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1
Introduction
This solution proposes that FEC packets be generated at the MC Application Server and processed at the MC Application Client in the UE in order to achieve high functional flexibility, reduced signalling and close alignment  with the current architecture.   
2 
Text Proposal
***** First Change  *****
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***** Second Change: Addition of new text  *****

6.X
Solution 6-2: Mission Critical Server-based FEC
6.X.1
Description

This subclause discusses a potential solution for the key issue #6 in subclause 5.6.

Under this solution, the terminating mission critical server that is in charge for handling MBMS delivery of mission critical traffic is enabled to make decisions on:

a) Whether or not to use FEC for certain groups and types of traffic and under what configurations and load conditions.

b) What FEC algorithms (e.g. Reed-Solomon) to use and with what parameters

c) Exactly when ( i.e. on which media bursts and MBMS channels ) to turn on / off or to modify the generation and transmission of FEC repair packets
d) On what MBMS channels to transmit source and FEC repair packets taking in consideration the probability of reliable delivery based on the modulation and coding scheme used on the radio channel and the FEC ability to perform corrections.

The solution does not require feedback from the UEs, but could benefit from it if provided, either directly or indirectly (e.g. taking in consideration location information about UEs and/or number of UEs that request transition to unicast).   
The rest of this subclause discusses this mechanism and describes the required changes.
6.X.2
Procedure

The procedure below shows the generation, transmission and decoding of the FEC packets (see RFC 6363 [19]). The media control traffic (e.g. flow control), whether on the same or different MBMS bearer than the media, is not shown. In general, the media control packets do not need to be FEC protected. 
Pre-conditions:

· A mission critical session has been setup.

· Member UEs are or are expected to shortly be in an MBMS distribution area.
· The mission critical server has already or is about to activate the relevant MBMS bearers. MBMS bearers activation is not shown here.
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Figure 6.X.2-1: MC Server based FEC
1. The MC Application Server sends an MBMS bearer announcement with FEC information for the MC Application Clients about to receive MBMS delivery. Multiple FEC algorithms (see RFC 5445 [Y]) and parameters may be specified for the same media flow for the delivery of the FEC repair packets via different UDP ports. Conversely, several media streams may be able to share the same FEC repair packets flow.

2. The MC Application Server sends an MapGroupToBearer message indicating the exact TMGI(s) and UDP port numbers on which the media source packets flow and the FEC repair packets flow(s) will be transmitted. The media source packets and the FEC repair packets may be multiplexed on the same TMGI or placed on different TMGIs.
3.
Media source packets start arriving at the MC Application Server.
4.
The MC Application Server performs FEC encoding in accordance with the selected FEC algorithm and parameters and places the FEC repair information in separate repair packets corresponding to the media source packets. .

5-6.The MC Application Server transmits the media source packets and the corresponding FEC repair packets on the same MBMS bearer or on separate MBMS bearers. To minimize the chances that both a media packet and its corresponding FEC repair packet(s) are lost during the radio transmission, the transmission has to be configured in such a way that each source packet ends up on different MBMS subframes than the corresponding FEC repair packets. This can be achieved by delaying the transmission of the FEC repair packet by at least one MBMS scheduling period or by using TMGIs on different MCH channels.  
7.
If the MC Application Client can determine that the received source packet is correct, than it can immediately integrate it in the received IP stream and can discard the corresponding FEC repair packet(s). Otherwise, the MC Application will wait for the FEC repair packets, and upon arrival will use them to try to recover the corresponding media source packet. If successful, it will integrate it in the received IP stream. Received packets that cannot be asserted as correct or recovered will be discarded.  
6.X.3
Impacts on existing nodes and functionality

The MC Application server  and the MC Application Client at the UE need to support the described functionality, including the ability to handle an SDP with FEC information  and to encode/decode FEC packets.
The BM-SC, MBMS-GW and the MB2 interface are not affected.
There are no RAN impacts.

There are no security impacts.
6.X.4
Solution evaluation

This solution closely follows the architectural principles of the MCPTT system, namely the client server architecture with the proposed functionality being solely provided by those two end points. There are no changes to the MB2 interface. Over the air, there are only additions to two existing messages, without any new messages or additional signalling defined. 

The solution takes advantage of the existing multiple MBMS bearers Rel-13 functionality to enable the sending of the FEC repair packets on different MBMS subframes during the same MBMS scheduling period as an option, thus potentially making the increase in latency negligible. 

The solution allows the MC Server to rapidly turn on and off the generation and transmission of FEC repair packets at any time during a traffic burst without the need for signalling.     
The solution is very flexible allowing the generation of relatively small FEC repair packets, based on only one media flow as well as larger FEC repair packets based on combining several flows at the same time. Smaller packets have a lower probability of incurring errors or being dropped which is important for mission critical applications.  Larger packets may result in less capacity use overall, but assume simultaneous transmission of multiple media flows, which is not always the case for Public Safety applications.
***** End of Changes *****
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