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Abstract

This memorandunis arevision of RFC 2326,which s currentlya Proposedtandard.

The Real Time StreamingProtocol,or RTSR is an application-leel protocolfor control over the
delivery of datawith real-timeproperties RTSP providesan extensibleframework to enablecontrolled,
on-demandlelivery of real-timedata,suchasaudioandvideo. Sourcesf datacanincludebothlive
datafeedsandstoredclips. This protocolis intendedto controlmultiple datadelivery sessionsprovide
ameandor choosingdelivery channelsuchasUDP, multicastUDP andTCPR, andprovide a meansfor
choosingdelivery mechanismbasediponRTP (RFC 1889).
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1 Intr oduction

1.1 The Update of the RTSP Specification

This is thedraft to an updateof the RTSPwhich currentlyis a proposedstandarddefinedin [21]. During
theyearssinceRTSPwaspublishedmary flaws hasbeenfound. This drafttriesto addresshese.Thework
is notyetcompletedo getall known issuegesohed.

Thegoalis to progressRTSPto draft standardIf thatis possiblewithoutfirst publishingit asaproposed
standards notyet determinedasit depend®nthe changesecessaryo make the protocolwork.

Seethelist of changesn chapterF to seewhathasbeenaddressedT he currentlyopenissuesarelisted
in chapterE.

Thereis currentlya list of reportedbugsavailableat "http://rtspspec.saaeforgenet. This list should
be taken into accountwhen readingthis specification. A lot of thesebugs are addressedbut not yet all.
Pleasecommenton unresoled onesto give your view.

Anotherway of giving input on this work is to sende-mail to the MMUSIC WG’s mailing list mmu-
sic@ietf.og andtheauthors.
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Take specialnoticeof thefollowing:

e Theexamplesection 15 hasnotyet beenrevisedasthe changego protocolhasnotbeencompleted.

¢ The BNF chapter 16 hasneitherbeencompiledcompletely

All of the contentsof RFC 2326 is not longer part of this draft. In an attemptto prevent the draft
from becomingto thick for its own good,the specificatiorhasbeenreducedandsplit. The contentof this
draftis the corespecificatiorof the protocol. It containsthe basicideabehindRTSR the basicandgeneral
functionalitynecessario establiston-demand play-backsessionandtheprotocolextensionrmechanisms.
This allow ustoo keepthis draftasshortaspossiblejt is however still aratherthick document.

Any otherfunctionalitywill be publishedasextensiondocumentsSofarthereexist two proposals:

e NAT and FW traversalmechanismdor RTSP are describedin a documentcalled "How to make
Real-Time StreamingProtocol(RT SP)traverseNetwork AddressTranslatorgNAT) andinteractwith
Firewalls” [33].

¢ TheMUTE extension[34] containsaproposabnhow to addthe possibilityto MUTE andUNMUTE
mediastreamsn a aggr@atedmediasessiorwithout affecting the time-line of the playback.Unfor-
tunatelythedrafthasexpiredin IETF’s repository

Therehasbeendiscussioraboutthefollowing extensiondo RTSRP they have however sofarnotbecome
concreteproposals:

e Transporisecurityfor RTSPmessage@tsps).
e Unreliabletransporiof RTSPmessage@tspu).

e TheRecordfunctionality

A text body type with suitablesyntaxfor basicparameterso be usedin SET_PARAMETER, and
GET_PARAMETER. IncludinglANA registry within the definednamespace.

An RTSPMIB.

1.2 Purpose

TheReal-Time Streamind?rotocol(RTSP)establisheandcontrolseitherasingleor severaltime-synchronized
streamf continuousmediasuchasaudioandvideo. It doesnot typically deliver the continuousstreams
itself, althoughinterleasing of the continuousmediastreamwith the controlstreamis possible(seeSection
11.11).In otherwords,RTSPactsasa “network remotecontrol” for multimediaseners.

Thesetof streamdo be controlledis definedby a presentatiomescription.This memorandungdoesnot
defineaformatfor a presentatiomescription.

Thereis no necessityfor a notionof an RTSPconnectionjnsteada sener maintainsa sessiorlabeled
by anidentifier An RTSPsessioris in normallynottiedto atransport-lgel connectiorsuchasa TCP con-
nection. During an RTSPsessionan RTSPclient may openandclosemary reliabletransportconnections
to the sener to issueRTSPrequests Alternatively, it may usea connectionlesgransportprotocolsuchas
UDP.

H. SchulzrinneA. Rao,R. Lanphier M. Westerlund ExpiresSeptember2003 [Page7]



INTERNET-DRAFT draft-draft-ietf-mmusic-d2326bis-03.ps March 3, 2003

The streamscontrolledby RTSPmay useRTP [1], but the operationof RTSP doesnot dependon the
transportmechanisnusedto carry continuousmedia.

Theprotocolis intentionallysimilarin syntaxandoperationto HTTP/1.1[26] sothatextensionmecha-
nismsto HTTP canin mostcasesalsobe addedto RTSP However, RTSPdiffersin a numberof important
aspectfrom HTTP:

¢ RTSPintroducesanumberof new methodsandhasa differentprotocolidentifier

e An RTSPsener needsto maintainstateby default in almostall casesas opposedo the stateless
natureof HTTP.

e BothanRTSPsenerandclientcanissuerequests.

e Datais usually carriedout-of-bandby a differentprotocol. Sessiordescriptionss one possibleex-
ception.

¢ RTSPis definedto uselSO 10646(UTF-8) ratherthanISO 8859-1,consistenwith currentHTML
internationalizatio efforts [3].

e The Request-URBlwayscontainsthe absoluteURI. Becauseof backward compatibility with a his-
torical blunder HTTP/1.1[26] carriesonly the absolutepathin therequeseandputsthe hostnamein
aseparatdeadeffield.

Thismales“virtual hosting”easieywhereasinglehostwith onelP addres$ostsseveraldocumentrees.
The protocolsupportghefollowing operations:

Retrieval of mediafrom mediasewer: The client can requesta presentatiordescriptionvia HTTP or
someothermethod. If the presentationis beingmulticast,the presentatiordescriptioncontainsthe
multicastaddresseandportsto be usedfor the continuousmedia. If the presentations to be sent
only to theclientvia unicastthe client providesthe destinatiorfor securityreasons.

Invitation of a mediaserver to a conference: A mediasener canbe“invited” to join anexisting confer
enceto play backmediainto the presentation.This modeis usefulfor distributed teachingapplica-
tions. Severalpartiesin the conferencenaytake turns“pushingthe remotecontrol buttons”.

Addition of mediato an existing presentation: Particularlyfor live presentationst is usefulif thesener
cantell theclientaboutadditionalmediabecomingavailable.

RTSPrequestsnay be handledby proxies,tunnelsandcachesasin HTTP/1.1[26].

1.3 Requirements

Thekey words*MUST”, “MUST NOT”, “REQUIRED”, “SHALL", “SHALL NOT”, “SHOULD", “SHOULD
NOT”, “RECOMMENDED”, "MAY”, and“OPTIONAL” in thisdocumentreto beinterpretechsdescribed
in RFC2119[4].
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1.4 Terminology

Someof the terminologyhasbeenadoptedfrom HTTP/1.1[26]. Termsnot listed hereare definedasin
HTTP/1.1.

Aggregatecontrol: The control of the multiple streamsusing a single timeline by the sener. For au-
dio/videofeeds,this meansthatthe client may issuea single play or pausemessagéeo control both
theaudioandvideofeeds.

Aggregatecontrol URI: The URI thatrepresentshe whole aggregyate. Normally specifiedin the session
description.

Conference: amultiparty multimediapresentationwhere*multi” impliesgreatethanor equalto one.
Client: Theclientrequestsnediaservicefrom the mediasener.

Connection: A transporfayervirtual circuit establishedbetweertwo programgor the purposeof commu-
nication.

Container file: A file which may contain multiple media streamswhich often comprisea presentation
whenplayedtogether RTSPsenersmay offer aggrgatecontrolon thesefiles, thoughthe concepiof
acontaineffile is notembeddedhn the protocol.

Continuous media: Datawherethereis a timing relationshipbetweensourceand sink; thatis, the sink
mustreproducethe timing relationshipthat existed at the source. The most commonexamplesof
continuousnediaareaudioandmotionvideo. Continuousnediacanbereal-time(interactive) where
thereis a “tight” timing relationshipbetweensourceand sink, or streaming(playbadk), wherethe
relationshipis lessstrict.

Entity: Theinformationtransferrecasthe payloadof arequesbr responseAn entity consistof metain-
formationin the form of entity-headefields andcontentin the form of an entity-body asdescribed
in Section8.

Feature-tag: A tagrepresenting certainsetof functionality i.e. afeature.

Media initialization: Datatype/codespecificinitialization. This includessuchthingsasclockratescolor
tables,etc. Any transport-indeperaht informationwhich is requiredby a client for playbackof a
mediastreamoccursin the mediainitialization phaseof streamsetup.

Media parameter: Parametespecificto a mediatype thatmay be changedeforeor during streamplay-
back.

Media server: The sener providing playbackservicesfor one or more mediastreams. Differentmedia
streamswithin a presentatiomay originatefrom differentmediaseners. A mediasener mayreside
onthesameor adifferenthostasthewebsener the presentatioiis invoked from.

Media sermver indir ection: Redirectionof amediaclientto adifferentmediasener.

(Media) stream: A singlemediainstanceg.g.,anaudiostreamor avideostreamaswell asasinglewhite-
boardor sharedapplicationgroup. Whenusing RTP, a streamconsistsof all RTP and RTCP pack-
ets createdby a sourcewithin an RTP session. This is equialentto the definition of a DSM-CC
stream([9).
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Message: The basicunit of RTSPcommunicationconsistingof a structuredsequencef octetsmatching
the syntaxdefinedin Sectionl6 andtransmittedvia a connectioror aconnectionlesprotocol.

Non-AggregatedControl: Controlof asinglemediastream.Only possiblein RTSPsessionsvith asingle
media.

Participant: Memberof a conferenceA participantmaybeamachineg.g.,aplaybacksener.

Presentation: A setof one or more streamspresentedo the client as a completemediafeed, using a
presentatiordescriptionasdefinedbelon. In mostcasesn the RTSPcontext, this impliesaggr@ate
control of thosestreamsput doesnot have to.

Presentationdescription: A presentatiomlescriptiorcontainanformationaboutoneor moremediastreams
within apresentationsuchasthe setof encodingsnetwork addresseandinformationaboutthe con-
tent. OtherlETF protocolssuchasSDP (RFC 2327[24]) usetheterm“session”for alive presenta-
tion. The presentatiomescriptionmaytake several differentformats,including but not limited to the
sessiordescriptionformatSDP

Response:An RTSPresponself anHTTP responsés meantthatis indicatedexplicitly.
Request: An RTSPrequestlf anHTTP requesis meantthatis indicatedexplicitly.

RTSP session: A stateestablishednaRTSPsener by aclientwith anSETUP request.TheRTSPsession
exist until it eithertimeoutsor is explicitly removedby a TEARDOWN request.Thesessiorcontains
stateaboutwhich mediaresourceshatcanbe playedandtheir transport.

Transport initialization: Theneggotiationof transporinformation(e.g.,portnumberstransporiprotocols)
betweertheclientandthesener.

1.5 Protocol Properties

RTSPhasthefollowing properties:

Extendable: New methodsandparametersanbeeasilyaddedio RTSP

Easyto parse: RTSPcanbeparsedy standardHTTP or MIME parsers.

Secure: RTSP re-usesweb securitymechanismseither at the transportlevel (TLS, RFC 2246 [27]) or
within the protocolitself. All HTTP authenticatiormechanismsuchasbasic(RFC 2616[26, Sec-
tion 11]) anddigestauthenticatiofRFC 2069[6]) aredirectly applicable.

Transport-independent: RTSP may useeitheran unreliabledatagranprotocol (UDP) (RFC 768[7]), a
reliabledatagranprotocol(RDP, RFC 1151, not widely used[8]) or areliable streamprotocolsuch
asTCP(RFC793[9)]) asit implementsapplication-leel reliability.

Multi-ser ver capable: Eachmediastreamwithin a presentatioanresideon adifferentsener. Theclient
automaticallyestablisheseveral concurrentcontrol sessionsvith the differentmediaseners. Media
synchronizations performedat thetransportevel.

Control of recording devices: The protocol cancontrol both recordingand playbackdevices, aswell as
devicesthatcanalternatebetweerthetwo modes(*VCR").
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Separationof stream control and conferenceinitiation: Streamcontrolis divorcedfrom inviting a me-
dia sener to a conference.In particular SIP[10] or H.323[28] may be usedto invite a senerto a
conference.

Suitable for professionalapplications: RTSPsupportdrame-level accurag throughSMPTEtime stamps
to allow remotedigital editing.

Presentationdescription neutral: The protocoldoesnot imposea particularpresentatiordescriptionor
metafileformatandcancorvey the type of formatto be used.However, the presentatiorescription
mustcontainatleastoneRTSPURI.

Proxy and firewall friendly: The protocol shouldbe readily handledby both applicationand transport-
layer (SOCKS|[11]) firewalls. A firewall may needto understandhe SETUP methodto opena
“hole” for the UDP mediastream.

HTTP-friendly: Wheresensible RTSPreusesHTTP conceptsso that the existing infrastructurecanbe
reused.This infrastructurancludesPICS(Platformfor InternetContentSelection12, 13]) for asso-
ciatinglabelswith content.However, RTSPdoesnot justaddmethod€o HTTP sincethe controlling
continuousmediarequiressener statein mostcases.

Appropriate server control: If aclientcanstarta streamjt mustbe ableto stopa stream.Senersshould
not startstreamingo clientsin suchaway thatclientscannotstopthe stream.

Transport negotiation: The client cannegotiatethe transportmethodprior to actuallyneedingto process
acontinuougnediastream.

Capability negotiation: If basicfeaturesaredisabledtheremustbe somecleanmechanisnfor the client
to determinewhich methodsare not going to be implemented. This allows clientsto presentthe
appropriatauserinterface. For example,if seekingis not allowed, the userinterfacemustbe ableto
disallov moving a sliding positionindicator

An earlierrequirementn RTSPwasmulti-client capability However, it wasdeterminedhata betterapproach
wasto male surethatthe protocolis easily extensibleto the multi-client scenario.Streamidentifierscanbe used
by several control streamsso that “passingthe remote”would be possible. The protocolwould not addresshow
severalclientsnegotiateaccessthis is left to eithera “social protocol” or someotherfloor controlmechanism.

1.6 Extending RTSP

Sincenot all mediaseners have the samefunctionality mediasenersby necessitywill supportdifferent
setsof requestsFor example:

e A senermaynotbecapableof seeking(absolutepositioning)if it is to supportive eventsonly.

e Somesenersmay not supportsettingstreamparameterandthusnot supportGET_PARAMETER
andSET_PARAMETER.

A sener SHOULD implementall headeffieldsdescribedn Sectionl3.

H. SchulzrinneA. Rao,R. Lanphier M. Westerlund ExpiresSeptember2003 [Pagell]



INTERNET-DRAFT draft-draft-ietf-mmusic-d2326bis-03.ps March 3, 2003

It is up to thecreatorof presentatiomescriptionsiotto asktheimpossibleof asener. This situationis
similarin HTTP/1.1[26], wherethe methodsdescribedn [H19.5] arenot likely to be supportechcrossall
seners.

RTSPcanbeextendedn threeways,listedherein orderof the magnitudeof changesupported:

e Existing methodscanbe extendedwith new parametersaslong astheseparameterganbe safely
ignoredby therecipient.(Thisis equivalentto addingnen parameterso anHTML tag.) If theclient
needsnggatve acknavledgemeniwhena methodextensionis not supporteda tag correspondingo
the extensionmaybe addedn the Require: field (seeSection13.32).

¢ New methodsanbeaddedf therecipientof themessagdoesnotunderstandherequestit responds
with errorcode501 (Not Implementedandthe sendershouldnot attemptto usethis methodagain.
A clientmayalsousethe OPTIONS methodto inquire aboutmethodssupportedy the sener. The
sener SHOULD list the methodst supportausingthe Public responsdieader

¢ A new versionof the protocolcanbe defined,allowing almostall aspectgexceptthe positionof the
protocolversionnumber)to change.

Thebasiccapabilitydiscorery mechanisntanbe usedto bothdiscover supportfor a certainfeatureand
to ensurethata featureis availablewhenperforminga request.For detailedexplanationof this seechapter
10.

1.7 Overall Operation

Eachpresentatiormndmediastreammay be identifiedby an RTSPURL. The overall presentatiorandthe
propertiesof the mediathe presentatioris madeup of are definedby a presentatiordescriptionfile, the
formatof whichis outsidethe scopeof this specification.The presentatiomescriptiorfile maybe obtained
by the client using HTTP or other meanssuchas email and may not necessarilybe storedon the media
sener.

For the purposesof this specification,a presentatiordescriptionis assumedo describeone or more
presentationsgachof which maintainsa commontime axis. For simplicity of expositionandwithout loss
of generality it is assumedhat the presentatiordescriptioncontainsexactly one such presentation. A
presentatiomay containseveralmediastreams.

The presentatiordescriptionfile containsa descriptionof the mediastreamamnaking up the presenta-
tion, including their encodingsjanguage and other parametershat enablethe client to choosethe most
appropriatecombinationof media. In this presentatiordescription,eachmediastreamthatis individually
controllableby RTSPis identifiedby an RTSPURL, which pointsto the mediasener handlingthat par
ticular mediastreamandnameghe streamstoredon thatsener. Severalmediastreamscanbelocatedon
differentseners; for example,audioandvideo streamscan be split acrosssenersfor load sharing. The
descriptionalsoenumerateg/hich transporimethodghe sener is capableof.

Besideghe mediaparametershe network destinatioraddressandport needto be determined Several
modesof operationcanbedistinguished:

Unicast: The mediais transmittedo the sourceof the RTSPrequestwith the port numberchoserby the
client. Alternatively, the mediais transmittedon the samereliablestreamasRTSP

Multicast, sewver choosesaddress: The mediasener picks the multicastaddressand port. This is the
typical casefor alive or nearmedia-on-demanttansmission.
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Multicast, client choosesaddress: If the sener is to participatein an existing multicastconferencethe
multicastaddressport and encryptionkey are given by the conferencedescription,establishedy
meansoutsidethe scopeof this specification.

1.8 RTSP States

RTSPcontrolsa streamwhich may be sentvia a separatgrotocol,independentf the controlchannel.For
example,RTSPcontrolmay occuron a TCP connectiorwhile the dataflows via UDP. Thus,datadelivery
continuesvenif noRTSPrequestarerecevedby themediasener. Also, duringits lifetime, asinglemedia
streammay be controlledby RTSPrequestsssuedsequentiallyon differentTCP connections.Therefore,
the sener needg€o maintain“sessionstate”’to be ableto correlateRTSPrequestwith a stream.The state
transitionsaredescribedn Appendix A.

Many methodsn RTSPdo not contritute to state.However, thefollowing play a centralrole in defining
the allocationand usageof streamresourceson the sener: SETUP, PLAY, PAUSE, REDIRECT and
TEARDOWN.

SETUP: Causeghesenerto allocateresourcesor a streamandcreatean RTSPsession.
PLAY: Startsdatatransmissioron a streamallocatedvia SETUP.
PAUSE: Temporarilyhaltsa streamwithoutfreeingsenerresources.

TEARDOWN: Freesesourcesssociateavith thestream.The RTSPsessiorceaseso exist onthesener.

RTSP methodsthat contritute to stateusethe Session headerfield (Section13.37)to identify the
RTSPsessionwhosestateis beingmanipulated.The sener generatesessioridentifiersin response
to SETUP requestgSection11.3).

1.9 Relationshipwith Other Protocols

RTSP hassomeoverlap in functionality with HTTP. It also may interactwith HTTP in that the initial
contactwith streamingcontentis oftento be madethrougha web page. The currentprotocolspecification
aimsto allow differenthand-of pointsbetweerawebsener andthe mediasener implementingRTSR For
example,the presentatiordescriptioncan be retrieved usingHTTP or RTSR, which reducesoundtripsin
web-bravserbasedscenariosyet alsoallows for standalond&kTSPsenersandclientswhich donotrely on
HTTP atall.

However, RTSP differs fundamentallyfrom HTTP in that mostdatadelivery takes place out-of-band
in a differentprotocol. HTTP is an asymmetricprotocol wherethe client issuesrequestsand the sener
respondslin RTSP boththe mediaclientandmediasener canissuerequests RTSPrequestarealsonot
statelessthey may setparametersnd continueto control a mediastreamlong after the requesthasbeen
acknavledged.

Re-usingHTTP functionality hasadwantagesn atleasttwo areasnamelysecurityandproxies. The require-
mentsarevery similar, sohaving the ability to adoptHT TP work on cachesproxiesandauthenticatioris valuable.

While mostreal-timemediawill useRTP asatransporfprotocol, RTSPis nottiedto RTP.
RTSPassumeshe existenceof a presentatiordescriptionformatthat canexpressboth staticandtem-
poral propertiesof a presentatiorrontainingseveralmediastreams.
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2 Notational Conventions

Sincemary of the definitionsand syntaxare identicalto HTTP/1.1, this specificationonly pointsto the
sectionwherethey aredefinedratherthancopying it. For brevity, [HX.Y] is to betakento referto Section
X.Y of thecurrentHTTP/1.1specificatiofRFC 2616[26]).

All the mechanismspecifiedin this documentaredescribedn both proseandan augmentedackus-
Naurform (BNF) similarto thatusedn [H2.1]. It is describedn detailin RFC2234[14], with thedifference
thatthis RTSPspecificatiormaintainghe “#” notationfor comma-separatdists from [H2.1].

In this draft, we useindentedandsmallertype paragraphso provide backgroundandmotivation. This
is intendedo give readersvhowerenotinvolvedwith theformulationof thespecificatioranunderstanding
of why thingsaretheway thatthey arein RTSP b

3 Protocol Parameters

3.1 RTSP Version

HTTP SpecificatiorSectionH3.1] applieswith HTTPreplacedy RTSP This specificatiordefinesversion
1.0of RTSP

3.2 RTSPURL

The“rtsp”, “rtsps” and“rtspu” schemesreusedto referto network resourcewia the RTSPprotocol. This
sectiondefinesthe scheme-specifisyntaxandsemanticsor RTSPURLSs.

risp.URL = (7rtsp:”/"rtspu:”/ "rtsps:”)
"II" host [ ™" port ] [ abs_path | [ "#” fragment ]
host = As defined by RFC 2732 [30]
abs_path = As defined by RFC 2396 [22]
port = *DIGIT

Notethatfragmentandqueryidentifiersdo nothave awell-definedmeaningat this time, with theinterpretation
left to the RTSPsener.

The schemetsp requiresthat commandsareissuedvia a reliable protocol (within the Internet, TCP),
while the schemertspu identifiesan unreliableprotocol (within the Internet, UDP). The schemertsps
identifiesa reliabletransportusing TLS [27]. Thertspuandrtspsis not definedin this specificatiorandif
for future extensionsof the protocol.

If theport is emptyor notgiven,port554is assumedThesemanticarethattheidentifiedresourcecan
becontrolledby RTSPatthesenerlisteningfor TCP (schemértsp”) connection®r UDP (schemértspu”)
pacletsonthatport of host, andthe Request-URI for theresourcas rtsp_URL.

Theuseof IP addresses1 URLs SHOULD be avoidedwheneer possible(seeRFC 1924[16]). Note:
Using qualifieddomainnamesn ary URL is onerequiremenfor makingit possiblefor RFC 2326imple-
mentationsof RTSPto uselPv6. This specifications updatedo allow for literal IPv6 addresses RTSP
URLs usingthehostspecificatiorin RFC 2732[30].

A presentatioror a streamis identifiedby a textual mediaidentifier usingthe charactesetandescape
corventions/H3.2] of URLs (RFC2396[22]). URLsmayreferto astreanor anaggregateof streamsi.e.,a
presentationAccordingly requestslescribedn Sectionll canapplyto eitherthewhole presentatiorr an
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individual streamwithin the presentationNote thatsomerequesimethodscanonly be appliedto streams,
not presentationandvice versa.
For example,the RTSPURL:

rtsp:// medi a. exanpl e. com 554/ tw st er/audi otrack

identifiesthe audio streamwithin the presentatiorftwister”, which canbe controlledvia RTSP requests
issuedover a TCP connectiorto port 554 of hostrredi a. exanpl e. com
Also, theRTSPURL:

rtsp:// nmedia. exanpl e. com 554/ twi ster
identifiesthe presentatioritwister”, which maybecomposedf audioandvideo streams.

This doesnot imply a standardway to referencestreamsin URLs. The presentatiordescriptiondefinesthe
hierarchicalrelationshipsn the presentatiorandthe URLSs for the individual streams.A presentatiordescription
maynamea stream‘a.mov” andthewholepresentatiorib.mov”.

The path component®f the RTSP URL are opaqueto the client anddo not imply ary particularfile
systemstructurefor the sener.

Thisdecouplingalsoallows presentatiomlescriptiongo beusedwith non-Rr'SPmediacontrolprotocolssimply
by replacingthe schemen the URL.

3.3 Sessiondentifiers

Sessiondentifiersarestringsof ary arbitrarylength. A sessiondentifier MUST be choserrandomlyand
MUST beatleasteightcharacteréong to make guessingt moredifficult. (SeeSectionl7.)

session-id = 8* ALPHA /DIGIT / safe)

3.4 SMPTE Relative Timestamps

A SMPTE elatve timestampexpressegsime relative to the startof the clip. Relatve timestampsare ex-
pressecasSMPTEtime codesfor frame-level accesaccurag. Thetime codehasthe format

hours:minutes:secatsframes.sufsames

with the origin at the startof the clip. The default smpteformatis“SMPTE 30 drop” format, with frame
rateis 29.97framesper second.Other SMPTE codesMAY be supportedsuchas”SMPTE 25”) through
the useof alternatve useof "smptetime”. For the“frames” field in the time valuecanassumehe values
0 through29. Thedifferencebetweer30 and29.97framesperseconds handledby droppingthefirst two
frameindices(values00 and01) of every minute,exceptevery tenthminute. If the framevalueis zero, it
may be omitted. Subframesaremeasuredn one-hundredtiof aframe.
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smpte-range
smpte-range-spec

smpte-type "=" smpte-range-spec
( smpte-time "-" [ smpte-time ] )
("-" smpte-time )

I~ 1

smpte-type "smpte” / "smpte-30-drop” / "smpte-25"
; othertimecodesnaybeadded
smpte-time = 1*2DIGIT ™" 1*2DIGIT " 1*2DIGIT
[":"1*2DIGIT [ " 1*2DIGIT ] ]
Examples:

snmpt e=10: 12: 33: 20-

snpt e=10: 07: 33-

snmpt e=10: 07: 00- 10: 07: 33: 05. 01
snpt e- 25=10: 07: 00- 10: 07: 33: 05. 01

3.5 Normal Play Time

Normalplay time (NPT) indicateshe streamabsolutepositionrelative to the beginning of the presentation,
not to be confusedwith the Network Time Protocol(NTP). The timestampconsistsof a decimalfraction.
The partleft of the decimalmay be expressedn eithersecondr hours,minutes,andseconds.The part
right of thedecimalpoint measure$ractionsof asecond.

Thebegginningof apresentatiororrespondso 0.0secondsNegative valuesarenotdefined.Thespecial
constannhow is definedasthecurrentinstantof alive event. It MAY only beusedfor live events,andsHALL
NOT beusedfor on-demandontent.

