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1 Introduction
In RAN4#78bis meeting the utilization of PRR as performance metric for V2V system was agreed [1]. This contribution provides the TP to incorporate this agreement into V2V TR [2]. Other parameters for further study are also included.
2 Reference
[1] R4-163003, Way forward on performance metric for V2V system, CATT
[2] R4-16XXXX, TR 36.785 v0.1.0 for V2V service
[3] R4-163368, Link level simulation result for V2V operation
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5.4
Adjacent Channel Co-existence evaluations
5.4.1
Coexistence scenarios

The purpose of this clause is to address the evaluation scenarios on the adjacent channel co-existence of V2V based on LTE sidelink UE and legacy E-UTRA networks or DSRC/IEEE 802.11p UE at 2GHz and 5.9GHz operating frequencies.  
Following coexistence scenarios will be identified in both operating frequencies.

Table 5.4.1-1: V2V service coexistence scenarios in adjacent channel
	V2V operating frequency
	Deployment scenarios 

(Aggressor-to-Victim)
	Test metrics

	V2V service at 2GHz
	· Case1: V2V UE-to-LTE BS
· Case2: LTE UE-to-V2V UE
	· Case1: T-put loss1
· Case2: PRR2

	V2V service at 5.9GHz
	· Case3: V2V UE-to-DSRC UE

· Case4: DSRC UE-to-V2V UE
	· Case3: PRR2
· Case4: PRR2

	Note1: For the legacy LTE system, T-put loss will be considered in TR36.942
Note2: PRR (Packet Reception Rate) defined in TR36.885. The mapping model is shown in Annex A. 
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5.4.2.3
Detail parameters for V2V communications in both frequency bands

Table 5.4.2.3-1: Simulation assumptions: V2V communications

	Parameter
	Value

	V2V signal bandwidth
	
14 PRB (190 byte packet),

20 PRB (300 byte packet)

	V2V Traffic model
	1 transmission every 100ms

	
	Consider index 3 &4 for traffic model in Table A.1.5-1 in [5] with a maximum of 1 HARQ transmissions per packet (for both 190byte & 300byte). This parameters can be updated based on RAN1 physical layer design.

- Note1: Fixed location will be considered for adjacent coexistence evaluation. 

- Note2: Velocity only used to decide the UE density.

	V2V active UEs
	1% of total number of UEs active 


	V2V UE-to-eNodeB pathloss models
	Follow TR 36.885 [5]

Pathloss model

PL(R)= 128.1 + 37.6log10(R), R in km
Shadowing standard deviation

8dB
Shadowing distribution
Log-normal
Penetration Loss

0dB


	Pathloss model for 

- LTE/DSRC UE-to-V2V UE or 

- V2V UE-to-LTE/DSRC UE 

	Follow TR 36.885 [5]

Pathloss model

WINNER+ B1 Manhattan grid layout (note that the antenna height should be set to 1.5 m.). Pathloss at 3 m is used if the distance is less than 3 m.

NOTE1 : When the Building interrupt the received/transmitted UEs, follow NLOS pathloss model.   

NOTE2 : If the travel path between two UEs is equal or more than twice turn arround building, then the PL between two UEs is infinite.
Shadowing standard deviation

3dB for LOS and 4dB for NLOS
Shadowing distribution
Log-normal
Penetration Loss

0dB


	UE max transmit power
	For V2V UEs at both frequency range (2GHz, 5.9GHz): 23dBm with 0dBi
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Annex A: Link level simulation mapping model for V2V system

The reference for SNR-TO-BLER mapping model for V2V system is shown in following Table A.2 and A.3 for LTE based V2V UE according to the operating frequency bands respectively. The detail link level simulation parameters are shown in Table A.1.
Table A.1 Detail link-level simulation parameters for V2V UE
	Parameter 
	Assumption 

	Bandwidth 
	10Mz 

	Carrier frequency 
	·   2GHz 
·   5.9GHz 

	Number of antenna 
	1 TX and 2 RX 

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

	channel 
	NLOS 

	Modulation 
	QPSK 

	Coding 
	Turbo,1/2 

	TBsize 
	190byte and 300byte

	RB size
	14 PRB (190 byte packet), 

20 PRB (300 byte packet)

	Relative speed 
	· 30km/h
· 120km/h 

	Retransmission 
	Off 

	The maximum transmission number 
	1 

	synchronization 
	Ideal (no Synchronization error impact in the simulation) 


Table A.2 Reference table of Link level BLER vs. SNR for LTE-based V2V UE at 2GHz (NLOS case)
[Editor Note]:  Table A.1 will be added using RAN1 agreed DMRS structure
Table A.3 Reference table of Link level BLER vs. SNR for LTE-based V2V UE at 5.9GHz (NLOS case)
[Editor Note]:  Table A.2 will be added using RAN1 agreed DMRS structure
Table A.4 is the reference SNR-TO-BLER mapping model for DSRC system at 5.9GHz. 
Table A.4 Reference table of Link level BLER vs. SNR for DSRC UE at 5.9GHz (NLOS case)
	SNR
	Packet Size /

	
	Relative speed (assuming opposite heading)

	
	190bytes
	300 bytes

	
	30kmph
	120kmph
	30kmph
	120kmph

	0
	0.99
	1
	0.99
	0.99

	1
	0.98
	0.98
	0.99
	0.97

	2
	0.95
	0.98
	0.94
	0.95

	3
	0.9
	0.94
	0.87
	0.91

	4
	0.68
	0.81
	0.74
	0.86

	5
	0.57
	0.71
	0.6
	0.71

	6
	0.47
	0.54
	0.46
	0.57

	7
	0.28
	0.29
	0.34
	0.39

	8
	0.2
	0.15
	0.22
	0.21

	9
	0.11
	0.06
	0.16
	0.07

	10
	0.05
	　
	0.08
	0.02

	11
	0.02
	　
	0.05
	　

	12
	0.01
	　
	0.02
	　

	13
	　
	　
	0.01
	　

	　
	　
	　
	　
	　


Annex B:
Change history
	Change history

	Date
	TSG #
	TSG Doc.
	CR
	Rev
	Subject/Comment
	Old
	New

	2016-04
	RAN4#78BIS
	R4-162507
	
	
	R4-162507, “Draft TR36.785 skeleton for V2V service in rel-14” 
	
	0.0.1

	2016-05
	RAN4#79
	R4-163655
	
	
	Approved Text proposal in RAN4 #78BIS:

R4-162996, “TP on ITS regulatory aspects at 5.9GHz operating frequency”

R4-163005, “TP on adjacent channel co-existence scenarios and parameters for V2V service”
R4-161801, “Band plan for V2X in unlicensed spectrum”

R4-163144, “WF on operating band plan for V2V service”

	0.0.1
	0.1.0

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	


< End of change>
2/4

