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1. WebRTC &f?

WebRTC= Web Real Time Communication®] 2F&}o|tt. HTML52] dHolH, o] 2|04
AAto R HH e, oHQ, Hog F4lo] 7heotes ZETHYE 4 Utk AAFSAE
Aol T2 HA|skAY 2% HAISHA] Part, o] x|o H&sE |9t oFH, B4,
Q4e, HoJg §Alo] 7ksgt Aol

W3C] 9 #zoA o] TAAVE, S39] QS dol 219 7hset EREC R Zglsh=
9] AA7F vtjo] EB4lo] Tt 9eke ddsta Qs £Q3F HFo|th

[ETF(Internet Engineering Task Force, =A| Q1Y ¥53} 7|71 RTCWEB ¥ 15004
Al 283 TREE 43S ookl W3C WebRTC ¥71E0I4 22 mlto] ZA] s
3k API #4E& Azt

20109 =o] skl W3C, HAz}, nlo]a2AnE Qldl ofE, ofolH|ql, ofdE, AJAF,
2ZX]g] g}, of% 5 o] PA7F ZASE RTC Web Hagol|A4 Holla AAZE ujt]o] A
sh7] 9l BR3E FAMN, F9, A=s), Hb APl % 59 =S Ael=E =23tk
WebRTCE= 37H] MER F/d=]of ot T 4= Sl

1) QE4A FU(|YLe, Q)2 XS ultjojdld AE

ool Holl= AAIZE ultjo] $41E 913t A9 71go] ZgE o] 9
2) 34 ZIEEF AE
3) AHIATHE APL AIE

WebRTCY tjF&Q1 API= ofefje}b Zth.

1) getUserMedia : B]tjo}&X|of HZslo] 74As}7] gt API

2) getDisplayMedia : 22 AA9] fyAEdolo] Hslr] I3k API

3) MediaRecorder : 252, H|T2E =3l6l7] st API

4) RTCPeerConnection : T|oj7to] AEHE £pA1517] 5t A4 HAS it API

5) RTCDataChannel : mof7to] gt 19 Hlo[E(BIAE, i, 7|& HlolE)E
SFAIsE] S1Rt AP

6) getStats : PeerConnection®] A AR HLst7] gt API
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2. W3C &4

grotol=g] AAAIAWIC)RE =A AFYE et J= H82] B A2|(Tim Berners-
Lee)7} 7idet U Soj= 9] BEES A 7HEst] o 19949 A=

g aglE oAtz HoJsial 9, CEOE Alxa] AZL(effrey Jaffe)olct.

AR g Zofsks S 47 2FES Bl Y 4 Ut 47) =9E2 MIT, ERCIM
(FH-TEY RSt ATLALAY), Keio THEHYE), Beihang tieiE=)olt

1) W3CQ| =% R+ LS 2Lk,

AC
l (Advisory Committee) 4‘ FASORIES. J

Operation

Organization i ’ i
H Director / Chair / COO
— Team — (Host Institutions : MIT,ERCIM,

:  Kelo University,Beihang University)
v
L AB

(Advisory Board)

TAG
“— (Technical Architecture
Group)

WG
(Working Group)

-l Activity
| Organization

IG
(Interest Group)

Community and
Business Group
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O AC(Advisory Committee) : AR=1H3] TAG Y A&

O Team : W3C TAEEA Y& HIoH= ©. oAl tIE, 55 ¥z 4% W3C
g5 A9/, 1 9 oF 1R

O AB(Advisory Board) : TeamollA| thJet &ofoll sl Aol 8 A= A4
A= 23]

O TAG(Technical Architecture Group) : ¥ 7|&ol gt Y& FA3}, W3C Wi &

Her DEM T

et &

() 25z

O WG, IG, Community & Business Group : 7|&¥ EFEASH A7 2Y

3) 21 0E 2y

O AC Meeting : 4¥ or 5%, BHEF] A=, 5 ol tisl] =2lok= tHs]ejo|oh. &3
FRU9FFo R 2eRloz XY= it

O TPAC Meeting(Technical Plenary and Advisory Committee) : 10 or 119,

O W3C 8 7|& 153, AHE9ds] geso] Hof tiwsle] 2 EES ZgRlt}. &3
FEHOYFOE 2ERRICE ZIgYHct

O 718t BiA714 0 22R18]9] F=A] @ 2t YT HIE7140E 221 398 FAI=
Z1egect. A5 X9y 221R19]9] S0l Adol Fef= TPAC MeetingolA] A=2f=Au
A€ok

4) TR 2R

O 4457) 2AI7L sjdez S55of At (2020. 109 @A
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b) XI=¢I2=2I(AB) 2[2AK2020.108)

O Morzila, Sony, Wiley, Apple, DAISY Consortium, Intel, Teralogical, Google, Alibaba,
W3C 274 A7t

6) 23X R =H|

O 29l 4L BE 999 24 9 A
0 sl a4 E}?J(Hil T2, G/ uet 45 4g

O =2 47 TAE W 5 UL Keiothohe £ 71I5H, ehelo] we} 7408, 620914,
3108k, 272810, 858, 1081085 HtolT,

7) EEst Ei}

O W3C9 &3} HAl+= “W3C Process Document”©f] A5 HA|=o] Qlct,
(https://www.w3.org/Consortium/Process/)
O %J:&-%—(Web Standard)e]gtslH, W3C7F AAlsh= Ei(Recommendation)#A1E

ojughet.
O it A
¢ B4 FA RAARUE WA 5 FA TH 7 A9 WiCe] B AL
A 3l

|EoHAY, AFUEE 225t AlRES 2ot 94382 2
o T AR @A 1 B4 FA9 A¥E] FERF B0l e BF, MEE IC(Interest
Group)Ht WG(Working Group)?] &5 54 =o|X|(FH)E Alotslal, S|¥=2 Aok
Ho|A & HEI
« ¥ I52 #7138 2= 7ledEE(Technical Report)?l ALY 2415 74 B AHlolE
gt 97 0] 1 2 AT 84 AYE HolE 5 U= 8 ARFEC] ZFHE 0
U TAOIH, FA AUo|E ZEAAVE EUH, AREHdls AR 48 g5k,
W3C dF Ao = AR,

O H=35} AAF vid - A oY, AFYELE 59 Note?l Working Draft7} AW
H}2 Working Draft ¥A417F AdE Tt Working Draft 4|7} Director?] 15S #A
CR (Candidate Recommendation, JEHINZ  A5stal  PR(Proposed
Recommendation, A|FAIL)HAA 2577 ¢lo™ 2& REC(Recommendation, B
AL =,

4 HolMel HAIZtHICR, 2|2, HO|H&EA Z2a2fYU S 2/3H W3C WebRTC EFESHHA



ol Working Group Decision,
WG Decision: review needed, or
Mo change for 6 months Directors approvel

=, Pl

5\

f ’ ! . .
Advisory Committee Review

First Public WD Director's Decision

AC Review,
Director Decision
eg. for minor changes

WG decision
Director’s approval

WG or Director decision
e.g. for further review

Director's
approval

Director's
approval

8) WebRTC {{EdE

O YEERSAONA UARE FALE 7RsaH) Bhe Setolole 2 API AREE AHolsk Aot

O I& ozt 4= 1 247 Aol 807(2020. 109)

O PFFA1(Y BeA7] AXzE BAE 913t SHoldE & 7]& H9)
« JAE FASk= APIFHE}, vlo]H, An]#)
« ZAE FHASH= APIGHIE, violA, StHT 22 &9 X))

o tjtjo] AEHS Q1FY5IAL o] AHF57| gt API

« "oj7lo] HlojE] HE-S gt API

St molzt Ay AZE A/dsty] At API

O:‘ 3_‘l:-tl
+ REY $AGI 355k o8 Helel A, 2EY §718F S I AP
+ 27 B9 050 23 gA2 59 nltle] AEYe] AgAA o] B 74
4]

O AFPel SR Pkt AYAEO|A 7% A8 A A 52)
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3. WebRTC 28 Al2|2t 7= AEH

1) 82 A
WebRTCE 111 3MF 5412 o] thoyet Hopolli] 23 9iet.