NPT is definedasin DSM-CC.:“Intuitively, NPT is the clocktheviewer associatewith aprogram.lt is
oftendigitally displayedbnaVCR. NPT advancesiormallywhenin normalplay mode(scale= 1), advances
atafasterratewhenin fastscanforward (high positive scaleratio), decrementsvhenin scanreverse(high
negative scaleratio) andis fixedin pausemode.NPT is (logically) equivalentto SMPTEtime codes. [5]

npt-range = [’'npt” "="] npt-range-spec
; implementationSHOULD usenpt=prefix, but SHOULD
; bepreparedo interoperatevith RFC 2326
; implementationsvhich don't useit

npt-range-spec = ( npt-time ”-" [ npt-time ] ) / ( ”-" npt-time )
npt-time = "now” / npt-sec / npt-hhmmss
npt-sec = 1*DIGIT ["” *DIGIT ]
npt-hhmmss = npt-hh """ npt-mm ”.” npt-ss [ ”.” *DIGIT ]
npt-hh = 1*DIGIT ; any positive number
npt-mm = 1*2DIGIT ; 0-59
npt-ss = 1*2DIGIT ; 0-59
Examples:

npt =123. 45- 125
npt =12: 05: 35. 3-
npt =now-
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Thesyntaxconformsto ISO 8601. Thenpt-semotationis optimizedfor automatiagenerationthentp-hhmmss
notationfor consumptiorby humanreaders.The “now” constaniallows clientsto requesto receve thelive feed
ratherthanthe storedor time-delayedsersion. This is neededsinceneitherabsolutetime nor zerotime areappro-
priatefor this case.

3.6 Absolute Time

Absolutetime is expressedas ISO 8601 timestampsusing UTC (GMT). Fractionsof a secondmay be
indicated.

utc-range = "clock” "=" utc-range-spec

utc-range-spec = (utc-time "-" [ utc-time])/ (”-" utc-time)
utc-time = utc-date "T” utc-time "Z”

utc-date = 8DIGIT; < YYYYMMDD >

utc-time = 6DIGIT [ " fraction ] ; < HHMMSS. .fraction >
fraction = 1*DIGIT

Examplefor November8, 1996at 14h37and20 anda quartersecondsJTC:

19961108T143720. 257

3.7 Feature-tags

Feature-tagare uniqueidentifiersusedto designatenew featuresin RTSP Thesetagsareusedin in Re-
quire (Section13.32), Proxy-Require (Section13.27),Unsupported (Section 13.41),and Supported
(Section13.38)headeffields.

Syntax:

feature-tag = token

The creatorof a new RTSPfeature-tagshouldeitherprefix the feature-tagvith a reversedomainname
(e.g.,"com.foo.mynevfeature”is anaptnamefor afeaturewhoseinventorcanbereachedt“foo.com”), or
registerthe new feature-tagvith the InternetAssignedNumbersAuthority (IANA), seelANA Section 18.

4 RTSP Message

RTSPis a text-basedprotocolandusesthe ISO 10646charactersetin UTF-8 encoding(RFC 2279[18]).
Linesareterminatedoy CRLF, but receversshouldbe preparedo alsointerpretCR andLF by themseles
asline terminators.

Text-basedprotocolsmale it easierto addoptionalparameterin a self-describingnanner Sincethe number
of parametersindthe frequeny of commandss low, processingfficiency is notaconcern.Text-basedorotocols,
if donecarefully, alsoallow easyimplementatiorof researctprototypesn scriptinglanguagesuchasTcl, Visual
BasicandPerl.

The 10646charactesetavoidstricky charactesetswitching,but is invisible to the applicationaslong asUS-
ASCIl is beingused. This is alsothe encodingusedfor RTCP. ISO 8859-1translatedirectly into Unicodewith
a high-orderoctetof zero. 1ISO 8859-1characteraith the most-significantit setare representecs 1100001x
10xxxxxx. (SeeRFC2279[18])
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RTSPmessagesanbecarriedoverary lowerlayertransporiprotocolthatis 8-bit clean.RTSPmessages
arevulnerableto bit errorsandsHoULD NOT besubjectedo them.

Requestsontainmethodsthe objectthe methodis operatinguponand parameterso further describe
themethod.Methodsareidempotentunlessotherwisenoted.Methodsarealsodesignedo requirelittle or
no statemaintenancatthe mediasener.

4.1 Messagelypes
See[H4.1].

4.2 MessageHeaders
See[H4.2].

4.3 MessageBody
Seg[H4.3]

4.4 Messaged.ength

When a messagdody is includedwith a messagethe length of that body is determinedoy one of the
following (in orderof precedence):

1. Any responsanessagevhich MUST NOT includea messagdody (suchasthe 1xx, 204, and 304
responsedy alwaysterminatedoy thefirst emptyline afterthe headefields, regardlesf theentity-
headeffieldspresenin the message(Note: An emptyline consistf only CRLF)

2. If aContent-Length headeffield (section13.14)is presentijts valuein bytesrepresentshelengthof
themessage-bodyf this headeffield is not presentavalueof zerois assumed.

NotethatRTSPdoesnot (atpresentsupportheHTTP/1.1*chunked” transfercoding(se¢H3.6.1]) and
requiresthe presencef the Content-Length headeffield.

Giventhe moderatdengthof presentatiomlescriptiongeturnedthe sener shouldalwaysbe ableto determine
its length,evenif it is generatedlynamically makingthe chunled transferencodingunnecessary

5 GeneralHeaderFields

See[H4.5], exceptthat Pragma, Trailer, Transfer-Encoding, Upgrade, and Warning headersare not
defined . RTSPfurtherdefineshe CSeq, andTimestamp:

general-header Cache-Control ; Sectionl13.9

[ Connection ; Section13.10
/[ CSeq ; Sectionl3.17
[/ Date ; Section13.18
| Timestamp ; Section13.39
!/ Via ; Section13.44
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6 Request

A requesimessagérom aclientto a sener or vice versaincludes,within thefirst line of thatmessagethe
methodto beappliedto theresourcetheidentifierof theresourceandthe protocolversionin use.

Request = Request-Line ; Section6.1
*( general-header ; Section5
[ request-header ; Section6.2
| entity-header) ; Section8.1
CRLF

[ message-body ] ; Section4.3

6.1 RequestLine

Request-Line = Method SP Request-URI SP RTSP-Version CRLF

Method = "DESCRIBE” ; Section11.2
| "GET_PARAMETER” ; Section1l.7
[ "OPTIONS” ; Section11.1
/[ "PAUSE” ; Section11.5
/[  "PLAY”" : Sectionl1.4
[ "PING” : Section11.10
!/ "REDIRECT” ; Section11.9
[ "SETUP” ; Section11.3
/[ "SET_PARAMETER” ; Section11.8
/ "TEARDOWN” ; Sectionl11.6
| extension-method

extension-method = token

Request-URI = " [absolute URI

RTSP-Version

"RTSP” " 1*DIGIT " 1*DIGIT
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6.2 RequestHeaderFields

request-header = Accept ; Sectionl13.1
[ Accept-Encoding ; Sectionl3.2
[ Accept-Language ; Sectionl13.3
[ Authorization ; Sectionl3.6
[ Bandwidth ; Sectionl13.7
/  Blocksize ; Section13.8
[/ From ; Section13.20
[ If-Modified-Since ; Section13.23
[ Proxy-Require ; Sectionl3.27
/  Range ; Section13.29
[ Referer ; Section13.30
!/ Require ; Section13.32
/ Scale ; Section13.34
[ Session ; Section13.37
/  Speed ; Section13.35
[/ Supported ; Section13.38
[ Transport ; Section13.40
[ User-Agent ; Section13.42

Notethatin contrasto HTTP/1.1[26], RTSPrequestalwayscontaintheabsolutdJRL (thatis, includ-
ing the schemehostandport) ratherthanjust theabsolutepath.

HTTP/1.1requiressenersto understandhe absoluteURL, but clientsare supposedo usethe Host request
headerThisis purelyneededor backward-compatibilitywith HTTP/1.0seners,aconsideratiorthatdoesnotapply
to RTSP

Theasterisk*” in the Request-URMmeanghattherequesdoesnot applyto a particularresourceput
to the sener or proxy itself, andis only allowed whenthe methoduseddoesnot necessarilyapply to a

resource.
Oneexamplewould be:

OPTIONS * RTSP/ 1.0

Whichwill determinethe capabilitiesof the sener or the proxy thatfirst recevestherequest.If oneneeds
to addresghe sener explicitly oneneeddo putin aabsolutdJRL with thesenersaddress.

OPTIONS rtsp://exanple.comRTSP/ 1.0

7 Response
[H6] appliesexceptthat HTTP-Version is replacedby RTSP-Version. Also, RTSP definesadditional

statuscodesanddoesnot definesomeHTTP codes.Thevalid responseodesandthe methodghey canbe
usedwith aredefinedin Tablel.
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After receving andinterpretinga requesimessagetherecipientrespondsvith an RTSPresponsenes-
sage.

Response = Status-Line ; Section7.1
*( general-header ; Section5
| response-header ; Section7.1.2
[ entity-header) ; Section8.1
CRLF

[ message-body ] ; Section4.3

7.1 Status-Line

Thefirst line of a Responsenessagés the Status-Line, consistingof the protocolversionfollowed by a
numericstatuscode,andthe textual phraseassociatedavith the statuscode,with eachelementseparatedby
SP charactersNo CR or LF is allowed exceptin thefinal CRLF sequence.

Status-Line = RTSP-Version SP Status-Code SP Reason-Phrase CRLF

7.1.1 StatusCodeand ReasonPhrase

The Status-Codelemenis a 3-digitintegerresultcodeof the attemptto understandndsatisfytherequest.
Thesecodesarefully definedin Section12. The Reason-Phrase is intendedto give a shorttextual de-
scriptionof the Status-CodeThe Status-Code is intendedfor useby automataandthe Reason-Phrass
intendedfor thehumanuser Theclientis not requiredto examineor displaythe Reason-Phrase.

Thefirst digit of the Status-Code definesthe classof response.The lasttwo digits do not have ary
catgyorizationrole. Thereare5 valuesfor thefirst digit:

¢ 1xx: Informational- Requesteceved, continuingprocess

e 2xx: Success Theactionwassuccessfullyreceved, understoodandaccepted
e 3rr: Redirection Furtheractionmustbetakenin orderto completetherequest
e 4xx: ClientError - Therequestontainsbadsyntaxor cannotbefulfilled

e 5xx: Sener Error- Thesener failedto fulfill anapparentlyalid request

Theindividual valuesof the numericstatuscodesdefinedfor RTSP/1.0,andan examplesetof corre-
spondingReason-Phrase’s, are presentedelon. Thereasonphrasedisted hereare only recommended
— they may be replacedby local equivalentswithout affecting the protocol. Note that RTSP adoptsmost
HTTP/1.1[26] statuscodesand addsRTSP-specificstatuscodesstartingat x50 to avoid conflicts with
newly definedHTTP statuscodes.
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Status-Code = 100" ; Continue
/200" ; OK
[ 7"201” ; Created
[ 7250” ; Low on StorageSpace
/300" ; Multiple Choices
/[ 7301” ; MovedPermanently
/302" ; Moved Temporarily
[ 7"303” ; SeeOther
/304" ; Not Modified
/ 7305” ; UseProxy
[ "350” ; Going Away
/351" ; LoadBalancing
[ 7400” ; BadRequest
[ 401" ; Unauthorized
[ 7402” ; PaymentRequired
[ 403" ; Forbidden
/404" ; Not Found
[ "405” ; MethodNot Allowed
[ 7406” ; Not Acceptable
/407" ; Proxy AuthenticationRequired
[ "408” ; RequesfTime-out
/410" ; Gone
/74117 ; LengthRequired
[ 412" ; PreconditiorFailed
[ 413" ; RequesEntity Too Large
[ 74147 ; Request-URToo Large
[ 415" ; UnsupportedMediaType
[ 7"451” ; ParameteNot Understood
[ "452" ; resened
[ 7453" ; Not EnoughBandwidth
[ 454" ; SessiorNot Found
[ "455” : MethodNot Valid in This State
[ "456” ; HeaderField Not Valid for Resource
[ "457" ; Invalid Range
[ 7458” ; Parameteis Read-Only
| 459" ; Aggregateoperatiomotallowed
[ 7460” ; Only aggreyateoperationallowed
[ 461" ; Unsupportedransport
[ 462" ; Destinationunreachable
[/ "500" ; InternalSener Error
/[ "501” ; Not Implemented
/502" ; BadGatevay
/503" ; ServiceUnavailable
[ "504” ; Gatevay Time-out
/505" ; RTSPVersionnot supported
/[ 7"551” ; Optionnot supported
[ extension-code
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3DIGIT

extension-code

Reason-Phrase *<TEXT, excludingCR, LF>

RTSPstatuscodesareextensible.RTSPapplicationsarenot requiredto understandhe meaningof all
registeredstatuscodes,thoughsuchunderstandings obviously desirable. However, applicationsMUST
understandhe classof ary statuscode,asindicatedby thefirst digit, andtreatary unrecognizedesponse
asbeingequvalentto the x00 statuscodeof that class,with the exceptionthatan unrecognizedesponse
MUST NOT be cached For example,if anunrecognizedtatuscodeof 431is recevedby theclient,it can
safelyassumehattherewassomethingwrong with its requestandtreatthe responsesif it hadreceved
a 400 statuscode. In suchcasesuseragentsSHOULD presentto the userthe entity returnedwith the
responsesincethatentity is likely to include human-readablaformationwhich will explain the unusual
status.

7.1.2 ResponseHeader Fields

The response-headdields allow the requestrecipientto passadditionalinformation aboutthe response
which cannotbe placedin the Status-Line. Theseheadefieldsgive informationaboutthe senerandabout
furtheraccesgo theresourcadentifiedby the Request-URI.

response-header = Accept-Ranges ; Section13.4
[ Location ; Section13.25
[ Proxy-Authenticate ; Sectionl3.26
[ Public ; Section13.28
/  Range ; Section13.29
! Retry-After ; Section13.31
[/ RTP-Info ; Section13.33
[ Scale ; Section13.34
[ Session ; Section13.37
[ Server ; Section13.36
[/  Speed ; Section13.35
[ Transport ; Section13.40
[/ Unsupported ; Sectionl13.41
[ Vary ; Section13.43
[ WWW-Authenticate ; Section13.45

Response-headBeld namesanbeextendedeliably only in combinationwith achangdn theprotocol
version.However, new or experimentaheadeffieldsMAY begiventhesemantic®f response-headéelds
if all partiesin thecommunicatiorrecognizeéhemto beresponse-headéelds. Unrecognizedeadeffields
aretreatedasentity-headefields.

8 Entity

RequesandResponsenessageMAY transferanentityif nototherwiserestrictedby therequesimethodor
responseatatuscode.An entity consistof entity-headefieldsandanentity-body althoughsomeresponses
will only includethe entity-headers.
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Code reason

100 Continue all

200 OK all

201 Created RECORD
250 Low on StorageSpace RECORD
300  Multiple Choices all

301 MovedPermanently all

302 Found all

303  SeeOther all

305 UseProxy all

350 GoingAway all

351 LoadBalancing all

400 BadRequest all

401  Unauthorized all

402  PaymentRequired all

403  Forbidden all

404  Not Found all

405  MethodNot Allowed all

406  NotAcceptable all

407  ProxyAuthenticationRequired all

408 Requesfimeout all

410 Gone all

411  LengthRequired all

412  PreconditiorFailed DESCRIBE,SETUP
413  RequesEntity Too Large all

414  Request-URToo Long all

415  UnsupportedMediaType all

451  ParameteNot Understood SET_.PARAMETER
452  resered n/a

453  Not EnoughBandwidth SETUP

454  SessiorNot Found all

455  MethodNot Valid In This State all

456  HeaderField Not Valid all

457  Invalid Range PLAY, PAUSE
458  Parametets Read-Only SET.PARAMETER

459  AggregateOperationNot Allowed  all
460  Only AggregateOperationAllowed  all

461  Unsupportedransport all
462  DestinationUnreachable all
500 InternalSenerError all
501 NotImplemented all
502 BadGatavay all
503  ServiceUnavailable all
504  Gatavay Timeout all
505 RTSPVersionNot Supported all
551  Optionnotsupport all

Tablel: Statuscodesandtheir usagewith RTSPmethods
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In this section bothsenderandrecipientreferto eithertheclient or the sener, dependingon who sends
andwho recevestheentity.

8.1 Entity HeaderFields

Entity-headefields defineoptionalmeta-informatioraboutthe entity-bodyor, if no bodyis presentabout
theresourcadentifiedby therequest.

entity-header = Allow ; Sectionl3.5

| Content-Base ; Section13.11
| Content-Encoding ; Section13.12
/ Content-Language ; Sectionl3.13
| Content-Length ; Section13.14
| Content-Location ; Section13.15
/ Content-Type ; Section13.16
[ EXxpires ; Section13.19
| Last-Modified ; Section13.24
|  extension-header

extension-header message-header

The extension-heademechanisnallows additionalentity-headefieldsto be definedwithout changing
the protocol,but thesefields cannotbe assumedo be recognizabléby the recipient. Unrecognizecheader
fields SHOULD beignoredby therecipientandforwardedby proxies.

8.2 Entity Body

See[H7.2] with the addition that a RTSP messagavith an entity body musT include a Content-Type
header

9 Connections
RTSPrequestsanbetransmittedn severaldifferentways:

e persistentransporiconnectionsisedfor severalrequest-respongeansactions;
e oneconnectiomperrequest/respondeansaction;

e connectionlesmode.

The type of transportconnectionis definedby the RTSPURI (Section3.2). For the schemé‘rtsp”, a
connectionis assumedwhile the schemé'rtspu” calls for RTSPrequestdo be sentwithout settingup a
connection.

Unlike HTTP, RTSP allows the mediasener to sendrequestdo the mediaclient. However, this is
only supportedor persistentonnectionsasthe mediasener otherwisehasno reliableway of reachinghe
client. Also, thisis theonly way thatrequestgrom mediasener to clientarelikely to traversefirewalls.
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9.1 Pipelining

A clientthatsupportgersistentonnection®r connectionlesmmodeMAY “pipeline” its requestgi.e.,send
multiple requestswithout waiting for eachresponse)A sener MUST sendits responseso thoserequests
in thesameorderthattherequestsverereceved.

9.2 Reliability and Acknowledgements

Requestsare acknavledgedby the recever unlessthey are sentto a multicastgroup. If thereis no ac-
knowledgementthe sendemayresendhe samemessagafteratimeoutof oneround-triptime (RTT). The
round-triptime is estimatedasin TCP (RFC 1123)[15], with an initial round-tripvalue of 500 ms. An
implementatiorMAY cachethelastRTT measuremerdstheinitial valuefor future connections.

If areliabletransportprotocolis usedto carry RTSR requestsMUST NOT beretransmittedthe RTSP
applicationMUST insteadrely onthe underlyingtransporto provide reliability.

If boththeunderlyingreliabletransporsuchasTCPandthe RTSPapplicationretransmirequestsit is possible
thateachpacletlossresultsin two retransmissionsTherecever cannottypically take advantageof theapplication-
layer retransmissiorsincethe transportstackwill not deliver the application-layeretransmissiorbeforethe first
attempthasreachedherecever. If the paclet lossis causedby congestionmultiple retransmissionat different
layerswill exacerbatehe congestion.

If RTSPis usedover asmall-RTT LAN, standardproceduredor optimizing initial TCP roundtrip estimates,
suchasthoseusedin T/TCP(RFC1644)[19], canbebeneficial.

The Timestamp header(Section13.39)is usedto avoid the retransmissiorambiguity problem[20,
p. 301] andobviatesthe needfor Karn’s algorithm.

Eachrequestcarriesa sequencewumberin the CSeq header(Section13.17),which MmUsT be incre-
mentedoy onefor eachdistinctrequestransmittedIf arequests repeatedecausef lack of acknavledge-
ment,therequesMUST carrytheoriginal sequencaumber(i.e.,thesequencaumberis notincremented).

SystemsmplementingRTSP MUST supportcarrying RTSP over TCP and MAY supportUDP. The
default portfor the RTSPseneris 554 for bothUDP andTCP.

A numberof RTSP pacletsdestinedor the samecontrolendpoint may be pacledinto a singlelower-
layerPDU or encapsulatethto a TCP stream RTSPdatamAY beinterleared with RTP andRTCP paclets.
Unlike HTTP, an RTSP messagevusT containa Content-Length headerfield wheneer that message
containsa payload.Otherwise anRTSPpaclet is terminatedvith anemptyline immediatelyfollowing the
lastmessagdeader

9.3 The usageof connections

TCP canbe usedfor both persistentconnectionsand for one messagexchangeper connection,as pre-
sentedabove. This sectiongivesfurtherrulesandrecommendationsn how to handletheseconnectionso
maximuminteroperabilityandflexibility canbeachieved.

A sener sHALL handlebothpersistentonnectionandonerequest/respongeansactiorperconnection.
A persistentonnectionvAY beusedfor all transactionbetweerthe sener andclient, includingmessages
to multiple RTSP sessions.However the persistentconnectionmAY also be closedafter a few message
exchangese.qg.theinitial setupandplay commandn asessionLaterwhentheclientwishesto senda new
requestge.g. pauseto the sessiora newv connections opened.This connectionmay eitherbe for a single
messagexchangeor canbekeptopenfor severalmessages,e. persistent.
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A majormotivationfor allowing non-persistentonnectionsrethatthey ensurdaulttolerance A sener
andclient supportingnon-persistentonnectioncansurvive alossof a TCP connectiong.g. dueto a NAT
timeout. Whentheit is discoveredthatthe TCP connectiorhasbeenlost onesetsup anew one.

The client MAY closethe connectionat ary time when no outstandingrequest/responsieansactions
exist. Thesener sHoULD NOT closethe connectionunlessat leastone RTSP sessiortimeoutperiodhas
passedvithout datatraffic. A sener MUST NOT initiate a closeof a connectiordirectly afterrespondingo
a TEARDOWN requestor thewholesession.

The client sHouLD NOT have morethanone connectionto the sener at ary given point. If aclient
or proxy handlesmultiple RTSP sessionn the samesener, it iSs RECOMMENDED to useonly a single
connection.

Older serviceswhich wasimplementedaccordingto RFC 2326 sometimesequiresthe client to use
persistentonnectionTheclientclosingtheconnectiommayresultin thatthesenerremovesthesessionTo
achieveinteroperabilitywith old senersary clientis stronglyRECOMMENDED to usepersistentonnections.

A Clientis alsostronglyRECOMMENDED to usepersistentonnectionssit allows the sener to send
requesto theclient. In casesvhereno connectiorexist betweerthesenerandtheclient, thismaycausehe
sener to beforcedto drop the RTSPsessiorwithout notifying the client why,dueto the lack of signalling
channel.An exampleof sucha caseis whenthe sener desiresto senda REDIRECT requestor a RTSP
sessiorto theclient.

If aservicerequiresheuseof persistentonnectioranfeature-tags specifiedfor usagdan theRequire
andProxy-Require headers.

con.persistent

A sener implementedaccordingto this specificationMmusT respondthatit supportsthe "play.basic”
feature-tagabore. A client MAY senda requestincluding the Supported headerin a requestto deter
mine supportof non-persistentonnectionsA sener supportingnon-persistentonnectionsvill returnthe
"play.basic”feature-tagn its responself theclientrecevesthefeature-tagn theresponseit canbecertain
thatthe sener handlesnon-persistentonnections.

9.4 Useof IPv6

This specificatiorhasbeenupdatedsothatit supportdPv6. However this supportwasnot presenin RFC
2326thereforesomeinteroperabilityissuesexist. A RFC 2326implementatiorcansupportiPv6 aslong as
no explicit IPv6 addresseareusedwithin RTSPmessagesThis requirethatary RTSPURL pointingata
IPv6 hostmustusefully qualifieddomainnameandnotalPv6 addressFurtherthe Transport heademust
not usethe parametersource anddestination.

Implementationgccordingo this specificatiormusTt understandPv6 addressem URLs,andheaders.
By this requirementhe feature-tag'play.basic” canbe usedto determinethata sener or clientis capable
of handlinglPv6 within RTSP

10 Capability Handling

This chapterdescribeshe capability handling mechanismavailable in RTSP which allows RTSP to be
extended Extensiongoo this versionof the protocolarebasicallydonein two ways. First, nev headergan
be added.Secondlynew methodscanbe added.The capabilityhandlingmechanisms designedo handle
thesetwo cases.
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Whenamethods addedheinvolved partiescanusethe OPTIONS methodto discoverif it is supported.
Thisis doneby issuinga OPTIONS requesto the otherparty Dependingonthe URL it will eitherapply
in regardsto a certainmediaresourcethewholesener in generalor simply the next hop. The OPTIONS
responseavill containa Public which declaresall methodssupportedor theindicatedresource.

It is not necessaryo useOPTIONS to discover supportof a method,it is possibleto simpletry it. If
therecever of therequestdoesnot supportthe methodit will respondwith anerrorcodeindicatingthethe
methodareeithernotimplemented501) or doesnot applyfor theresourcg405). The choicebetweerthe
two discovery methodsependon therequirement®f the service.

To handlefunctionality additionsthat are not nev methodsfeature-tagsare defined. Eachfeature-tag
represents certainblock of functionality The amountof functionality that a feature-tagrepresentgan
vary significant.A simplefeature-tagcansimplerepresenthe functionality a singleheadeigives. Another
feature-tags "play.basic”’which representshe minimal playbackimplementatioraccordingto the updated
specification.

Thefeature-tagsrethenusedto determineaf the client, sener or proxy supportshe functionality that
is necessaryo achieve the desiredservice. To determinesupportof a feature-tagseveral differentheaders
canbeused eachexplainedbelow:

Supported: Thesupportecheaderre usedto determinethe completesetof functionality that both client
andsener has. The intendedusages to determinebeforeone needso usea functionality thatit is
supportedlIf canbeusedin any methodhowever OPTIONS is the mostsuitableasoneat the same
time determinesall methodsthat areimplemented. When sendinga requestthe requestordeclares
all its capabilitiesby including all supportedeature-tags.The resultsin thatthe recever learnsthe
requestor$eaturesupport.Therecever thenincludesits setof featuresn theresponse.

Require: TheRequire headercanbeincludedin ary requesivheretheendpoint,i.e. theclientor sener,
is requiredto understandhe featureto correctly perform the request. This canfor examplebe a
SETUPrequestwherethe sener mustunderstandh certainparameteto be ableto setup the media
delivery correctly Ignoring this parametemwould not have the desiredeffect andis not acceptable.
Thereforethe end-pointreceving arequesttontaininga Require mustnegatively acknavledgeary
featurethatit doesnot understan@ndnot performtherequest.Theresponsen casesvherefeatures
are not understoodare 551 (Option Not Supported).Also the featuresthat are not understoocdare
givenin the Unsupported headeiin theresponse.

Proxy-Require: This methodhasthe samepurposeandworkingsasRequire exceptthatit only applies
to proxiesandnot the endpoint. Featuregshatneedso be supportedoy both proxiesandend-point
needgo beincludedin boththe Require andProxy-Require header

Unsupported: This headeris usedin 551 error responseo tell which feature(s)hatwas not supported.
Sucharesponseas only the resultof the usageof the Require and/orProxy-Require heademwhere
oneor morefeaturewherenot supported.This informationallows the requestoto make the bestof
situationsasit knows which featureshatwasnot supported.

