The Real Time Streamin g

Pro tocol (R TSP)

R ob Lanphier

Progr essive Networks

October 25, 1996

RTSP l Open communicatio ns protocol for control and delivery of streaming media l Sup ports on-demand access of multimedia item s such as real-time audio /video files an d live r eal-time feeds l Sup ports any type of live or o ther pacedcontent information

RTSP Design Considerations l Im plementations must be interoperable while fosterin g innovation l Protocol must be us able over lowbandwidth l Must push the industry f orward by offering easy transition to new techno logies, such as multicasting

RTSP Features l Provides a complete set of fu nctionality for streaming multimedia l Reduces R TP p acket headers by up to 75% l Privately unicasts reporting packets from client to server, s aving ban dwidth l Valid ation and auth en tication m echanism built into the protocol

(more..)

RTSP Featu res (cntd.)

l Sophisticated options negotiation for multiparty extensibility l C hoice of transport l Ind ependent control for each stream

Comp lete One-to-Many

Sp ecification l Provides a complete set of fu nctionality for one-to-man y streamin g of multimed ia l Not d esigned for co nferencing (that´s best left for conferencing protocols ) l RTP leaves the concept of a con trol chan nel larg ely undefined. RTSP com pliments RTP by filling this gap.

RTSP Benefi t: Private Reporti ng in Low Bandwidth l Privately un icasts rep ortin g packets from client to server, saving ban dwidth l R educes the 5% ov erhead of RTCP repo rting data sent to every client by every other client, w hich is not us efu l enough in a bro adcas tin g model to justify s uch overhead.

RTCP reporting stru cture

Server

Clien t A

Clien t B

Clien t E

Clien t F

Clien t C

Clien t D

Clien t G

Clien t H

Subne t 1

Subne t 2 Subne t 4

Subne t 3

RTSP Benefi t: Private Reporti ng l Privately un icasts rep ortin g packets from client to server, saving ban dwidth l R educes the 5% ov erhead of RTCP repo rting data sent to every client by every other client, w hich is not us efu l enough in a bro adcas tin g model to justify s uch overhead.

RTSP Ben efit: Compressed RT P l Comp ress ed R TP redu ces UDP pack et headers by u p to 75% over standard RTP l Eliminates th e RTCP requirement, sav ing

5% in th e data stream

Pro blems wit h RTP/RTCP in

Low Bandwidth Situation s l R TC P traffic is limited to 5% of RTP traffic l 25% of that is for sen ders l At 2 kilobytes per second, this is only 7 5 bytes per second l 75 by tes per second , shared 1000 clients is one 80 byte packet every 1 7 or 18 minutes

RTSP Ben efit: Validati on and

Auth entication l Valid ation and auth en tication m echanism built into the protocol l Extens ible featur e which allows for content protection and security from both client and server.

RTSP Benefi t: Options

N egotiation l Time-tes ted format: based on Telnet pro tocol l Sophisticated options negotiation for multiparty extensibility l Allo ws easy creatio n of extensions while main taining a base-level o f inter operability l B y breaking up options, implementors can pick and ch oos e wh ich optio ns work best

Opti ons Negot iation

Client A

Feature A1

Feature A2

Client B

Feature B1

Feature B2

Client C

Feature C1

Feature C2

Server A

Feature A1

Feature A2

Server B

Feature B1

Feature B2

Server C

Feature C1

Feature C2

No Extra

Features

Feature A1

Feature A2

No Extra

Features

O ptions N egotiati on

Client A

F eature A1

F eature B2

Client B

F eature B1

F eature B2

Client C

F eature C1

F eature B2

S erver A

F eature A1

F eature B2

S erver B

F eature B1

F eature B2

S erver C

F eature C1

F eature B2

Feature B2

Feature A1

Feature B2

Feature B2

RTSP U sage l Depends on bandwidth and infras tructure

RTSP Protocol

Compressed

RTP Pr otocol

RTP Pr otocol

Low bandwidth

High

Bandwidth

RTSP Architecture l C ontrol channel: Multiplexed TCP using

SCP l Data Channel: TC P, UDP or Multicas t UDP l Data Packet Format: RTP or Compressed

R TP

TCP Control Ch annel l Provides reliability in a time-tes ted manner l Provides slightly better security l Eas ier implementation for firewalls l Abstraction of the data channel is a poss ibility for future versions

TCP co ntrol l SCP ^sessions~ l B ased on HTTP-NG

Data Chann el Flexibility l Data channel trans port determined by a control message

˘ TCP/SCP

˘ UDP

˘ MulticastUDP l New data channel types may be added in the future

Tran sport Level Data Transports l TCP: Provides reliable delivery and easiest firewall traversal l UDP: Provides application control of packets, allowing loss forg iveness l Multicas t UDP: Provides highly-s calable deliv ery of live content

Application Level Data

Transports l SCP: Used to mu ltiplex several data and control session s on a sin gle TC P connection l Comp ress ed SCP: what the name implies l RTP: Provides fully com patible RTP/RTCP support l Comp ress ed R TP: Provides RTP functionality with lower overhead

SCP Delivery l Allo ws control con nection to be used as data channel l Easy for packet-level filters : all they see is one ou tbound TCP sessio n l Works well with op erating systems that lim it th e nu mber of open connections

Comp ressed header S CP l Reduces the typical SC P header from four bytes to just one in most cases l Works with existing SCP

RTP/RTCP l Useful in maintain ing comp atibility with the exis ting MBONE l Full compatibility with tools that require

R TC P complience l Offers jitter calculation an d s tream s ynchro nization

Comp ressed RTP l Eliminates RTC P requ irement l Reduces R TP h eader from 12 b ytes to as low as 3 bytes in many cases l Doesn´t rely on previo us packet: p acket loss is OK l Great for low-bandwidth con nections

Future Directions l Ev ent file format l Ev ent stream format

RTSP Resources l http ://www.ietf.org (m music working group/confctrl workin g group ) l http ://www.realaudio.com l Reference im plementation