O VA" /4849
Facebook Messenger, Google Duo, Snapchat, Houseparty, Azar, 25t
O sMF3le)/dd&FA
Whereby(#- Appearin), Google Meet / Hangout, Slack, MS Teams, Cisco
O Webex Meetings, Amazon Chime, Poly, Livesize, Gotomeeting, BlueJeans, Pexip,
UberConference, uPrism.io Meetings, RemoteMeeting, Gooroomee
O 9HIut/PA
demio, Bigmaker, webinarNinja, EventUs
O }37/CDN
Peer5, ShareDrop, FilePizza
O A
Discord, Google Stadia
O I
Minerva Project, BrainCert, Vedantu, dmm, WizIQ, Tutoring, CodeWings
O eiAlE] /ZAE
Five9, Salesforce Service SOS, CafeX, VisuallVR
O Ad/34d
24Sessions, Wellbeing, EZAE
O W&
MLB.com, Fox sports, MS Mixer, Comcast, RemoteMonster
O ¥4 og/d2A
Dr. on demand, 2nd.MD, Revolve Kubi,
O PBX/Asil2
Dialpad, Dialoga, Cloud PBX
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O CCTV(IP 7HH=h
Flashphoner
O Door Bell/q HS/ZL2EHo]4
Ring (Amazon), vivint.SmartHome
O 2X/lojgE tHfolA
doublerobotics, anybots, revolverrobotics
O @&/17 A4, AR/VR
wavecell(8x8), Maxst,
O E=&/RC7}
Parrot
O EEHF°Id
PELOTON, yogaia
O =8/2%

Bank of America - ATM, Royal Bank of Scotland, symphony

O HH/ AT

cammio, codassium, VidCruiter
O FUE =T/ B WA

AT&T Drive, Quobis Sat2car

O Next Version New Use Cases (https://www.w3.org/TR/webrtc-nv-use-cases)

Next Use Case wAl%l= WebRTCO] thaH oAl | YsfloFd Abe|7} BAI=]o] Qltt.

* [oT
* Funny Hats

* Machine Learning
« FMEA A9

oMol HAZHH|E|2, 0|2, HO|HEA =28

2|8t W3C WebRTC EZ=s{MA 7

BY 2l Blrly 88 01HI9M '€



2) 7l& AH

Media path | Signaling path

Not time-

Time-critical ..
critical

SIP XMPP Other SDP
SRTCP SCTP
WebSocket SSE XHR Other

DTLS HTTP

ICE, STUN, TURN TLS

UDP* TCP
IPv4 / 1Pvé

*in some scenarios,for example because of firewall restriction, TCP may be used

% &4 : Definition and Analysis of WebRTC Performance Parameters. December 2017
(Martin Meszaros, Franziska Trojahn)

9] o]u]A= WebRTC Protocol Stack]tt.

A1dE HAYZS WebRTC APloﬂ Aolglo] 91z ok} tlofsl 7| DR ESES AR
2= it} dIE S, 7|12 VoIP BAloA] ARR31al 9l SIP TR EZolu) HjAlA] T2 EZQ]
XMPP, ARERIEYIo)A AR&S= MQTT, WebSocket& ARESH =& Ut

8 AOo|Mo| MAIZHH|C|Q, 2C|2, HIO|HEA Z2 02U S 2|8 W3C WebRTC EE8| M



4. WebRTC 1.0 HEEZA offd

1) WebRTC 1.0 EEEAM A}

201149 59 =ofl F-20] 202 WebRTC LE4A glo|He g F7iska, 2 5 109
W3CollA] WebRTC 1.0 Real-Time Communication Between Browsers H4(Working
Draft)7} 22 37H= it

WebRTC o]} s1H WebRTC 1.0 Real-Time Communication Between Browsers(C]st,
“WebRTC 1.0 EFEA)E XA }:}

WebRTC 1.0 #2241 4] A WA 0 2E 24W9 AA] ¥do] Slrt.(202049 10¥ 719)
WebRTC 1.0 EFEA+ 20179 11€9] WD(Working Draft)&Ao]4 CR(Candidate
Recommendation) HH LR Eo|EE|Q1, 7HY AJ7to] A & upyf 3 Ajfo]
X9 AHoR Hr} W=t}

WebRTC ¥7IE0] LAY Telshs Web ERE 160 7HA7F 9o, 1 4
Recommen-dation BZo] H7|7HA| H sojuyAY S3t=0] &0 & += Slth

2) WebRTC 1.0 EEEM WE
WebRTC 1.0 EEEA e tha2l APL 1143 Y80l ZetE o] Ut

O P2PYZE 93t RTCPeerConnection API

ol 2EHS J«T*L oh= o Q3 RTP Media API

Hl glojHE& 4441 o= 9] Q3 Data API(RTCDataChannel)

O As7| 71#= Tone 4185 HUjE 9| AREEE= P2P DTMF(Dual Tone Multi Frequency,
o]% & thF F1) API(RTCDTMFSender)

©)

Bl

a

O B4l Aeis &4 ke B4 Zd(getStats)
O 718}, o8] H=F4 A&

oMol HAZtHICIR, 2|2, HO|E&A Z2 iU g |5 W3C WebRTC EESHHEAM 9

e lyS=H 0L OLHI9M ¥



5. WebRTC 1.0 sli&dA]

20204 102 @A 41 WebRTC 1.0 EEEA #1482 102 15¢ CRHA(https://www.w3.
org/TR/2020/CRD-webrtc-20201015)°|t}, & F-51Y Z=AET}F AIZFE AIFQ1 9 3Y
CR¥A(https://www.w3.0rg/TR/2020/CR-webrtc-20200903) 3+ HA519-2-S 13|
7] vt (FA #2541 https://www.w3.org/TR/webrtcol| Al &18F 4= it}
AAIE2 BEEA S s Aol k2 Foltt.

23) otof= PR(Proposed Recommendation)HA 02 Ho|EE Z o0& ofAtF}

OIS AT ALY

MO
o2

re
rE

2o IZ #AL 20204 99 3Y CRHAo]L},
doz WAz} g AAofA &S t=2A HAISE A ok

BAE 20o] 91 4 9o, WaK o] YL FEdof et

i
[

)

e o
rE
18

fr
ol

WebRTC 1.0 : Bek-A7F AX7E BAI(WebRTC 1.0: Real-time Communication Between

Browsers )

W3C &5 Hi(Candidate Recommendation) 2020¥ 9% 3

O o] FA|9] HA:
https://www.w3.org/TR/2020/CR-webrtc-20200903/

O 3= 4l A
https://www.w3.org/TR/webrtc/

O AR FA YI(Drafo):

https://w3c.github.io/webrtc-pc/

O HIAE Z413(Test suite):
https://github.com/web-platform-tests/wpt/tree/master/webrtc/
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O HEke# 4 d3HImplementation report): https://wpt.fyi/webrtc

O oA HH:
https://www.w3.org/TR/2020/CR-webrtc-20200825/

O "HARL
Cullen Jennings (Cisco)
Henrik Bostrom (Google)

Jan-Ivar Bruaroey (Mozilla)

O old HyAk
Adam Bergkvist (Bricsson) - Until 01 June 2018
Daniel C. Burnett (Invited Expert) - Until 01 June 2018
Anant Narayanan (Mozilla) - Until 01 November 2012
Bernard Aboba (Microsoft Corporation) - Until 01 March 2017
Taylor Brandstetter (Google) - Until 01 June 2018

O HzE o3l
GitHub w3c/webrtc-pc
File a bug
Commit history

Pull requests
O = AHH A7

Mailing list
IETF RTCWEB Working Group

ol A9 2z 2MgA= oIt 8l&(lan Hickson, 7-2)°I130th. AZHEE tha A4 EES
w2,

A2 2004-2011 ofE HFH, Zdz Ao} euzt AEXY0] B FAF ARSSIAY,
YA 71, shiERdo] 318tk W3C WebRTC 97 180] 433t 20119 7€ 26¥Y
ol HE HAYE-L the AREwe] TErh

A2 2011-2018 W3C® (MIT, ERCIM, Keio, Beihang). W3C £A] ARg 2lo]dlA A o]
A8Ech. W3C APOlE| Y= AA AZHE] ol WA Fdxt A3 o] HgHch
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o] 4= Web Real-Time Communications Y7150 98] TX HiQHCandidate
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1)

2)

2

o] H2 H|EFE FFo.

o] 22 HIML Sl P2P 5417 31y 31918 3] 9Igt ofdf 7h Zwe theet.

O ICE, STUN ¥ TURN¥ Z2 NAT &3 7|2 AR&sto] 92 mojo AZs|

O 2204 A EAS 97 mojz sty 97 moloi EfE Al

O 49j9] HiolEHE ¥4 Hojofl A5 Huj7]

o] F-Al= olgt 7)o ALgER= APIE Aogith o] A¥S IETF RTCWEB group &4
7Rt T2 EZ 724 94 WebRTC 219d 50l /iEet 24 witlo] 4] [GETUSERMEDIAL]
o3t Al AZES A7) QIR APL AT A A= Qlet o] AlAR9] Q= [RTCWEB-
OVERVIEW] ¥ [RTCWEB-SECURITYJolA &1t 4= Qlch.

E(QPAR AL

o] #49] BE A2 A, tholo] 1, A & =EO] 18- H|HEFo|c} 1 9 thE e
FHZEol.

4] ell MAY, MUST, MUST NOT, SHOULD7} 25 t#At2 A1 79- BCP 14 [RFC2119]
[RFC8174]°] A= sfAdgict.

| 182 9 AFES 7182 53 AeHo|AS F&dk= AFEAL olo]HE)o] HEE=

24 71eg Ao

O

.