11 Method Definitions

Thenet hod tokenindicateshemethodto be performedontheresourcaedentifiedby theRequest - URI .
The methodis case-sensite. New methodsmay be definedin the future. Method namesmay not start
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with a$ characte(decimal24) andmustbeat oken asdefinedby the ABNF. Methodsaresummarizedn
Table2.

method direction object Senerreq. Clientreq.
DESCRIBE c—S PS recommended recommended
GET_PARAMETER C — S§,S—C PS optional optional
OPTIONS c—-S55S—-C PS R=Req,Sd=0Opt Sd=ReqR=Opt
PAUSE cC—S PS recommended recommended
PING Cc—-855—-C BS recommended optional

PLAY Cc—S PS required required
REDIRECT S—->C PS optional optional
SETUP cC—S S required required

SET PARAMETER C — §,5—=C PRS optional optional
TEARDOWN Cc—S PS required required

Table 2: Overview of RTSP methods their direction, and what objects(P: presentationS: stream)they
operateon. Legend:R=Respond¢o, Sd=SendQpt: Optional,Req: Required Rec: Recommended

Noteson Table2: PAUSE is recommendedhut not requiredin thata fully functionalsener canbe
built thatdoesnot supportthis method for example,for live feeds.If a sener doesnot supporta particular
method,it MUsT return501 (Not Implemented)and a client SHouLD not try this methodagainfor this
sener.

11.1 OPTIONS

The behaior is equivalentto thatdescribedn [H9.2]. An OPTIONS requestmay be issuedat ary time,
e.g.,if theclientis aboutto try a nonstandardequest.lt doesnot influencethe sessiorstate. The Public
heademusT beincludedin response® indicatewhich methodshataresupportedy thesener. To specify
whichmethodghatarepossibleo usefor thespecifiedesourcetheAllow MAY beused.By includingin the
OPTIONS request Supported headertherequestecandeterminevhich featuregheotherpartsupports.

TherequestURI determinesvhich scopethe OPTIONS requesthas. By giving the URI of a certain
mediathe capabilitiesregardingthis mediawill be responded.By usingthe ™” URI the requestregards
the next hop only, while having a URL with only the hostaddressegardsthe sener without ary media
relevance.

Example:

C->S: OPTIONS * RTSP/1.0
CSeq: 1
User- Agent: Phonydient/1.2
Requi re:
Proxy- Requi re: gzi pped-nessages
Supported: play-basic

S->C. RTSP/1.0 200 K
CSeq: 1
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Publ i c: DESCRI BE, SETUP, TEARDOWN, PLAY, PAUSE
Supported: play-basic, inplicit-play, gzipped-nmessages
Server: PhonyServer/1.0

Notethatsomeof thefeature-tagén Require andProxy-Require arenecessariljictional feature§one
would hopethatwe would notpurposefullyoverlookatruly usefulfeaturgustsothatwe couldhave astrong
examplein this section).

11.2 DESCRIBE

The DESCRIBE methodretrievesthe descriptionof a presentatiomr mediaobjectidentifiedby therequest
URL from a sener. It mayusethe Accept headetto specifythe descriptionformatsthatthe client under
stands.The sener respondswith a descriptionof therequestedesource.The DESCRIBE reply-response
pair constituteshe mediainitialization phaseof RTSP

Example:

C->S: DESCRIBE rtsp://server.exanple.confizzle/foo RTSP/ 1.0
CSeq: 312
User- Agent: PhonyCdient 1.2
Accept: application/sdp, application/rtsl, application/ nheg

S->C. RTSP/1.0 200 K
CSeq: 312
Date: 23 Jan 1997 15:35:06 GMVI
Server: PhonyServer 1.0
Cont ent - Type: application/sdp
Content-Lengt h: 376

v=0

o=nhandl ey 2890844526 2890842807 IN | P4 126.16.64.4
s=SDP Sem nar

i =A Semi nar on the session description protocol
u=http://ww.cs. ucl . ac. uk/ staff/M Handl ey/ sdp. 03. ps
e=nj h@si .edu (Mark Handl ey)

c=IN I P4 224.2.17.12/ 127

t =2873397496 2873404696

a=recvonly

mraudi o 3456 RTP/ AVP 0

mevi deo 2232 RTP/ AVP 31

meappl i cation 32416 UDP VB

a=orient:portrait

The DESCRIBE responsevusT containall mediainitialization informationfor the resource(sjhatit
describes.If a mediaclient obtainsa presentatiordescriptionfrom a sourceotherthan DESCRIBE and
that descriptioncontainsa completeset of mediainitialization parametersthe client sHouLD usethose
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parametersndnotthenrequest descriptionfor the samemediavia RTSP
Additionally, senerssHouLD NOT usethe DESCRIBE responsasa meansf mediaindirection.

By forcing a DESCRIBE responsego containall mediainitialization for the setof streamshatit describes,
anddiscouraginguseof DESCRIBE for mediaindirection,we avoid looping problemsthatmight resultfrom other
approaches.

Mediainitialization is a requiremenfor ary RTSP-basedystem but the RTSP specificationdoesnot dictate
thatthis mustbedonevia the DESCRIBE method.Therearethreewaysthatan RTSPclientmayreceve initializa-
tion information:

e via RTSPSDESCRIBE method;
e via someotherprotocol(HTTP, emailattachmentetc.);

e viathecommandine or standardnput (thusworking asa browserhelperapplicationlaunchedwith an SDP
file or othermediainitialization format).

It is RECOMMENDED that minimal seners supportthe DESCRIBE method,and highly recommendedhat
minimal clients supportthe ability to act as a “helper application” that acceptsa mediainitialization file from
standardnput, commandine, and/orothermeanghatareappropriateo the operatingervironmentof the client.

11.3 SETUP

The SETUP requestfor a URI specifiesthe transportmechanisnto be usedfor the streamedmedia. A
client canissuea SETUP requestfor a streamthatis alreadysetup or playingin the sessionto change
transportparameterswhich a sener MAy allow. If it doesnot allow this, it MUST respondwith error 455
(MethodNot Valid In This State).

A senermMAY allow aclientto do SETUPwhile in playing stateto addadditionalmediastreamsIf not
supportedhe sener shall respondewith error 455 (Method Not Allowed In This State). If supportedhe
addedmediashallthenstartto play in syncwith the alreadyplaying media. To be ableto syncthe media
with thealreadyplayingstreamshe SETUP response1usT includea RTP-Info headewith thetimestamp
value,anda Range heademwith the correspondingiormalplay time. To indicatesupportfor this optional
featurethefeature-tag’setup.playing’is defined.

For the benefitof ary interveningfirewalls, a client mustindicatethetransporiparametergvenif it has
noinfluenceovertheseparameterdor example wherethe sener adwertisesa fixedmulticastaddress.

SinceSETUP includesall transporinitialization information, firewalls andotherintermediatenetwork devices
(which needthis information) are sparedthe more arduoustask of parsingthe DESCRIBE responsewhich has
beenreseredfor mediainitialization.

The Transport headerspecifieghe transportparametersicceptabldo the client for datatransmission;
theresponsavill containthetransporfparameterselectedy thesener.

C->S. SETUP rtsp://exanpl e.com foo/ bar/baz. rmRTSP/ 1.0
CSeq: 302
Transport: RTP/ AVP; uni cast; client_port=4588-4589

S->C. RTSP/ 1.0 200 &K

CSeq: 302
Date: 23 Jan 1997 15:35:06 GMI
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Server: PhonyServer 1.0

Session: 47112344

Transport: RTP/ AVP; uni cast;
client_port=4588-4589; server _port=6256- 6257

Thesener generatesessioridentifiersin responséo SETUP requestsif aSETUP requesto asener
includesa sessiondentifier, thesener MusT bundlethis setuprequesinto the existing sessiorn(aggrgated
sessionpr returnerror459 (AggregateOperationNot Allowed) (seeSection12.4.11).

To control an aggrgatedsessionan aggrg@atedcontrol URI musT be used. The aggregatedcontrol
URI musT bedifferentfrom ary of the mediacontrolURIs includedin the aggr@ate. The aggrgyatedURI
SHOULD bespecifiedoy sessiordescriptionasno generarule exist to derive it from theincludedmedias.

A sessionwill exist until it is torn down by a TEARDOWN requestor timesout. The sener MAY
remove a sessiorthathave hadno livenesssignsfrom the clientin the specifiedtimeouttime. The default
timeouttime is 60 secondsthe sener MAY setthis to anothervalue,by in the SETUP responséncludea
timeoutvaluein the session headerFor furtherdiscussiorseechapter 13.37.Signsof clientlivenessare:

¢ RTCPsendeor recever reportsfrom theclientin ary of the RTP sessionpartof the RTSPsession.

e Any RTSPrequestvhich includesa Session heademith the sessiors ID.

11.4 PLAY

The PLAY methodtells the sener to startsendingdatavia the mechanisnspecifiedin SETUP. A client
MUST NOT issuea PLAY requestuntil any outstandingSETUP requesthave beenacknavledgedassuc-
cessful.

In anaggregatedsessiorthe PLAY requestMuUsT containanaggrgatedcontrolURL. A sener SHALL
respondevith error460 (Only AggregateOperationAllowed)if theclient PLAY requestURI is for oneof
the media. The mediain anaggrgatesHALL be playedin sync. If a client wantindividual control of the
mediait mustuseseparat&kT SPsessiongor eachmedia.

ThePLAY requespositionsthe normalplay time to the beginning of therangespecifiedby the Range
headerand delivers streamdatauntil the end of the rangeis reached. To allow for precisecomposition
multiple rangesvAY bespecified. Therangevaluesarevalid if all givenrangesarepartof ary media.If a
givenrangevaluepointsoutsideof themedia,theresponseHALL bethe457 (Invalid Range)errorcode.

The belov examplewill first play secondslO through15, then,immediatelyfollowing, second<20 to
25, andfinally seconds30 throughtheend.

C->S: PLAY rtsp://audio.exanple.confaudi o RTSP/ 1.0
CSeq: 835
Session: 12345678
Range: npt=10-15, npt=20-25, npt=30-

Seethedescriptionof the PAUSE requesfor furtherexamples.

A PLAY requestwithouta Range headeliis legal. It startsplaying a streamfrom the beginning unless
the streamhasbeenpausedlf a streamhasbeenpausediia PAUSE, streamdelivery resumest the pause
point.
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TheRange heademayalsocontainatime parameterThis parametespecifiesatime in UTC atwhich
theplaybackshouldstart. If themessagés recevedafterthespecifiedime, playbackis startedmmediately
Thetime parametemaybeusedto aid in synchronizatiorf stream®btainedrom differentsourcesNote:
The usageof time hastwo problems.First, at the time requestedhe RTSP statemachinemay not accept
therequest. The client will not getary notificationof the failure. Secondly the sener hasdifficulties to
producethe synchronizatiorinformationfor the RTP-Info headeraheadof the actually play-out. Due to
thesereasondt is RECOMMENDED that a client not issuesmore than one timed requestand no request
without timing , until it is performed. The sener SHALL in response$o timed PLAY requesigive in the
RTP-Info headerthe sequencenumberof the next RTP paclet thatwill be sendfor that media,the RTP
timestampvalue correspondindo the activation time of the request.Unlessthe sessioris in pausedstate
andnot playsa singlemediapaclet the RTP sequencaumberwill bein error The RTP timestampshould
be correctunlessanothettimestampratehasbeenusedin betweertheissuingof therequestndactvation.

Sener MUST include a "Range” headerin ary PLAY response.The responseMUST usethe same
format as the requess rangeheadercontained. If no Rangeheaderwas in the request,the NPT time
format SHOULD be usedunlessthe client shaved supportfor otherformats. For a sessionwith live me-
dia streamsthe RangeheaderMUST also be given, containinga valid time indication. It is RECOM-
MENDED thateither’npt=nown-" or a absolutetime value(clock) for the correspondingime is given,i.e.
"clock=20030213T13205Z-". The UTC clock format SHOULD only be usedif clienthasshavn support
for it.

Foraon-demandtreamthesener musT reply with theactualrangethatwill beplayedback. Thismay
differ from the requestedangeif alignmentof the requestedangeto valid frame boundarieds required
for the mediasource. If no rangeis specifiedin the requestthe startposition SHALL still be returnedin
thereply. The unit of the rangein the reply is the sameasthatin the request. If the mediaspart of an
aggr@atehasdifferentlengthsthe PLAY requestindary Range sHALL beperformedaslongit is valid for
thelongestmedia.Mediawill besentwheneer it is availablefor the givenplay-outpoint.

After playing the desiredrange,the presentations NOT automaticallypausedmediadeliver simply
stops.A PAUSE requesiusT beissuedbeforeanothePLAY requestanissued.Note: Thisis onechange
resultingin anon-operabilitywith RFC2326implementationsA clientnotissuinga PAUSE requesbefore
anev PLAY will bestuckin PLAYING state.A clientdesiringto play the mediafrom the beginningmusT
senda PLAY requesivith a Range headeipointingatthebeginning,e.g. npt=0-.

Thefollowing exampleplaysthewhole presentatiorstartingat SMPTEtime code0:10:20until theend
of theclip. The playbackis to startat 15:36on 23 Jan1997.Note: The RTP-Info headerdiasbeenbroken
into severallinesto fit thepage.

C->S. PLAY rtsp://audio. exanpl e.comtw ster.en RTSP/ 1.0
CSeq: 833
Session: 12345678
Range: snpte=0:10: 20-; ti me=19970123T153600Z

S->C. RTSP/1.0 200 K
CSeq: 833
Date: 23 Jan 1997 15:35:06 GMI
Server: PhonyServer 1.0
Range: snpte=0:10:22-;ti me=19970123T153600Z
RTP-Info:url=rtsp://exanple.contw ster.en;
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seq=14783; rt pti me=2345962545
For playingbackarecordingof alive presentationit maybe desirableto useclock units:

C->S. PLAY rtsp://audio. exanpl e.com neeting.en RTSP/ 1.0
CSeq: 835
Session: 12345678
Range: c¢l ock=19961108T142300Z-19961108T143520Z

S->C. RTSP/ 1.0 200 &K
CSeq: 835
Date: 23 Jan 1997 15:35:06 GMVI
Server: PhonyServer 1.0
Range: c¢l ock=19961108T142300Z-19961108T143520Z
RTP-Info:url=rtsp://exanpl e. con neeti ng. en;
seq=53745; rt pti ne=484589019

A mediasener only supportingplaybackmusT supportthe npt formatandmAY supportthe clock and
smpte formats.

All rangespecifierdn this specificatiorallow for rangeswith unspecifiedegin times(e.g. “npt=-30").
Whenusedin a PLAY requestthe sener treatsthis asa requesto start/resumelaybackfrom the current
pausepoint, endingat the endtime specifiedin the Range header If the pausepointis locatedlaterthan
thegivenendvalue,a457 (Invalid RangeyesponseHALL begiven.

Thequeuedlay functionalitydescribedn RFC2326 [21] is removedandmultiple rangescanbeused
to achieve a similar performancellf a senerrecevesa PLAY requestwhile in the PLAY state,the sener
SHALL respondeausingthe errorcode455 (MethodNot Valid In This State). Thiswill signalthe clientthat
gueuedpblay arenot supported.

The useof PLAY for keep-ale signaling,i.e. PLAY requestwithout a range headerhasalsobeen
decapitatedInsteada client canuse,PING, SET_PARAMETER or OPTIONS for keepalive. A sener
receving a PLAY keepalive sHALL respondwith the455errorcode.

Whenplayinglive media,indicatedby the Accept-Ranges headetthe sessiorarein alive state. This
live statewill put somerestrictionson the actionavailablefor a client. A PLAY requestwithout a Range
headewill startmediadeliver at the currentpointin the live presentationi.e. now. Any seekingin the
mediawill be impossible. The only allowed usageof the Range headeris npt=nav-, and certainclock
units. Theusageof npt=nav- is unnecessargsit hasthe exactsamemeaningasarequestwithout Range
headerTheclock formatcanbe usedto specifystartandstoptimesfor mediadelivery in alive session.

11.5 PAUSE

The PAUSE requestcausedhe streamdelivery to be interrupted(halted)temporarily A PAUSE request
MUST bedonewith the aggreyatedcontrol URI for aggrgatedsessionsiesultingin all mediabeinghalted,
or themediaURI for non-aggrgatedsessionsAny attemptto do muting of a singlemediawith an PAUSE

requesin anaggrgatedsessiorsHALL berespondeavith error460(Only AggregateOperationAllowed).
After resumingplayback.synchronizatiorof thetracksmusT be maintained Any senerresourcesrekept,
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thoughsenersmAy closethe sessiorandfree resourcesfter beingpausedor the durationspecifiedwith

thetimeout parametenf the Session headeiin the SETUP message.
Example:

C->S: PAUSE rtsp://exanple.conifizzlel/foo RTSP/ 1.0
CSeq: 834
Session: 12345678

S->C. RTSP/1.0 200 &K
CSeq: 834
Date: 23 Jan 1997 15:35:06 GMI
Range: npt=45.76

The PAUSE requestimay containa Range headerspecifyingwhenthe streamor presentatiorns to be
halted. We referto this point asthe “pausepoint”. The heademUsT containa singlevalue,expresseds
thebgginningvalueanopenrange.For example thefollowing clip will beplayedfrom 10 secondshrough
21 second®f theclip’s normalplay time, undertheassumptiorthatthe PAUSE requesteacheghe sener
within 11 second®f the PLAY request.Note thatsomelines hasbeenbrokenin an non-correctvay to fit

the page:

C->S: PLAY rtsp://exanple. comfizzle/foo RTSP/1.0
CSeq: 834
Session: 12345678
Range: npt=10-30

S->C. RTSP/1.0 200 K
CSeq: 834
Date: 23 Jan 1997 15:35:06 GMVI
Server: PhonyServer 1.0
Range: npt=10-30

RTP-1nfo:url=rtsp://exanpl e.conifizzl el audi otrack;

seq=5712;rtpti ne=934207921,

url=rtsp://exanple.comfizzle/videotrack;

seq=57654; rtpti me=2792482193
Session: 12345678

C->S: PAUSE rtsp://exanple.conifizzlel/foo RTSP/ 1.0
CSeq: 835
Session: 12345678
Range: npt=21-

S->C. RTSP/1.0 200 K
CSeq: 835
Date: 23 Jan 1997 15:35:09 GVII
Server: PhonyServer 1.0
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Range: npt=21-
Session: 12345678

The pauserequesbecomesffective thefirst time the seneris encounteringhetime point specifiedn
ary of themultiple ranges.f the Range headeispecifiesatime outsideary rangefrom the PLAY request,
theerror457 (Invalid Range)sHALL bereturned.If a mediaunit (suchasanaudioor video frame)starts
presentatiorat exactly the pausepoint, it is not played. If the Range headeiis missing,streamdelivery is
interruptedmmediatelyon receiptof the messagandthe pausepointis setto thecurrentnormalplay time.
However, the pausepointin the mediastreammusT be maintained.A subsequenPLAY requestwithout
Range headeresumedrom the pausepointandplay until mediaend.

The actualpausepoint after any PAUSE requestsHALL bereturnedto the client by addinga Range
heademwith what remainsunplayedof the PLAY requess rangesj.e. including all the remainingranges
partof multiple rangespecificationIf onedesireso resumeplayingarangedrequestpnesimpleincluded
theRange headerfrom the PAUSE response.

For example,if thesener have aplayrequestor rangeslOto 15and20to 29 pendingandthenreceves
apausaequestor NPT 21, it would startplayingthesecondangeandstopatNPT 21. If the pausaequest
isfor NPT 12andtheseneris playingatNPT 13 servingthefirst play requestthesener stopsimmediately
If the pauserequests for NPT 16, the sener returnsa 457 errormessageTo preventthatthesecondange
is playedandthe sener stopsafter completingthefirst range,a PAUSE requesfor 20 mustbeissued.

As anotherexample,if asener hasrecevedrequestdo play rangeslOto 15 andthen13to 20 (thatis,
overlappingranges)the PAUSE requestor NPT=14would take effectwhile thesener playsthefirstrange,
with the secondrangeeffectively beingignored,assuminghe PAUSE requestarrivesbeforethe sener has
startedplaying the secondoverlappingrange. Regardlesof whenthe PAUSE requestarrives, it setsthe
pausepointto 14.

If the sener hasalreadysentdatabeyond the time specifiedin the the PAUSE requestRange header
a PLAY without rangewould still resumeat that pointin time, specifiedby the pauses rangeheaderasit
is assumedhat the client hasdiscardeddataafter that point. This ensuresontinuouspause/playycling
withoutgaps.

11.6 TEARDOWN

The TEARDOWN requesstopsthe streanmdelivery for thegivenURI, freeingtheresourcesissociategvith
it. If theURI istheaggreyatedcontrolURI for this presentationary RTSPsessiondentifierassociateavith
the sessioris no longervalid. Theuseof ™" asURI in TEARDOWN will alsoresultin thatthe session
is removed independentf the numberof mediasthat waspartof it. If the URI in the requestwasfor a
mediawithin anaggregatedsessiorthatmediais removedfrom theaggreyate.Howeverthesessiorandary
othermediastreamyet nottorn down remainsandary valid requeste.g. PLAY or SETUP, canbeissued.
As anoptionalfeaturea sener MAY keepthe sessiorin casethe lastremainingmediais torn down with a
TEARDOWN requeswith anURI equalto themediaURI. To Indicatewhathasbeenperformeda sener
thatafterary TEARDOWN requeststill hasavalid sessiorMUST in theresponseeturna sessiorheader

A senermMAY choosedo allow TEARDOWN of individual mediawhile in PLAY state.Whenthisis not
allowedtheresponssHALL be455(MethodNot Valid In This State).If asenerimplementsSTEARDOWN
andSETUP in PLAY stateit MUST signalthis usingthe”setup.playing“feature-tag.

Example:
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C->S. TEARDOMN rtsp://exanple.comfizzle/foo RTSP/1.0
CSeq: 892
Session: 12345678

S->C. RTSP/1.0 200 K
CSeq: 892
Server: PhonyServer 1.0

11.7 GET_PARAMETER

The GET_PARAMETER requestetrievesthevalueof a parametepf a presentatioror streamspecifiedn
the URI. If the Session headeris presentin a requestthe valueof a parametemusT beretrievedin the
sessiongontext. The contentof thereply andresponseés left to theimplementation GET_PARAMETER
with no entity body may be usedto testclientor sener livenesg“ping”).

Example:

S->C. CGET_PARAMETER rtsp://exanple.conm fizzlel/foo RTSP/ 1.0
CSeq: 431
Cont ent - Type: text/paraneters
Session: 12345678
Content - Lengt h: 15

packets_received
jitter

C->S: RTSP/1.0 200 X
CSeq: 431
Content-Lengt h: 46
Content - Type: text/paraneters

packets_received: 10
jitter: 0.3838

The “text/parameters’sectionis only an exampletype for parameter This methodis intentionally loosely
definedwith theintentionthatthereply contentandresponseontentwill bedefinedafterfurtherexperimentation.

11.8 SET_PARAMETER

This methodrequestgo setthevalueof a parametefor a presentatioror streamspecifiedoy the URI.

A requesis RECOMMENDED to only containa singleparameteto allow theclientto determinewhy a
particularrequesfailed. If therequestontainsseveralparameterghe sener MusT only actontherequest
if all of the parameterganbe setsuccessfully A sener MUST allow a parameteto be setrepeatediyto
the samevalue, but it MAY disallov changingparametewvalues. If the recever of the requestdoesnot
understandr canlocatea parameteerror 451 (ParametemNot Understood)sHALL be used. In the case
a parameteiis not allowed to changethe error code 458 (Parameterls Read-Only). The responsebody
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SHOULD containonly the parametershathaserrors.Otherwiseno body sHALL bereturned.
Note: transportparameter$or the mediastreammusT only be setwith the SETUP command.

Restrictingsettingtransportparameterso SETUP is for the benefitof firewalls.

Theparametersaresplitin afine-grainedashionsothattherecanbe moremeaningfulerrorindications.How-
ever, it may make senseo allow the settingof several parameterd anatomicsettingis desirable.Imaginedevice
controlwherethe client doesnot wantthe camerao panunlesst canalsotilt to theright angleatthe sametime.

Example:

C->S. SET_PARAMETER rtsp://exanple. conm fizzlel/foo RTSP/1.0
CSeq: 421
Content-1ength: 20
Content-type: text/paraneters

bar param bar st uff

S->C. RTSP/ 1.0 451 Paraneter Not Understood
CSeq: 421
Content-1length: 10
Content-type: text/paraneters

bar param

The “text/parameters’sectionis only an exampletype for parameter This methodis intentionally loosely
definedwith theintentionthatthereply contentandresponseontentwill bedefinedafterfurtherexperimentation.

11.9 REDIRECT

A redirectrequestinforms the client that it MusT connectto anothersener location. The REDIRECT
requesmAyY containtheheadeiocation,whichindicateghattheclientshouldissuerequestgor thatURL.
If the LocationURL only containsa hostaddresshe client shall connectto the givenhost,while usingthe
pathfrom the URL onthecurrentsener.

If a REDIRECT requestcontainsa Session header it is end-to-endand appliesonly to the given
sessionIf thereareproxiesin therequestchain,they sHouLD NOT disconnecthe control channelunless
therearenoremainingsessions.

If aREDIRECT requestoesnotcontainaSession headerit is next-hopandappliesto thecontrolcon-
nection. TheLocation headeisHouLD only containa hostaddresslIf thereareproxiesin therequesthain,
they sHouLD do all of the following: (1) respondto the REDIRECT request,(2) disconnecthe control
channelfrom the requestqr(3) reconnecto the given hostaddressand(4) passthe requesto eachappli-
cableclient (typically thoseclientswith anactive sessioror unansweredequestrom therequestor) Note
thatthe proxy is responsiblgor acceptingthe REDIRECT responsdrom its clientsandtheseresponses
MUST NOT be passemn to eithertherequestingr thedestinatiorsener.

TheredirectrequesiMAY containtheheadeRange, which indicateswhenthe redirectiontakeseffect.
If the Range containsa "time=" valuethatis the wall clock time thatthe redirectionmMusT at the latest
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take place. Whenthe "time=" parameteis presenthe rangevaluemusT beignored. However the range
enteredMUST besyntacticakcorrectandsHALL pointatthebeginningof any on-demandaontent.If notime
parameters partof the Range headethenredirectionsHALL take placewhenthe mediaplayoutfrom the
senerreacheshegiventime. TherangevaluemusT beasinglevaluein theopenendedorm, e.g. npt=59-.

If theclientwantsto continueto sendor receve mediafor thisresourcetheclientMusT issuea TEAR-
DOWN requesfor thecurrentsessionA new sessiommustbeestablishedvith thedesignatedhost. A client
SHouLD issueanev DESCRIBE requesivith theURL givenin theLocation headerunlessghe URL only
containsa hostaddressin the caseghe Location only containsa hostaddresghe client MAY assumehat
the mediaon the sener it is redirectedto is identical. Identicalmediameansthat all mediaconfiguration
informationfrom the old sessiorstill is valid exceptfor the hostaddress.In the caseof absoluteURLs in
thelocationheadethe mediaredirectedo canbeeitheridentical,slightly differentor totally different. This
is thereasorwhy anew DESCRIBE requesisHOULD beissued.

This examplerequestedirectdraffic for this sessiorto the new sener atthegivenabsoluteime:

S->C. REDI RECT rtsp://exanple.comfizzle/foo RTSP/1.0
CSeq: 732
Location: rtsp://bigserver.com 8001
Range: cl ock=19960213T143205Z-
Session: uZ3ci OK+Ld- M

11.10 PING

This methodis a bi-directionalmechanisnior sener or clientliveneschecking.lt hasno sideeffects. The
issuerof therequesmusT includea sessiorheademith thesessionD of the sessiorthatis beingchecled
for liveness.

Prior to using this method,an OPTIONS methodis RECOMMENDED to be issuedin the direction
whichthe PING methodwould be used.This methodmusT NOT beusedif supportis notindicatedby the
Public headerNote: Thatan501 (Not Implementedyesponseneanghatthe keep-ale timerhasnotbeen
updated.

Whena proxy is in use,PING with a* indicatesa single-hoplivenesscheck,whereasPING with a
URL includinganhostaddressndicatesanend-to-endivenessheck.

