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1   Background
During RAN4#90Bis, way forward [1] on high speed related requirements for NR BS demodulation in Rel-15 was approved, more detailed simulation assumptions about the evaluation of PUSCH and PRACH performances under HST were agreed.
	· PRACH performance requirements for HST

· Baseline: Restricted set type B

· Restricted set type A is welcome to provide evaluation results

· Burst format

· Burst format 0

· Channel model and frequency offset

· Reuse parameters of requirements for burst format 0 from LTE

· AWGN

· Baseline: AWGN with 1875 Hz frequency offset for restricted set type B

                                                                 FFS: AWGN with 2000 Hz frequency offset for restricted set type B

· AWGN with 1340 Hz frequency offset for restricted set type A is welcome to provide evaluation results

· TDLC300-100

· Base line: TDLC300-100 with 400Hz frequency offset for restricted set type B

· TDLC300-100 with 400Hz frequency offset for restricted set type A is welcome to provide evaluation results


Moreover, in RAN4#91 meeting, way forward [2] has provided more options on frequency offset, which are shown as below:
· Frequency offset under AWGN
· Frequency offset for restricted set Type B
· Option 1: 1875 Hz
· Option 2: 625 Hz, 2000 Hz (DCM)
· Frequency offset for restricted set Type A
· Option 1: 1340Hz
· Option 2: 625Hz, 1340Hz
· Other options are not precluded
· Frequency offset under fading
· Frequency offset for restricted set Type A and B
· Option 1: TDLC300-100 with FO 400 Hz (Baseline in RAN4#90Bis meeting)
· Option 2: TDLC300-a with FO 400 Hz, where a= {1340, 1875, 2000}Hz
In this contribution, we share our simulation results over several frequency offsets and give views about the high speed related demodulation requirements for NR BS in Rel-15.

2   Discussion

2.1   Evaluation for PRACH
Under AWGN condition:
In release 13, LTE introduced restricted set B in order to deal with high speed (above 350 Km/h) or high carrier frequency (band 22/42/43) with higher Doppler shift. In NR, both restricted set A and B are introduced and set B is used in larger frequency offset, which means that type B is covering all the scenario so that it is the super set compared to type A. In addition, the same frequency offset as LTE can be reused, i.e. 1340Hz frequency offset for restricted set type A and 1875Hz frequency offset for restricted set B. To simplify RAN4 work and reduce test effort, the performance requirements for restricted set B can be defined only.
Moreover, as indicated by simulation results below, the performance of PRACH in NR is quite close to the one in LTE when adding some margin to the ideal simulation results of NR. Therefore, it is simple and efficient to reuse the requirements in LTE under AWGN channel model.
Observation 1: The performance of PRACH in NR is quite close to the one in LTE when adding some margin to the ideal simulation results of NR.
Proposal 1: Define PRACH performance requirements with restricted set B only, and reuse LTE requirements under AWGN as defined in TS 36.104.
Here are the simulation results of restricted Type A and B under AWGN condition, along with comparison to the one in LTE：
Table 2.1-1 PRACH simulation results under AWGN condition

	Channel model
	Frequency offset
	ANT
	SNR(dB)

	
	
	
	NR
	LTE

	Restricted Type A
	1340Hz
	1x2
	-16.55
	-13.4

	
	
	1x4
	-19.41
	-15.9

	
	
	1x8
	-21.41
	-18.7

	
	625Hz
	1x2
	-14.11
	-12.4

	
	
	1x4
	-17.02
	-14.9

	
	
	1x8
	-18.82
	-17.7

	Restricted Type B
	1875Hz
	1x2
	-12.5
	-11.8

	
	
	1x4
	-15.5
	-14.2

	
	
	1x8
	-17.77
	-16.3

	
	2000Hz
	1x2
	-10.61
	/

	
	
	1x4
	-13.41
	/

	
	
	1x8
	-15.46
	/

	
	625Hz
	1x2
	-14.27
	-12

	
	
	1x4
	-16.65
	-14.4

	
	
	1x8
	-18.63
	-16.4


Under TDLC300-100 condition:
Here are the simulation results of restricted Type A and B under TDLC300-100 condition:

Table 2.1-2 PRACH simulation results under TDLC300-100 condition

	Channel model
	Frequency offset
	ANT
	SNR(dB)

	TDLC300
Doppler Freq. 100Hz
	FO = 400Hz
Restricted Type B
	1x2
	-8.2

	
	
	1x4
	-12.5

	
	
	1x8
	-17.25

	
	FO = 400Hz
Restricted Type A
	1x2
	-7.9

	
	
	1x4
	-13.37

	
	
	1x8
	-17.5


3   Conclusion / Proposals
In this contribution, we share our simulation results for HST PRACH, and give our observations and proposals:
Observation 1: The performance of PRACH in NR is quite close to the one in LTE when adding some margin to the ideal simulation results of NR.
Proposal 1: Define PRACH performance requirements with restricted set B only, and reuse LTE requirements under AWGN as defined in TS 36.104.
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