JuFolt FA0R AYE 4 QTP HEAIPL 2L 3 ojd A0RE FRY 5
ot (B3], £ 720 49 @ LTEL Peksh] YES AT H5e 915 o
o] opeh)

ECMAScriptE AR8SIe] o] +40f F2lH APIE +8ok= TAARISS o] 1+20] g Al
8olE ARESIERE Web IDL 14 [WEBIDL]O %28 ECMAScript Bindings®t YX|ol=
WAl os SLdsfof gt
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3) &9

oHIE gH=eo] ATl F9E YEf= ofIE dhE2l(Event Handler) QIEIHo] A= [HTMIL]O]
g2j=]o] Qlct

2+ 718 (queue a task)Tt HIEYT 2 AA(networking task source) 7HE-S [HTMLIO]
g2j=]o] Qlct

o[HlE YH(fire an event) 7H@< [DOMIO| A2J=]o] Qi

o[fIE, o[HE FW=z2|et o[HE WS oHIE B -Goj= [HTMLIA] A2j=|o] Sl
Performance.timeOrigin®} Performance.now()= [hr-time]ol| 2]=]o] Ut}

21483} 715 AA|(serializable objects), 21283} @A |(serialization steps)?} H21E3} THA|
(deserialization steps) 812 [HTML]A] g2l=lo] it

MediaStream, MediaStreamTrack¥} MediaStreamConstraints -85 [GETUSERMEDIA]O]l
Jol=]o] Qltt. Ha 2 MediaStream ©] £419] § 9.2 MediaStream©l|4] &35 Zo|1,
MediaStreamTrack=> ©] #412] § 9.3 MediaStreamTrackollA &= Ao|},
Blob&0l& [FILEAPIIO] g9]=]of it

o|tjo] Ar(media description)2 [RFC4566]° A2]=lo] Qlct.

ujtjo] A<¥(media transport)< [RFC7656]° =0} Q.

3/J(generation)> [TRICKLE-ICE] Section 20| 2]=lo] Qlrt.

EAAA|(stats object)2t HUETH thid A (monitored object)= [WEBRTC-STATS]O]|
g2j=o] Qlot.

AAAZE A= uf ofle] DR(throw)a} o]12] B/d(created)2h= &ot= [WEBIDLICY 78 2]= o]
AULE.

VoidFunction E9-2 [WEBIDLIo] g2]=lo] ot

‘throw"2h= 80l [INFRAIO] BAIE th2 AREE : “throw'= T4 A¢] GAE S&gith
ZHIATHE Promises?] Mo g2 ARR-E= oY (fulfilled), #Frejected), 3l &(resolved),
7](pending) ¥ A (settled)gh= 80l [ECMASCRIPT-6.0]° 2l=lo] it
HE(bundle), B15 H-&(bundle-only) ¥ ¥E & (bundle-policy) 80152 [JSEPJO]
g2j=]o] Qlct

er1 &A1 Algorithmldentifier)= [WebCryptoAPIlo] 2]=o] Qjct.
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[API-DESIGN-PRINCIPLES] 2] A<= (run-to-completion) & Hlo]E Fd ¢l
(no-data-races)?] ¥ ISISH AHIATHE AP] 7|EYZlo] A=t}

N
.
ints
o,
>
o
i,
rlr
i
o
-11::
rlr
B R
i [}
o
m
TO
)
)
3
é
E
o&v
1

= &
0.9.
T

2

FA| k=t AE S0, HlolE XHLQ of ¥ugE= EﬂO]Ein %%Javascnpt F 43 &

‘send” TEE U3 T AEEE mRloR S Aae A HHH ol BAE,

&= Aol AT g AEZF At 24| BIsh= Z2 user agent®] FYPelt. dIE
d

A
£90] getContributingSources () (57]4)= SAlo| 2% ¥ BE AAo] tist gk Higksich

L}

4) P2P ¢1Z(Peer-to—peer connections)

(1) 274

RTCPeerConnection AAE A= ofjEg]Ao)do] thE HekQ-Aoj|4] thE RTCPeerConnec-
tion AAAEALY Q3 TZEZS FJck= T ATIZRJIELNS] P2P B4 AT 4=

At o AE FAIX Al1d Y AES B9 HEE HAA] A I1EY ZEEF ol
d}— St 25k Eedl, 1 S skl QA= %E}. AHHH o2 AHE B9l Ho]x]9]
ATHE o) AlTElE Z2EZS ARSI o) Web Socket T+ XMLHttpRequest [xhr].

(2) MH(Configuration)

( RTCConfiguration AF (RTCConfiguration Dictionary)

RTCConfiguration< RTCPeerConnections &df 44E P2P FA4l°o] AA=AY A=
WS Hgoks vl W Hgs A3,
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WebIDL

dictionary RTCConfiguration {
sequence{RTClceServer) iceServers;
RTClceTransportPolicy iceTransportPolicy;
RTCBundlePolicy bundlePolicy:;
RTCRtcpMuxPolicy rtecpMuxPolicy;
sequence{RTCCertificate) certificates;

[EnforceRange] octet iceCandidatePoolSize = 0;

4] RTCConfiguration AP WH(Dictionary RTCConfiguration Members)
iceServers(RTClIceServer)2] A|AA EFQ))
STUNZ} TURN Al Z-2 ICEoA AR A E2] 7RA] 8.

iceTransportPolicy (RTClIceTransportPolicy EF3))
AR 4= SI=ICE Ao]HE THEE Y.
bundlePolicy(RTCBundlePolicy E}%J)

ICE $HE 4T 1 AR mito] s Ad3 Y.
rtcpMuxPolicy(RTCRtcpMuxPolicy EFY)

ICE $2E 4T o AT rtep-mux FS UER.

certificates((RTCCertificate) A|E2A EFQ)).
RTCPeerConnection®] 915sk= H AREsh= Q154 e

o] uj7f WMol a2 generateCertificate() T &S S 4.

FolAl DILS AL Shte] QISAE AGSHIT, o] 442 AAgoHa 524} e Lmefag
AUSHe ofe] ABNE AT & & Uk S ASAE S185E AFAS K DILS
21720 g Q1A

PEAo]ZE 7HEe 2 HeiE ). RTCPeerConnection 78 F-01%1
S SIS APty ASA AE W2 o] 42 MHAE Hlofdt.
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E
=

WA AZAT S LhelE AR,

7IE a2 AsdE A

| A

o FAZ &= o] 7| Ax5id(key continuity, 5o gttt ertificate=
| S48 38T =T30] 7] A&k FsoHA gttt RTCCertif:
2t A4 2 AR 7] A vl ARl

N—’
oZ
ox,

hal [UIO
N

of T4 SHel e Ag AU Folk VAT 4 gk

iceCandidatePoolSize(octet Y, 7]1¥3ZF 0)
I X|(prefetched)® ICE 2] I7|([JSEP] (1A 3.5.4 9 AH4.1.1)0l =)

@ RTClceCredentialType @H(RTClceCredentialType Enum)

WebIDL

enum RTClceCredentialType {

"password"

QIS AISAtEL} HIZHSO0I.

—

S = [RFCE389] MM 10.201 715 HiQE 20| 27|

Ol
—

password

® RTClceServer AH(RTClceServer Dictionary)
RTCClceServer AP ICE oflo]HEZ} wjojeto] A Aokt AT 5=

s} o ApgEIch

=2 &

3 TURN A¥E 49

2|3t W3C WebRTC EZEs MM
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WebIDL

dictionary RTClceServer {
required (DOMString or sequence{DOMString)) urls;
DOMString username;
DOMString credential;
RTClIceCredentialType credentialType = "password";

i RTCIceServer AFA WH

Urls(DOMString T+ (DOMString)A|EA EFYI, )
STUN EX TURN URL(IRFC7064] ¥ [RFC7065] E+ 7|€F URI S-&o] Aol=)

username(DOMString EFY))
qkoF o] RTClceServer 8|7} TURN Al¥{o]H credentialType©] “password'?l 7%, ©]
473 (TURN AHe} &7 ARSSHAREAES A7

credential(DOMString E}%J)

gteF, o] RTClIceServer ZiAH|7F TURN ATHQl 739, o] &4 TURN A=<t 34 A&
A7 59e A

If credentialType is “password’, credential represents a long-term authentication
password, as described in [RFC5389], Section 10.2.

T credentialType©| “password’ @l 735, credential= [RFC5389] A4 10.20] A4
A7) )15 HEHSE ou|gitt.