Example:

CG>S: PING * RTSP/1.0
CSeq: 123
Session: 12345678

S->C RTSP/1.0 200 XK
CSeq: 123
Sessi on: 12345678
11.11 Embedded(Interleaved)Binary Data

Certainfirewall designsandothercircumstancemayforceasenerto interleave RTSPmessageandmedia
streamdata. This interleaving should generallybe avoided unlessnecessarginceit complicatesclient
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and sener operationand imposesadditionaloverhead. Also headof line blocking may causeproblems.
Interleared binarydataSHOULD only be usedif RTSPis carriedover TCP.

StreamdatasuchasRTP pacletsis encapsulately an ASCII dollar sign (24 decimal),followed by a
one-bytechanneidentifier, followed by thelengthof the encapsulatetiinary dataasa binary, two-bytein-
tegerin network byteorder Thestreandatafollowsimmediatelyafterwards,withouta CRLF, butincluding
theupperlayerprotocolheadersEach$ block containsexactly oneupperlayer protocoldataunit, e.g.,one
RTP paclet.

0 1 2 3
01234567890123456789012345678901

I S T A S S iy S S R i sl s U S S Y S

| "$" = 24 | Channel 1D | Length in bytes |

B e e e o I T S S e b i Tk SR I S S S S e e e e
Lengt h nunber of bytes of binary data

R o o T T g i i S S T e e i sl i it s SRR S R S

Thechanneldentifieris definedn the Transport heademith theinterleaved parameter(Sectioh3.40).

When the transportchoiceis RTP, RTCP messagesire also interleaved by the sener over the TCP
connection.Theusageof RTCP messagess indicatedby includinga rangecontaininga seconcchannein
theinterleaved parametepf the Transport headerseesection13.40.1f RTCPis used pacletsSHALL be
sentonthefirst availablechannehigherthanthe RTP channel Thechannelsarebi-directionalandtherefore
RTCPtraffic aresentontheseconcdchannein bothdirections.

RTCPis neededor synchronizatiorwhentwo or more streamsareinterleaved in sucha fashion. Also, this
providesa corvenientway to tunnelRTP/RTCP pacletsthroughthe TCP control connectionvhenrequiredby the
network configuratiorandtransferthemonto UDP whenpossible.

C->S. SETUP rtsp://foo.combar.file RTSP/1.0
CSeq: 2
Transport: RTP/ AVP/ TCP; uni cast ;i nterl eaved=0-1

S->C. RTSP/ 1.0 200 &K
CSeq: 2
Date: 05 Jun 1997 18:57:18 GMI
Transport: RTP/ AVP/ TCP; uni cast ;i nterl| eaved=5-6
Session: 12345678

C->S: PLAY rtsp://foo.com bar.file RTSP/ 1.0
CSeq: 3
Session: 12345678

S->C. RTSP/ 1.0 200 &K
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CSeq: 3

Session: 12345678

Date: 05 Jun 1997 18:59: 15 GMI

RTP-1nfo: url=rtsp://foo.combar.file;
seq=232433; rtpti me=972948234

S->C. $\000{2 byte length}{"length" bytes data, w RTP header}
S->C. $\000{2 byte length}{"l ength" bytes data, w RTP header}
S->C. $\001{2 byte length}{"length" bytes RTCP packet}

12 StatusCodeDefinitions

Whereapplicable HTTP status[H10] codesarereused.Statuscodesthat have the samemeaningare not
repeatedhere.SeeTablel for alisting of which statuscodesmay be returnedby which requestsAll error
messagegxx ands5xx MAY returnabody containingfurtherinformationabouttheerror.

12.1 Succesdxx
12.1.1 100Continue
See[H10.1.1].

12.2 Succes2xx
12.2.1 250Low on StorageSpace

The sener returnsthis warningafter receving a RECORD requesthatit may not be ableto fulfill com-
pletely dueto insufiicient storagespace.If possible the sener shouldusethe Range headerto indicate
whattime periodit may still be ableto record. Sinceother processe®n the sener may be consuming
storagespacesimultaneouslya client shouldtake this only asanestimate.

12.3 Redirection 3xx

Thenotation"3rr” indicategresponseodesrom 300to 399inclusive which aremeantfor redirection.The
responseode304is excludedfrom this set,asit is not usedfor redirection.

Seg[H10.3] for definitionof statuscode300to 305. However commentsaregivenfor someto how they
applyto RTSP Furthera coupleof new statuscodesaredefined.

Within RTSR redirectionmay be usedfor load balancingor redirectingstreamrequestgo a sener
topologicallycloserto the client. Mechanismgo determineiopologicalproximity arebeyondthe scopeof
this specification.

12.3.1 300Multiple Choices
[TBW]
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12.3.2 301Moved Permanently

Therequestesourcearemoved permanenthandresidesnow atthe URI givenby thelocationheader The
userclient SHOULD redirectautomaticallyto thegivenURI.

12.3.3 302Found

The requestedesourceresidetemporarilyat the URI given by the Locationheader The Locationheader
MUST beincluded.Is intendedto be usedfor mary typesof temporaryredirectse.g. load balancing.It is
RECOMMENDED thatonesetthereasorphraseo somethingnoremeaningfulthan”Found”in thesecases.

12.3.4 303SeeOther
This statuscodesHALL NOT beusedin RTSP However asit wasallowedto usein RFC 2326it is possible
thatsuchresponsavill bereceved.

12.3.5 304Not Modified

If the client hasperformeda conditionalDESCRIBE or SETUP (seel2.23)andthe requestedesource
hasnot beenmodified, the sener SHOULD senda 304 response. This responsevmuUsT NOT containa
message-body

TheresponseusT includethefollowing headeffields:

e Date

e ETag and/orContent-Location, if the heademwould have beensentin a 200 responseo the same
request.

e Expires, Cache-Control, and/orVary, if thefield-valuemight differ from thatsentin ary previous
responsdor the samevariant.

This responsas independenfor the DESCRIBE and SETUP requests.Thatis, a 304 respons&o
DESCRIBE doesNoT imply thatthe resourcecontentis unchangednda 304 responséo SETUP does
NOT imply thattheresourcelescriptionis unchangedThe ETag andIf-Match headersnaybe usedto link
the DESCRIBE andSETUP in thismanner
12.3.6 305UseProxy

See[H10.3.6].

12.4 Client Err or 4xx
12.4.1 400Bad Request

Therequestouldnotbeunderstoody the sener dueto malformedsyntax. Theclient SHOULD NOT repeat
therequestvithout modificationg[H10.4.1]. If therequesdoesnot have a CSeq headerthe sener MusT
NOT includea CSeq in theresponse.
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12.4.2 405Method Not Allowed

The methodspecifiedin the requestis not allowed for the resourceidentified by the requestURI. The
responsavMusT includean Allow headeicontaininga list of valid methoddor therequestedesource This
statuscodeis alsoto be usedif arequestattemptso usea methodnot indicatedduring SETUP, e.qg.,if a
RECORD requests issuedeventhoughthemode parametein the Transport headeonly specifiedPLAY.
12.4.3 451 Parameter Not Understood

Therecipientof therequestoesnot supportoneor moreparametersontainedn therequest.Whemeturn-
ing this errormessagéhe sendersHOULD returna entity body containingthe offendingparameter(s).

12.4.4 452resewved

This errorcodewasremovedfrom RFC2326[21] andis obsolete.

12.4.5 453Not Enough Bandwidth

Therequestvasrefusedbecauseherewasinsuficient bandwidth.This may; for example betheresultof a
resourcaesenrationfailure.

12.4.6 454 SessiorNot Found

The RTSPsessioridentifierin the Session headeiis missing,invalid, or hastimedout.

12.4.7 455Method Not Valid in This State

Theclientor sener cannotprocesghis requesin its currentstate. TheresponseHoULD containan Allow
headeto make errorrecovery easier

12.4.8 456Header Field Not Valid for Resouice

The sener could not acton a requiredrequestheader For example,if PLAY containsthe Range header
field but the streamdoesnot allow seeking.This error messagenay alsobe usedfor specifyingwhenthe
time formatin Range is impossiblefor theresourceln thatcasethe Accept-Ranges headersHouLD be
returnedo inform the client of which format(s)thatareallowed.

12.4.9 457Invalid Range

The Range valuegivenis out of boundsg.g.,beyondtheendof the presentation.

12.4.10 458Parameter|s Read-Only

The parameteto be setby SET_PARAMETER canbe readbut not modified. Whenreturningthis error
messagéhe sendersHOULD returna entity body containingthe offendingparameter(s).
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12.4.11 459 AggregateOperation Not Allowed

The requestednethodmay not be appliedon the URL in questionsinceit is an aggrgate (presentation)
URL. Themethodmaybeappliedon amediaURL.

12.4.12 4600nly AggregateOperation Allowed

The requestednethodmay not be appliedon the URL in questionsinceit is not an aggrgate control
(presentationJRL. Themethodmay beappliedontheaggrgatecontrolURL.

12.4.13 461Unsupported Transport

TheTransport field did not containa supportedransportspecification.

12.4.14 462Destination Unreachable

The datatransmissiorchannelcould not be establishedecausehe client addresscould not be reached.
This errorwill mostlikely betheresultof a clientattemptto placeaninvalid Destination parametem the
Transport field.

12.5 Server Error 5xx

12.5.1 5510ption not supported

An feature-taggivenin the Require or the Proxy-Require fields was not supported.The Unsupported
headersHouLD bereturnedstatingthe featurefor whichthereis no support.

13 HeaderField Definitions

method direction object acrorym Body
DESCRIBE cC—-S RS DES r
GET_PARAMETER (C — S,S—-C BS GPR R,r
OPTIONS cC—-S PS OPT

S—=C
PAUSE cC—-S PS PSE
PING Cc—-S5,5->C BS PNG
PLAY Cc—S RS PLY
REDIRECT S—=C RS RDR
SETUP cC—S S STP
SET_.PARAMETER C—>S,S—C PBS SPR R,r
TEARDOWN cC—S RS TRD

Table 3: Overviev of RTSP methods,their direction, and what objects(P: presentationS: stream)they
operateon. Bodynotesf amethods allowedto carrybodyandin whichdirection,R = Requesti=response.
Note: It is allowedfor all errormessagedxx and5xx to have abody
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The generalsyntaxfor headerfields is coveredin Section4.2 This sectionlists the full setof header
fieldsalongwith noteson syntax,meaningandusage.Throughouthis section,we use[HX.Y] to referto
SectionX.Y of thecurrentHTTP/1.1specificatiorRFC2616[26]. Examplesof eachheadefield aregiven.

Informationaboutheadeffieldsin relationto methodsandproxy processings summarizedn Table4
andTable5.

The "where” columndescribeghe requestandresponsedypesin which the headerfield canbe used.
Valuesin this columnare:

R: headeffield mayonly appeaiin requests;
r. headeffield mayonly appeatin responses;

2xX, 4xx, etc.: A numericalvalue or rangeindicatesresponsecodeswith which the headerfield canbe
used;

c: headeffield is copiedfrom therequesto theresponse.

An emptyentryin the"where” columnindicateshatthe headeffield maybe presenin all requestsand
responses.
The”proxy” columndescribeshe operations proxy may performon a headeffield:

a: A proxycanaddor concatenatéhe headeffield if notpresent.

m: A proxy canmodify anexisting headeffield value.

d: A proxycandeleteaheadeffield value.

r: A proxy mustbeableto readthe headeffield, andthusthis headeffield cannotbe encrypted.

Therestof the columnsrelateto the presencef a headeffield in a method. The methodnameswhen
abbreviated,areaccordingto table3:

c: Conditional;requirement®nthe headeffield dependnthecontet of themessage.
m. Theheadeffield is mandatory

m*. Theheadefield SHOULD besent,but clients/serersneedto bepreparedo receve messagewithout
thatheadeffield.

0: Theheadeffield is optional.

*. The headerfield is requiredif the messagédody is not empty Seesectionsl13.14,13.16and 4.3 for
details.

-. Theheadeffield is notapplicable.

"Optional” meansthat a Client/Serer MAY include the headerfield in a requestor responseanda
Client/Serer MAY ignoretheheadeffield if presentn therequesor respons€Theexceptionto thisruleis
theRequireheadeffield discussedh 13.32).A "mandatory”’headefield MUST bepresentn arequestand
MUST beunderstoody the Client/Serer receving therequestA mandatoryesponsdeadeffield MUST
be presentn the responseandthe headerfield MUST be understoody the Client/Serer processinghe

H. SchulzrinneA. Rao,R. Lanphier M. Westerlund ExpiresSeptember2003 [Page45]



INTERNET-DRAFT draft-draft-ietf-mmusic-d2326bis-03.ps March 3, 2003

response’Not applicable’meanghatthe headeffield MUST NOT bepresenin arequestlf oneis placed
in arequesby mistale, it MUST beignoredby the Client/Serer receving therequest.Similarly, a header
field labeled’not applicable™for aresponseneanghatthe Client/Serer MUST NOT placethe headefield
in theresponseandthe Client/Serer MUST ignorethe headeffield in theresponse.

A Client/Serer SHOULD ignoreextensionheadeparametershatarenot understood.

The From, Location,andRTP-Info headeffields containa URI. If the URI containsacomma,or semi-
colon,the URI MUST be enclosedn doublequotas(”). Any URI parametersre containedwithin these
quotas. If the URI is not enclosedin double quotas,arny semicolon-delimited parametersare header
parametersyot URI parameters.

13.1 Accept

TheAccept request-headdield canbe usedto specifycertainpresentatiomescriptioncontenttypeswhich
areacceptabldor theresponse.

The“level” parametefor presentatiordescriptionds properlydefinedaspart of the MIME type registration,
nothere.

See[H14.1] for syntax.
Exampleof use:

Accept: application/rtsl g=1.0, application/sdp;level=2

13.2 Accept-Encoding
See[H14.3]

13.3 Accept-Language

Seg[H14.4]. Notethatthelanguagespecifiedappliesto the presentatiomescriptiorandary reasorphrases,
notthemediacontent.

13.4 Accept-Ranges

The Accept-Rangesesponse-headéeld allows the sener to indicateits acceptancef rangerequestand
possibleformatsfor aresource:

Accept-Ranges
acceptable-ranges
range-unit
extension-format

"Accept-Ranges” ":” acceptable-ranges
1#range-unit / "none”

NPT / SMPTE / UTC / LIVE / extension-format
token

This headerhasthe samesyntaxas[H14.5]. However new range-unitsare definedand byte-ranges
SHALL NOT beused.Inclusionof ary of thethreetime formatsindicatesacceptancey thesener for PLAY
and PAUSE requestswith this format. Inclusionof the "LIVE” tagindicatesthatthe resourcehasLIVE
properties. The headersvalueis valid for the resourcespecifiedby the URI in the requestthis response
correspondso.
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Header Where Proxy DES OPT SETUP PLAY PAUSE TRD
Accept R o] - - - - -
Accept-Encoding R r o] - - - - -
Accept-Language R r o] - - - -
Accept-Ranges r r - - o] - - -
Accept-Ranges 456 r - - - o] o] -
Allow r - o - - - -
Allow 405 - - - m m -
Authorization R o] o o o o] o
Bandwidth R o] o] o] o] - -
Blocksize R o] - o] o] - -
Cache-Control r - - o] - - -
Connection o] o] o] o] o] o]
Content-Base r o] - - - - -
Content-Base 4xx o] o] o] o] [o] o]
Content-Encoding R r - - - - - -
Content-Encoding r r o] - - - - -
Content-Encoding 4Axx r o] o] o o] o] o
Content-Language R r - - - - - -
Content-Language r r o] - - - - -
Content-Language 4xx r o] o] o] o] o] o]
Content-Length r r * - - - - -
Content-Length 4Axx r * * * * * *
Content-Location r o] - - - - -
Content-Location 4xx o] o] o] o] o] o]
Content-Type r * - - - - -
Content-Type 4xx * * * * * *
CSeq Rc m m m m m m
Date am o] o] o] o] 0 o]
Expires r r o] - - - - -
From R r o] o] o] o] o] o]
Host o] o] o] o] o] o]
If-Match R r - - o] - - -
If-Modified-Since R r o] - o] - - -
Last-Modified r r o] - - - - -
Location 3rr o] o] o] o] o] o]
Proxy-Authenticate 407 amr m m m m m m
Proxy-Require R ar o] o] o] o] o] o]
Public r admr - m* - - - -
Public 501 admr m* m* m* m* m* m*
Range R - - - o] o] -
Range r - - c m* - -
Referer R o] o] o] o] o] o]
Require R o] o] o o] o] o]
Retry-After 3,503 o] o] o] - - -
RTP-Info r - - o] m - -
Scale - - - o] - -
Session R - o] o] m m m
Session r - c m m m o]
Server R - o] - - - -
Server r o] o] o] o] o] o]
Speed - - - o] - -
Supported R o] o o o o] o
Supported r c c c c c c
Timestamp R o] o o o o] o]
Timestamp c m m m m m m
Transport - - m - - -
Unsupported r c c c c c c
User-Agent R m* m* m* m* m* m*
Vary r c c c c c c
Via R amr o] o] o] o] o] o]
Via c dr m m m m m m
WWW-Authenticate 401 m m m m m m
Header Where Proxy DES OPT SETUP PLAY PAUSE TRD
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Overvien  of

Header Where Proxy GPR SPR RDR PNG
Allow 405 - - -
Authorization R o] o] o] o]
Bandwidth R - o -
Blocksize R - o] - -
Connection o] o o] -
Content-Base R o] o] - -
Content-Base r [o] o] - -
Content-Base 4AxXX o] o] o] -
Content-Encoding R r o] o] - -
Content-Encoding r r o] o - -
Content-Encoding AXX r o] o] o] -
Content-Language R r o] o] - -
Content-Language r r o} o} - -
Content-Language 4xx r o] o] o] -
Content-Length R r * * - -
Content-Length r r * * - -
Content-Length Axx r * * * -
Content-Location R o] o] - -
Content-Location r o] o - -
Content-Location 4xx o] o] [o] -
Content-Type R * * -
Content-Type r * * - -
Content-Type 4xX * * * -
CSeq Rc m m m m
Date am o] o] o] o]
From R r o] o] o] o]
Host o] o] o] o]
Last-Modified R r - - - -
Last-Modified r r o] - - -
Location 3rr o] o] o] o]
Location R - - m -
Proxy-Authenticate 407 amr m m m m
Proxy-Require R ar o] o] o] o]
Public 501 admr m* m* m* m*
Range R - - o] -
Referer R o] o] o] -
Require R o] o] o] o]
Retry-After 3,503 o] o] - -
Scale - - - -
Session R o] o o] m
Session r c c o] m
Server R o] o] o] o]
Server r o] o] - o]
Supported R o] o] o] o]
Supported r c c c c
Timestamp R o] o] o] o]
Timestamp c m m m m
Unsupported r c c c c
User-Agent R m* m* - m*
User-Agent r - - m* -
Vary r c c - -
Via R amr o] o o] o]
Via c dr m m m m
WWW-Authenticate 401 m m m m
Header Where Proxy GPR SPR RDR PNG

SET_PARAMETER,REDIRECT, andPING.

RTSP header fields

H. SchulzrinneA. Rao,R. Lanphier M. Westerlund

March3, 2003

related to methods GET_PARAMETER,

ExpiresSeptember2003

[Page48]



INTERNET-DRAFT draft-draft-ietf-mmusic-d2326bis-03.ps March 3, 2003

A seneris RECOMMENDED to usethisheadein SETUP responseto indicateto theclientwhichrange
time formatsthe mediasupports TheheadersHouLD alsobeincludedin 456" responsewhichis aresult
of useof unsupportedangeformats.

13.5 Allow

The Allow entity-headeffield lists the methodssupportedby the resourcedentified by the request-URI.
The purposeof this field is to strictly inform the recipientof valid methodsassociatedvith the resource.
An Allow headeffield MUST be presentn a 405 (MethodNot Allowed) response See[H14.7] for syntax
definition.

Exampleof use:

Al l ow. SETUP, PLAY, SET_PARAMETER

13.6 Authorization
See[H14.8]

13.7 Bandwidth

The Bandwidth request-headdield describeshe estimatecbandwidthavailableto the client, expresseds
apositive integerandmeasuredh bits persecond.Thebandwidthavailableto the clientmaychangeduring
anRTSPsessiong.g.,dueto modemretraining.

Bandwidth = “Bandwidth” ”:” 1*DIGIT

Example:

Bandw dt h: 4000

13.8 Blocksize

TheBlocksize request-headdteld is sentfrom theclientto the mediasener askingthe sener for a partic-
ular mediapaclet size. This paclet sizedoesnotincludelowerlayerheadersuchasIP, UDP, or RTP. The
sener is freeto usea blocksizewhich is lower thanthe onerequestedThe sener MAY truncatethis paclet
sizeto theclosestmultiple of the minimum, media-specifiblock size,or overrideit with themedia-specific
sizeif necessaryTheblock sizeMusT be a positive decimalnumbey measuredn octets. The sener only
returnsanerror

(400)if thevalueis syntacticallyinvalid.

Blocksize = "Blocksize” ;" 1*DIGIT

13.9 Cache-Contmol

The Cache-Control general-headdield is usedto specifydirectvesthatMusT be obeyed by all caching
mechanismslongtherequest/responseain.
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Cachedirectvesmustbe passedhroughby a proxy or gatavay application regardlessof their signifi-
canceto thatapplicationsincethe directvesmay be applicableto all recipientsalongtherequest/response
chain.It is not possibleto specifya cache-directie for a specificcache.

Cache-Control shouldonly be specifiedin a SETUP requestandits response Note: Cache-Control
doesnot govern the cachingof responseasfor HTTP, but ratherof the streamidentifiedby the SETUP
requestResponset RTSPrequestarenot cacheablegxceptfor responseto DESCRIBE.

"Cache-Control” ".” 1#cache-directive
cache-request-directive
cache-response-directive
"no-cache”

"max-stale” ['=" delta-seconds]
"min-fresh” "=" delta-seconds
"only-if-cached”
cache-extension

"public”

"private”

"no-cache”

"no-transform”
"must-revalidate”
"proxy-revalidate”

"max-age” "=" delta-seconds
cache-extension

Cache-Control
cache-directive

cache-request-directive

cache-response-directive

~ o~~~ — — — |l ~~~—=1—=mn

cache-extension = token [ "=" ( token / quoted-string ) ]
delta-seconds = 1*DIGIT

no-cache: IndicateghatthemediastreamMUST NOT becachedarywhere.This allows anorigin senerto
preventcachingevenby cachegshathave beenconfiguredo returnstaleresponseto clientrequests.

public: Indicatesthatthe mediastreamis cacheabldy ary cache.

private: Indicatesghatthe mediastreamis intendedor a singleuserandMusTt NOT becachedy ashared
cache A private(non-shared¢achemaycachethe mediastream.

no-transform: An intermediatecache(proxy) may find it usefulto corvert the mediatype of a certain
stream.A proxy might, for example,corvert betweervideoformatsto save cachespaceor to reduce
the amountof traffic on a slow link. Seriousoperationalproblemsmay occur howvever, whenthese
transformationfiave beenappliedto streamsntendedor certainkindsof applicationsFor example,
applicationsfor medicalimaging, scientificdataanalysisandthoseusing end-to-endauthentication
all dependbnreceving astreanthatis bit-for-bit identicalto the original entity-body Thereforejf a
responseéncludesthe no-transformdirective, anintermediatecacheor proxy MUST NOT changethe
encodingof thestream.Unlike HTTP, RTSPdoesnot provide for partialtransformatiorat this point,
e.g.,allowing translationinto a differentlanguage.

only-if-cached: In somecasessuchastimesof extremelypoornetwork connectiity, a clientmaywanta
cacheto returnonly thosemediastreamshatit currentlyhasstored,andnotto receve thesefrom the
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origin sener. To dothis, theclientmayincludethe only-if-cacheddirective in arequestlf it receves
this directive, acachesHouLD eitherrespondiusinga cachednediastreamthatis consistentvith the
otherconstraintof therequestpr respondvith a 504 (Gatevay Timeout)status.However, if agroup
of cachesds beingoperatedasa unified systemwith goodinternalconnectrity, sucha requestvAy
be forwardedwithin thatgroupof caches.

max-stale: Indicateghattheclientis willing to acceptamediastreanthathasexceededts expirationtime.
If max-staleis assigned value,thenthe clientis willing to accepta responseahat hasexceededts
expirationtime by no morethanthespecifiedhumberof secondslif novalueis assignedo max-stale,
thentheclientis willing to accepia staleresponsef any age.

min-fresh: Indicatesthatthe clientis willing to accepta mediastreamwhosefreshnesdifetime is noless
thanits currentageplusthe specifiedtime in seconds.Thatis, the client wantsa responsehat will
still befreshfor atleastthe specifiednumberof seconds.

must-revalidate: Whenthemust-revalidate directiveis presentn aSETUP responseecevedby acache,
thatcachemusT NOT usetheentryafterit becomestaleto respondo a subsequentequeswithout
first revalidatingit with the origin sener. Thatis, the cachemustdo anend-to-endevalidationevery
time, if, basedsolelyontheorigin sener’s Expires, thecachedesponsés stale.)

proxy-revalidate: The proxy-revalidate directve hasthe samemeaningas the must-revalidate directive,
exceptthatit doesnot apply to non-sharediseragentcaches. It canbe usedon a responsdo an
authenticatedequesto permittheusers cacheto storeandlaterreturntheresponsavithoutneeding
to revalidateit (sinceit hasalreadybeenauthenticatednceby thatuser),while still requiringproxies
thatservicemary userso revalidateeachtime (in orderto make surethateachuserhasbeenauthen-
ticated). Note thatsuchauthenticatedesponsesalsoneedthe public cachecontrol directive in order
to allow themto be cachedatall.

max-age: Whenanintermediatecaches forced,by meansof a max-age=@irective, to revalidateits own
cacheentry andthe client hassuppliedits own validatorin the requestthe suppliedvalidatormight
differ from the validatorcurrentlystoredwith the cacheentry In this casethecacheMAY useeither
validatorin makingits own requeswithout affectingsemantidransparenc

However, the choiceof validatormight affect performanceThe bestapproachs for theintermediate
cacheto useits own validatorwhenmakingits requestlf the sener replieswith 304 (Not Modified),

then the cachecanreturnits now validatedcopy to the client with a 200 (OK) response.|If the

senerreplieswith anew entity andcachevalidator however, theintermediatecachecancomparehe

returnedvalidatorwith the oneprovidedin theclient’s requestusingthe strongcomparisorfunction.

If the client’s validatoris equalto the origin sener’s, thenthe intermediatecachesimply returns304

(Not Modified). Otherwisejt returnsthe new entity with a 200 (OK) response.

13.10 Connection

See[H14.10]. The useof the connectionoption "close” in RTSP messagesHOULD be limited to error
messagewhenthe sener is unableto recoser andthereforeseeit necessaryo closethe connection.The
reasons thatthe client shall have the choiceof continueusinga connectionndefinitely aslong asit sends
valid messages.
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13.11 Content-Base

TheContent-Basentity-headefield maybeusedto specifythebaseJRI for resolvingrelatve URLs within
theentity.

Content-Base = "Content-Base” ;" absoluteURI

If no Content-Basdield is presentthe baseURI of anentity is definedeitherby its Content-Location
(if that Content-LocatiorlJRI is an absoluteURI) or the URI usedto initiate the requestjn that orderof
precedenceNote, however, thatthebasdJRI of thecontentswithin theentity-bodymayberedefinedwvithin
thatentity-body

13.12 Content-Encoding
See[H14.11]

13.13 Content-Language
See[H14.12]

13.14 Content-Length

The Content-Length general-headdield containsthe length of the contentof the method(i.e. afterthe
double CRLF following the last header). Unlike HTTP, it MusT be includedin all messageshat carry
contentbeyondthe headermportion of the messagelf it is missing,a default valueof zerois assumedlt is
interpretedaccordingto [H14.13].

