1

4/1/98 Common Generic R TP Payload Format 1

Commo n Generic

RTP Payload Format

Anders Klemets

4/1/98 Common Generic R TP Payload Format 2

RTP Payload Formats

4 Each codec bitstreamrequires an RTP P.F.

˘ Defines how the bitstream is encapsulated in R TP.

˘ May define a Pay load Format H eader that sh ould b e

included in the RTP packet.

˘ May use knowledge of the codec to pro vid e resiliency

against lost RTP pa ckets.

¯ Redundant information.

¯ Independently decodable packets.

4/1/98 Common Generic R TP Payload Format 3

Pro blems

4 Servers need a P.F. implementation for each

supported codec bitstream.

˘ Each new codec req uir es upgrading the se rver.

˘ Server administr ator mu st tr ust content prov ide r and

so ftware ven dor.

4 Extensible file formatsthat use many codecs.

˘ Examples:ASF, QuickTime , MPEG-4 File Format

4 Lengthy standardization process.

˘ W hat if I wan t to u se my new co dec

4 Simple ^network layer~ fr agmentation.

4 If a fragment is lost, all ot her fragments o f the same

^PD U~ must be d iscarded .

4

0 1 2 3

0 1 2 3 4 5 6 7 8 9 0 1 2 3 4 5 6 7 8 9 0 1 2 3 4 5 6 7 8 9 0 1

+ - + - + - + - + - + - + - + - + - + - + - + - + - + - + - + - + - + - + - + - + - + - + - + - + - + - + - + - + - + - + - + - +

| 0 | S | 0 | P D U .

+ - + - + - + - + - + - + - + - + - + - + - + - + - + - + - + - + - + - + - + - + - + - + - + - + - + - + - + - + - + - + - + - +

S = 1 , M = 0 : F i r s t f r a g m e n t

S = 1 , M = 1 : L a s t f r a g m e n t

S = 0 , M = 0 : O t h e r f r a g m e n t

4/1/98 Common Generic R TP Payload Format 7

Codec-aware fragmentati on

4 Fragment bo undaries cho sen by ^app. layer~

˘ May allowa partial ^App. Unit~ to be decoded

4 OFFSET field gives placement of fragment

4 FRAG field g ives fragment sequ ence number

˘ S eparates fragmentsof different ^App. Units.~

0 1 2 3

0 1 2 3 4 5 6 7 8 9 0 1 2 3 4 5 6 7 8 9 0 1 2 3 4 5 6 7 8 9 0 1

+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+

|0|S | FRAG | OFFSET |

+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+

. PDU .

+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+

S: Shift OFFSET 8 bits to the left

FRAG: Fragment number ( <> 0)

OFFSET: Byte offset of fragment into App. Unit

4/1/98 Common Generic R TP Payload Format 8

Nested fragmentation

4 Codec-aware and codec-unaware fragmentation can be combined.

4 Example:

1. Codec-aware fragments are read fro m a file.

2. Some of the fragments have a size that is > MTU.

3. Codec-unaware fragmentation is appli ed on the fragments that exceed the MTU size .

4/1/98 Common Generic R TP Payload Format 9

G roup ing (bundling)

4 RTP packets may contain multiple PDU´s.

˘ TIMESTA MP DELTA field allows for d ifferent p resentation times.

4 Fragments (of both kinds) may be grouped.

˘ Allo ws for co nstant size RTP pack ets.

4 Grouped elements can be tagged as ^Extension

Data~

˘ Allo ws arbitrary extensio n h eaders for each PD U.

4/1/98 Common Generic R TP Payload Format 10

Extension Data

4 Allows arbitrary extensions(specify thru SDP?)

4 Example of extensions that can be ignored:

˘ Sen d Time timestamp

˘ Duration field

˘ Key Frame flag, etc.

4 Extensions that cannot safely beignored:

˘ Multiplexing of mu ltiple logical streams into o ne RTP packet.

¯ C.f. F lexMux in MPEG-4

4/1/98 Common Generic R TP Payload Format 11

G roup ing example 1

0 1 2 3

0 123 456 78 9 0 1 234 56 789 0 1 2 3 4 5 67 890 1

+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+

|1|S | FRAG | OFFSET |

+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+

|0|0 | LENGTH | .

+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+- + .

. PDU(Last Fragment ) .

+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+

|1|0 | LENGTH | .

+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+- + .

. Extension Data .

+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+

|0|B | LENGTH | TIMESTAMPDELTA |

+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+

. PDU(FirstFragment ) .

+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+

LENGTH: Indicates fragmentation

B: Indicates fragmenttype

G=1: Indicates presenceof Grouping fields

E=1: Indicates Extension Data

4/1/98 Common Generic R TP Payload Format 12

Grouping example 2

0 1 2 3

0 1 2 3 4 5 6 7 8 9 0 1 2 3 4 56 7 8 9 0 1 2 3 4 5 6 7 8 9 0 1

+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+

|1|S | 0 |1|1| LENGTH | .

+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+- + .

. Extension Data .

+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+

. PDU .

+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+

G=1: Indicates presenceof Groupingheader

E=1: Indicates Extension Data

B=1: Indicates that noGrouping header follows

4/1/98 Common Generic R TP Payload Format 13

O verhead per RTP pack et

Bytes Features

1 1 P DU, codec-unaware fragmentation

3 1 P DU, codec-unaware fragmentation, extension data

4 1 P DU, codec-aware fragmentation

7 2 PDU´s with different TS, codec-una ware fragmentation

11 2 PDU´s with different TS, codec-una ware fragmentation, 2extension data fields

4/1/98 Common Generic R TP Payload Format 14

Conclusion

A generic RTP payload format with:

4 minimalist set of features

˘ feature s intera ct, can b e combined

˘ attempt to cover most usage scen arios

4 low-overhead packet format

4 ease of extensibility

˘ the Comm on fo rmat can be extended to a Specialized format