E
]

credentialType2] 71491 Zt A L& Y3}, credential FF union FEHZ TAT 5=

AT

oMo MAIZHH|C|Q, 202, HO[E{S4 T2 2 WS /st W3C WebRTC EESHAHAM 19

briFle 0L JLHI®M "G



credentialType(RTCIceCredentialType ErY, 7123} "password")

gteF, o] RTClIceServer 4417 TURN AHQl %, o] £/ TURN A9l #3t 279
it A4 57 e A

| RTCIceServer Z4A] ¥i<¥ of|A:

Example 1

oAA 1
[
{urls: 'stun:stunl.example.net'},
{urls: ['turns:turn.example.org’, 'turn:turn.example.net'],
username:. 'user,
credential: 'myPassword’,

credentialType: 'password'},

@ RTClceTransportPolicy EH3

[JSEPI(AIA 4.1.1)°] A= v}e} ZHo], RTCConfiguration®] iceTransportPolicy ®¥7}t
AR Befke-A7) 518 | FHO| ofZe|A oo thsf Hsok= U] ARESl= ICE $H
HAJSEPIAA 3.5.3.)& Aottt 232 o] TRAET AZA AA| ARSHL

WebIDL

enum RTClceTransportPolicy {

urelayu .
" aHu
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1Y SYHER)
relay ICE OOFIE= TURN AHIE Sifots 2 #2 D|H0] 0] LT ALZelt.

ol

ol 97 AERIES} B4 AME AN BAT 4 Gl AR [P 74T SHsHe
AL AK€ A8 % Itk oS Sol, "B 714t ofEeol ol ofSeiAol e
2R} SO 7] & 4 Gl WARPH ofd AlonE Sulxe] [P A4S S5

RIS T 5 Urk

OF

[¢]

all ICE OOIHEE= 0] 4/0] XIEEH 2= {9 222 AIge & UL

i

o= M
-l
T2 RTCIceCAndidate.address®] Aol HAIE H2 ofZZ|Alo)Ad &H IP
FAE A3l A8 A FE ZEE JAS AL ARRE 4 ok

® RTCBundlePolicy EHY
[JSEPI(AIA 4.1.1.)0f A4 Bie} Zo], Hs A2 ¢
8% F4EE vdo] Edat 5= ICE $Ho| 932 St 94 A=xRIEV e
AASk= A%, He mlHo] EL Hloly Ado] &

l

WebIDL

enum RTCBundlePolicy {
"balanced’,
"max-compat’,

"max-bundle"

S BYHEE

balanced AIE 321 24 0jho |I(Qe, ||1|9 2! CO|E)O]| CHEH ICE SEE SESiC}. &4
AEIQIET HES QIAGIA| k= 49, Ero| ME0M Sitel 2O|@ 3 HIC|Q E4Dt
Aot

max-compat | Zf E0i| Cist ICE SHE $ESICE ¥4 AELQIET} HMES QIAIGH| Kok 4%,
HrO| MEUM ZE |00 ES AMTICL

max-bundle | SIS E0]| CHAHMETH ICE FHE SFSICE 4 AELRIEVL HES QIAMGHK| Zoh=
4, StLto| DIC|0] E=Ht ST
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® RTCRtcpMuxPolicy EHY

USEPI(AIA 4.1.1.)°1 A% HRe} Zo], RTCRicpMuxPolicy= TFe3HA] 942 RTCPE
Aldetr] sl =8 ICE FHof| gF= <o ©f w40l Bod et == “require”®]th.

WebIDL

enum RTCRtcpMuxPolicy {

"require"

require RTP 2E0lA RTP & Cts RTCPO| CHoHMEH ICE 225 Eottt. #4 AELQIETL
rtcp-muxs ARBY &+ Sl 42, M M2 Amsict

@ HIt/SE(Offer/Answer) SM

o] ARIZ AIRM/3H Y ZEAAE Aofste b AT = Ue F4S ZUdith

WebIDL

dictionary RTCOfferAnswerOptions {};

4] RTCOfferAnswerOptions AP wH

WebIDL

dictionary RTCOfferOptions : RTCOfferAnswerOptions {

boolean iceRestart = false;
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]

o2k

RTCOfferOptions AFA

iceRestart(boolean E}}], 7]& 7k false)

o] Abd HH 9] Zto] truee]AY, A RTCPeerConnection A9 [[LocallceCredentials
ToReplacell €30] Hlo] A %o AL AAE AHL R x4 Z‘—Uﬂ_ﬂ]- o2 ICE A4
Z78< ZH "tHcurrentLocalDescription €/32] SDPO] #A1E). AAdH A< 8o
[ICE]Y] A4 9.1.1.10] Ad W= ICEZ} A Az

o] AFA W] Zko| falsec]al TH RTCPeerConnection Z4A|9] [[LocallceCredentials

ToReplace]]l €50] H]o] ], currentLocalDescription £/30] &3t ICE &4 $93o]
A= AL AAE AL currentLocalDescription®] &AJo] @4 7k 543t ICE A4
Y 2=t
al

27} 02 jceConnectionState”} “disconnected” 0.2 AZE]= AL 4415 ok tf=
HH AN (getStatsE AREolo] 5 2 2 B F41 T SAISH HIO|E 427} ZT15R=A]
ST} 22 FHE AREoto] ICE AARS] % oRE 2AE & ok

RTCAnswerOptions AP “answer” EFQJQ] Al Ao B3 344 Agghh(o] W9
TAoe ).

WebIDL

dictionary RTCAnswerOptions : RTCOfferAnswerOptions {};
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(3) AEH MOo|(State Definitions)

(D RTCSignalingState EHY

WebIDL

enum RTCSignalingState {
"stable’,
"have-local-offer’,
"have-remote-offer’,
"have-local-pranswer”,

" Ul
have—rernote—pranswer 5

"closed"
b
BHY 49
stable I3 =01 KO/ SH WSl0] @it Edt 24 2 #Z MO H|Kf Q= &7| AEHO|Ct
have-local- ‘offer” B =24 HHO| HSXHO=Z MIL(RULCY.

offer

have-remote | “offer” EfRQ & MHO| §Z3XMOZ NMIL|QUCH

—offer
have-local- ‘offer” EtQ] #A HHO| 43Xz MELACH “pranswer” EIQ] =22 HHO|
pranswer HBXOoZ MILQIC

have—-remote

-pranswer X2 MEL LY.

‘offer” EIRIO] 22 20| d8HC= HEEUCH “pranswer” Ef

Q0| 217 40|

closed

RTCPeerConnection0| %L} [[IsClosed]] £20] trueO|C}.
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SetLocal(Offer) SetRemote(PRAnswer)

() ()

SetRemote
(PRAnswer)

have-local-offer

have-rem ote-pranswer

SetRemote
Al
(Answer) SetRemote
(Answer)
SetLocal(Offer) v
Closed
bl (can be
sRdE reached from
any state)
r
SetRemote(Offer)
SetlLocal SetLocal
(Answer) (Answer)

have-remote-off

A A

have-local-pranswer
SetlLocal

(PRAnswer)

J v,

SetRemote(Offer) SetLocal(PrAnswer)

O3 1. HIEE A2E(signaling) 4 OYHY CIO[0{1. HAE S <f0f

ol #49| ol thedt Lk

AR ol T4

O new RTCPeerConnection(): "stable"

O setLocalDescription(offer): "have-local-offer"

O setRemoteDescription(pranswer): "have-remote-pranswer"

O setRemoteDescription(answer): "stable"

N EREECE

O new RTCPeerConnection(): "stable"

O setRemoteDescription(offer): "have-remote-offer"

O setLocalDescription(pranswer): "have-local-pranswer"

O setLocalDescription(answer): "stable”
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@ RTClceGatheringState &7
WebIDL

enum RTClceGatheringState {

new’,
"gathering’,
"complete"
1
EHY 48
new RTClceTransport= “new” 48 AEHO| QT O TSE “gathering” AEHO RAX| 7Lt
HS0| Gl
gathering RTClceTransport?t “gathering” AEHO| QUL
complete M Stk 0la2] RTCleeTransport/t &5, 2= RTClceTransport/t “complete”
8 HEHO QU

® RTCPeerConnectionState SH%

WebIDL

enum RTCPeerConnectionState {

"closed",
"failed’,

"disconnected",

"n . "
connecting ,

"connected"
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EHY 49
closed RTCPeerConnection Zi&|9] [[IsClosed]] £2& truel|LC}.
failed O™ AEN7} MRE|X| 2411 RTClceTransport?t “failed” AEHOf| QU7AL

RTCDtIsTransport”Zt “failed” AEHOf RUCH.

disconnected | O1F AEf7F MEEIX| &OM RTClceTransport’t “disconnected” AEHO| QUL

new O MEWZt MEE|X| YoM 2= RTClceTransporte= “new’Lt “closed” AEHO| QU
2E RTCDtlsTransport= “new” &2 “closed” AE{0|7AL}, T&0| GiCt

connecting OIM MEfZt MEEX| ¢¥on RTCleeTransport?t “‘checking” AEHO|7HLE
RTCDtlsTransport= “connecting” AEH0{| QUC

connected O™ ME{7F MRE|X| 22O 2= RTClceTransport’t “connected”, “completed” E&
“‘Closed” MEHO|1!, E= RTCDtlsTransport’t “connected” F== “closed” &EH0]| RUCH.