13.15 Content-Location
See[H14.14]

13.16 Content-Type

Seg[H14.17]. Notethatthe contenttypessuitablefor RTSParelikely to berestrictedn practiceto presen-
tationdescriptionsandparameteraluetypes.

13.17 CSeq

The CSeq general-headeiield specifiesthe sequencenumberfor an RTSP request-responggair.  This
field MusT bepresenin all requestaindresponsest-or every RTSPrequestontainingthe given sequence
numbeythecorrespondingesponsavill have thesamenumber Any retransmittedequestnustcontainthe
samesequenc@&umberasthe original (i.e. the sequenc&umberis notincrementedor retransmissionsf
the samerequest).For eachnew RTSPrequesthe CSeq valuesHALL beincrementedy one. Theinitial
sequencaumbermAY beary number Eachsequenc@umberseriess uniquebetweereachrequesteand
responderi.e. the client hasoneseriesfor its requesto a sener andthe sener hasanotherwhensending
requesto theclient. Eachrequesteandresponders identifiedwith its network address.

CSeq = "Cseq””” 1*DIGIT
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13.18 Date

See[H14.18]. An RTSPmessageontaininga body MmusT includea Date headeiif the sendinghosthasa
clock. SenerssHouLD includea Date headeiin all otherRTSPmessages.

13.19 Expires

TheExpires entity-headefield givesa dateandtime afterwhich the descriptionor media-streanshouldbe
consideredstale. Theinterpretatiordepend®n themethod:

DESCRIBE response: The Expires headeindicatesa dateandtime afterwhich thedescriptiorshouldbe
consideredstale.

A stalecacheentry may not normally be returnedby a cache(eithera proxy cacheor an useragent
cache)unlessit is first validatedwith the origin sener (or with anintermediatecachethathasa freshcopy
of theentity). Seesectionl4 for furtherdiscussiorof the expirationmodel.

Thepresencef anExpires field doesnotimply thatthe original resourcewill changeor ceasdo exist
at, before,or afterthattime.

Theformatis anabsolutedateandtime asdefinedby HTTP-date in [H3.3]; it MUST bein RFC1123-
date format:

Expires = "Expires””.” HTTP-date

An exampleof its useis
Expires: Thu, 01 Dec 1994 16:00: 00 GMI

RTSP/1.0clientsandcacheavusT treatotherinvalid dateformats,especiallyincluding the value“0”,
ashaving occurredn thepast(i.e., alreadyexpired).

To markaresponseas“alreadyexpired; anorigin senershoulduseanExpires datethatis equalto the
Date headewalue. To mark a responses“never expires; anorigin sener SHouLD usean Expires date
approximatelyoneyearfrom the time the responses sent. RTSP/1.0senersSHOULD NOT sendExpires
datesmorethanoneyearin thefuture.

Thepresencef anExpires headeffield with a datevalueof sometime in the future on amediastream
thatotherwisewould by default be non-cacheablendicatesthatthe mediastreamis cacheableynlessindi-
catedotherwiseby a Cache-Control headeffield (Section13.9).

13.20 From
See[H14.22].

13.21 Host
TheHost HTTP requestheadeffield [H14.23]is notneededor RTSR It shouldbesilently ignoredif sent.

13.22 If-Match
See[H14.24].
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Thelf-Match request-headdield is especiallyusefulfor ensuringthe integrity of the presentatiorde-
scription, in both the casewhereit is fetchedvia meansexternalto RTSP (suchasHTTP), or in the case
wherethe sener implementationis guaranteeinghe integrity of the descriptionbetweenthe time of the
DESCRIBE messagandthe SETUP message.

Theidentifieris an opaqueidentifier andthusis not specificto ary particularsessiordescriptionlan-
guage.

13.23 If-Modified-Since

The If-Modified-Since request-headdield is usedwith the DESCRIBE and SETUP methodsto make
them conditional. If the requestedrarianthasnot beenmodified sincethe time specifiedin this field, a
descriptionwill not be returnedfrom the sener (DESCRIBE) or a streamwill not be setup (SETUP).
Instead a 304 (Not Modified) responsavill bereturnedwithoutany message-body

If-Modified-Since = "If-Modified-Since” ":" HTTP-date

An exampleof thefield is:
| f-Mdified-Since: Sat, 29 Cct 1994 19:43:31 GMI

13.24 Last-Modified

The Last-Modified entity-headefield indicatesthe dateandtime at which the origin sener believesthe
presentatiordescriptionor mediastreamwaslast modified. See[H14.29]. For the methodsDESCRIBE,
theheadefield indicateshelastmodificationdateandtime of thedescriptionfor SETUP thatof themedia
stream.

13.25 Location

Seeg[H14.30].

13.26 Proxy-Authenticate
See[H14.33].

13.27 Proxy-Require

TheProxy-Require request-headdield is usedto indicateproxy-sensitie featuregshatmusT besupported
by the proxy. Any Proxy-Require headerfeatureghatarenot supportedy the proxy MUST be negatively
acknavledgedby the proxy to the client using the Unsupported header Seners shouldtreatthis field
identicallyto the Require field, i.e. the Proxy-Requirgequirementsloesalsoapplyto the sener.
SeeSection13.32for moredetailson the mechanic®f this messaganda usage=xample.

Proxy-Require = "Proxy-Require” ".” 1#feature-tag

Exampleof use:

Proxy- Requi re: play.basic, con.persistent
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13.28 Public

The Publicresponse-headéeld lists the setof methodssupportediy the sener. The purposeof this field
is strictly to inform the recipientof the capabilitiesof the sener regardingunusualmethods.The methods
listedmayor maynotbeapplicableto theRequest-URIthe Allow headeffield (sectionl4.7)MAY beused
to indicatemethodsallowedfor a particularURI.

Public = "Public” ;" 1#method

Exampleof use:
Public: OPTIONS, SETUP, PLAY, PAUSE, TEARDOMN

This headeffield appliesonly to the sener directly connectedo theclient (i.e., the nearesneighborin
achainof connections)lf theresponsgasseshrougha proxy, the proxy MUST eitherremove the Public
headeffield or replaceit with oneapplicableto its own capabilities.

13.29 Range

The Range requestandresponséneaderfield specifiesa rangeof time. The rangecanbe specifiedin a
numberof units. This specificationdefinesthe smpte (Section3.4), npt (Section3.5), and clock (Sec-
tion 3.6) rangeunits. Within RTSR byte ranges[H14.35.1]are not meaningfuland MusT NOT be used.
The heademay alsocontainatime parametein UTC, specifyingthe time at which the operationis to be
madeeffective. Senerssupportinghe Range heademusT understandhe NPT rangeformatandsHouLD

understandhe SMPTErangeformat. The Range responséieadelindicateswhatrangeof time is actually
beingplayed. If the Range headeris givenin atime formatthatis not understoodthe recipientshould
return501 (Not Implemented).

Rangesarehalf-openintenals,includingthelower point, but excludingthe upperpoint. In otherwords,
arangeof a — b startsexactly attime a, but stopsjust beforeb. Only the starttime of a mediaunit suchas
avideoor audioframeis relevant. As anexample,assumehatvideoframesaregenerateadvery 40 ms. A
rangeof 10.0 — 10.1 would includea videoframestartingat 10.0or latertime andwould includea video
framestartingat 10.08,even thoughit lastedbeyond the intenval. A rangeof 10.0 — 10.08, on the other
hand,would excludetheframeat 10.08.

Range = "Range” ”.” 1#ranges-specifier [ ”;” "time” "=" utc-time ]
ranges-specifier = npt-range / utc-range / smpte-range
Example:

Range: cl ock=19960213T143205Z-;ti me=19970123T143720Z

The notationis similar to that usedfor the HTTP/1.1[26] byte-range header It allows clientsto selectan
excerptfrom the mediaobject,andto play from a given point to the endaswell asfrom the currentlocationto a
givenpoint. Thestartof playbackcanbe scheduledor ary timein thefuture,althougha sener mayrefuseto keep
senerresourcedor extendeddle periods.

13.30 Referer
See[H14.36]. The URL refersto thatof the presentatiomescriptiontypically retrievedvia HTTP.

H. SchulzrinneA. Rao,R. Lanphier M. Westerlund ExpiresSeptember2003 [Page55]



INTERNET-DRAFT draft-draft-ietf-mmusic-d2326bis-03.ps March 3, 2003

13.31 Retry-After
See[H14.37].

13.32 Require

The Require request-headdield is usedby clientsor senersto ensurethat the otherend-pointsupports
featureghatarerequiredn respecto thisrequestlt canalsobeusedo queryif theotherend-pointsupports
certainfeatureshowever the useof the Supported (Section 13.38)is muchmoreeffective in this purpose.
The sener MUST respondto this headerby using the Unsupported headerto negatively acknavledge
thosefeature-tagavhich are NOT supported. The responsesHALL usethe error code551 (Option Not

Supported). This headerdoesnot apply to proxies,for the samefunctionality in respectto proxiessee,
headeProxy-Require (Section 13.27).

Thisis to male surethattheclient-senerinteractiorwill proceedvithoutdelaywhenall featuresareunderstood
by both sides,andonly slow down if featuresare not understoodasin the examplebelow). For a well-matched
client-serer pair, the interactionproceedsjuickly, saving a round-trip often requiredby negotiationmechanisms.
In addition,it alsoremavesstateambiguitywhentheclientrequiresfeatureshatthe sener doesnot understand.

Require = "Require” ™" feature-tag *(",” feature-tag)

Example:

C >S. SETUP rtsp://server. coni foo/ bar/baz.rmRTSP/ 1.0
CSeq: 302
Require: funky-feature
Funky- Par anmet er: funkystuff

S->C RTSP/ 1.0 551 Option not supported
CSeq: 302
Unsupported: funky-feature

C >S. SETUP rtsp://server. coni foo/ bar/baz.rmRTSP/ 1.0
CSeq: 303

S->C RTSP/ 1.0 200 &K
CSeq: 303

In this example,“funky-feature”is thefeature-tagvhich indicatesto the clientthatthefictional Funky-
Parameter field is required.Therelationshipbetweerffunky-feature”and Funky-Parameter is notcom-
municatedvia the RTSPexchangesincethatrelationshipis animmutablepropertyof “funky-feature”and
thusshouldnot be transmittedwith every exchange.

ProxiesandotherintermediarydevicessHouL D ignorefeatureghatarenot understoodn this field. If
a particularextensionrequiresthat intermediatedevices supportit, the extensionshouldbe taggedin the
Proxy-Require field instead(seeSection13.27).

H. SchulzrinneA. Rao,R. Lanphier M. Westerlund ExpiresSeptember2003 [Page56]



INTERNET-DRAFT draft-draft-ietf-mmusic-d2326bis-03.ps March 3, 2003

13.33 RTP-Info

The RTP-Info response-headdield is usedto set RTP-specificparametersn the PLAY response.For
streamausingRTP astransporprotocolthe RTP-Info headersHALL bepartof a200responsedo PLAY.

url: Indicatesthe streamURL which for which thefollowing RTP parametersorrespondthis URL MUsT
be the sameusedin the SETUP requestfor this mediastream. Any relatve URL SHALL usethe
requesUURL asbaseURL.

seq: Indicatesthe sequenc@umberof thefirst paclet of the stream.This allows clientsto gracefullydeal
with pacletswhenseeking.The client usesthis valueto differentiatepacletsthat originatedbefore
the seekfrom pacletsthatoriginatedafterthe seek.

rtptime: Indicatesthe RTP timestampcorrespondingo the time value in the Range responseheader
(Note: For aggrgatecontrol, a particularstreammay not actuallygeneratea paclet for the Range
time valuereturnedor implied. Thus,thereis no guaranteghatthe paclet with the sequence&aum-
berindicatedby seq actuallyhasthe timestampindicatedby rtptime.) The client usesthis valueto
calculatethe mappingof RTPtimeto NPT.

A mappingfrom RTP timestampgo NTP timestampgwall clock) is availablevia RTCP. However, this
informationis not suficient to generatea mappingfrom RTP timestampgo NPT. Furthermorejn orderto
ensurehatthis informationis availableatthe necessaryime (immediatelyat startupor aftera seek),andthat
it is deliveredreliably, this mappingis placedin the RTSPcontrolchannel.

In orderto compensatéor drift for long, uninterruptedoresentationsRTSP clients shouldadditionally

mapNPTto NTP, usinginitial RTCPsenderreportsto do the mappingandlaterreportsto checkdrift against

themapping.
Syntax:

RTP-Info = "RTP-Info” "." 1#rtsp-info-spec
rtsp-info-spec = stream-url 1*parameter
stream-url = quoted-url / unquoted-url
unquoted-url = "url” "=" safe-url

[ 7" "mode” = <"> 1#Method <">
guoted-url = "url”"=" <”> needquote-url <">
safe-url = url
needquote-url = url //That contains ; or,
url = (absoluteURI / relativeURI )
parameter = "’seq” "=" 1*DIGIT

[ 77 "riptime” "=" 1*DIGIT

Additional constraint:safe-urlMUST NOT containthe semicolon(”;”) or comma(”,”) charactersThe
quoted-urfform SHOULD only beusedvhena URL doesnotmeetthesafe-urlconstraintjn orderto ensure
compatibilitywith implementationgonformanto RFC 2326[21].

absoluteURENdrelatveURI aredefinedin RFC2396[22] with RFC2732[30] applied.

Example:

RTP-1nfo: url=rtsp://foo.con bar. avi/stream d=0; seq=45102,
url =rtsp://foo.com bar. avi/stream d=1; seq=30211
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13.34 Scale

A scalevalueof 1 indicatesnormalplay atthe normalforwardviewing rate.If not 1, thevaluecorresponds
to theratewith respecto normalviewing rate.For example,aratio of 2 indicateswice the normalviewing
rate (“fastforward”) anda ratio of 0.5 indicateshalf the normalviewing rate. In otherwords,a ratio of 2
hasnormalplay time increaseat twice the wallclock rate. For every secondof elapsedwallclock) time, 2
second®f contentwill bedelivered.A negative valueindicatesreversedirection.

Unlessrequesteatherwiseby the Speed parameterthe dataratesHouLD notbechangedimplemen-
tation of scalechangeslepend®nthe senerandmediatype. For video,a sener may, for example,deliver
only key framesor selecteckey frames. For audio,it maytime-scalethe audiowhile preservingpitch or,
lessdesirably deliver fragmentsof audio.

Thesener shouldtry to approximatehe viewing rate,but may restrictthe rangeof scalevaluesthatit
supports.Theresponse1UsT containtheactualscalevaluechoserby the sener.

If the sener doesnot implementthe possibility to scale,it will not returna Scale header A sener
supportingScaleoperationdor PLAY sHALL indicatethis with the useof the"play.scale”feature-tags.

Scale = "Scale” ™" ["-"] 1*DIGIT [ " *DIGIT ]

Exampleof playingin reverseat 3.5timesnormalrate:

Scale: -3.5

13.35 Speed

The Speed request-headdield requestshe sener to deliver datato theclientat a particularspeedgcontin-
gentonthe sener’s ability anddesireto sere the mediastreamat the given speed.Implementatiorby the
seneris OPTIONAL. Thedefaultis thebit rateof the stream.

The parametewalueis expressedas a decimalratio, e.g.,a value of 2.0 indicatesthat datais to be
deliveredtwice asfastasnormal. A speedof zerois invalid. All speedanay not be possibleto support.
Thereforethe actualusedspeedvusT beincludedin theresponseThelack of aresponsdieadeiis indica-
tion of lack of supportfrom the sener of this functionality Supportof the speedunctionalityareindicated
by the"play.speedfeature-tag.

Speed = "Speed” ”:" 1*DIGIT [ ".” *DIGIT ]

Example:
Speed: 2.5

Useof this field changeshe bandwidthusedfor datadelivery. It is meantfor usein specificcircum-
stancesvherepreview of the presentatiorat a higheror lower rateis necessaryimplementorshouldkeep
in mind that bandwidthfor the sessionmay be negotiatedbeforehandby meansotherthan RTSP), and
thereforere-ngotiation may be necessary Whendatais deliveredover UDR, it is highly recommended
thatmeanssuchasRTCP be usedto track paclet lossrates. If the datatransportis performedover public
best-efort networks the sendeiis responsibldor performingcongestiorcontrol of the stream. This MAY
resultin thatthe communicatedpeeds impossibleto maintain.
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13.36 Sewer
See[H14.38], however the headersyntaxis herecorrected.

Server = "Server” ™" ( product/ comment) *(SP (product / comment))

13.37 Session

The Session request-headeand response-headdield identifiesan RTSP sessionstartedby the media
senerin aSETUP responseandconcludedby TEARDOWN onthepresentatiodJRL. The sessioridenti-
fier is choserby the mediasener (seeSection3.3)andMUsT bereturnedn the SETUP responseOncea
clientrecevesa Session identifier, it MUST returnit for ary requestelatedto thatsession.

Session = "Session” ":” session-id [ ;" "timeout” "=" delta-seconds ]

Thetimeout parameters only allowed in aresponsdneader The sener usesit to indicateto theclient
how long the sener is preparedo wait betweenRTSP commandr othersignsof life beforeclosingthe
sessiordueto lack of actiity (seeSectionA). Thetimeoutis measuredn secondswith a default of 60
secondg1 minute).

Themechanismgor shaving livenessof theclientis, any RTSPmessagevith a Session headeror a
RTCP messagelt is RECOMMENDED thata client doesnot wait to the last secondof the timeoutbefore
trying to senda livenessmessage.Even for RTSP messagesising reliable protocols,suchas TCP, the
messagenay take sometime to arrive safelyattherecever. To shaw livenesetweenRTSPrequesivith
othereffects,thefollowing mechanismsanbeused,in descendingrderof preference:

RTCP: Is usedto reporttransportstatisticsandsHALL alsowork askeepalive. The sener candetermine
the client by usednetwork addressand port togetherwith the factthatthe clientis reportingon the
seners SSRC(s). A downsideof using RTCP is that it gives lower statisticalguaranteeso reach
the sener. However that probability is solittle thatit canbe ignoredin mostcases.For example,
a sessionwith 60 seconddimeoutand enoughbitrate assignedo the RTCP messagesso the client
sendsamessagen averageevery 5 secondsThatsessiorhave for anetwork with 5 % pacletlossthe
probabilityto not getalivenessignoverto thesenerin thetimeoutintenal is 2.4*E-16.In sessions
with shortertimeouttimes,or muchhigherpacletloss,or smallRTCP bandwidthssHOULD useary
of themechanismbelow.

PING: Theuseof the PING methodis the bestof the RTSPbasedmethods.It hasno othereffectsthan
updatingthe timeouttimer. In thatway it will be a minimal messagethat alsodoesnot causeary
extra processingor the sener. The downsideis thatit may not be implemented.A client SHOULD
usea OPTIONS requesto verify supportof the PING atthesener. It is possibleto detectsupport
by sendinga PING to the sener. If a 200 (OK) messagés receved the sener supportsit. In case
a 501 (Not Implemented)s receved it doesnot supportPING andthereis no meaningin continue
trying. Also thereceptionof a errormessagavill alsomeanthatthelivenesgimeris notupdated.

SET_PARAMETER: WhenusingSET_PARAMETER for keepalive,nobodysHouLD beincluded.This
methodis basicallyasgoodasPING, howvever the implementatiorsupportof the methodis today
limited. The sameconsiderationssfor PING apply regardingcheckingof supportin sener and
proxies.
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OPTIONS: This methoddoesalsowork. However it causeghe sener to performunnecessargrocessing
andresultin biggerresponseshannecessaryor the task. The reasonfor this is thatthe Public is
alwaysincludedcreatingoverhead.

NotethatasessiondentifieridentifiesanRT SPsessioracrossransporsessionsr connectionsControl
messagefor morethanone RTSP URL may be sentwithin a single RTSP session.Hence,it is possible
thatclientsusethe samesessiorfor controllingmary streamsconstitutinga presentationaslong asall the
streamgomefrom thesamesener. (Seeexamplein Sectionl5). However, multiple “user” sessiongor the
sameURL from thesameclient MUST usedifferentsessioridentifiers.

Thesessiondentifieris neededo distinguishseveraldelivery request$or thesameURL comingfrom thesame
client.

Theresponse54 (SessiorNot Found)is returnedf the sessioridentifieris invalid.

13.38 Supported

The Supported headeffield enumerateall the extensionssupporteddy the client or sener. Whenoffered
in arequesttherecever MUST respondwith its correspondingsupported header

The Supportecheadeffield containsa list of feature-tagsgescribedn Section3.7, thatareunderstood
by theclientor sener.

Supported = "Supported” ".” [feature-tag *(",” feature-tag)]
Example:

C->S. OPTIONS rtsp://exanple.com RTSP/1.0\\
Supported: foo, bar, blech\\

S->C. RTSP/1.0 200 K \\
Supported:. bar, blech, baz \\

13.39 Timestamp

The Timestamp general-headdreld describesvhenthe client sentthe requesto the sener. The valueof
the timestampis of significanceonly to the clientandmay useary timescale.The sener MUST echothe
exactsamevalueandMAy, if it hasaccuratanformationaboutthis, adda floating point numberindicating
thenumberof secondshathaselapsedsinceit hasrecevedtherequestThetimestamps usedby theclient
to computethe round-triptime to the sener sothatit canadjustthe timeoutvaluefor retransmissionslt
alsoresohesretransmissiommbiguitiesfor unreliabletransportof RTSP

Timestamp = "Timestamp””.” *(DIGIT) [ ".” *(DIGIT) ] [ delay ]
delay *(DIGIT) [ ") *(DIGIT) ]

13.40 Transport

The Transport request-and responseheaderfield indicateswhich transportprotocol is to be usedand
configuresits parametersuchasdestinationaddresscompressionmulticasttime-to-live and destination
portfor asinglestream.lt setsthosevaluesnot alreadydetermineddy a presentatiomescription.

H. SchulzrinneA. Rao,R. Lanphier M. Westerlund ExpiresSeptember2003 [Page60]



INTERNET-DRAFT draft-draft-ietf-mmusic-d2326bis-03.ps March 3, 2003

Transportarecommaseparatedjstedin orderof preference Parametersnay be addedto eachtrans-
port, separatedby a semicolon.

The Transport headerfield MAY alsobe usedto changecertaintransportparametersA sener MAY
refuseto changeparametersf anexisting stream.

Thesener MAY returna Transport response-headéeld in theresponséo indicatethe valuesactually
chosen.

A Transport requesheadeffield MAY containa list of transporioptionsacceptabléo the client,in the
form of multiple transportspec entries.In thatcase the sener MUsT returnthe singleoption (transport-
spec) which wasactuallychosen.

A transport-spec transportoptionmay only containoneof ary given parametewithin it. Parameters
maybegivenin ary order Additionally, it mayonly containthe unicast or multicast transporfparameter

TheTransport headeffield is restrictedto describinga single mediastream.(RTSP canalsocontrol multiple
streamssasingleentity) Making it partof RTSPratherthanrelying on a multitudeof sessiordescriptionformats
greatlysimplifiesdesignof firewalls.

Thesyntaxfor thetransportspecifieris
transportprofile/lowertrangoort.

The default value for the “lowertransport” parameterss specificto the profile. For RTP/AVP, the
defaultis UDP.

Below arethe configurationparameterassociateavith transport:

Generabparameters:

unicast / multicast: This parameters a mutually exclusie indicationof whetherunicastor multicastde-
livery will be attempted. One of the two valuesmusT be specified. Clients that are capableof
handlingbothunicastandmulticasttransmissiomusT indicatesuchcapabilityby includingtwo full
transport-specwith separat@arameter$or each.

destination: Theaddres®f the streamrecipientto which a streamwill be sent. Theclient originatingthe
RTSPrequesmay specifythe destinatioraddres®f the streanmrecipientwith the destinatiorparam-
eter Whenthe destinatiorfield is specified therecipientmay be a differentparty thanthe originator
of therequest.To avoid becomingthe unwitting perpetratoof a remote-controlledienial-of-service
attack,asener sHouLD authenticat¢heclientoriginatingtherequestindsHouLD log suchattempts
beforeallowing the client to directa mediastreamto a recipientaddressot chosenby the sener.
While, this is particularlyimportantif RTSPcommandsreissuedvia UDP, implementationgannot
rely on TCP asreliablemeansof clientidentificationby itself either

Thesener sHoOULD NOT allow thedestinatiorfield to be setunlessa mechanisnexistsin the system
to authorizethe requestoriginatorto direct streamso the recipient. It is preferredthat this autho-
rization be performedby the recipientitself andthe credentialgpassedilongto the sener. However,
in certaincasessuchaswhenrecipientaddresss a multicastgroup,or whenthe recipientis unable
to communicatewith the sener in an out-of-bandmanney this may not be possible. In thesecases
senermaychoseanothemethodsuchasa senerresidentauthorizatiorlist to ensurghattherequest
originatorhasthe propercredentialgo requesstreamdelivery to therecipient.

IPv6 addresseareRECOMMENDED to begivenasfully qualifieddomainto make it backwardscom-
patiblewith RFC2326implementations.
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source: If thesourceaddressor thestreams differentthancanbedervedfrom theRT SPendpointaddress
(the sener in playback),the sourceaddresssHouLD be specified. To maintainbackwardscompati-
bility with RFC2326,ary IPv6 hosts addressnustbegivenasafully qualifieddomainname.

This informationmay alsobe availablethroughSDP. However, sincethis is morea featureof transport
thanmediainitialization, the authoritatve sourcefor this informationshouldbein the SETUP response.

layers: Thenumberof multicastlayersto be usedfor this mediastream.Thelayersaresentto consecutie
addressestartingatthe destination address.

dest_addresses: A generaldestinatioraddresgparametethat cancontainone or moreaddressandport
pair. For eachcombinationof Protocol/Profile/Laver Transportthe interpretationof the addressor
addresseneeddo bedefined.Theclientor sener SHALL NOT usethis parameteunlessbothclient
andsener hasshavn support. This parametemusT be supportedoy client andsenersthatimple-
mentsthis specification.Supportis indicatedby the useof the feature-tag'play.basic”. This param-
etersHALL NOT be usedin the sametransportspecificationasary of the parametersdestination”,

"source”,”port”, "client_port”, and”server_port”.

The samesecurityconsideratiorthat are given for the "Destination” parametedoesalsoappliesto
this parameter This parametercanbe usedfor redirectingtraffic to recipientnot desiringthe media
traffic.

src_addresses: A Generalsourceaddresgparametethat cancontainoneor moreaddressand port pair.
For eachcombinationof Protocol/Profile/Lwer Transportthe interpretationof the addressor ad-
dressesieeddo bedefined.Theclientor sener SHALL NOT usethis parameteunlessothclientand
sener hasshavn support. This parametemusT be supportedy clientandsenersthatimplements
this specification Supportis indicatedby the usethefeature-tagplay.basic”. This parametesHALL
NOT be usedin the sametransportspecificationasary of the parametersdestination”, "source”,
"port”, "client_port”, and”server_port”.

The addresr addressesdicatedin the src addresseparametesHouLD be usedbothfor sending
andreceving of the mediastreamsdatapaclet. The mainreasonsaretwo: First by sendingfrom

the indicatedportsthe sourceaddresswill be known by the recever of the paclet. Secondlyin the
presencef NATs sometraversalmechanisnrequireseitherknowvledgefrom which addressandport
apacletflow is coming,or having the possibilityto senddatato the sendeport.

mode: Themode parameteindicateshe methodgo be supportedor this sessionValid valuesarePLAY
andRECORD. If not provided,thedefaultis PLAY. The RECORD valuewasdefinedin RFC 2326
andis deprecatedh this specification.

append: Theappendrarametewasusedtogethemwith RECORD andis now deprecated.

interleaved: Theinterleaved parametemplies mixing the mediastreamwith the controlstreamin what-
ever protocolis beingusedby the control streamusingthe mechanisndefinedin Section11.11.The
amgumentprovidesthe channeinumberto be usedin the $ statemenandmusT be present.This pa-
rametemMAY bespecifiedasarange,e.g.,i nt er | eaved=4- 5 in caseswherethetransporichoice
for the mediastreamrequiresit, e.g. for RTP with RTCR. The channelnumbergivenin the request
areonly a guidancefrom the client to the sener on whatchannelnumber(s}o use. The sener MAY
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setary valid channelnumberin the response.The declaredchannel(s)are bi-directional,so both
end-partiesvAY senddataon the given channel.One exampleof suchusages the secondchannel
usedfor RTCP, whereboth sener andclientsendsRTCP pacletson the samechannel.

