3GPP TSG-RAN WG4 Meeting #92Bis
R4-1911097
Chongqing, China, 14 - 18 October, 2019
Title: 
Discussion on the NR HST PRACH performance requirements for format 0
Source: 
Huawei, HiSilicon
Agenda item:
8.17.2.3
Document for:
Discussion
1   Background
In RAN4 #92 meeting, HST had been discussed as a new WI in Rel-16, and many companies gave their views on this topic including parameter settings for simulation work. Since the meeting in Ljubljana is the first time discussing this new WI, there are still many open issues that had not been determined yet. In spite of this, several agreements had been reached as follows:
	· PRACH format
· For 350km/h velocity, use PRACH format 0
· Antenna configuration
· 1x2, 1x4 and 1x8
· Frequency offset under fading for PRACH format 0
· Frequency offset for restricted set Type A and B
TDLC300-100 with FO 400Hz
· Test metric
· False alarm probability: 0.1%
· Miss detection: 99%


Therefore, it is clear that for 350km/h companies agreed to use format 0 with restricted set type A and B to set performance requirements. In this contribution, we share our simulation results based on the agreements and assumptions mentioned above for alignment. 

Furthermore, we studied the new Frequency offset option: 1944Hz for restricted set type B and give our views.
2   Discussion

2.1   Under AWGN condition:
As discussed in RAN4 #92 meeting in Ljubljana, companies agreed to use format 0 for 350km/h simulation works. There are several options regarding to the frequency offset value for restricted set type A and B, which are listed above:

· Frequency offset under AWGN for PRACH format 0
· Frequency offset for restricted set Type A 
· Option 1: 1340Hz with AWGN
· Option 2: 0Hz and 1340Hz with AWGN
· Frequency offset for restricted set Type B 
· Option 1: 1944Hz 
· Option 2: 1875Hz 
· Option 3: 2334Hz 
We propose to define PRACH performance requirements with restricted set type A of 1340Hz and type B of 1875Hz since these two frequency offsets had been considered in LTE and also we can reuse the requirements in LTE. 

Here are the simulation results based on the two frequency offsets mentioned above. We also list the LTE requirements as follows for comparison. 
Table 2.1-1 Simulation results for restricted set Type A and Type B

	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

	Restricted Type B
	1875Hz
	1x2
	-12.5
	-11.8

	
	
	1x4
	-15.5
	-14.2

	
	
	1x8
	-17.77
	-16.3


Observation 1: The performance of two restricted set types with the frequency offset above in NR meets the expectation and is quite close to the one in LTE when adding some margin to the ideal simulation results of NR.
We’ve also studied the performance of candidate frequency offset 1944Hz for restricted set type B. 

Here are the simulation results:

	Channel model
	Frequency offset
	ANT
	SNR(dB)

	Restricted Type B
	1944Hz
	1x2
	-11.35

	
	
	1x4
	-14.12

	
	
	1x8
	-16.56


From the simulation above, we can see that the result of frequency offset 1944Hz is about 1dB worse than the one of 1875Hz.
Proposal 1: Define PRACH performance requirements with restricted set Type A and B, and the frequency offset is 1340Hz and 1875Hz respectively. 

Proposal 2: Reuse LTE requirements under AWGN as defined in TS 36.104.
2.2   Under fading condition:
For fading channel, we also studied the performance of restricted set Type A and Type B based on the agreed channel model and frequency offset in RAN4 #92 meeting. 

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 Type A and B, and the frequency offset is 1340Hz and 1875Hz respectively. 

Proposal 2: Reuse LTE requirements for format 0 under AWGN as defined in TS 36.104.
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