® RTClceConnectionState A1
WebIDL

enum RTCIceConnectionState {
"closed",
"failed",

"disconnected",
"checking’,

"completed’,

"connected"
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EHY 49
closed RTCPeerConnection Zi&|9] [[IsClosed]] £2& truel|LC}.
failed 0™ A= MRLX| 24on RTCleeTransportes “failed” AEHO| ACH

disconnected | O™ HE{7I HEL|X| ¥2M RTClceTransport= “disconnected” AEHO| QUL

new 01 MEf7} MEE|X| 22O 2= RTClceTransport’t “‘new” B2 “closed” AEHO[ALY,
50| gic.

checking 01 MEf7} MEE|X| 24OH RTClceTransport= “new” O|7Lt “checking” AEHOI|CY.

completed O|™ MEf7} MRE|X| §4OH 2= RTClceTransport= “‘completed” O|7{Lt “closed”
AEHOICY.

connected O ME7} MEE|X| &O0 PE RTClceTransport= “connected”, "completed” 0|7{Lt

“closed” AEHO|CE,

~—

&2 RTClceTransport’t AlL1E®(signaling)(™]: RTCP mux 22 HEY)Y Az
H7|=AY A1 (signaling)(@]l: A2 mitjo] A F7he] Aata g 4%, gt AdefollA
2 A2 vtz A3E 4 Qot
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@)

Q)

RTCPeerConnection 2IE{H|0|A

[JSEP] 7+4<& AAH 22 RTCPeerConnection 215 B that AlR-AQ1 AdS A3ttt
[JSEPIS] &7 oF9] Aol thiet =7t H4ds] AlFHt.

Zt=(Operation)

new RTCPeerConnection(configuration) <&5P'H RTCPeerConnection Z4A|7}
A3t

configuration.iceServers= ICEOA] ARESt= AHE &} AN AGH= o ARRE= JHE
L k. ofEA RIS ZF K39 ofg AHE 55T o U2H, o TURN AH= AH
A FE 30 & TURN AHZE ARSE 4 9

RTCPeerConnection A= AlZ1E®(signaling) A&, 92 =, ICE 44 A& € ICE
A2 e 2=t AA7 A8E o 273k

RTCPeerConnection®] ICE Z2EZ 3L [CE oJlo|HdE 2la EIHETHICEL. &4
RTCPeerConnection W4E+= ICE ofo]HESIS] 4528 = addlceCandidate, set
Configuration, setLocalDescription, setRemoteDescription & close”} ZgHt}. o]2igt
3o AE2 2 A9 [JSEPIS] B AlAdo] ArgE o] QU ICE ofloldEs= %3t 5.6 RTClce
Transport QIE]Ho|A0] A 2 RTClceTransporte] Wi E& Aef7 HAE wf AREX}
oo]HES] HAIE AT3ITt

o Aol UgE Aol the A Aat YE A sold
ol

SDP @4 = Ald Aeiet Wi W< [[CurrentLocalDescription]],
[[CurrentRemoteDescription]], [[PendingLocalDescription]] %
[[PendingRemoteDescription]]2 HA|E T} ©]= setLocalDescription &
setRemoteDescription ¢ WollATt A=, addiceCandidate 2 € HH FH
IZA|A s 75 E T ZZte] B9 ZEA|A7} oHIES TASAY S SE51]
Ao 5719] ¥4 Bl tigh BE o] SREEE £ AR T ARl BAHE:

A
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A= FA A2 dA(unloading document cleanup steps) % P42 tha TAIE Addsfof
Qttk:
1. windowE document®] ¥ A Z4A|(relevant global object)Z A4St}
2. 3 AY 2AH)7} window?! Z+ RTCPeerConnection ZiA|2] connection®l 3},
connection¥} gt true?l 9ZE =Tt
@ 2””HConstructor)
RTCPeerConnection.constructor()7} SEE|H, AMEA} Oo|HEL: thg GAE WIEA]|
(MUST) A3sfioF gt}
1. QteF of7]o] A=A k2 ol+& o @AH @A T shEte Aishd message
&40 A1 A¥E UnknownFrrorE 9] W& (throw)dAJAZIc},

2. connectione AZE AAE RTCPeerConnection A2 W=t}

3. ConnectionZ [[DocumentOring]] W& %0l a1, A A /A Q] gEo=
27)8kich
4. configurationg WAL A WA <4z X|ASH}

5. configuration®] certificates Zte] H]o] QA Lo QIFA2] Z} certificate©] tHal
= SAE Atk
1) certificate.expires®] ko] @A AlZtHtt =09 InvalidAccessErrors WA
(throw) AJZIth.
2) certificate.[[Origin]]°] connection.[[DocumentOrigin]]¥} 5Lt &4{7} o,
InvalidAccessErrorE @A (throw)A|Z1Th.
3) certificateE #A3H}

6. %X 9ko RTCPeerConnection AAEAZ S o]Ak9] A28 RTCCertificate
JAARAE skl ARttt o2 Hls7|dez I¥d (MAY) SloH
certificates®] 2 Tha @AIIA undefined2 A1t [RTCWEB-SECURITY]®]
AR 43.2.39] 011} 7o) WebRTCE 27 7] QIXaKPK]) Q1A H = x4 AEd
USAE ARSI Ve SR 717 773t ARGEIA] 4l 571 QA Eklo] %8-3]'1]
E2A| A=A,

7. connection®] ICE OJo|JAEES z7|33it}.
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8. configuration.iceTransportPolicy®] %] undefinedo|H, "all'2 443t}

9. configuration.bundlePolicy?] Zto] undefinedo|H, & "balanced'® 73ttt

10. configuration.rtcpMuxPolicy?] %te] undefined©|H, "require’® A3ttt

11. connection®] [[Configuration]] W &% A4t configurationolA] A3t
< Ak

12. connection® [[IsClosed]] W4 &% A5, fals&2 Z7|sksict,

13. connection®] [[NegotiationNeeded]] Wi €5 A& ot falseZ Z7|33Itt

14. connection®] [[SctpTransport]] W €& 445k, null2 Z7]2kgit

15. connection®l] ¥AF QIS LEIHE [[Operations]] W5 €52 AA5H, Hl gAERZ
Z7|3Rttt,

16. connection®| [[UpdateNegotiationNeededFlagOnEmptyChain]] W% &%=
A5kl falseZ 27|55t}

17. connection®]| [[LastCreatedOffer]] W& &5 %

18. connection®| [[LastCreatedAnswer]] W& &% AAdtal, "2 Z7|sKi}

19. connection®|| [[EarlyCandidates]] H&F €5& Aot ¥l 2AER Z7|53ic},

20. connection®] Al 193 (signaling) AEE "stable"® A3t}

21. connection?] ICE 92 AHE "new'E A3t

22. connection®] 3 AEE "new'Z A3},

23. connection®] 914 AEE "new'= ATt

24. connection®] [[PendingLocalDescription]] W& €52 A%st1, null2 27]3)31t}

25. connection®] [[CurrentLocalDescription]] W% €5%& 45l null2 27|35}ttt

26. connection®] [[PendingRemoteDescription]] W% &% AAsla, null2
Z713RIt.

27. connection®| [[CurrentRemoteDescription]] W& €% A5k, null2 27|35}
Eli=

28. connection®| [[LocallceCredentialsToReplace]] H &% 443131, ¥l(empty
set) 0.2 %7|3}sict,

29. connection= =E3IT}.

i
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® ¥1%57] 29 AZ(Chain an asynchronous operation)
RTCPeerConnection ZiF|ofl= A10jlA] 1te] Bl57]| 2t SA|o] AgPE ==

4191 [[Operations]]®] 91 0]** $=°] 2|99 promise”} 45| SJAEA] L2 4 Eﬁoﬂ/ﬂ

< ©50] o]FoJAH, 0|52 AQlo] V1=l o] TEo] T AdYE U=l promise”t

A=]S o AP

RTCPeerConnection Z4A2] 2 Q1o 2+ AZ(to chain an operation)st2{H Th

HASS ARtk

Wi

2 -lOI'

1. Connectione RTCPeerConnection ZJA|=2 A3},

2. connection.[[IsClosed]]7} truec|®, M= A= InvalidStateErrore} A AH=
promiseS WIS}

3. Operation< chained.operation @4]o] A 3}

4. pE N2 promise’} EA gt}

5. [[Operations]]oll operatione 373ttt

6. [[Operations]]9] Zo]7} A&5] 10]W, operationS A}

7. operation®] 2J3f| BI2HE promiseE °lRFoHAY ART A%, the dAE AWt
1) connection.[[IsClosed]]7} trueol®, ©] @AE FH3Ict