This allows RTP/RTCPto be handledsimilarly to theway thatit is donewith UDP, i.e., onechanneffor
RTP andtheotherfor RTCP.

Multicast-specific:
ttl: multicasttime-to-live.

RTP-specific:
TheseparametergsreMAY only beusedif the mediatransporiprotocolis RTP.

port: This parameteprovidesthe RTP/RTCPportpairfor amulticastsessionlt is shouldbespecifiedasa
range.e.g.,port =3456- 3457.

client_port: This parameteprovidesthe unicastRTP/RTCP port pair on the client wheremediadataand
controlinformationis to besent.It is specifiedasarangee.g.,por t =3456- 3457.

server_port: This parameteprovidesthe unicastRTP/RTCP port pair on the sener wheremediadataand
controlinformationis to besent.It is specifiedasarangee.g.,port =3456- 3457.

ssrc: The ssrc parameteindicatesthe RTP SSRC[23, Sec.3] valuethat shouldbe (request)or will be
(responsedisedby themediasener. Thisparameteis only valid for unicastransmissionlt identifies
the synchronizatiorsourceto be associatedvith the mediastreamandis expressedisan eightdigit
hexidecimalvalue.In caseshatasendemwill usemultiple SSRCst sHouLD NOT usethis parameter

client_ssrc: Theclient_ssrc parametemdicatesthe RTP SSRC[23, Sec.3] valuethatwill beusedby the
client. This parameters only valid for unicasttransmissionlt identifiesthe synchronizatiorsource
to beassociatedvith the mediastreamandis expressedisaneightdigit hexidecimalvalue.In cases
thataclientwill usemultiple SSRCst SHOULD NOT usethis parameter
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"Transport” ™" 1#transport-spec
transport-id *parameter
transport-protocol "/” profile [/” lower-transport]
; noLWSiis allowedinsidetransport-id
"RTP” / token

"AVP” | token

"TCP” [ "UDP” / token

"7 ("unicast” / "multicast” )

™" "source” "=" host

";” "destination” [ "=" host ]

" "interleaved” "=" channel [ ”-” channel ]
" "append”

T ="l

" "layers” "=" 1*DIGIT

" "port” "=" port-spec

”” "client_port” "=" port-spec

""" "server_port” "=" port-spec

™" "ssrc” =" ssrc

™" "client_ssrc” "=" ssrc

™" "mode” "=" mode-spec

";” "dest_addresses” "=" addr-list
™" "src_addresses” =" addr-list
™" trn-parameter-extension

port [ ”-" port ]

par-name "=" trn-par-value
token

*unreserved

1*3(DIGIT)

8*8(HEX)

1*3(DIGIT)

<"> 1#mode <>/ mode
"PLAY” / "RECORD” / token
host-port *("/” host-port)

host [":” port]

see chapter 16

see chapter 16

The combinationof transportprotocol, profile andlower transportneedsto be defined. A numberof
combinationsaredefinedin theappendixB.

Below is a usageexample,shaving a client ad\ertising the capabilityto handlemulticastor unicast,
preferringmulticast. Sincethis is a unicast-onlystream,the sener respondswith the propertransport

parametergor unicast.

C->S. SETUP rtsp://exanpl e.com foo/ bar/baz.rmRTSP/ 1.0

CSeq: 302
Transport:

H. SchulzrinneA. Rao,R. Lanphier M. Westerlund

RTP/ AVP; mul ti cast ; node=" PLAY",

ExpiresSeptember2003 [Page64]



INTERNET-DRAFT draft-draft-ietf-mmusic-d2326bis-03.ps March 3, 2003

RTP/ AVP; uni cast; client_port=3456- 3457; node=" PLAY"

S->C. RTSP/1.0 200 K
CSeq: 302
Date: 23 Jan 1997 15:35:06 GMVI
Session: 47112344
Transport: RTP/ AVP; uni cast; client_port=3456- 3457,
server_port=6256-6257; node=" PLAY"

13.41 Unsupported

TheUnsupported response-headéeld lists thefeaturesot supportedy thesener. In thecasewherethe
featurewasspecifiedvia the Proxy-Require field (Section13.27),if thereis a proxy on the pathbetween
the client andthe sener, the proxy MUST senda responsemessagevith a statuscodeof 551 (Option Not
Supported)TherequessHALL NOT beforwarded.

SeeSection13.32for ausagesxample.

Unsupported = "Unsupported” ”.” feature-tag *(",” feature-tag)

13.42 UserAgent

SegH14.43]for explanation howeverthesyntaxis clarifieddueto anerrorin RFC2616.A ClientSHoOULD
includethis headelin all RTSPmessaget sends.

User-Agent = "User-Agent””.” ( product /comment ) 0*(SP (product / comment)

13.43 Vary
See[H14.44]

13.44 Via
See[H14.45].

13.45 WWW -Authenticate
See[H14.47].

14 Caching

In HTTP, response-requephirsare cached.RTSPdiffers significantlyin that respect.Responseare not
cacheablewith the exceptionof the presentatiomescriptiorreturnedby DESCRIBE. (Sincetheresponses
for arythingbut DESCRIBE andGET_PARAMETER donotreturnary data,cachingis notreally anissue
for theserequests.However, it is desirablefor the continuousmediadata,typically deliveredout-of-band
with respecto RTSR to be cachedaswell asthe sessiordescription.

Onreceving a SETUP or PLAY requesta proxy ascertainsvhetherit hasan up-to-datecopy of the
continuousmediacontentandits description. It candeterminewhetherthe copy is up-to-dateby issuing
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a SETUP or DESCRIBE requestrespectrely, andcomparingthe Last-Modified heademith thatof the

cachedcopy. If the copy is not up-to-datejt modifiesthe SETUP transportparametersisappropriateand

forwardstherequesto theorigin sener. SubsequentontrolcommandsuchasPLAY or PAUSE thenpass
the proxy unmodified. The proxy deliversthe continuousmediadatato the client, while possiblymakinga

local copy for laterreuse.Theexactbehaior allowedto the cacheis givenby the cache-responddirectives

describedn Section13.9. A cacheMUST answerary DESCRIBE requestsf it is currentlyservingthe

streamto the requestqgrasit is possiblethatlow-level detailsof the streamdescriptionmay have changed
ontheorigin-serer.

NotethatanRTSPcacheunlike theHTTP cachejs of the“cut-through”variety Ratherthanretrieving
thewholeresourcdrom the origin sener, the cachesimply copiesthe streamingdataasit passedy onits
way to theclient. Thus,it doesnotintroduceadditionallateng.

To theclient, an RTSP proxy cacheappeardik e a regular mediasener, to the mediaorigin sener like
aclient. Justasan HTTP cachehasto storethe contenttype, contentianguageandso on for the objectsit
cachesa mediacachehasto storethe presentatiomescription.Typically, a cacheeliminatesall transport-
referencegthatis, multicastinformation)from the presentatiorescription sincetheseareindependenof
thedatadelivery from thecacheto theclient. Informationontheencodingsemainghesame.lf thecachds
ableto translatethe cachedmediadata,it would createa new presentatiomlescriptiorwith all theencoding
possibilitiesit canoffer.

15 Examples

The following examplesrefer to streamdescriptionformatsthat are not standardssuchas RTSL. The
following examplesarenotto beusedasa referencdor thoseformats.

15.1 Media on Demand (Unicast)

ClientC requestamovie from mediasenersA (audi 0. exanpl e. comjandV (vi deo. exanpl e. con).
Themediadescriptionis storedon awebsener W. Themediadescriptioncontainsdescription®f the pre-
sentatiorandall its streamsincludingthe codecghatareavailable,dynamicRTP payloadtypes,the proto-
col stack,andcontentinformationsuchaslanguageor copyright restrictions.lt mayalsogive anindication
aboutthetimeline of the movie.

In this example theclientis only interestedn thelastpartof themovie.

C>W CET /twister.sdp HITP/ 1.1
Host: www. exanpl e.com
Accept: application/sdp

W>C. HITP/1.0 200 K
Date: 23 Jan 1997 15:35:06 GMI
Content-Type: application/sdp

v=0

0=- 2890844526 2890842807 IN | P4 192. 16. 24. 202
S=RTSP Sessi on

e=adm@xanpl e. com
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mrFaudi o 0 RTP/ AVP 0O

a=control :rtsp://audi o. exanpl e. conftw st er/audi 0. en
mevi deo 0 RTP/ AVP 31

a=control :rtsp://video. exanpl e.com tw ster/video

C->A. SETUP rtsp://audio. exanple.contw ster/audi 0.en RTSP/ 1.0
CSeq: 1
User- Agent: PhonyCient/ 1.2
Transport: RTP/ AVP/ UDP; uni cast; cl i ent _port=3056-3057

A->C. RTSP/1.0 200 K
CSeq: 1
Session: 12345678
Transport: RTP/ AVP/ UDP; uni cast; cl i ent _port=3056-3057;
server _port=5000-5001

C->V: SETUP rtsp://video.exanple.conmtw ster/video RTSP/ 1.0
CSeq: 1
User- Agent: PhonyCdient/ 1.2
Transport: RTP/ AVP/ UDP; uni cast; cl i ent _port=3058-3059

V->C. RTSP/ 1.0 200 X
CSeq: 1
Sessi on: 23456789
Transport: RTP/ AVP/ UDP; uni cast; cl i ent _port =3058-3059;
server _port=5002-5003

C->V:. PLAY rtsp://video.exanple.comtw ster/video RTSP/ 1.0
CSeq: 2
User- Agent: PhonyCient/1.2
Session: 23456789
Range: snpte=0:10: 00-

V->C. RTSP/ 1.0 200 X
CSeq: 2
Sessi on: 23456789
Range: snpte=0:10: 00-0: 20: 00
RTP-1nfo: url=rtsp://video.exanple.conmtw ster/video;
seq=12312232; rt pti ne=78712811

C>A. PLAY rtsp://audio. exanpl e.comtw ster/audi o.en RTSP/ 1.0
CSeq: 2
User- Agent: PhonyCient/1.2
Session: 12345678
Range: snpte=0:10: 00-
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A->C. RTSP/ 1.0 200 X
CSeq: 2
User- Agent: PhonyCient/ 1.2
Session: 12345678
Range: snpte=0:10: 00-0: 20: 00
RTP-Info: url=rtsp://audio.exanpl e.conltw ster/audio. en;
seq=876655; rt pti ne=1032181

C->A. TEARDOMN rtsp://audi o. exanpl e. conitw ster/audi o.en RTSP/ 1.0
CSeq: 3
User- Agent: PhonyCdient/ 1.2
Session: 12345678

A->C. RTSP/ 1.0 200 X
CSeq: 3

C->V: TEARDOMN rtsp://video.exanpl e.conmltw ster/video RTSP/1.0
CSeq: 3
User- Agent: Phonydient/1.2
Sessi on: 23456789

V->C. RTSP/1.0 200 K
CSeq: 3

Eventhoughthe audioandvideotrack areon two differentseners,andmay startat slightly different
times and may drift with respectto eachother the client can synchronizethe two using standardRTP
methodsjn particularthetime scalecontainedn the RTCP sendereports.

15.2 Streamingof a Container file

For purpose®f this example,a containerfile is a storageentity in which multiple continuousmediatypes
pertainingto the sameend-usempresentatiorare present.In effect, the containerfile representen RTSP
presentationwith eachof its componentdeingRTSPstreams.Containeffiles area widely usedmeango
storesuchpresentationsWhile the componentaretransportedasindependenstreamsijt is desirableto
maintaina commoncontext for thosestreamsatthe senerend.

Thisenableghesenerto keepasinglestoragenandleopeneasily It alsoallowstreatingall the streamsequally
in caseof ary prioritizationof streamsy the sener.

It is alsopossiblethatthe presentatiormuthormay wish to prevent selectve retrieval of the streamsy
the clientin orderto presere the artistic effect of the combinedmediapresentation.Similarly, in sucha
tightly boundpresentationit is desirableto be ableto control all the streamsvia a singlecontrolmessage
usinganaggrgateURL.

Thefollowing is anexampleof usingasingleRTSPsessiorto controlmultiple streamslt alsoillustrates
theuseof aggrgateURLSs.
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Client C requestsa presentatiorfrom mediasener M. The movie is storedin a containerfile. The
clienthasobtainedan RTSPURL to thecontaineffile.

C->M DESCRIBE rtsp://exanple.comtw ster RTSP/ 1.0
CSeq: 1

M>C. RTSP/1.0 200 K
CSeq: 1
Date: 23 Jan 1997 15:35:06 GMI
Cont ent - Type: application/sdp
Content-Length: 164

v=0

0=- 2890844256 2890842807 IN I P4 172.16.2.93
S=RTSP Sessi on

i =An Exanmpl e of RTSP Sessi on Usage
e=adm@xanpl e. com

a=control :rtsp://exanpl e.com tw ster

t=0 0

mrFaudi o 0 RTP/ AVP 0O

a=control :rtsp://exanple.contw ster/audio
nevi deo 0 RTP/ AVP 26

a=control :rtsp://exanpl e.con tw ster/video

C->M SETUP rtsp://exanple.contw ster/audio RTSP/ 1.0
CSeq: 2
Transport: RTP/ AVP; uni cast ; client_port=8000-8001

M>C. RTSP/1.0 200 K
CSeq: 2
Transport: RTP/ AVP; uni cast; client _port=8000-8001;
server _port=9000-9001
Session: 12345678

C->M SETUP rtsp://exanple.conftw ster/video RTSP/ 1.0
CSeq: 3
Transport: RTP/ AVP; uni cast ;client_port=8002-8003
Session: 12345678

M>C. RTSP/1.0 200 K
CSeq: 3
Transport: RTP/ AVP; uni cast; client_port=8002-8003;
server _port=9004- 9005
Session: 12345678
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G >M

M >C.

PLAY rtsp://exanpl e. comtw ster RTSP/ 1.0
CSeq: 4

Range: npt =0-

Session: 12345678

RTSP/ 1.0 200 K

CSeq: 4
Session: 12345678
Range: npt =0-

RTP-1nfo: url=rtsp://exanple.comtw ster/video;

seq=12345; rt pti me=3450012,
url =rtsp://exanpl e.com tw ster/audi o;
seq=54321; rtpti ne=2876889

G >M

C>M

M >C.

G >M

PAUSE rtsp://exanple.comtw ster/video RTSP/ 1.0
CSeq: 5
Session: 12345678

RTSP/ 1.0 460 Only aggregate operation all owed
CSeq: 5

PAUSE rtsp://exanple.comtw ster RTSP/ 1.0
CSeq: 6
Session: 12345678

RTSP/ 1.0 200 OK
CSeq: 6
Session: 12345678

SETUP rtsp://exanple.comtw ster RTSP/ 1.0
CSeq: 7

Transport: RTP/ AVP; uni cast; client_port=10000
Session: 12345678

RTSP/ 1. 0 459 Aggregate operation not all owed
CSeq: 7

In thefirstinstanceof failure, theclienttriesto pauseonestream(in this casevideo)of the presentation.
Thisis notallowedasthis sessions setupfor aggr@atedcontrol. In thesecondnstancetheaggregateURL
may not beusedfor SETUP andonecontrolmessagés requiredper streamto setup transporfparameters.

This keepsthe syntaxof the Transport headersimple and allows easyparsingof transportinformation by

firewalls.
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15.3 Single StreamContainer Files

SomeRTSPsenersmaytreatall files asthoughthey are“containerfiles”, yet othersenersmaynot support
suchaconceptBecausef this, clientsSHOULD usetherulessetforth in thesessiordescriptiorfor request
URLSs, ratherthanassuminghata consistentJRL may alwaysbe usedthroughout.Heres anexampleof
how a multi-streamsener might expecta single-streanfile to be sened:

C->S DESCRIBE rtsp://foo.comtest.wav RTSP/ 1.0
Accept: application/x-rtsp-mh, application/sdp
CSeq: 1

S->C RTSP/1.0 200 K
CSeq: 1
Cont ent - base: rtsp://foo.conltest.wav/
Content-type: application/sdp
Content-1length: 48

v=0

0=- 872653257 872653257 IN I P4 172.16. 2. 187
s=nu-| aw wave file

i =audi o test

t=0 0

mraudi o 0 RTP/ AVP 0O

a=control :stream d=0

C->S SETUP rtsp://foo.conftest.wav/stream d=0 RTSP/ 1.0
Transport: RTP/ AVP/ UDP; uni cast ;
client_port=6970-6971; node="PLAY"
CSeq: 2

S->C RTSP/1.0 200 X
Transport: RTP/ AVP/ UDP; uni cast; client_port=6970-6971;
server_port=6970-6971; node="PLAY"
CSeq: 2
Sessi on: 2034820394

C->S PLAY rtsp://foo.comtest.wav RTSP/ 1.0
CSeq: 3
Sessi on: 2034820394

S->C RTSP/1.0 200 K
CSeq: 3
Sessi on: 2034820394
Range: npt =0-600
RTP-1nfo: url=rtsp://foo. comtest.wav/stream d=0;
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se(q=981888; rt pti ne=3781123

NotethedifferentURL in the SETUP commandandthenthe switchbackto theaggrgateURL in the
PLAY command.This makescompletesensavhentherearemultiple streamawith aggrgatecontrol, but is
lessthanintuitive in the specialcasewherethe numberof streamss one.

In this specialcasejt is recommendethatsenersbeforgiving of implementationshatsend:

C->S PLAY rtsp://foo.comtest.wav/streanm d=0 RTSP/ 1.0
CSeq: 3

In theworstcase senersshouldsendback:

S->C RTSP/ 1.0 460 Only aggregate operation all owed
CSeq: 3

Onewould alsohopethatsener implementationsrealsoforgiving of the following:

C->S SETUP rtsp://foo.comtest.wav RTSP/ 1.0
Transport: rtp/avp/udp;client_port=6970-6971; node="PLAY"
CSeq: 2

Sincethereis only asinglestreamin thisfile, it's notambiguousvhatthis means.

15.4 Live Media PresentationUsing Multicast

The mediasener M chooseghe multicastaddressand port. Here, we assumehat the web sener only
containsa pointerto thefull descriptionwhile themediasener M maintainghefull description.

C->W CET /concert.sdp HITP/ 1.1
Host: www. exanpl e.com

W>C. HITP/1.1 200 K
Cont ent - Type: application/x-rtsl

<sessi on>
<track src="rtsp://live.exanpl e.com concert/audi 0" >
</ sessi on>

C->M DESCRIBE rtsp://live.exanple.com concert/audio RTSP/1.0
CSeq: 1

M>C. RTSP/1.0 200 K
CSeq: 1
Cont ent - Type: application/sdp
Content-Length: 44
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v=0

0=- 2890844526 2890842807 IN | P4 192.16.24.202
S=RTSP Sessi on

mFaudi 0 3456 RTP/ AVP 0O

c=INIP4 224.2.0.1/16

a=control :rtsp://1ive.exanpl e.com concert/audio

C->M SETUP rtsp://1ive.exanple.conl concert/audio RTSP/ 1.0
CSeq: 2
Transport: RTP/ AVP; nul ti cast

M >C. RTSP/1.0 200 XK
CSeq: 2
Transport: RTP/ AVP; mul ticast; destination=224.2.0.1;
port=3456-3457;ttl =16
Sessi on: 0456804596

C->M PLAY rtsp://live.exanple.confconcert/audio RTSP/ 1.0
CSeq: 3
Sessi on: 0456804596

M >C. RTSP/1.0 200 K
CSeq: 3

Sessi on: 0456804596
Range: npt =now

16 Syntax

TheRTSPsyntaxis describedn anaugmentedackus-Nauform (BNF) asdefinedin RFC2234[14]. Also
the”#” rulefrom RFC2616[26] is alsodefinedandusedin this syntaxdescription.
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16.1 BaseSyntax

OCTET
CHAR
UPALPHA
LOALPHA
ALPHA
DIGIT
CTL

CR

LF

SP

HT

<>
BACKSLASH
CRLF

LWS

TEXT
tspecials

token
quoted-string
gdtext
guoted-pair

message-header

field-name
field-value
field-content

safe
extra

hex

escape
reserved

unreserved
xchar
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<any 8-hit sequence of data>

<any US-ASCII character (octets 0 - 127)>
<any US-ASCII uppercase letter "A”.."Z">
<any US-ASCII lowercase letter "a”.."z">
UPALPHA / LOALPHA

<any US-ASCII digit "0".."9">

<any US-ASCII control character

(octets O - 31) and DEL (127)>
<US-ASCII CR, carriage return (13)>
<US-ASCII LF, linefeed (10)>
<US-ASCII SP, space (32)>

<US-ASCII HT, horizontal-tab (9)>
<US-ASCII double-quote mark (34)>
<US-ASCII backslash (92)>

CRLF

[CRLF] 1*( SP / HT)

<any OCTET except CTLs>

eIy < ST @

"l | BACKSLASH / <>

A A i e

"1} SPIHT

1*<any CHAR except CTLs or tspecials>
(<> *(qdtext) <">)

<any TEXT except <">>

BACKSLASH CHAR

field-name ™" [ field-value ] CRLF

token

*( field-content / LWS )

<the OCTETs making up the field-value and
consisting

of either *TEXT or combinations of token, tspecials,
and quoted-string>

ARV
”!” / N%N / n/n / 1’(” / ’7)!1 / ”,”

DIGIT / HA” / HBH / HCH / HDH / HE” / HFH/
a"/"p" [ c"["d” [ "e" | f”

"%%" hex hex

gt @ [ & ="

alpha / digit / safe / extra
unreserved / reserved / escape
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16.2 RTSP Protocol Definition
16.2.1 MessageSyntax

RTSP-message Request / Response ; RTSP/1.0 messages

generic-message = start-line
*(message-header CRLF)
CRLF
[ message-body |
start-line = Request-Line / Status-Line
Request = Request-Line ; Section6.1
*( general-header ; Sectionb
[ request-header ; Section6.2
| entity-header) ; Section8.1

CRLF
[ message-body ] ; Sectior4.3

Response = Status-Line ; Section7.1
*( general-header ; Section5
| response-header ; Section7.1.2
[ entity-header) ; Section8.1
CRLF

[ message-body ] ; Sectiond.3
Method SP Request-URI SP RTSP-Version CRLF

Request-Line

Status-Line = RTSP-Version SP Status-Code SP Reason-Phrase CRLF

Method = "DESCRIBE”" : Section11.2
! "GET_PARAMETER” ; Sectionl1l1.7
/| "OPTIONS” : Sectionl1.1
/[ "PAUSE” ; Section11.5
/[  "PLAY” : Sectionl11.4
[ "PING” : Section11.10
/| "REDIRECT" : Sectionl11.9
[ "SETUP” ; Section11.3
/| "SET_PARAMETER” ; Sectionll.8
/ "TEARDOWN” ; Sectionl11.6
|/ extension-method

token
™" [ absolute_URI
"RTSP” "/" 1*DIGIT " 1*DIGIT

extension-method
Request-URI
RTSP-Version
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Status-Code = 100" ; Continue
/200" ; OK
[ 7"201” ; Created
[ 7250” ; Low on StorageSpace
[/ "300” ; Multiple Choices
/[ 7301” ; MovedPermanently
/302" ; Moved Temporarily
[ 7"303” ; SeeOther
/304" ; Not Modified
/305" ; UseProxy
[ 7400” ; BadRequest
[ 401" ; Unauthorized
[ 7402” ; PaymentRequired
[ 403" ; Forbidden
/404" ; Not Found
[ "405” ; MethodNot Allowed
[ 7406” ; Not Acceptable
/407" ; Proxy AuthenticationRequired
[ 7408” ; RequesiTime-out
[ 410" ; Gone
/74117 ; LengthRequired
[ 412" ; PreconditiorFailed
[ 413" ; RequesEntity Too Large
[ "414” ; Request-URToo Large
[ 415" ; UnsupportedMediaType
[ 451" ; ParameteNot Understood
[ "452” ; resened
[ 7453" ; Not EnoughBandwidth
[ "454” ; SessiorNot Found
[ "455” ; MethodNot Valid in This State
[ "456” ; Headerield Not Valid for Resource
[ "457" ; Invalid Range
[ 7458” ; Parameteis Read-Only
| 459" ; Aggregateoperatiomotallowed
[ 7460” ; Only aggregyateoperationallowed
[ 461" ; Unsupportedransport
[ 462" ; Destinationunreachable
[/ "500" ; InternalSener Error
/[ 7501” ; Not Implemented
[ "502” ; BadGatavay
[/ "503” ; ServiceUnavailable
[ "504” ; Gatavay Time-out
/505" ; RTSPVersionnot supported
/[ 7"551” ; Optionnot supported
[ extension-code
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extension-code

Reason-Phrase

general-header

request-header

response-header

T

~ — o — — — — o~ — o~~~ — —1
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3DIGIT

Cache-Control
Connection
CSeq

Date
Timestamp
Via

Accept
Accept-Encoding
Accept-Language
Authorization
Bandwidth
Blocksize

From
If-Modified-Since
Proxy-Require
Range

Referer

Require

Scale

Session

Speed
Supported
Transport
User-Agent

Accept-Ranges
Location
Proxy-Authenticate
Public

Range
Retry-After
RTP-Info

Scale

Session

Server

Speed
Transport
Unsupported
Vary

WWW-Authenticate
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*<TEXT, excludingCR, LF>

; Section13.9

; Section13.10
; Section13.17
; Section13.18
; Section13.39
; Section13.44

; Section13.1
; Sectionl13.2
; Section13.3
; Section13.6
; Sectionl3.7
; Sectionl13.8
; Sectionl13.20
; Section13.23
; Sectionl13.27
; Section13.29
; Section13.30
; Section13.32
; Section13.34
; Section13.37
; Section13.35
; Section13.38
; Section13.40
; Section13.42

; Section13.4

; Section13.25
; Section13.26
; Section13.28
; Section13.29
; Section13.31
; Section13.33
; Section13.34
; Section13.37
; Section13.36
; Section13.35
; Section13.40
; Section13.41
; Section13.43
; Section13.45
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rtsp_.URL
host
abs_path
port

smpte-range

smpte-range-spec

smpte-type

smpte-time

npt-range

npt-range-spec
npt-time
npt-sec
npt-hhmmss
npt-hh

npt-mm

npt-ss

utc-range
utc-range-spec
utc-time
utc-date
utc-time
fraction

feature-tag =
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("rtsp:” / "rtspu:” / "rtsps”)

"II" host [ ™" port ] [ abs_path | [ "#” fragment ]
As defined by RFC 2732 [30]

As defined by RFC 2396 [22]

*DIGIT

smpte-type "=" smpte-range-spec

"smpte” / "smpte-30-drop” / "smpte-25"
; othertimecodesnaybeadded
1*2DIGIT " 1*2DIGIT ™. 1*2DIGIT
[":"1*2DIGIT [ " 1*2DIGIT ] ]

= ['npt” "="] npt-range-spec

; implementationSHOULD usenpt=prefix, but SHOULD

; bepreparedo interoperatavith RFC 2326
; implementationsvhich don't useit

( npt-time "-" [ npt-time ] ) / ( - npt-time )
"now” / npt-sec / npt-hhmmss

1*DIGIT [ ") *DIGIT ]

npt-hh ”:” npt-mm ”:” npt-ss [ ".” *DIGIT ]
1*DIGIT ; any positive number

1*2DIGIT ; 0-59

1*2DIGIT ; 0-59

"clock” "=" utc-range-spec

(utc-time ”-" [ utc-time ]) / (7" utc-time)
utc-date "T” utc-time "Z”

8DIGIT ; < YYYYMMDD >

6DIGIT [ " fraction ]; < HHMMSS.fraction>
1*DIGIT

token
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16.2.2 Header Syntax

Transport
transport-spec
transport-id

transport-protocol
profile
lower-transport
parameter

port-spec

trn-parameter-extension

par-name
trn-par-value
ttl

Ssrc

channel
mode-spec
mode
addr-list
host-port
host

port

draft-draft-ietf-mmusic-d2326bis-03.ps
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"Transport” ":" 1#transport-spec

transport-id *parameter

transport-protocol "/” profile ["/” lower-transport]
; N0 LWSis allowedinsidetransport-id

"RTP” / token

"AVP” | token

"TCP” /"UDP” / token

" ("unicast” / "multicast” )

™" "source” "=" host

™" "destination” [ "=" host ]

" "interleaved” "=" channel [ "-” channel ]

™" "append”

T ="l

" "layers” "=" 1*DIGIT

™" "port” "=" port-spec

" "client_port” "=" port-spec

™" "server_port” "=" port-spec
"7 "ssre” =" ssrc

" "client_ssrc” "=" ssrc

"7 "mode” "=" mode-spec

" "dest_addresses” "=" addr-list
™" "src_addresses” =" addr-list
™" trn-parameter-extension
port [ ”-" port ]

par-name "=" trn-par-value
token

*unreserved

1*3(DIGIT)

8*8(HEX)

1*3(DIGIT)

<"> 1#mode <"> [/ mode
"PLAY” /| "RECORD” / token
host-port *("/” host-port)

host [":” port]

see chapter 16

see chapter 16

17 Security Considerations

Becausef thesimilarity in syntaxandusagebetweerRTSPsenersandHTTP seners,the securityconsid-
erationsoutlinedin [H15] apply Specifically pleasenotethefollowing:

Authentication Mechanisms: RTSPand HTTP sharecommonauthenticatiorschemesand thus should
follow the sameprescriptionswith regardsto authentication Seechapterl5.1of [2] for clientau-
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thenticationissues,and chapterl5.2 of [2] for issuesregardingsupportfor multiple authentication
mechanismsAlso see[H15.6].

