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1
Introduction
During the RAN2#93 meeting in February 2016 no consensus on the capacity analysis has been reached. There were several concerns raised – on the simulation prerequisites, as well as on the packet generation scheme, etc. As a result, we have decided to run further simulation and verify how does the existing MBSFN and SC-PTM solutions cope with V2X Scenario 2, as defined in [1].
2
Discussion
As expressed during the previous RAN2 meeting, DL capacity seems to be a challenging area, especially for Urban cases. In order to confirm these observations, we have decided to run another verification of the legacy MBMS transmission schemes (i.e. MBSFN and SC-PTM) in the environment as previously described in [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 

· In Urban scenario there are 21 cells deployed, 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) 

· The aforementioned formula results in approximately 44 UEs per cell and the total number of 920 UEs in the system

· Inter-Site Distance (ISD) is 500 m 
2.1
Urban case with 15 km/h
Figure 1 depicts the results of Packet Reception Ratio (PRR) for various MBMS transmission schemes in Urban case with 15 km/h. Various Modulation and Coding Schemes (MCS) combinations have been evaluated but MCS was fixed throughout a single simulation run. 
[image: image1.png]12

08

PRR

06

0.4

02

Packet Reception Ratio 15km/h

Distance to BS[m]

—@— MBSFN 15kmh QAM16 2/5
—@— MBSFN 15kmh QPSK 1/3
—@— MBSFN 15kmh QSPK 2/3
—@— MBSFN 15kmh QSPK 3/4
—8— SC-PTM 15kmh QAM16 2/5
—8— SC-PTM 15kmh QPSK 1/3
—8—SC-PTM 15kmh QPSK 2/3
—@— SC-PTM 15kmh QPSK 3/4




Figure 1: Packet Reception Ratio (PRR) for Urban case with 15 km/h

It is clearly visible that MBSFN performs significantly better in comparison to SC-PTM when it comes to PRR metric. Within relatively short distances from the base station (BS) the SC-PTM curves show similar performance to MBSFN. MBSFN with QPSK 1/3 has almost a flat distribution as those packets that are not discarded due to expiration, usually are successfully received by the UE (due to a high coding redundancy). 
Observation 1: MBSFN schemes clearly outperform SC-PTM for Urban case 15 km/h in terms of PRR. 
2.2
Urban case with 60 km/h
Figure 2 depicts the results of Packet Reception Ratio (PRR) for various MBMS transmission schemes in Urban case with 60 km/h. Similarly to the case shown in subparagraph 2.1, various MCSs have been evaluated. Once again, a straightforward difference between the curves for MBSFN and SC-PTM is visible and the trend is alike in Figure 1. Very rapidly PRR falls below acceptable levels for all SC-PTM schemes.  
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Figure 2: Packet Reception Ratio (PRR) for Urban case with 60 km/h

Observation 2: MBSFN schemes clearly outperform SC-PTM for Urban case 60 km/h in terms of PRR.

Observation 3: Neither for Urban 15 km/h case, nor for Urban 60 km/h case evaluated broadcast schemes guarantee sufficiently high level of PRR in order to ensure ultra-reliability.
It is worth emphasizing that the performance shown in Figure 1 and Figure 2 should not serve as the only factor in taking the decision, which broadcast scheme to choose for V2X. Further details and “pros and cons analysis” of MBSFN & SC-PTM applicability in V2X context can be found in [3].
Proposal 1: The PRR performance should not serve as the only factor to determine which MBMS schemes is more suitable for V2X communication. Such aspects as setup complexity, latency and reconfiguration flexibility should be also taken into account.
3
Conclusion
In this paper, the following observations and proposals have been made:
Observation 1: MBSFN schemes clearly outperform SC-PTM for Urban case 15 km/h in terms of PRR.
Observation 2: MBSFN schemes clearly outperform SC-PTM for Urban case 60 km/h in terms of PRR.
Observation 3: Neither for Urban 15 km/h case, nor for Urban 60 km/h case evaluated broadcast schemes guarantee sufficiently high level of PRR in order to ensure ultra-reliability.
Proposal 1: The PRR performance should not serve as the only factor to determine which MBMS schemes is more suitable for V2X communication. Such aspects as setup complexity, latency and reconfiguration flexibility should be also taken into account.
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