2) operation©|A| B2+ promise’} #FC.2 o|PH HE, o FHOE pE o3t}
3) operation©ll4] ¥F2HE promise7} F1o&E A © A, dfid GLoE pE ARSI
4) p9 oY Ee AR Al tx 9AE ARItk
(1) connection.[[IsClosed]l]7} truec|®H, o] GAE SH3IT}.
(2) [[Operationsl]®] & WA 845 A|ATITh
(3) [[Operations]]7} B]o] A % O™, [[Operations]]9] A HA 3471 UEf=
A4S A¥shl, o] dAE FHIth
(4) connection.[[UpdateNegotiationNeededFlagOnEmptyChainl]7} falseo|®
o] HAE FHIITH
(5) connection.[[UpdateNegotiationNeededFlagOnEmptyChain]]& false®
7GRttt
(6) connection®] tigt 4 B Q Z& I(negotiatin-needed flagls AHI°|E Tt
8. p= Fdatt
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© 92 A Yulo]E(Update the connection state)
RTCPeerConnection ZAl= HAE 94 &S 7ot RTCDtlsTransport2] A&7 ¥4
A [[IsClosedl] €&°] true?t 2 wiujth AREAL oo A E= the BAE Adoh= 2
718 (queue)oll RIEA] F715t0] A2 AEiE HUlolE sjoRttHMUST):

1.
. newStateS RTCPeerConnectionState @A% A Aejgto s &5 grog 43t
. connection®] A2 AE7} newState@} ZOH o] GAES FHsich

. connection®] 92 AEHIE newStateZ A3}

ol W

connectione ©] RTCPeerConnection A= |43kt

. connection®A4] connectionstatechange®|2k= oJHIEE ¥rAY(Fire and event)A|ZIt}.

@ ICE 3 Ae] ddlo]E (Update the ICE gathering state)

RTCPeerConnection AAEIA connection?] ICE 3 AHIE Ado|EstEH, AREAF
oo]HEE o2 TAE Adsk= AHA(task)S H71<E(queue)ol] REEA(MUST) dojof gk

1.
2.

AN N xR W

5
|

connection.[[[sClosed]]7} trueo|®, o] GAE 3t
newStateE RTClceGatheringState @AFOIA A3 =2 M2 AH| gk TEok=
o=z XAt

. connection?] ICE $3 AMEl7} newState@} ZO ™, o] GAS Fdsich
. connection®] ICE 3 AE}E newStateZ A3t}
. connection®|4] icegatheringstatechange®l= o|HIEE ¥ Y(Fire an event)A|IT}.

. newState’} "complete'©|¥, connection®| FE &A40] null2 AAE RTCPeer

Connection IceEvent UE|HO|AE AR5} icecandidatett= oHIEE ¥AJA|ZITY

null $E oHIE= HAA 22Hde BAP]| Asf BRI, A I == RTClceTransport
2(E) RTCPeerConnectiond 3 AMEE EUE o} Sict,
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@ RTCSessionDescription 2% (Set the RTCSessionDescription)
RTCPeerConnection 244 connection®]| tigt 22 RTCSessionDescription descriptions
A5, remotes false® A45F] RTCSessionDescription ¥l8]ES A3t
RTCPeerConnection 284 connection®]] @3+ €2 RTCSessionDescription descriptions
AA5HH, remotes trueZ 4745t RTCSessionDescription 12|52 Ald¥sict,
(remote F-&0| F0]A)RTCPeerConnection Z§4| connection®| RTCSessionDescription
description A7t the 9AE Addth:
1. pE MZ& promiseZ A3t
2. description.type©] "rollback'e]il connection®] A|19% AFE}7} "stable’, "have-
local-pranswer" T+ "have-remote-pranswer'©|H, MZ AAE InvalidState
Error2 pg A&stL ol& FH3t
3. jsepSetOfTransceiverse connection®] E#A|H(transceivers) AES] TAFZ Q1
EARE(shallow cop)l.& A3t
4. &Aloll, JSEPICAIA 5.5. 9 Al 5,600 AEE th= descriptions A-85H ZRAAE
AEFSEAL TRt 22 F7F ARt AR A85tH.
1) "RtpTransceivers 7} £Aok= At WA Ze] £AAZ jsepSetOfTransceiverse
ARESHLL, "mid property'=® [[JsepMid]] WH &&= ARERITH
2) e remote”} trueCd, <& Quo] tigh HARE ARl FH= ddste] 1
Aolof] ol A8 AAH WiFH Q¥ (back-to-back offer)?] Fa/d<S 23ttt
3) WFF descriptions Z-835Pd EWAIY transceiver’} $E L, transceiver.
[[Sender]l.[[SendEncodings]]7} B]o{IA] ¢11, description A2|2 Q18F 17 G v}t
BY5IA] ke A9, description 2§ TN AV} Aufgict, o] FAL2 dZo
AlZ2HE RID A@/d= s1-85HA =t
4) groF o] o] 8= descriptionS A-85H= TRA AV} AushH, AF&A} oo HEX
ofgo] dAE AFsh= 2 di718(queue)oll HHEA(MUST) goioF it
(1) 9HF, connection.[[IsClosed]]7} trueghd, o] GAE FH3Itt.
(2) USEPIEIA 5.5 H Al 5.6)00 A A2 dA Al AJefoll thsll description.

AotA] 2 ¢ M= A/AdH InvalidStateErrorZ pE 755}l 0]

i
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(3) description?] W-&o] &3t SDP #H°] obd 7%, RTCError(errorDetail7}
"sdp-syntax-error'2 A OH_I_ sdpLineNumber 4/d°] SDPQ] 2?1 HH =2
ARE AElE pE ARSI ol2et FAE SHIH:

(4) remote 7} true °|H, connection®] RTCRtcpMuxPolicy”} require°]i, 2
(description)®] RTCP muxE AFESHA] &= 2 A2 A InvalidAccess
Error2 pE AXSIAL o] GAE 3T

(5) "tk 9ol 7l&jt=, Aol RID Add= Al=st 3%, A= ABAE Invalid
AccessError2 pE 7535} o] TAE Fusitt

(6) description®] 8514 &2 9, M= AAH InvalidAccessError® pgs A5
Skl o] 9AE FHIITh

(7) O 2 2E 929] A N2 AAE OperationFrror® pE AX3I}

5) description®] ZE4 2= HEEH, §A4 oo]HELE the WAE A= &Y<

REEA|(MUST) 712 (queue)dll ¥+

(1) connection.[[IsClosed]]”7} true°]H, o] HAE FH3ict.

¢

(2) F remote”} true©]il description®] ‘offer” 891 3%, description
Aol T2AA Fo| 4453 addTrack() HMAE7F QoW o]2fst GAE FHo}
1 o]H9] A3 o] ZEANAE HA| AlFste] ZEA|AC] 71 ERiAIH

(transceiver)g Z3I}

(3) WFeF description®] "offer" EF0]1l connection®] A& AFE}7} "stable"o|H
connection®] EZAH(transceiver) Jgol A= 2+ EA;AHo| disf| ofzfjo]
HAE FRlk:
1> transceiver.[[Sender]].[[LastStableStateSenderTransport]l&

transceiver.[[Sender]].[[SenderTransport]]2 A3},

2) transceiver.[[Receiver]].[[LastStableStateReceiverTransport]] &
transceiver.[[Receiverl].[[ReceiverTransport]|2 A7A3c}.

3) transceiver.[[Receiver]].[[LastStableStateAssociatedRemoteMedia
Streams]]E transceiver.[[Receiver]]. [[AssociatedRemoteMedia
Streams|]Z2 A3}

4) transceiver.[[Receiver]]. [[LastStableStateReceiveCodecs|&

transceiver. [[Receiver]].[[ReceiveCodecs]|Z A3t}
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(4) TF remote”} falseo|H, ths @A % shE A3tk

1) description®] "offer" EF491 739,
connection. [[PendingLocalDescription]]& description®4 A33% A}
RTCSessionDescription Z{A|2 A5}l connection?] A3 AEE
"have-local-offer'2 A% thg, 27| HE L= 3T}

2> description©] "answer" E}QJo|H, A9t g FAS Y=t
connection. [[CurrentLocalDescription]l& description®4] 233 A}
RTCSessionDescription Z4A|2 A5},
connection. [[CurrentRemoteDescription]]<
connection. [[PendingRemoteDescription]] 2 A&l
connection. [[PendingRemoteDescription]] &
connection.[[PendinglLocalDescription]]& =% null2 %3}
connection. [[LastCreatedOffer]]2} connection.[[LastCreatedAnswer]l=
nE= "2 MAA5kal, connection?] AT AFEHE "stable'® A%,
z7] 3HE ARt} vRA9tO 2, connection. [[LocallceCredentialsTo
Replacelloll 9= ICE A4 F5°] description®l] g2 ™, connection.
[[LocallceCredentialsToReplace]l& ¥ AEZ A&}