Abuseof Sewver Log Information: RTSPandHTTP senerswill presumablyhave similarloggingmech-
anisms,andthusshouldbe equallyguardedn protectingthe contentsof thoselogs, thusprotecting
the privagy of the usersof the seners. See[H15.1.1] for HTTP sener recommendationsgarding
senerlogs.

Transfer of Sensitve Information: Thereis no reasonto believe that information transferredvia RTSP
may be ary lesssensitve thanthatnormally transmittedvia HTTP. Therefore all of the precautions
regardingthe protectionof dataprivacy and userprivagy apply to implementorsof RTSP clients,
seners,andproxies.See[H15.1.2]for furtherdetails.

Attacks BasedOn File and Path Names: ThoughRTSPURLSs areopaquehandleghatdo notnecessarily
have file systemsemanticsit is anticipatedthat mary implementationsvill translateportionsof the
requestURLsdirectlyto file systencalls. In suchcasesfile systemsSHOULDfollow theprecautions
outlinedin [H15.5], suchascheckingfor “..” in pathcomponents.

Personallnformation: RTSPclientsareoften privy to the sameinformationthatHTTP clientsare (user
name Jocation,etc.) andthusshouldbeequally See[H15.1] for furtherrecommendations.

Privacy IssuesConnectedto AcceptHeaders: Sincemayof the same‘Accept” headergxistin RTSPas
in HTTP, the samecaveatsoutlinedin [H15.1.4]with regardsto their useshouldbefollowed.

DNS Spoofing: Presumablygiven the longerconnectiontimestypically associatedo RTSP sessionsel-
ative to HTTP sessionsRTSP client DNS optimizationsshouldbe lessprevalent. Nonethelessthe
recommendationgrovidedin [H15.3] arestill relevantto any implementatiorwhich attemptgo rely
on a DNS-to-IPmappingto hold beyond a singleuseof themapping.

Location Headersand Spoofing: If a single sener supportsmultiple organizationshat do not trust one
anotherthenit mustcheckthe valuesof Location andContent-Location headeffieldsin responses
thataregeneratedindercontrol of saidorganizationgo make surethatthey do not attemptto invali-
dateresourcesver which they have no authority ([H15.4])

In additionto therecommendationisl thecurrentHTTP specificatioRFC2616[26], asof thiswriting)
and also of the previous RFC2068[2], future HTTP specificationamay provide additionalguidanceon
securityissues.

Thefollowing areaddedconsiderationgor RTSPimplementations.

Concentrateddenial-of-sewice attack: Theprotocolofferstheopportunityfor aremote-controlledenial-
of-serviceattack.

The attacler may initiate traffic flows to oneor more IP addresseby specifyingthemasthe desti-
nationin SETUP requests.While the attacler's IP addressnay be known in this case,this is not
always usefulin prevention of more attacksor ascertaininghe attaclers identity Thus,an RTSP
sener SHOULD only allow client-specifiedlestinationgor RTSP-initiatedtraffic flows if the sener
hasverified the client’s identity, eitheragainsta databasef known usersusingRTSPauthentication
mechanismgpreferablydigestauthenticatioror stronger) or othersecuremeans.
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Sessiorhijacking: Sincethereis no or little relation betweena transportlayer connectionandan RTSP
sessionjt is possiblefor a maliciousclient to issuerequestawith randomsessioridentifierswhich
would affect unsuspectinglients. The sener SHOULD usea large, randomand non-sequential
sessiondentifierto minimize the possibility of this kind of attack.

Authentication: Seners SHOULD implementboth basicanddigest[6] authentication.In ervironments
requiring tighter securityfor the control messagesransportlayer mechanismsuchasTLS (RFC
2246[27]) sHoUuLD beused.

Streamissues: RTSP only provides for streamcontrol. Streamdelivery issuesare not coveredin this
section,nor in therestof this draft. RTSPimplementationsvill mostlikely rely on otherprotocols
suchasRTP, IP multicast RSVPandIGMP, andshouldaddressecurityconsiderationdroughtupin
thoseandotherapplicablespecifications.

Persistently suspiciousbehavior: RTSPsenersSHOULD returnerrorcode403(Forbidden)uponrecev-
ing a singleinstanceof behaior which is deemeda securityrisk. RTSPseners SHOULD alsobe
awareof attemptgo probethe senerfor weaknesseandentrypointsandMAY arbitrarily disconnect
andignorefurtherrequestglientswhich aredeemedo bein violation of local securitypolicy.

18 IAN A Considerations

This sectionsetup a numberof registersfor RTSPthat shouldbe maintainedby IANA. For eachregistry
thereis adescriptionon whatit shallcontain,whatspecificatioris neededvhenaddinga entrywith IANA,
andfinally the entriesthatthis documenneeddo register Seealsothesectionl.6”ExtendingRTSP”.
The sectionsdescribinghow to registeranitem usessomeof the requirementdevel describedn RFC
2434[29], namely” First Come,First Sened”, "SpecificationRequired”,and”StandardsAction”.
A registrationrequesto IANA MUST containthefollowing information:

¢ A nameof theitemto registeraccordingto therulesspecifiedby theintendedregistry.

¢ Indicationof who haschangecontrolover thefeature(for example,IETF, ISO, ITU-T, otherinterna-
tional standardizatiotodies,a consortiumor a particularcomparny or groupof companies);

A referenceto a further description,if available, for example (in order of preferencean RFC, a
publishedstandarda publishedpaper a patentfiling, atechnicalreport,documentedourcecodeor
acomputemanual,

For proprietaryfeaturescontactinformation(postalandemailaddress);

18.1 Feature-tags
18.1.1 Description

Whena client and sener try to determinewhat part and functionality of the RTSP specificationand ary
future extensionsthatits counterpartimplementsthereis needfor a namespace This registry contains
namedentriesrepresentingertainfunctionality

Theusageof feature-tagss explainedin sectionl0and11.1.
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18.1.2 RegisteringNew Feature-tagswith IAN A

Theregisteringof feature-tagss doneon afirst come first senedbasis.

The nameof the featuremusT follow theserules: The namemay be of ary length,but SHOULD be
no morethantwenty charactersong. ThenameMUST not containary spacespr control charactersAny
proprietaryfeaturesHALL have asthefirst partof thenameavendortag, which identifiesthe organization.
18.1.3 Registered entries

Thefollowing feature-tagsrein this specificationdefinedand herebyregistered. The changecontrol be-
longsto the Authorsandthe IETF MMUSIC WG.

play.basic: Theminimalimplementatiorfor playbackoperationsaccordingto sectionD.
play.scale: Supportof scaleoperationgor mediaplayback.

play.speed: Supportof the speedunctionalityfor playback.

setup.playing: Theuseof SETUP andTEARDOWN in play state.

con.persistent. Supportanduseof persistentonnectionsseechapter9.3.

18.2 RTSP Methods

18.2.1 Description

What a methodis, is describedn sectionll. Extendingthe protocolwith nev methodsallow for totally
new functionality

18.2.2 RegisteringNew Methodswith IANA

A new methodMUST be registeredthroughan IETF standardirack document. The reasonis that nev
methodsmay radically changethe protocolsbehaior andpurpose.
A specificatiorfor anev RTSPmethodvusT consistof thefollowing items:

o A methodnamewhich follows the BNF rulesfor methods.

¢ A clearspecificationon what actionand responsea requestwith the methodwill resultin. Which
directionsthe methodis used,C — S or S — C or both. How the useof headersif ary, modifies
thebehaior andeffect of themethod.

¢ A list or tablespecifyingwhich of the registeredheadershatareallowed to usewith the methodin
requesbr/andresponse.

e Describehow themethodrelatesto network proxies.

18.2.3 Registered Entries

ThisspecificationRFCXXXX, registerslOmethodsDESCRIBE, GET_PARAMETER, OPTIONS, PAUSE,
PING, PLAY, REDIRECT, SETUP, SET_PARAMETER, andTEARDOWN.
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18.3 RTSP StatusCodes

18.3.1 Description

A statuscodeis thethreedigit numberausedto convey informationin RTSPresponsenessagesee 7. The
numberspacsds limited andcareshouldbetakennotto fill thespace.

18.3.2 RegisteringNew Status Codeswith IAN A

A new statuscodecanonly beregisteredby an IETF standardsrack document.A specificatiorfor a new
statuscodemusT specifythefollowing:

e Therequestechumber
¢ A descriptionwhatthe statuscodemeansandthe expectedoehaior of the sendemandrecever of the
code.
18.3.3 Registered Entries
RFCXXX, registersthe numberedstatuscodedefinedin the BNF entry "Status-Code’except”extension-
code”in section7.1.1.
18.4 RTSP Headers
18.4.1 Description

By specifyingnew headersa method(s)anbeenhancedn mary differentways. An unknavn heademwill

beignoredby thereceving entity. If the new headeiis vital for a certainfunctionality a feature-tagor the
functionality canbe createdanddemandedo be usedby the counterpart with theinclusionof a Require
headercarryingthefeature-tag.

18.4.2 RegisteringNew Headerswith IAN A

A public available specificationis requiredto registera header The specificationsHouLD be a standards
documentpreferablean|ETF RFC.
ThespecificatiormusT containthefollowing information:

e Thenameof theheader

¢ A BNF specificatiorof the headesyntax.

A list or tablespecifyingwhenthe heademay be used,encompassingll methodstheir requestor
responsethedirection(C — S or S — C).

How the headesshallbe handledby proxies.

A descriptionof the purposeof the header
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18.4.3 Registered entries

All headerspecifiedn sectionl3in RFCXXXX areto beregistered.
Furthermorahefollowing RTSPheaderslefinedin otherspecificationareregistered:

e Xx-wap-profile definedin [35].

¢ x-wap-profile-diff definedin [35].

e Xx-wap-profile-warning definedin [35].
e X-predecbufsize definedin [35].

¢ x-initpredecbufperiod definedin [35].

¢ X-initpostdecbufperiod definedin [35].

Note: Theuseof "X-" is NOT RECOMMENDED but the abose headersn the registerlist wasdefined
prior to theclarification.

18.5 Transport Headerregistries

Thetransport headercontainsanumberof parametersvhich have possibilitiesfor futureextensionsThere-
fore registriesfor thesemustbe defined.

18.5.1 Transport Protocols

A registry for the parametetransport-protocol shallbe definedwith the following rules:
¢ Ragisteringrequirespublic availablestandardspecification.
¢ A contactpersonor organizationwith addresandemail.
¢ A valuedefinitionthatarefollowing the BNF token definition.

e A describingext thatexplainshow theregisteredvalueareusedin RTSP

This specificatiorregisterl value:

RTP: Useof theRTP [23] protocolfor mediatransport. The usages explainedin RFC XXXX, appendix
B.1.

18.5.2 Profile

A registry for the parameteprofile shallbedefinedwith thefollowing rules:

¢ Ragisteringrequirespublic availablestandardspecification.
¢ A contactpersonor organizationwith addresandemail.

¢ A valuedefinitionthatarefollowing the BNF tokendefinition.
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¢ A definitionof which Transportprotocol(s)thatthis profile is valid for.

¢ A describingext thatexplainshow theregisteredvalueareusedin RTSP

AVP: The "RTP profile for audio and video conferencesvith minimal control” [1] MUST only be used
whenthetransportheaderdransport-protocaols "RTP”.

18.5.3 Lower Transport

A registry for the parametefower-transport shallbe definedwith thefollowing rules:
¢ Ragisteringrequirespublic availablestandardspecification.
e A contactpersonor organizationwith addresandemail.
¢ A valuedefinitionthatarefollowing the BNF token definition.

e A describingext thatexplainshow theregisteredvalueareusedin RTSPR Thisincludes

UDP: Indicatestheuseof the”User datagranprotocol” [7] for mediatransport.

TCP: IndicatesgheuseTransmissiorcontrol protocol [9] for mediatransport.

18.5.4 Transport modes

A registry for thetransportparametemode shallbedefinedwith thefollowing rules:
¢ Raisteringrequiresa IETF standardracksdocument.
¢ A contactpersonor organizationwith addresandemail.
¢ A valuedefinitionthatarefollowing the BNF tokendefinition.

¢ A describingext thatexplainshow theregisteredvalueareusedin RTSP

PLAY: SeeRFCXXXX.
RECORD: SeeRFCXXXX.

18.6 CacheDir ective Extensions

Thereexist anumberof cachedirectveswhich canbesentin the Cache-Control headerA registry for this
cachedirectvesshallbe definedwith the following rules:

e Rayisteringrequiresa IETF standardracksdocument.
e A registrationshallnamea contactperson.
¢ Nameof thedirectve andadefinitionof thevalue,if ary.

¢ A describingext thatexplainshow the cachedirectve is usedfor RTSPcontrolledmediastreams.
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A RTSP Protocol State Machine

The RTSP sessionstatemachinedescribethe behaior of the protocol from RTSP sessioninitialization
throughRTSPsessiortermination.

Statemachineis definedon a per sessiorbasiswhich is uniquelyidentifiedby the RTSPsessioriden-
tifier. The sessiormay containzeroor moremediastreamsdependingn state.If a singlemediastreamis
partof the sessiorit is in non-aggrgatedcontrol. If two or moreis partof the sessiont is in aggrgated
control.

This statemachineis onepossiblerepresentatiothat helpsexplain how the protocolworks andwhen
differentrequestsare allowed. We find it a reasonableepresentatiotut doesnot mandatet, andother
representationsanbe created.

A.1 States

Thestatemachinecontaindive statesdescribedelon. For eachstatethereexist atablewhich shavswhich
requestaindeventsthatis allowed andif they will resultin a statechange.

Init: Initial stateno sessiorexist.
Ready-nm Readystatewithoutarny medias.
Ready Sessioris readyto startplaying.

Play: Sessioris playing,i.e. sendingmediastreamdatain thedirectionS — C.

A.2 Statevariables

This representatioof the statemachineneedsanorethanits stateto work. A smallnumberof variablesare
alsoneededndis explainedbelow.

NRM: Thenumberof mediastreamsgartof this session.

RP: Resumepoint, thepointin the presentatiortime line at which arequesto continuewill resumefrom.
A time formatfor the variableis notmandated.

A.3 Abbreviations

To male the statetablesmorecompacta numberof abbreiationsareused,which areexplainedbelow.

IFI: IF Implemented.

md: Media

PP: PausePoint,the pointin the presentatiortime line atwhich the presentationvaspaused.

Prs: Presentationthe completemultimediapresentation.

RedP: RedirectPoint,thepointin thepresentatiotime line atwhichaREDIRECT wasspecifiedo occur

SES: Session.
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A.4 StateTables

This sectioncontainsa tablefor eachstate. The table containsall the requestsandeventsthatthis stateis
allowed to acton. The eventswhich is methodnamesare, unlessnoted,requestswith the given method
in the directionclientto sener (C — S). In somecaseghereexist oneor morerequisite. The response
columntells whattype of responsectionsshouldbe performed. Possibleactionsthatis requestedor an
eventincludes: responseodes.e.g. 200, headerghat MUsT be includedin the responsesettingof state
variables,or settingof othersessiorrelatedparameters.The nen statecolumntells which statethe state
machineshallchangeo.

Theresponsdo valid requestmeetingthe requisitess normally a 2xx (SUCCESSunlessothernoted
in theresponse&olumn. The exceptionsshallbe givenaresponseaccordingto the responseolumn. If the
requestoesnot meetthe requisite,is erroneouor someothertype of erroroccurthe appropriateesponse
codeMUsT besent. If theresponseodeis a 4xx the sessiorstateis unchanged A responseodeof 3rr
will resultin thatthe sessioris endedandits stateis changedo Init. A response&odeof 304 resultsin no
statechange.However thereexist restrictionsto whena 3xx — responsanay be used. A 5xx response
SHALL notresultin any changeof the sessiorstate,exceptif the erroris not possibleto recover from. A
unrecwerableerrorsHALL resultthe endingof thesessionAs it in the generalcasecant be determinedf
it wasa unrecwerableerroror nottheclientwill berequiredto test.In the casethatthe next requestaftera
5xx is respondeavith 454 (SessiorNot Found)theclient SHALL assumehatthe sessiorhasbeenended.

The sener will timeoutthe sessiorafter the period of time specifiedin the SETUP responseijf no
actwvity from theclientis detectedThereforethereexist atimeouteventfor all statesexceptlinit.

In the casethat NRM = 1 the presentatiorlJRL is equalto the mediaURL. For NRM > 1 the
presentatiorJRL MusT be otherthanary of the mediasthat are part of the session. This appliesto all
states.

Event Prerequisite Response

DESCRIBE NeedsREDIRECT 3rr Redirect

DESCRIBE 200, Sessiordescription
OPTIONS SessionD 200,Resetsessiortimeouttimer
OPTIONS 200

SET_PARAMETER Valid parameter 200,changevalueof parameter
GET_PARAMETER Valid parameter 200, returnvalueof parameter

Table6: Nonestate-machinehangingevents

Themethodsn Table6 donothave ary effect onthe statemachineor the statevariables.However some
methodsdo changeothersessiorrelatedparametersfor example SET_PARAMETER which will setthe
parameter(s3pecifiedn its body

Action  Requisite New State Response
SETUP Ready NRM =1,RP =0.0
SETUP NeedsRedirect Init 3rr Redirect

Table7: State:Init

The initial stateof the statemachine,seeTable 7 canonly be left by processinga correct SETUP
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request.As seenin thetablethe two statevariablesarealsosetby a correctrequest.This tablealsoshavs
thata correctSETUP canin somecasederedirectedo anothetURL and/orsener by a 3rr response.

Action Requisite New State Response

SETUP Ready NRM =1,RP=0.0
SETUP NeedsRedirect Init 3rr

TEARDOWN URL=* Init No sessiorhdr.
Timeout Init

S — C:REDIRECT Rangehdr Ready-nm SetRedP

S — C:REDIRECT norangehdr Init

RedPreached Init

Table8: State:Ready-nm

The optionalReady-nmstatehasno mediastreamsandthereforecant play. This stateexist sothatall
sessiorrelatedparametersindresourcesan be keptwhile changingmediastream(s).As seenin Table8
the operationsarelimited to settingup a nev mediaor tearingdown the session.The establishedession
canalsoberedirectedvith the REDIRECT method.

Action Requisite New State Response

SETUP New URL Ready NRM+ =1

SETUP Setternup URL Ready Changeransporparam.
TEARDOWN URL=* Init No sessiorhdr
TEARDOWN PrsURL,NRM > 1 Init No sessiorhdr
TEARDOWN MdURL,NRM = 1IFI Ready-nm Sessiorhdr, NRM =0
TEARDOWN mdURL,NRM =1 Init No Sessiorhdr, NRM =0
TEARDOWN MdURL,NRM > 1 Ready Sessiorhdr, NRM— =1
PLAY PrsURL, No range Play Playfrom RP

PLAY PrsURL, Range Play accordingto range

S — C:REDIRECT Rangehdr Ready SetRedP

S — C:REDIRECT norangehdr Init

Timeout Init

RedPreached Init

Table9: State:Ready

In the Readystate,seeTable 9, someof the actionsare dependingon the numberof mediastreams
(NRM) in the sessionj.e. aggr@atedor non-aggrgatedcontrol. A setuprequestin the readystatecan
either add one more mediastreamto the sessionor if the mediastream(sameURL) alreadyis part of
the sessiorchangethe transportparametersTEARDOWN is dependingon both the requestURI andthe
numberof mediastreamwithin thesessionlf therequestRI is either* or thepresentations/RI thewhole
sessioris torndown. If amediaURL is usedin the TEARDOWN requeseaindmorethanonemediaexistin
the sessionthe sessiomwill remainanda sessiorheademusT bereturnedn theresponself only asingle
mediastreamremainsin the sessiorwhenperforminga TEARDOWN with amediaURL , it is optionalto
keepthesessionlf thesessiorstill exist aftertherequest Session MUsT bereturnedn theresponseThe
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numberof mediastreamgsemainingaftertearingdown a mediastreamdetermineshe new state.

Action Requisite New State Response

PAUSE PrsURL,Norange Ready SetRPto presenpoint
PAUSE PrsURL Range > now Play SetRP & PPto givenpoint
PAUSE PrsURLRange <= now Ready SetRPtoRangeHdr.
PPreached Ready RP=PP

Endof media All media Play No action,RP= Invalid
Endof media >=1 Mediaplays Play No action

Endof range Play SetRP= Endof range
SETUP New URL,IFI Play NRM+ =1, 200,*A
SETUP New URL Play 455

SETUP SetupedJRL Play 455

SETUP SetupedJRL, IFI Play Changdransporiparam.
TEARDOWN URL = % Init No sessiorhdr
TEARDOWN PrsURL,NRM > 1 Init No sessiorhdr
TEARDOWN mdURL,NRM = 1,IFI  Ready-nm Sessiorhdr
TEARDOWN mdURL,NRM > 1,IFI Play Sessiorhdr
TEARDOWN md URL Play 455

S — C:REDIRECT Rangehdr Play SetRedP

S — C:REDIRECT norangehdr Init StopMediaPlayout
RedPreached Init StopMediaplayout
Timeout Init StopMediaplayout

Table10: State:Play, *A: RTP-InfoandRangeheader

The Play statetable, seeTable 10, is the largest. The table containsan numberof requestthat has
presentatiolJRL as a prerequisiteon the requestURL, this is due to the exclusion of non-aggrgated
streamcontrolin sessionsvith morethanonemediastream.

To avoid inconsistenciebetweerthe clientandsener, automaticstatetransitionsareavoided. This can
be seenat for example”’End of media” eventwhenall mediahasfinishedplaying, the sessiorstill remain
in Play state. An explicit PAUSE requestmustbe sentto changethe stateto Ready It may appearthat
thereexist two automatictransitionsin "RedPreached’and”PP reached” howvever they arerequestednd
acknavledgebeforethey take place. The time at which the transitionwill happens known by looking at
therangeheaderlf theclientsendgequestlosein time to thesetransitionsit mustbe preparedor getting
errormessagasthe statemay or may not have changed.

SETUP and TEARDOWN requestwith mediaURLs in aggrgatedsessiongnay not be handledby
the sener asit is optionalfunctionality Usethe servicediscovery mechanisnwith OPTIONS to find out
in beforehandf thesenerimplementst. If thefunctionalityis notimplementedout still tried by the client
a”501 Not ImplementedtesponsesHALL bereceved.

B Media Transport Alter natives

This chapterdefineshow certaincombinationsof protocols,profilesandlower transportsare used. This
includestheusageof the Transport headeis generakourceanddestinatiorparameterésrc_addressesand
[Page89]
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"dst.addresses”.

B.1 RTP

This sectiondefinesthe interactionand neededmediatransportsignallingin regardsto the RTP protocol
[23].

RTSPallows mediaclientsto control selectednon-contiguousectionsof mediapresentationgender
ing thosestreamswith an RTP medialayer[23. The medialayerrenderingthe RTP streamshouldnot be
affectedby jumpsin NPT. Thus,both RTP sequenc&wuumbersand RTP timestampsMUST be continuous
andmonotonicacrosgumpsof NPT.

As anexample,assume clock frequeng of 8000Hz, a pacletizationinterval of 100 msandaninitial
sequencenumberand timestampof zero. First we play NPT 10 through15, then skip aheadand play
NPT 18 through20. The first sggmentis presenteds RTP paclets with sequenceaumbers0 through49
andtimestampO through39,200. The secondseggmentconsistsof RTP pacletswith sequenceaumber50
through69, with timestamp<10,000through55,200.

We cannotassumehatthe RTSP client cancommunicatevith the RTP mediaagent,asthe two may be inde-
pendenfprocesseslf the RTP timestampshavs the samegapasthe NPT, the mediaagentwill assumehatthere
is a pausein the presentationlf thejumpin NPT is large enoughthe RTP timestampmayroll over andthe media
agentmaybelieve later pacletsto be duplicatesof pacletsjust playedout.

For certaindatatypestight integrationbetweerthe RTSPlayer andthe RTP layerwill be necessaryThis by
no meansprecludesthe above restriction. CombinedRTSP/RTP mediaclients shouldusethe RTP-Info field to
determinewhetherincomingRTP pacletsweresentbeforeor aftera seek.

For continuousaudio, the sener SHOULD setthe RTP marler bit at the beginning of servinga nev
PLAY requestThis allows theclientto performplayoutdelayadaptation.

For scaling(seeSectionl3.34),RTPtimestampshouldcorrespondo theplaybackiiming. For example,
whenplaying video recordedat 30 frames/secondt a scaleof two andspeed(Section13.35)of one,the
sener would drop every secondframe to maintainand deliver video paclets with the normaltimestamp
spacingof 3,000perframe,but NPT wouldincreaseby 1/15secondor eachvideoframe.

Theclient canmaintaina correctdisplayof NPT by notingthe RTP timestampvalue of thefirst paclet
arriving afterrepositioning.The sequence parameteof the RTP-Info (Section13.33)headelprovidesthe
first sequenceumberof the next segment.

Below the available RTP profilesandlower layertransportsaregiventogethemwith the necessaryules
on how to signalthatcombination.

