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Abstract:  MPEG streams are quite complex in implementation. There are several layers to it, and one must understand thoroughly how the layers combine together to form a complete stream. The same holds when decoding an MPEG stream.  RFC2250 suggests  a packetization scheme of MPEG audio/video into RTP packets.   The suggestion, however, does not completely explain how to treat an MPEG-2 stream format, as MPEG-2 contains numerous  extension data that needs to be addressed when encapsulating an MPEG2 stream. The RFC does, though, cover a complete description of an MPEG-1  encapsulation into RTP packets. Therefore, this project will concern MPEG-1 system streams and elementary streams only.

Overview:

 The RTP packet format

One RTP packet



RTP fixed header (64 bits): 
· Bits 0-7  : unused

· Bit # 8    : the  M  bit, set when GOP end (video) , or 1st talkspurt (audio) – is present

· Bits 9-15: PT, the payload type: an 8 bit stream id (of MPEG)

· Bits 16-31: unused

· Bits 32-63: a 32-bit  Presentation Time Stamp (PTS), at the packet header (MPEG System Layer)

MPEG video specific header (32 bits):

· MBZ: 5 bits, currently unused, always set to zero
· T bit : 1 bit,  set if video specific header extension is present in the RTP packet, for error resilience (optional)
· TR: 10 bits, Temporal Reference, extracted from the Picture_Header in the MPEG video stream.
· AN: 1bit, Active N bit for error reselience, set if the next bit (N) is used (set).
· N: 1bit, New picture bit, used in MPEG-2.
· S: 1 bit, set when a Sequence header is present in the RTP payload.
· B: 1 bit, set when the beginning of the rtpPayload (following any possible sequence header, GOP header or picture header) is a slice start code.
· E: 1 bit,  set when the last byte of the payload is an end of slice code.
· P: 3bits, picture type (1=I, 2=P, 3=B, or 4=D for MPEG2)
· FBV: 1 bit, full_pel_backward_vector
· BFC: 3bits backward_f_code
· FFV: 1bit full_pel_forward_vector
· FFC: 3bits forward_f_code
RTP Payload 522 bytes:

The reason for choosing 522 bytes is that the maximum size of an MPEG (MPEG2 in particular) video header is 261 bytes (if it has any extension data and quantization matrix extension). So twice that (522) will ensure an integral number of header encapsulation within one payload in a packet. 
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PROCESSING THE STREAM:

I. Read the stream at the System Layer:

· Gather all header and essential information (eg. SCR)

II. Read the pack header and system header in a PACK:

· Use the header_length value to index into the first Packet

III. Read the packet header in a Packet:

· Read the stream_id, and the PTS values

· Use the packet_length value to index to the 1st packet_data_byte
IV. Read a number of packet_data_bytes and map them into a BuffeR:

· This BuffeR will be the Video/Audio Level MPEG Stream.

V. Process the ES (Elementary video/audio Stream) in BuffeR:

1) Scan the BuffeR to find any of sequence_header_code, group_start_code (GOP start), picture_start_code, or slice_start_code.

2) Map the information found so far, from the stream, into the RTP fixed header, video specific header (if video) and the RTP payload.

3) Read the rest of BuffeR as pictures and map them into the RTP payload. As each RTP packet if filled, use extra packets as needed. Be sure to copy RTP headers info in all RTP packets. Be sure also to adjust the P (picture type), the TR (temporal reference), the M bit, the E bit, the B bit, and the S bit (all in the RTP headers) as needed.

4) Repeat step 3 until you run out of data in BuffeR; then go back to step III and read the next Packet (back to System Layer) in the current PACK.

VI. Return again to the System Layer (step II) to read the next PACK, and follow the same procedure. Repeat until an ISO 11172 end code is encountered, in which case the RTP transmission ends.
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