3y Tk A(description)®| “pranswer” EFUQl A%,
connection. [[PendingLocalDescription]]& description®4 A3/3% A}
RTCSessionDescription Z{A|Z2 AAsl1, AZ2] A5 AHHE
"have-local-pranswer'2 A4sl1l, 7] $HE H= 3}

(5) 184 go™(remote”t trueC|d, tha @A 5 ShUE ARtk

1) description®] “offer” EFUQI F-,
connection. [[PendingRemoteDescription]] $4< description®l|4]
AAE M2 RTCSessionDescription Z{A|Z2 %513l connection®]

3 A& "have-remote-offer'® A3},

2) description®] "answer", A¢Hoffer) S H(answer) F/do| L=Ht.
connection.[[CurrentRemoteDescription][& description®A AAAE Af
RTCSessionDescription ZIA|2 435},
connection.[[CurrentLocalDescription]]<

connection. [[PendingLocalDescription]] 2.2 %3t
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connection. [[PendingRemoteDescription]] &+
connection.[[PendinglocalDescription]]& %% null2 A%}
connection.[[LastCreatedOffer]]2} connection.[[LastCreatedAnswer]]
£ 25 "2 445t connection®] A1E AEE "stable'Z A7}
npx|ekO 2 - connection.[[LocallceCredentialsToReplace]]l2] ICE
AAZgo] A2 AAH connection.[[CurrentLocalDescription]]ol i+
-, connection.[[LocallceCredentialsToReplace]]& Hl 3oz
273t

3> description®] "pranswer’ EFO|H,
connection. [[PendingRemoteDescription]]< description®|4] A3/3E A
RTCSessionDescription Z{A|Z 435} connection?] AT AE|E
"have-remote-pranswer' 2 243},

(6) description®] "answer" E}F4o|1L, [SCTP-SDP] A4 10.3 2 10.4°] AojH
2 7]& SCTP 929 $23 ARsk= % connection. [[SctpTransport]]
S null2 A%,

(7) trackEventlnits, muteTracks, addList, removeList ¥ errorListE ¥l ZAEZ
A7ggtt

(8) §1F description®| "answer" T "pranswer’ EFJo|H, o] THAIS Alggsick:
1> description®] [SCTP-SDP] Al 10.3 2 10.4°f A2l = A SCTP &

AHES AR 27] AEl7T “connecting” Q! RTCSctpTransports Tl
71 AIE [[SctpTransport]] €5 &eict. 122 FoH, SCTP &
A= AJATE, max-message-size SDP £40] HHo|E H 734,
connection. [[SctpTransport]]2] Hlol8 Xt HAIX] Z7|& HH|o|E ditt,
2> description®] SCTP &2] DTLS 9 F4ot= 4% &
RTCDataChannel, channel®] i8] null idE AREStA, T BAE
A3yl
@ [RTCWEB-DATA-PROTOCOLI] w} /4% A IDE channele]
AB3ick ARE 7153t ID7F AAAEIR] 20, channel. [[ReadyState] ]S

"closed'® A5}, channnel& errorListo]] 713t}
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(9) k¥ description®] "rollback” EFo] obd FH¢ thE WAE A3tk
1) 9HF remote”} falseo]d, description®] Zt t|tjo] Ao tfaf ths TAS

ARtk
@ R, wjtjo] Hgo] o}4] RTCRtpTransceiver 242} A=A gk -
O SAIE A3

@ transceiverg H[to] %S Wex H AMEE=
RTCRtpTransceiver2 A]A3% E]-
® transceiver.[[Mid]]E transceiver.[[JsepMid]]Z A%J3Itt.
© HF transceiver.[[Stopped]]7} truec|H, ©] 519 GASS ST}
@ ¥k mtjo] Mrgo] [BUNDLE]Y] we} 7]& vltjo] AES Aok
A0 BAISH, &2 37 AES] RTP/RTCP 44 845 U=
RTCDtlsTransport Z{A|& A|A3ct.
© 1% &o transports M2 7] RTClceTransportS AR5
M=Z A4E RTCDtlsTransport A2 AZ3ic}.
@® transceiver.[[Senderl].[[SenderTransport]]E transport®
A7ttt
transceiver.[[Receiver]].[[ReceiverTransport]]& transport=
A7t
@ transceiverg H|t]o] A3}t #AE RTCRtpTransceiver2 A3t
(3 TFeF transceiver. [[Stopped]]7} true°|H, o] 519 GAES S
@ direction vltjo] Aol kS Yehf=
RTCRtpTransceiverDirection #f2.2 A|A3I}.
(® WIeF direction®] "sendrecv' E+= "recvonly'©|H, transceiver.
[[Receptivell & trueZ A4stal, 184 &OoH false® A3

® transceiver.[[Receiverl].[[ReceiveCodecs]]E description®] 41

=

I3t FA} BA) §A ololAE S48 a7t @ Feog gact,
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o2k

ol

T1F direction®| "sendonly’ F+= "inactive'©|H, $AIRR= oA $2AIGE FH[7E E]0]Q1A]

o, BAEE Hlo A "o

(D 9F description®] "answer' A= "pranswer’ EFQl A RS HAES

Alggsiet:
@ description®] A& 915 A4 FA A4 oo|HET} HEL 4+

A= FHOF transceiver.[[Sender]].[[SendCodecs]|E A%
transceiver.[[Sender]].[[LastReturnedParameters]] & null2
A7ggict.
® THF direction®] "sendonly’ T+ "inactive'©]il, transceiver.
[[FiredDirection]l< "sendrecv' ®+= "recvonly'°|®, T2 GAE
Algygith:

* Set the associated remote streams given transceiver. [[Receiverl]],
an empty list, another empty list, and removeList.transceiver.
[[Receiver]], ¥l 2]AE, T2 Hl ZAE 9 removelisto] A2H
oA 2EHZ A

* transceiver ¥ muteTracksoA] F0i%1 w|tjo] HAro] tigh ¢4
Ed AAE A=k

© transceiver.[[CurrentDirection]]} transceiver. [[FiredDirection]]&
direction® & AA3I}.
2) J%A 2o H(remote”} truel %), description?] Z+ u|tjo] Agof thsf
= TGAE A3tk
@ WEoF description®] "offer” BFJO]al FA] F|AE(simulcast) 41 84S

ISk BF- B FNAElsimulcast) £/400 A8 rid & <AS
ARgoto] ZF BA] FHAE(simulcast) Ho]olof] it RTCRtpEncoding
Parameters APd& THFE1L, offF rid groll @t rid @HE 294,
sendEncodings7} A/3€ AFAE Egoh= 2|AEV} HEE JiT)

O
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@ supportedEncodingsE @04 A sk o] )1Td =2 A3t
sendEncodings®] Z°]7} supportedEncodings 2t =4, dfgd Zo|7}t
supportedEncodings’} ¥/=% sendEncodingsE &<t}

® 9FF sendEncodingse] H]o] QA o 7+ 17 9] scaleResolution
DownByE 2"(sendEncodings Z°] - encoding index - 1)& 4733l

@ [JSEPI(AIA 5.10.)0l A8=o] = &, rltlo] A2 Y= 7]
RTCRtpTransceiver Z4A|%1 transceiverg 2H=tt.

® Tef 2det EdfiAM(transceiver)g HAUERAIH7} HAH)
sendEncodings”} H]o] IX] Lo,

transceiver.[[Sender]].[[SendEncodings]]& sendEncodings®

b

A5kl transceiver.[[Sender]]. [[LastReturnedParameters]]&
null2 A3t

® Tk A3st EMAHE 2] 23t F-Htransceiver’t A=A g2,

@ sendEncodingse AR8-5to] wltjo] AgoflA] RTCRtpSender,
senderg Y=t
ujtjo] ArgofA] RTCRtpReceiver, receivers TH=

© sender, receiver & RTCRtpTransceiverDirection }°] "recvonly'$l
RTCRtpTransceiverg &1L, transceiverg 22 =T,

@ connection®] $<=417](transceivers) MEO] transceiverg F7Ftct.

@ TF description®] "answer” or "pranswer’ BtJO|1l, transceiver.

