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1
Introduction
During the RAN#92 meeting held in November 2015 it has been decided to initiate a post-meeting e-mail discussion concerning the capacity analysis for V2X. Various Scenarios (determined in [1]) has been evaluated with different transmission schemes. Among the others – SC-PTM scheme in Scenario 2 has been considered. This paper presents our results with respect to this transmission scheme.
2
Discussion
2.1
Simulation assumptions

V2V Scenario 2 (as defined in [1]) is depicted in Figure 1. It assumes Uu based transport where UE transmits V2X message to E-UTRAN in uplink (UL) and E-UTRAN transmits it to multiple UEs in downlink (DL).
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Figure 1: V2V Scenario 2 (in compliance with TR 36.885)
The following assumptions and calculations have been made prior to commencing the simulations for capacity analysis in case of SC-PTM for Scenario 2:

· SC-PTM is implemented in such a way that all broadcast messages generated in one cell are copied to the transmission buffers of the neighboring cells
· The performance is assessed based on Packet Reception Ratio (PRR, as defined in [1]) metric
· In Freeway scenario with 6 cells each cell has either 3 or 4 immediate neighbours using wraparound 
· In Urban scenario with 21 cells each cell has 7 immediate neighbours using wraparound
· Vehicles are dropped randomly and uniformly on the roads
· The number of vehicles (denoted as N) depends on the velocity v and the total length of lanes L in the following way: N = L/(2.5s * v)

· Inter-Site Distance (ISD) is 500 m and 1750 m for Urban and Freeway scenario, respectively 
2.2
Simulation results
Table 1 presents the results obtained for DL SC-PTM in Freeway or Urban scenario. Different MCS schemes were used. Last but one column comprises total PRR for all vehicles, irrespective of their mutual distances. Eventually - last column shows the performance of the cell-edge vehicles.
   
Table 1: PRR for SC-PTM in Scenario 2
	Scenario
	Speed (km/h)
	Message period (ms)
	MCS
	DL load (%)
	PRR
	Cell-edge PRR

	Urban SC-PTM
	60
	100
	QPSK 1/3
	99
	0.91
	0.64

	Urban SC-PTM
	60
	100
	QPSK 1/2
	66
	0.78
	0.42

	Urban SC-PTM
	60
	100
	QPSK 2/3
	50
	0.63
	0.21

	Urban SC-PTM
	15
	500
	QPSK 1/4
	99
	0.96
	0.83

	Urban SC-PTM
	15
	500
	QPSK 1/3
	75
	0.92
	0.67

	Urban SC-PTM
	15
	500
	QPSK 1/2
	50
	0.78
	0.43

	Freeway SC-PTM
	140
	100
	16 QAM 2/5
	15
	0.94
	0.82

	Freeway SC-PTM
	140
	100
	16 QAM 3/5
	10
	0.86
	0.60

	Freeway SC-PTM
	140
	100
	16 QAM 4/5
	8
	0.71
	0.40

	Freeway SC-PTM
	70
	100
	16 QAM 2/5
	24
	0.94
	0.82

	Freeway SC-PTM
	70
	100
	16 QAM 3/5
	16
	0.84
	0.58

	Freeway SC-PTM
	70
	100
	16 QAM 4/5
	12
	0.60
	0.36


It has been observed that the PRR metric for SC-PTM in Scenario 2 is actually irrespective of the distance between the pair of vehicle UEs. Moreover, based on the obtained results, it appears that V2X in Scenario 2 can be regarded as a serious alternative to the V2X variant described in Scenario 1 of [1]. Certainly, there are still major challenges ahead such as how to solve the capacity issue in case of low MCS or whether to utilize adaptive MCS scheme (as suggested in the associated RAN2 e-mail discussion).
3
Conclusion
Observation 1: PRR metric for SC-PTM in Scenario 2 is irrespective of the distance between the pair of considered UE vehicles.
Observation 2: The results of capacity analysis show that SC-PTM for Scenario 2 can be considered as a serious alternative to the basic scheme denoted as Scenario 1.

References

[1] 3GPP TR 36.885, Study on LTE-based V2X Services
