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11.2.3
Summary and Conclusions

On that particular case, the following may be observed:
-
There are no AL-FEC Block beginning benefits unless latency is many times the coherence times of the channel in that particular case.

-
In that particular case, AL-FEC Block beginning is useful when latencies of multiple seconds are acceptable in.

It is also relevant to note that using MCS based FEC reduces the latency significantly, and any remaining latency budget can be used for other purposes, for example, sending redundant I-frames and so on. 




12
Conclusions


The usage of well-dimensioned physical layer FEC as shown in clause 11 provides the best solutions for a Mission Critical video use case at 3 km/h and 700 MHz with latencies of at most 1 second. For use cases permitting higher latencies, for example 10 seconds for non-urgent mission critical video, AL-FEC as defined in TS26.346 provides the best technology defined by 3GPP as this solution was targeting exactly these use cases. At higher frequencies (e.g. above 1GHz) or higher speeds (10 km/h and higher), usage of application layer FEC can provide equivalent performance or higher throughput.
A mission critical solution provider may not always have the possibility to control the physical layer dimensioning, in particular when operating a commercial network, or when meeting degraded conditions of reception (e.g. fires, damaged infrastructures). Usage of an application layer FEC brings flexibility to the solution provider to handle these particular conditions. As an example, the RLC FEC scheme (as introduced in clause XXX) may provide a suitable protection under lower latency constraints.

Based on this it is recommended for MCVideo that 

1) low-delay MC Video applications, with latencies of at most 1 second, should be supported by well-dimensioned physical layer FEC
2) 
3) 
4) 
5) for latencies in the range of a few seconds or more the technology in TS26.346 for AL-FEC is applicable as it has been chosen by 3GPP. The FEC framework was designed for latencies in the range of several seconds and therefore applies also to those cases.
6) a MCVideo specification should not prevent the use of optimized FEC (e.g. RLC) that is specific to the use case of the service provider, for example for specific delay and/or mobility requirements. However, as the range of reception conditions for PDDR can be, by nature, extremely various, no normative work should be performed at 3GPP for these additional FEC schemes,


For MCData file distribution, the issue of assuring a reliable and efficient delivery of files over a lossy and unidirectional channel such as MBMS is already addressed by the MBMS download  delivery method, specified in 26.346. MCData file distribution should be protected against losses by AL-FEC, to efficiently deliver files. 
Based on this for MCData file distribution, it is recommended:

1) to reuse the technology in TS26.346 for AL-FEC defined for the MBMS download delivery method, making use of Raptor FEC over the FLUTE delivery protocol,
2) for the few UEs for which losses where to important to be recovered by FEC, to couple the usage of FEC with a file repair procedure, where UEs can request the missing chunks of file delivered by MBMS,

3) to implement the 2 previous points by reusing directly the MBMS download delivery method which has been precisely specified for the purpose of file distribution over MBMS.  The MBMS download delivery method is available by the xMB/MBMS API interfaces.
