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CHANGE 1
8.2.2.1
Sending Terminal Operation (Informative)

It is assumed that the sender has constructed or received original data packets for the session. These may be RTP, RTCP, MIKEY or other UDP packets. The following procedures are based on the UDP payload and the identity of the UDP flow.
In order to FEC protect a sequence of original data packets, the sender constructs a source block as specified in sub-clause 8.2.2.6 to which the FEC algorithm is to be applied, and includes the original source packet data within FEC source packets. The following operations describe a possible way to generate compliant FEC source packet and FEC repair packet streams:

1.
Each original packet is placed in the source block. In doing so, the Source FEC Payload ID information to be included in the FEC payload ID of the FEC source packet can be determined. In the source block the identity of the packet’s flow is marked using the Flow ID. See sub-clauses 8.2.2.6 and 8.2.2.7 for details.
2.
The FEC source packet is constructed according to sub-clause 8.2.2.4. The identity of the original flow is maintained by the source packet through the use of the destination UDP port number and destination IP address, which has been advertised (for example using SDP), as carrying FEC source packets generated from an original stream of a particular protocol (e.g. RTP, RTCP, SRTP, MIKEY etc.). See sub-clause 8.2.2.13.

3.
The FEC source packet generated is sent according to UDP procedures defined in RFC 3267 [33].
When a source block is complete, the FEC encoder generates encoding symbols and places these symbols into FEC repair packets, to be conveyed to the receivers.  These repair packets are sent using normal UDP procedures to a unique destination port to separate it from any of the source packet flows.
In particular cases it may be advantageous not to use FEC for some source blocks and to signal this to the receiver. In this case the sender may send one or more empty repair packets consisting exclusively on the Repair FEC Payload ID. This will be helpful in particular for selective FEC where some of the source blocks (e.g. consisting of reference video frames) are FEC protected while others (e.g. consisting exclusively of non-reference frames) will not be protected.

CHANGE 2
8.2.2.2
Receiving Terminal Operation (Informative)

The following describes a possible receiver algorithm, when receiving an FEC source or repair packet:

1.
If a FEC source packet is received (as indicated by the UDP port on which was received):
a.
The original source packet is reconstructed by removing the Source FEC Payload ID. The resulting packet is buffered to allow time for the FEC repair.
b.
The resulting packet is placed into the source block according to the information in the Source FEC Payload ID and the source block format described in sub-clause 8.2.2.6. The UDP port the packet was received on is used to determine the Flow ID written into the source block.
2.
If an FEC repair packet is received (as indicated by the UDP port), the contained encoding symbols are placed into an FEC encoding block according to the Repair FEC Payload ID. In case the received FEC repair packet is empty, there are no repair symbols to be placed in the FEC encoding block.
3.
If at least one source packet is missing, then FEC decoding may be desirable.  The FEC decoder determines if the encoding block constructed in steps 1 and 2 contains enough symbols from the source and repair packets for decoding and, if so, performs the decoding operation. If only empty FEC repair packets are received, the receiver may start immediately some procedures to conceal the effect of missing media data.

4.
Any missing source packets that were reconstructed during the decoding operation are then buffered as normal received packets (see step 1a above).
Note that the above procedure may result in that not all original packets are recovered, and they must simply be marked as being lost.
Obviously, buffering and packet re-ordering arerequired to insert any reconstructed packets in the appropriate place in the packet sequence if that is necessary according to the used higher layer protocol (RTP, RTCP or MIKEY). To allow receivers to determine the minimal start-up buffering requirement for FEC decoding, the min-buffer-time parameter indicates a minimum initial buffering time that is sufficient regardless of the position of the stream in which the reception starts.

CHANGE 3
8.2.2.5
Packet Format for Repair packets

The packet format for FEC repair packets carries, as its payload, encoding symbols generated by the FEC encoding process. The format of a FEC repair packet is depicted in figure 13. The UDP payload consists of the Repair FEC Payload ID, and zero, one or more repair symbols. The format of the Repair FEC payload ID is defined in clause 8.2.2.10.

	IP Header

	UDP Header

	Repair FEC Payload ID

	Repair symbols




Figure 13: Payload structure for FEC repair packets
The repair packet sent over IP and UDP is indicated in the SDP using the protocol identifier “UDP/MBMS-REPAIR”.

CHANGE 4
8.2.2.10
Repair FEC payload ID

The structure of the Repair FEC Payload ID is as follows:
	Source Block Number (SBN)
	Encoding Symbol ID (ESI)

	Source Block Length (SBL)
	


Source Block Number (SBN), (16 bits): An integer identifier for the source block that the repair symbols within the packet relate to.

Encoding Symbol ID (ESI), (16 bits): integer identifier for the encoding symbols within the packet.

Source Block Length (SBL), (16 bits): The number of source symbols in the source block.
The interpretation of the Source Block Number, Encoding Symbol Identifier and Source Block Length is defined in Annex B.
Figure 16: Repair FEC Payload ID

In case of empty Repair FEC packets, the actual value of ESI is irrelevant and it may take any value between 0X0000 and 0XFFFF.
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