
Thota, J., Bulut, B., Doufexi, A., Armour, S., & Nix, A. (2017).
Performance Evaluation of Multicast Video Distribution using LTE-A in
Vehicular Environments. In 2016 IEEE 84th Vehicular Technology
Conference (VTC2016-Fall): Proceedings of a meeting held 18-21
September 2016, Montreal, Quebec, Canada (pp. 2252-2256).
Institute of Electrical and Electronics Engineers (IEEE).
https://doi.org/10.1109/VTCFall.2016.7881159

Peer reviewed version

Link to published version (if available):
10.1109/VTCFall.2016.7881159

Link to publication record in Explore Bristol Research
PDF-document

This is the author accepted manuscript (AAM). The final published version (version of record) is available online
via IEEE at http://ieeexplore.ieee.org/document/7881159/. Please refer to any applicable terms of use of the
publisher.

University of Bristol - Explore Bristol Research
General rights

This document is made available in accordance with publisher policies. Please cite only the
published version using the reference above. Full terms of use are available:
http://www.bristol.ac.uk/red/research-policy/pure/user-guides/ebr-terms/

https://doi.org/10.1109/VTCFall.2016.7881159
https://doi.org/10.1109/VTCFall.2016.7881159
https://research-information.bris.ac.uk/en/publications/3dda6f36-fa3b-4890-beae-b173197ae59d
https://research-information.bris.ac.uk/en/publications/3dda6f36-fa3b-4890-beae-b173197ae59d








Figure 2: UDP PER performance comparison SM and STBC (Hdet =0.1)   

Figure 3: UDP PER performance comparison SM and STBC (Hdet>2) 

IV. CASE STUDY 
The above-proposed system is evaluated in a realistic 

environment for a route in the city center of Bristol, UK as 
shown in Fig. 6. A state of the art 3D ray tracer [14] was used 
to generate the time-varying MIMO channel matrix between 
the Access Point and the user moving at 50kmph to replicate 
the time and space correlated nature of the received signal 
along a route. Since the channel changes over time the link 
adaptation parameters (best CR, MCS for a given SNR and 
Hdet) are evaluated every half second (time slots) using our 
proposed system and the PHY peak data rate is calculated 
using equation (4). In this study, the most appropriate MCS 
mode and CR for the given channel conditions are selected 
based a target UDP PER <=0.01. Fig 7 and 8 show received 
mean SNR and H matrix determinant for the route. 

In Fig 9, the achievable PHY peak rate for SM with and 
without Raptor codes and STBC is compared. It can be seen 
that with low correlation (time slots 85-280 sec), SM with 
raptor codes performs better than STBC. However, when the 
spatial correlation is high (timeslots 20-85 sec), STBC 
performs better than SM. This is because STBC performance 

Figure 4: UDP PER performance of SM using Raptor code rates (Hdet= 0.1)  

Figure 5: UDP PER performance of SM using Raptor code rates (Hdet>2) 
  

strongly depends on SNR whereas, SM performance depends 
on both SNR and correlation. However, with the use of raptor 
codes, SM performance can be significantly improved in some 
of these locations as shown in the Fig 9.   
 

 
Figure 6: Route of Bristol city Centre for case study 



Figure 7: Received H matrix determinant through the route 

 Figure 8: Received SNR through the route. 

V. CONCLUSIONS 
In this paper, a cross-layer system based on latest Raptor Q 

codes to enhance reliability and transmission efficiency for a 
given target UDP PER have been examined. Simulations have 
been performed for different channel conditions for a user 
moving at 50kmph in LTE cell. Results indicate that SM 
MIMO with raptor codes can provide up to 4dB SNR 
improvement to achieve PER=<0.01 in a highly correlated 
channels (bad channel conditions). However, this requires a 
high number of repair packets to provide reliability and results 
in reduced transmission efficiency. Therefore, STBC shows 
better peak data rate in some scenarios. When the channel has 
a lower correlation (good channel conditions), SM with Raptor 
codes outperforms STBC and can be used to increase the 
reliability and transmission efficiency of the system. 
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 Figure 9: Comparison of achievable PHY peak rate, UDP PER=<1%, K=200 
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