B.1.1 AVP

The usageof the "RTP Profile for Audio and Video Conferencesvith Minimal Control” [1] whenusing
RTP for mediatransporiver differentlower layertransporiprotocolsaredefinedbelawv in regardsto RTSRP
On suchcaseis definedwithin this documentthe useof embeddedinterleared) binary dataasdefined
in section 11.11.The usageof this methodis indicatedby includethe”interleaved” parameter
Whenusingembeddedinary datathe "src_addressesand dst addressesSHALL NOT beused. This
addressingindmultiplexing is usedasdefinedwith useof channehumbersandtheinterleared parameter
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B.1.2 AVP/UDP

This partdescibesendingof RTP [23] over lower transportlayer UDP [7] accordingto the profile "RTP
Profilefor Audio andVideoConferencesvith Minimal Control” definedin RFC1890[1].

This profiles requiresthat one or two uni- or bi-directional UDP flows per mediastream. The first
UDP flow is for RTP andthe secondis for RTCP. Embeddedinterleaved) datawhen RTSP messagess
transportedver UDP sHOULD NOT beperformed.

The RTP/UDP and RTCP/UDP flows can be establishedn two ways using the Transport headers
parametersThe way providedin RFC 2326wasto usethe necessaryparametergérom the setof "source”,
"destination”, "client_port”, and”server_port”. This hasthe advantageof beingcompatiblewith all RTP
capableRTSP seners and clients. However this methoddoesnot provide a possibility to specify non-
continuesport rangesfor RTP and RTCP. The otherway is to usethe parameterssrc_addresses’and
"dst.addresses”. This methodprovides total flexibility in specifyingaddressand port numberfor each
transportflow. However the disadwantageis thatit is not supportedy non-updatedlients,i.e. clientsnot
supportingthe play.basic”feature-tag.

Whenusingthe"source”,”destination”,”client_port”, and”serer_port” the pacletsarebeaddresseth
thefollowing way for mediaplayback:

e RTP/UDP paclet from the sener to the client SHALL be sentto the addresspecifiedin the "desti-
nation” parameteandfirst even port numbergivenin client port range.If thereis only a singleport
numbergiventhatmusT begiven.

e Thesener sHouLD sendits RTP/UDPpacletsfrom theaddresspecifiedn "source” parameteand
from thefirst evenport numberspecifiedn "server_port” parameter

¢ If thereis specifieda rangein "client_port” parametetthat containsat leasttwo port numbersthe
RTCP/UDP paclets from sener to client SHALL be sentto addressspecifiedin the "destination”
parameteandfirst odd port numberpartof therangespecifiedn theclientport parameter

e The Sener sHouLD sendits RTCP/UDPpaclets from the addressspecifiedin "source” parameter
andfrom thefirst odd port numberspecifiedn "serner_port” parameter

e RTCP/UDPpacletsfromtheclienttothesenersHALL besentto theaddresspecifiedn the”source”
parameteandfirst odd port numbergivenin client portrange.

e TheclientsHouLD sendts RTCP/UDPpacletsfrom theaddresspecifiedn "destination"parameter
andfrom thefirst odd port numberspecifiedn "serer_port” parameter

The usageof "src_addressesand”dst addressesparameterso specifythe addressand port numbers
aredonein thefollowing way for mediaplayback,.e. Mode=PLAY:

¢ The’src_addressesdnd’dst. addressesarameters1usT containeitherl or 2 addresandportpairs.
¢ Eachaddressandportpair MusT containbothandaddressnda portnumber

¢ Thefirstaddresandportpairgivenin eitherof the parameterappliesto the RTP stream.Thesecond
addressandport pairif presenappliesto the RTCP stream.

e The RTP/UDPpacletsfrom the sener to the client SHALL be sentto the addressandport given by
first addres@ndport pair of the”dst_.addressesparameter
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¢ The RTCP/UDPpacletsfrom the senerto theclient SHALL be sentto theaddressandport givenby
the secondaddressandport pair of the "dst.addressesparameter|f no secondpair is given RTCP
SHALL NOT besent.

e TheRTCP/UDPpacletsfrom theclientto thesener SHALL be sentto theaddresandport given by
the secondaddressandport pair of the "dst.addressesparameter|If no secondpair is given RTCP
SHALL NOT besent.

¢ RTP andRTCP Paclets sHouLD be sentfrom the correspondingecever port, i.e. RTCP paclets
from sener shouldbe sentfrom the "src_addressesparametersecondaddresgort pair.

B.1.3 AVP/TCP

Notethatthis combinationis notyet definedusingsperatel CP connectionsHowever theuseof embedded
(interleaved) binarydatatransporteanthe RTSPconnectioris possibleasspecifiedn section11.11.When
usingthis declaredcombinationof interleaved binary datathe RTSP messages1usT be transportedover
TCPR

A possiblduturefor thisprofilewouldbeto definetheuseof acombinatiorof thetwo drafts’"Connection-
OrientedMedia Transportin SDP” [36] and”Framing RTP and RTCP Paclets over Connection-Oriented
Transport”[37].

B.2 Future Additions

It is theintentionthatary future protocolor profile regardingboth for mediadelivery andlower transport
shouldbe easyto addto RTSR This chaptemprovidesthe necessargtepsthatneedgo be meet.
Thefollowing thingsneeddo be consideredvhenaddinga new protocolof profile for usewith RTSP:

e Theprotocolor profile needgo definea nametagrepresentingt. Thistagis requiredto bea ABNF
"token” to be possibleto usein the Transport headerspecification.

¢ Theusefulcombinationf protocol/profile/lever-laye needdo bedefinedandfor eachcombination
declarethe necessarparameterso usein the Transport header

e For new mediaprotocolstheinteractionwith RTSPneeddo be addressedOneimportantfactorwill
bethe mediasynchronization.

SeethelANA section( 18) on how to registerthe necessarsttributes.

C Useof SDPfor RTSP SessiorDescriptions

The SessiorDescriptionProtocol(SDR RFC 2327[24]) may be usedto describestreamr presentations
in RTSP This descriptionis typically returnedn replyto a DESCRIBE requesbnaURL from asenerto
aclient,recevedvia HTTP from asenerto aclient.

Thisappendixdescribesion anSDPfile determinesheoperatiornof anRTSPsessionSDPprovidesno
mechanisnby which a client candistinguish,without humanguidance pbetweerse/eral mediastreamgo
berenderedimultaneoushandasetof alternatves(e.g.,two audiostreamsspolenin differentlanguages).
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C.1 Definitions

Theterms“session-lgel”, “media-level” andotherkey/attribute namesandvaluesusedin this appendixare
to beusedasdefinedin SDP(RFC2327[24]):

C.1.1 Control URL

The “a=control:” attribute is usedto cornvey the control URL. This attribute is usedboth for the session
andmediadescriptions.If usedfor individual media, it indicatesthe URL to be usedfor controlling that
particularmediastream If foundatthe sessiorievel, the attribute indicatesthe URL for aggregatecontrol.

control-attribute = "a=""control” ";" url

Example:
a=control :rtsp://exanpl e.com foo

This attribute maycontaineitherrelative andabsolutedJRLs, following therulesandconventionssetout
in RFC2396[22]. Implementationshouldlook for abaseURL in thefollowing order:

1. theRTSPContent-Base field;
2. the RTSPContent-Location field:;

3. theRTSPrequesURL.

If this attribute containsonly anasterisk(*), thenthe URL is treatedasif it werean emptyembedded
URL, andthusinheritsthe entirebaseURL.

For SDPretrieved from a containeffile, therearecertainthingsto consider Lets saythatthe container
file hasthe following URL: "rtsp://example.com/contaer.mp4”. A medialevel relatve URL needsto
containthe file namecontainemp4 in the begginning to be resolhed correctlyrelative to the beforegiven
URL. An alternatve if onedoesnot desireto enterthe containerfiles nameis to ensurethatthe baseURL
for the SDP documenthecomes:"rtsp://example.com/contaer.mp4/, i.e. anextra trailing slash. When
usingthe URL resolutionrulesin RFC 2396thatwill resole correctly Howeverasawarningif thesession
level controlURL is a* thatcontrolURL will beequalto "rtsp://example.com/contaer.mp4/” andinclude
theslash.

C.1.2 Media Streams

The“m=" field is usedto enumerate¢he streamslt is expectedhatall thespecifiedstreamawill berendered
with appropriatesynchronization.If the sessions unicast,the port numbersenes asa recommendation
from the sener to the client; the client still hasto includeit in its SETUP requestand may ignore this
recommendationf thesener hasno preferenceit SHouLD setthe port numbervalueto zero.

Example:

nmFaudi o 0 RTP/ AVP 31
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C.1.3 Payload Type(s)

The payloadtype(s)arespecifiedin the “m=" field. In casethe payloadtypeis a staticpayloadtype from
RFC 1890[1], no otherinformationis required. In caseit is a dynamicpayloadtype, the mediaattribute
“rtpmap” is usedto specifywhatthe mediais. The “encodingname”within the “rtpmap” attribute may
be oneof thosespecifiedin RFC 1890 (Sections5 and6), or an MIME type registeredwith IANA, or an
experimentalencodingwith a“X-" prefixasspecifiedn SDP(RFC2327[24]). Codec-specifiparameters
arenot specifiedin this field, but ratherin the “fmtp” attribute describedbelan. Implementorsseekingto
registernew encodingshouldfollow the procedurén RFC1890[1]. If the mediatypeis not suitedto the
RTP AV prdfile, thenit is recommendethata new profile be createdandthe appropriateprofile namebe
usedin lieu of “RTP/AVP” in the*m=" field.

C.1.4 Format-SpecificParameters

Format-specifiparameterarecorveyedusingthe“fmtp” mediaattribute. Thesyntaxof the“fmtp” attribute
is specificto theencoding(sjhattheattributerefersto. Notethatthe pacletizationinterval is cornveyedusing
the“ptime” attribute.

C.1.5 Rangeof Presentation

The“a=range”attribute definesthe total time rangeof the storedsession.(The lengthof live sessiongan
be deducedrom the“t” and“r” parameters.)Jnlessthe presentatiortontainsmediastreamsof different
durationsthelengthattributeis a session-leel attribute. In caseof differentlengththerangeattribute MusT
be givenat medialevel for all media. The unit is specifiedfirst, followed by thevaluerange.The unitsand
their valuesareasdefinedin Section3.4,3.5and3.6.’

Examples:

a=r ange: npt =0- 34. 4368
a=range: cl ock=19971113T2115-19971113T2203

C.1.6 Time of Availability

The“t=" field MusT containsuitablevaluesfor thestartandstoptimesfor bothaggr@ateandnon-aggrgate
streancontrol. With aggr@atecontrol,thesener sHouLD indicatea stoptime valuefor whichit guarantees
thedescriptiorto bevalid, anda starttime thatis equatlto or beforethetime atwhichtheDESCRIBE request
wasreceved. It MAY alsoindicatestartandstoptimesof 0, meaningthatthe sessions alwaysavailable.
With non-aggrgatecontrol,the valuesshouldreflectthe actualperiodfor which the sessioris availablein
keepingwith SDP semanticsandnot dependon othermeangsuchasthelife of the web pagecontaining
thedescription)or this purpose.

C.1.7 ConnectionInformation

In SDR the “c=" field containsthe destinationaddresdor the mediastream. However, for on-demand
unicaststreamsandsomemulticaststreamsthedestinatioraddresss specifiedby theclientviathe SETUP
requestUnlessthemediacontenthasafixeddestinatioraddressthe“c=" field is to be setto a suitablenull
value.For addressesf type“IP4”, this valueis “0.0.0.0".
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C.1.8 Entity Tag

The optional “a=etag” attribute identifiesa versionof the sessiondescription. It is opaqueto the client.
SETUP requestsnay includethis identifierin the If-Match field (seesection13.22)to only allow session
establishmenif this attribute valuestill correspondso thatof the currentdescription.The attribute valueis
opaqueandmay containary characteallowedwithin SDPattribute values.

Example:

a=et ag: 158bb3e7c7f d62ce67f 12b533f 06b83a

Onecouldarguethatthe“o=" field providesidenticalfunctionality However, it doessoin amannetthatwould
put constrainton senersthatneedto supportmultiple sessiordescriptiontypesotherthan SDPfor the samepiece
of mediacontent.

C.2 AggregateControl Not Available

If apresentatiomloesnot supportaggrgatecontrolandmultiple mediasectionsarespecified eachsection
MUST have thecontrolURL specifiedvia the“a=control:” attribute.
Example:

v=0

0=- 2890844256 2890842807 IN | P4 204. 34. 34. 32
s=l cane froma web page

e=adm@xanpl e. com

c=INIP4 0.0.0.0

t=0 0

mevi deo 8002 RTP/ AVP 31

a=control :rtsp://audi o. com novi e. aud

mFaudi o 8004 RTP/ AVP 3

a=control :rtsp://video.comnovie.vid

Note thatthe positionof the control URL in the descriptionimpliesthatthe client establisheseparate
RTSPcontrolsessiongo thesenersaudi o. comandvi deo. com

It is recommendedhat an SDPfile containsthe completemediainitialization informationeven if it
is deliveredto the mediaclient throughnon-RTSP means. This is necessarasthereis no mechanisnto
indicatethattheclient shouldrequesimoredetailedmediastreaminformationvia DESCRIBE.

C.3 AggregateControl Available

In this scenariothe sener hasmultiple streamshat canbe controlledasa whole. In this case thereare
botha media-leel “a=control:” attributes,which areusedto specifythe streamURLS, anda session-leel
“a=control.” attribute which is usedasthe requestJRL for aggrgatecontrol. If the media-lerel URL is
relative, it is resohedto absolutdJRLs accordingto SectionC.1.1above.

If thepresentatiowomprise®nly asinglestreamthemedia-leel “a=control:” attribute maybe omitted
altogether However, if the presentatiorcontainsmorethanone stream,eachmediastreamsectionMusT
containits own “a=control” attribute.
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Example:

v=0

0=- 2890844256 2890842807 IN | P4 204. 34.34. 32
s=l contain

i =<nore info>

e=adm@xanpl e. com

c=INI1P4 0.0.0.0

t=0 0

a=control :rtsp://exanpl e. coni novi e/
mrvi deo 8002 RTP/ AVP 31

a=control :trackl D=1

mFaudi o 8004 RTP/ AVP 3

a=control :trackl D=2

In thisexample theclientis requiredto establishasingleRTSPsessiorio thesener, andusegshe URLs
rtsp://exanpl e. com novi e/ trackl D=1 andrtsp://exanpl e. com novi e/t rackl D=2
to setupthevideoandaudiostreamstespectirely. TheURL rt sp: // exanpl e. cont novi e/ controls
thewholemovie.

A clientis not requiredto issuesSETUP requestdor all streamswithin anaggrgateobject. Seners
sHouLD allow theclientto askfor only a subsebf the streams.

D Minimal RTSPimplementation
D.1 Client
A clientimplementatiorMUST beableto do thefollowing :
e Generatehefollowing requestsSETUP, TEARDOWN, PLAY.
¢ Includethefollowing headersn requestsCSeq, Connection, Session, Transport.

e Parseandunderstandhefollowing headersn responsesCSeq, Connection, Session, Transport,
Content-Language, Content-Encoding, Content-Length, Content-Type.

¢ Understandhe classof eacherror codereceved and notify the end-userif oneis presentof error
codesin classegixx and5xx. The naotificationrequiremenmay berelaxedif the end-useexplicitly
doesnotwantit for oneor all statuscodes.

e Expectandrespondto asynchronousequestdrom the sener, suchasREDIRECT. This doesnot
necessarilyneanthat it shouldimplementthe REDIRECT method,merelythatit MUsT respond
positively or negatively to ary requestecevedfrom the sener.

Thoughnotrequired thefollowing areRECOMMENDED.
¢ ImplementRTP/A/P/UDPasavalid transport.

¢ Inclusionof theUser-Agent header
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¢ UnderstandSDPsessiortdescriptionsasdefinedin AppendixC

e Acceptmediainitializationformats(suchasSDP)from standardnput, commandine, or othermeans
appropriatdo the operatingervironmentto actasa “helperapplication”for otherapplicationgsuch
aswebbrowsers).

Theremay be RTSP applicationsdifferent from thoseinitially ervisionedby the contributors to the RTSP
specificationfor which the requirement@bove do not malke sense.Therefore the recommendationabove sene
only asguidelinesinsteadof strict requirements.

D.1.1 BasicPlayback
To supporton-demandglaybackof mediastreamstheclient MusT additionallybeableto do thefollowing:
e generatehe PAUSE request;

¢ implementthe REDIRECT method,andthe Location header

D.1.2 Authentication-enabled

In orderto accessnediapresentationffom RTSPsenersthatrequireauthenticationtheclient MmusT addi-
tionally beableto do thefollowing:

e recognizeghe401 (Unauthorizedstatuscode;
e parseandincludethe WWW-Authenticate header;

e implementBasicAuthenticationandDigestAuthentication.

D.2 Serwer

A minimal senerimplementatiormusT beableto do thefollowing:
¢ Implementthefollowing methods SETUP, TEARDOWN, OPTIONS andPLAY.

¢ Includethefollowing headersn responsesConnection, Content-Length, Content-Type, Content-
Language, Content-Encoding, Timestamp, Transport, Public, andVia, andUnsupported. RTP-
compliantimplementations/usT alsoimplementthe RTP-Info field.

e Parseandrespondappropriatelyto thefollowing headersn requestsConnection, Proxy-Require,
Session, Transport, andRequire.

Thoughnotrequired thefollowing arehighly recommendedtthetime of publicationfor practicalinterop-
erability with initial implementationgnd/orto bea“good citizen”.

e ImplementRTP/AVP/UDPasavalid transport.
e Inclusionof the Server header

¢ Implementthe DESCRIBE method.
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¢ GeneratesSDPsessiordescriptionsasdefinedin AppendixC

There may be RTSP applicationsdifferent from thoseinitially ervisionedby the contrikutors to the RTSP
specificationfor which the requirementsbove do not make sense. Therefore the recommendationabove sene
only asguidelinesinsteadof strict requirements.

D.2.1 BasicPlayback
To supporion-demangblaybackof mediastreamsthesener MUST additionallybeableto dothefollowing:
e Recognizghe Range headerandreturnanerrorif seekings notsupported.

e Implementthe PAUSE method.

In addition, in orderto supportcommonly-acceptedserinterface features,the following are highly
recommendeébr on-demandnediaseners:

¢ Include andparsethe Range headerwith NPT units. Implementationof SMPTE units is recom-
mended.

¢ Includethelengthof the mediapresentationn the mediainitialization information.

¢ Includemappingsrom data-specifitimestampgo NPT. WhenRTP is used,the rtptime portion of
the RTP-Info field maybe usedto mapRTP timestampgo NPT.
Client implementationsnay usethe presenceof lengthinformationto determineif the clip is seekableand
visably disableseekingfeaturesfor clips for which the lengthinformationis unavailable. A commonuseof the

presentatiohengthis toimplementa“slider bar” whichsenesasbotha progressndicatorandatimelinepositioning
tool.

Mappingsfrom RTP timestampdo NPT arenecessaryo ensurecorrectpositioningof the sliderbar

D.2.2 Authentication-enabled

In orderto correctlyhandleclient authenticationthe sener MUST additionallybe ableto do thefollowing:
e Generatehe401 (Unauthorizedstatuscodewhenauthentications requiredfor theresource.
e Parseandincludethe WWW-Authenticate header

¢ ImplementBasicAuthenticationandDigestAuthentication

E Openlssues

1. Shouldwe addthe headelAccept-Rangeasproposedn this specification?

2. Uponreceving aresponsen a REDIRECTrequestanthe sener closethe sessioror shouldit wait
for aTEARDOWN requesfrom theclient?

3. Theproxy indicationsin thetwo headetablesin chapter 13 needgeview.
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10.

Shouldthe Allow headelbe possibleto useoptionalin requesbor responsebesideshe now specified
405errorcode?

. Whattext shouldbewritten on useof authorizationin this spec?

. How doesentity tagsrelateto the If-Match header?The usagen SDP mustalsobe clarified related

to syntax.etc.

. Shouldthe Last-Modifiedheadeibe requiredon otherlevel thanoptional?
. How to handlerangeheadergor negative scaleplayback.

. The minimal implementatiormustbe looked over to seeif it complieswith the specification. All

mustandshouldshallbeincludedin the minimal. Feature-tagfor theseneeddo be defined.Further
feature-tagsieeddo bediscussed.

Thelist specifyingwhich statuscodesareallowed on which requesimethodsseemto bein errorand
needreview.

F Changes

Comparedo RFC2326,thefollowing issuesareaddressed:

http://rtsp.og/bug448521 - "URLSs in Rtp-Info needto be quoted”. URLs in RTP-info heademow
MAY bequotedif needed.

http://rtsp.og/bug448525 - Syntaxfor SSRCshouldbeclarified. Require3*8 HEX andcorresponding
text added.

http://rtsp.og/bug461083 - "Body w/o Content-Lengtlclarification”. This s clarified andary mes-
sagewith amessagdodyis requiredto have a Content-Lengttheader

http://rtsp.og/bug4 77407 - TransporBNF doesnt properlydealwith semicolorandcomma
http://rtsp.og/bug4 77413 - TransporBNF: modeparameterssues

http://rtsp.og/bug4 77416 - "BNF errorsection3.6 NPT”, Addedanoptional[NPT] definition. Fixed
sothatthe samepossibilitiesexist for all time formats.

http://rtsp.og/bug4 77421 - "Whento sendresponse”A clarifying notein the statuscodechapterthat
whensendingd00responseghesener MUST NOT addcseqif missing.

http://rtsp.og/bug507347 - Remwal of destinatiorredirectionin thetransportheader

http://rtsp.og/bug4 77404 - "Errorsin tablein chapterl2”. Thetablehasbeenupdatedusingthe SIP
structure However thetablebecometo big to fit in a singlepageandhasbeensplit.

http://rtsp.og/bug4 77419 - UpdatingHTTP referenceso rfc2616by addingpublic,andcontent-base
headerSectionreferencen headerchapterupdated Known effectson RTSPdueto HTTP clarifica-
tions:
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— Content-Encodingneadercanincludeencodingof type "identity”.
e http://rtsp.og/bug500803 - Rewritten the completechapteron the statemachine.
e http://rtsp.og/bug513753 - Createda IANA sectiondefiningfour registries.

e http://rtsp.og/bug4d 77427 - A new subsectionn theconnectionghapterclarifying how thesenerand
clientmayhandletransporiconnectionsincludesdefininga feature-tag.

e - Accept-Rangesesponsdeadeils added.This headeclarifieswhich rangeformatsthatcanbeused
for aresource.

¢ - AddedHeadersTimestampVia, Unsupportedisrequiredfor a minimal senerimplementation.

e http://rtsp.og/bug4d 77425 - "Inconsistenyg betweentimeformats”. Fixed so that all formatshasthe
samecapabilitiesasNPT.

e http://rtsp.og/bug4P573 - "Incorrectgrammaron Sener header”. AddedcorrectedBNF for User
AgentandSener headerasa complemento thereference.

e Thedefinitionin theintroductionof the RTSPsessiorhasbeenchanged.

e UpdatedRTSPURL's andsourceanddestinationparametersn the transportheaderto handlelPv6
addresses.

¢ All BNF definitionsareupdatedaccordingo therulesdefinedin RFC2234[14].
e Theuseof statuscode303”SeeOther” hasbeendecapitatedsit doesnot make sensdo usein RTSP
e Addedstatuscode350,351andupdatedusageof the otherredirectstatuscodesseechapter12.3.

¢ RemwedQueuedplay (http:/rtsp.og/bugb0&811) anddecapitatediseof PLAY for keep-alve while
in playingstate.

e Explicitly wroteoutthe possibilitiesto usemultiple rangego allow for editing.
e Text specifyingthe specialbehaior of PLAY for live content.
¢ Whensendingresponsé51and458theresponsdody shouldcontainthe offendingparameters.

e Fixedthe missingdefinitionsfor the Cache-Controheader Also addedto the syntaxdefinition the
missingdelta-secondir max-staleandmin-freshparameters.

e Addedwordingontheusageof Connection:Closéor RTSP
e Putrequiremenbn CSegheadethatthevalueis increasedy onefor eachnen RTSPrequest.

¢ Addedrequirementhatthe Date heademustbe usedfor all messagewith entity. Also the Sener
shouldalwaysincludeit.

¢ Remuoved possibility to useRangeheadercombinedwith Scaleheaderto indicatewhenit shall be
activated,dueto thatit cant work asdefined. Also addedrule thatlack of scaleheadeiin response
indicatelack of support.Feature-tagfor scaledplaybackdefined.
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e The Speedheademustnow berespondedo indicatesupportandthe actualspeedyoingto be used.
A feature-tags defined.Noteson congestiorcontrolwasalsoadded.

e TheSupportecheadewashorravedfrom SIPto helpwith thefeaturenegotiationin RTSP
¢ Clarifiedthatthetimestampheadercanbeusedto resole retransmissiommbiguities.

¢ Addedtwo transportheadeparameterso be usedto signalRTCP portfor sener andclientwhennot
assignedn pairs. Shallbe usedfor NAT traversalwith mechanisméke STUN. Theinteroperability
issueis solved by requiringa clientto know thata sener supportghis specification.

e Defineda IANA registriesfor the transportheadersparametersiransport-protocoelprofile, lower-
transportandmode.

e TheOPTIONS methodhasbeenclarifiedon how to usethe Public andAllow headers.

e The Session headettext hasbeenexpandedwith a explanationon keepalive andwhich methodgo
use.

e http://rtsp.og/bug5®8BA9 - Rangeheaderformat for PAUSE is unclear This hasbeenresohed by
requiringarangedpauseto only containa singlevalueasa beginning of anopenrange.

e Senersmay optionalimplementSETUP and TEARDOWN of a singlemediawhile in PLAY state.
Thisis signaledusinganfeature-tagplay.setup).

e Thetransportheadersnterleave parametes text wasmademorestrict anduseformal requirements
levels. However no changeon how it is usedwasmade.

e Addedafragmentpartto the RTSPURL. This seemto be indicatedby the notebelown the definition
however it wasnot partof the BNF.

¢ The RECORD andANNOUNCE methodsareremoved asthey arelackingimplementatiorandnot
considerednecessaryn the core specification. Any work on thesemethodsshould be doneas a
extensiondocumento RTSP

e Thedescriptionon how rtspuandrtspsis not partof the core specificationandwill requireexternal
description.

e TheTransportbeaderfTP portparameterbasbeenupdatedo supportnon-continuouportnumbers.
Also apossibilityfor theclientto specifySSRChasbeenadded.

¢ ClarifiedthatRTP-Info URLs thatarerelatve usestherequestURL asbaseURL. Also clarifiedthat
theURL thatmustbeusedis the SETUR

¢ Includedtwo new generaladdresparameterssrc_addressesand’dst addressesto be usedto give
addressourceanddestinatiorof mediatraffic.

e Updatedhetext onthetransporheadersdestination”parameteregardingwhatsecurityprecautions
thesener shallperform.
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¢ Wrotea new chapterabouthow to setupdifferentmediatransportalternatvesandtheir profiles,and
lower layer protocols. This resultedthat the appendixon RTP interactionwas moved thereinstead
in the partdescribingRTP. The chapteralsoincludesguidelineswvhatto think of whenwriting usage
guidelinesfor new protocolsandprofiles.

¢ Theembeddedinterleared) binary dataandits transporfparametewasclarified to beingsymmetric
andthatit is the sener thatsetsthe channehumbers.

¢ Addedanew chapterdescribingthe availablemechanismso determindf functionalityis supported,
called”Capability Handling”. Renameaption-taggo feature-tags.

e Addeda contritutorschaptemwith peoplewho hascontrikute actualtext to the specification.

e Addedtext thatrequiresthe Range to alwaysbe presenin PLAY responsesClarified what should
besentin caseof live streams.

Notethatthis list doesnotreflectminor changesn wordingor correctionof typographicakrrors.
A word-by-word diff from RFC 2326canbefoundat http://rtsp.og/20@/dr&fts
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