. 
Proposal 4: Postpone the study of PRACH requirements with multi-path fading channel to align with PUSCH.
3. Conclusion
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