










 
Figure 7. Total cost for Approach 2 (Prefixed Overhead). 

As far as Figure 7 is concerned, PTM transmission 
scheme seems to be more cost efficient than the others, only 
for a small number of cells (1-5). For larger number of cells, 
the corresponding cost increases radically due to the fact that 
the prefixed number of FEC coding has been consumed and 
also retransmission of repair symbols is necessary. 
Deployment AII shows similar behavior with AAI for a 
small number of cells (1-6) but for larger number of cells 
cost for AAI increases rapidly. The overall conclusion is that 
AII shows generally a stable and cost efficient behavior. 

 
Figure 8. Total cost for Approach 3 (Redundant Symbols). 

Finally, by observing Figure 8 we notice that Approach 3 
proves a stable behavior for all the concerning deployments 
and results in low cost independently of the number of cells. 

The three figures depicted above, can be compared to 
draw some general results. None of the file repair approaches 
can be considered optimal for all the network configurations. 
It is interesting to observe that for a small number of cells 
retransmission and the approach that uses prefixed overhead 
seems to have better results compared to Approach 3. So, 
depending on the network configuration and the file 
transmission scheme we can choose the optimal file repair 
scheme. 

V. CONCLUSIONS AND FUTURE WORK 
In this paper, we have presented a complete evaluation 

study on the provision of reliable MBMS service through 
MBSFN and PTM transmissions. The error recovery 
schemes that we have examined include the approaches 

standardized by 3GPP and a proposed one that employs 
exclusively FEC for the file repair. The evaluation of the 
different transmission schemes, MBSFN deployments and 
error recovery methods, has been performed using a metric 
that reflects the total telecommunication cost for the MBMS 
service provision. The conducted experiments have led to 
some important results concerning the reliable multicast data 
delivery over MBSFN and PTM transmission schemes. We 
have observed that the total telecommunication cost is 
strongly related with the network configuration in terms of 
transmission scheme, MBSFN deployment and error 
recovery method. Our quantitative analysis can define the 
optimal network configuration that minimizes the total cost 
based on the multicast user distribution. 

The step that follows this work could be the investigation 
of the proposed file repair approach and the modeling and 
implementation of a mechanism that makes efficient Raptor 
code selection for LTE networks. This mechanism could 
monitor the network conditions and use them as input to 
decide on the appropriate amount of redundant symbols for 
FEC encoding. 
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