[bookmark: _Ref399006623][bookmark: _Toc92513360]3GPP TSG-RAN WG4 Meeting #79 	R4-163949
Nanjing, China, 23 – 27 May, 2016

Source: 	Huawei, Hisilicon
Title: 	On link-level simulation results for PRR evaluation
Agenda Item:	7.13.1
Document for:	Approval
Introduction
In RAN4 #78 meeting, the way forward [1] on performance metric for V2V system under victim scenarios was agreed on further discussion. The agreement includes:
· Adopt the Packet Reception Ratio (PRR) defined in RAN1 TR36.885 as performance metric for V2V system in RAN4 co-existence simulation study. 
· Packet Reception Ratio (PRR) : 
· For one Tx packet, the PRR is calculated by X/Y, where Y is the number of UE/vehicles located in the range (a, b) from the Tx, and X is the number of UE/vehicles with successful reception among Y. CDF of PRR and the following average PRR are used in the evaluation.
· CDF of PRR with a=0, b=baseline of 320 meters for freeway and 150 meters for urban. Optionally b=50 meters for urban with 15km/h vehicle speed.
· Average PRR, calculated as where n denotes the number of generated messages in simulation with a= i*20 meters, b= (i+1)*20 meters for i=0, 1… 25.  
· PRR is determined with the SNR VS BLER mapping table and/or curve. RAN4 should use the same baseline mapping model in order to align system simulation results. In the system simulation, the acceptable PRR degradation for V2V victim system is FFS.
· It is proposed that companies provide link level simulation results for the mapping model based on the following assumption table:
Table 1 Tentative link level simulation assumption
	Parameter
	Assumption

	Bandwidth
	10MHz

	Carrier Frequency
	2GHz
5.9GHz

	Number of antennas
	1 Tx and 2 Rx

	Fading
	The same as ITU-R UMi clustered delay line models (CDL) used in TR36.843

	Channel
	LOS & NLOS 

	Modulation
	QPSK

	Coding
	Turbo, 1/2

	TB size
	190byte

	Relative speed
	30km/h
120km/h

	Retransmission
	Off

	The maximum transmission number
	1

	Synchronization
	Ideal(no Synchronization error impact in the simulation)



Simulation results
The simulation is performed to generate the link-level mapping model for BLER over SNR so as to determine the performance metric PRR. Because the WF UMi fading model is dependent on frequency, velocity and LOS/NLOS flag, there will be total 8 link-level mapping model. 
In order to simply the simulation, the channel model of AWGN is also provided in this contribution. The main reasons for choosing AWGN channel model rather than UMi model which is in the WF can be summarized as follows. 
(1) The simulation is based on tentative assumptions and AWGN channel model has reduced the complexity in the primary simulations. 
(2) In system-level simulations, an MI (Mutual Information)-based unified link quality model guarantees a simple AWGN system-link interface. Fading channel is normally added at system level. 
(3) Fading channel can be used at link-level simulation however plenty of link-level simulations are required in order to provide SNR-BLER mapping curves for one system set. Fast fading characteristics could be considered at system-level in static simulations. 
Some additional parameters used in the link-level simulation are also listed in Table 2.
Table 2 Additional link level simulation assumption
	Parameter
	Assumption

	Channel estimation
	Ideal

	DMRS overhead
	2 DMRS symbols/TTI

	AGC
	first symbol

	GP
	last symbol



The simulation result of SNR-BLER mapping curve is shown in Figure 1 for AWGN, and Figure 2 for UMi fading case, on which the detailed values of corresponding samples are presented in Table 3 for AWGN. Combinations of carrier frequency of 2GHz/5.9GHz, LOS/NLOS and UE speed of 30km/h/120km/h are simulated and generate the same result for AWGN case. 
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Figure 1 BLER VS SNR Curve (AWGN)
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Figure 2 BLER VS SNR Curve (UMi)

Table 3 SNR-BLER mapping table for V2V (AWGN)
	SNR(dB)
	-2.5
	-2.4
	-2.3
	-2.2
	-2.1
	-2.0
	-1.9
	-1.8
	-1.7

	BLER
	1.0000
	1.0000
	1.0000
	0.9980
	0.9940
	0.9840
	0.9460
	0.8470
	0.7250

	SNR(dB)
	-1.6
	-1.5
	-1.4
	-1.3
	-1.2
	-1.1
	-1.0
	-0.9
	-0.8

	BLER
	0.5600
	0.3530
	0.2060
	0.0970
	0.0300
	0.0070
	0
	0
	0



Conclusion
The link-level simulation result provides a mapping model of SNR and BLER subject to evaluate the performance using the performance metric PRR. 
Two options can be considered, one is the AWGN single curve, and consider the fast fading in system level simulation. The second option is to consider UMI fading cases, and only consider large fading in system level simulation. 
References
[1] R4-163003, Way forward on performance metric for V2V system, CATT, Huawei, RAN4 #78bis, 11-15 April 2016. 
3GPP
image1.png
BLER

BLER vs SNR Curve

—+— 30kmh QPSKO.5

SNR(dB)





image2.png
BLER

SNR-BLER Curve

—+— 5.9GHz 120km/h NLOS
—+—59GHz 120km/h LOS
—+— 5.9GHz 30km/h NLOS
—+— 59GHz 30km/h LOS
—+— 2.0GHz 120km/h NLOS
—+—2.0GHz 120km/h LOS
—+— 2.0GHz 30km/h NLOS
—+— 2.0GHz 30km/h LOS

SNR(dB)