[[Sender]].[[SendEncodingsl].length7} 12t 2 AL the dAS

Algigtct:

@ WF description®| BA] WS (simulcast)e] A|LER] LAY vlEAI5H]
%3-S YERHY, transceiver. [[Sender]].[[SendEncodingsl]oflA A
A AP ALt BE AE AL 519 dAES SHgith

® TeF description©] AlF-E Fo]o] F SIS #F5HH, transceiver.
[Sender]].[[SendEncodingsl]ollA] A= #lo]ojd] sigsl= AFdS
AARI
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®

5
d

© transceiver.[[Sender]].[[SendEncodings|]] i AFAS] &4 WHE
UA] SRS A] L2 F9- trueE AAoHL LA FAH 39 falseZ
A7gsto] Z- BA] W (simulcast) AlS<S] IMMUSIC-SIMULCASTI®
HAIE GA] SAE AEE dUlolE 3t
transceiver.[[Mid]]& transceiver.[[JsepMidl]Z 73t}
direction= v]tjo] Ag9] BIRkS U= RTCRtpTransceiverDirection
o= X AsiA|ut, o] mojo] IS YER7] Qo HE & 4 Wk
Hij 2 st} ujtjo] Aio] AREY directions H[EHJ('inactive) 22
A3t
THekdirection®] "sendrecv' E+= "recvonly'?l 7%, msidsE "t o]
Aol|A transceiver.[[Receiver]].[[ReceiverTrack]]d &= S
Uehii= MSID 2|AE7F HEs jint 194 o msidsE ¥l SlAER
=t

ujgjo] drgo] ARE 4F 71914 msidse ¥l BAETF "ok

@

@

@

oAl

transceiver, direction, msids, addList, removeList ¥
trackBventlnitsE AREslo] ¥4 EIHS A7t}
transceiver.[[Receiverl].[[ReceiveCodecs]|E description 4% 5]
AL A ofo|HETE A AT 87 | FdoZ ATl

THF description®] "answer' E+ "pranswer’ EFQJo|H, thS WHAE

@ transceiver. [[Sender]].[[SendCodecs]]E description®] A%<
AAetaL @A FA oelAEZ AET 4 Sl FEoE AL

® transceiver.[[CurrentDirection]] ¥ transceiver.[[Direction]}&
direction®& X3},

© [BUNDLE] W2}, transceiverE transport?] & w|tjo] ArgofA]
ARgSh= mto] &9l RTP/RTCP 4 848 Ushd=
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RTCDtlsTransport Z§&|7} transceiver’} EES 3itt,

@ transceiver.[[Sender]].[[SenderTransport]]& transport=
753t

® transceiver.[[Receiver]].[[ReceiverTransport]]l& transport=
A7t

® [RFC8445]9] 4ol wz} transport?] [[lceRolel]l& A7g3Itt.

En
of7|o] H-E=l= [RFC8445]9] 212 th33 Atk
* T2F [[IceRolello] unknowno] oFYH, [[IceRole]l& 514 =t}
« TOF description®] 22 offer°|™, controlling® & AA3lc}.
o« WFF description®] ¥4 Q0|1 a=ice-lites EFSI= 39, [[IceRole]l]&

controlling® & 443},

« TIF description®] ¥4 230|1l a=ice-lites EJOHA] L= S, [lIceRolellS
controlled2 A73it},

ojglA st A WA w7} AZH F [[IceRolello] 4 @<= ZAE.

qkeF njtjo] Ao AXEA transceiver.[[Stopped]]7} falseC]'H,
RTCRtpTransceiver transceiverg &3t
(10) 1A ¢go™, (description®] "rollback" EFYQl 3% the THAE Attt
1> For each transceiver in the connection's set of transceivers run the
following steps:
connection's?] EFHAIH M EC] Ql:= Z} transceiver©] Hid] thx GAE
ARt
@D TIF transceiver’} &9 521 RTCSessionDescription®] 2-8-517] gt
njo] et AdE|o] A B2 A AZS Al Skl transceiver.
[JsepMid]l] ¥ transceiver.[[Mid]] 2% null2 473t
@ transceiver.[[Sender]].[[SenderTransport]]& transceiver.[[Sender]].
[[LastStableStateSenderTransport]]2 243k},
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® transceiver.[[Receiver]]. [[Receiver Transport]]S transceiver.[[Receiver]].
[[LastStableStateReceiverTransport]] 2 73t}
@ transceiver.[[Receiver]].[[ReceiveCodecs]E transceiver.[[Receiver]].
[[LastStableStateReceiveCodecs]]2 A7t
& TF connection?] 412 AE7} "have-remote-offer'?] -5, thx off
HAE Atk
@ msidsE transceiver.[[Receiver]].[[LastStableStateAssociated
RemoteMediaStreams|]° U= H= MediaStream Z44|9] id
B AEOIAY, gl AF Wl PAER AT
® transceiver, transceiver.[[CurrentDirection]], msids, addList,
4 EdS ARl
® HHF 24 29l RTCSessionDescriptions 2-85199 transceiver’t —_—
AYE AL, addTrack()S &30 EZo] HFE o] gi= 4-F, RTCRip
Transceiver transceiverg 5|51, connection?] EZA|H] A|E0fA
A|ATE
2> connection.[[PendingLocalDescription]]¥ connection.[[PendingRemote
Description]]& null2 A3}, connection®] A% AEIE "stable'®
7Rttt
(11) ek description©] "answer" EfQJo|H, T2 TAE Adsict:
1> connection®] ERWAIH AE| Q= 2t transceivero] sl tg SAE
gtk
@ 2F transceiver”} stopped®]al, m= AT AAEOf 3L AAHE m=
A|o] connection.[[CurrentLocalDescription]] T+ connection.
[[CurrentRemoteDescription]]ollA] AR 7%, connection®]
EWAHO] NEOA transceiverg AHATITE
(12) connection®] 4% A&7} oA "stable’o]d, T TAS APRIh:
1) o]d dAo|A ERHAH MEOJA AAE ZE transceiver?] 35, i
Z<(transceiver. [[Senderl].[[SenderTransport]] T+ transceiver.

[[Receiver]].[[ReceiverTransport]])°] o} E5|x] Lil =AF

ERAHOIA o o] FEEA %= A4S, RTCDtsTransport H

removelist, ¥ trackEventlnits& AREdlo] ¥

briFle 0L JLHI®M "G
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RTClIceTransports B+t o|2 QI 7] &< &HA2] o]t ZA|of A
OHEZ} gttt

ol

2 @F-29 EYOE AL -8 EHIE JHlolE i

(13) "k 9J9} Zo| connection®] A€ AFE]7F AWM, connection®A]
signalingstatechange®|gl= oHIES WAIAZITH

(14) errorList®] Z+ channel®] t™3fl, channelolA] errorDetail £/g°] "data-
channel-failure"2 A7H RTCErrorEvent IEH[O|AE ARSI errorth=
OoHIES YA

(15) muteTracks®] Z} trackoll tiall, track®] 2474 AHIE true FO2 At

(16) removelist] Z+ stream ¥ track #3°] ofall, streamOl|A] track EHS AJA sk}

(17) addList®] Z+ stream ¥ track 23l tiafl, stream®l track E&E F7I3t}.

¢

(18) trackBventlnits®] ZF &= entryoll thdl], receiver $4°] entry.receiver=
%718} RTCTrackEvent QIEJHIO]AS ARESIA] track o]ek= oHIES HAJA|
719, g streams £43°] entry.streams® %7]SFE 3L transceiver 443

connection ZA9A] entry.transceiver® %713} =itk
(19) undefined® pE 23T
5. pE FErITh

® 4 AA (Set the configuration)
T4E A7%(set a configuration)ot’] Yol thx GAE APk
1. A& Yol configuration RTCConfiguration AFHC.Z A3},
2. connectione HW/Htarget) RTCPeerConnection Z{A|Z A|A3Ict
3. configuration.certificates”t AFE 4%, o QAE Atk
1) TIeF configuration.certificates®] Z°]7} connection. [[Configuration]].certificates
9] Zole} thE 79 connection.[[Configuration]].InvalidModificationError. &
Bk
2) indexE 022 %7|3)3i}.

3) sizeE configuration.certificates®] Zo|Z %7|3}5lt}.

4) index?} size®Ett Zow e GAE Agsich
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(1) 9HF indexOllAl configuration.certificates 02 HA|%+= ECMAScript Z4A|
7} index©4] connection.[[Configuration]].certificates #22 FA|E=
ECMAScript ZiA|} 2] ¢to ™ InvalidModificationErrors ¥4 (throw)Al
=g

(2) indexE 1 $7} AlIXIth

4. 9FF configuration.bundlePolicy?] gte] A =0l Qlal g Fte| connection?] HE
ZZ(bundle policy)Zt th2H, InvalidModificationError & SAJAIZITE,

5. WFeF configuration.rtcpMuxPolicy?] gto] A& o] Q1L s kel connection®)
rtecpMux A& (rtecpMux policy)¥ th2H, InvalidModificationErrors WAYAIZI}.

6. TIF configuration.iceCandidatePoolSize2] #ro] A&=o] 1L i o] connection®]
ool 4% iceCandidatePoolSize®} T}2 1, setLocalDescription®] o] S&%
74%-, InvalidModificationErrorg WAYAIZICt.

7. ICE oJoJdES] ICE A% A%E configuration.iceTransportPolicy?] o2
A7t} [JSEP] (FA 4.1.16)9] AJelet 2o, A ICE %<& A7do] 71& Ad= HAsH,
O 4 GAZHA] obtd RA® FSHA] Yt AFYHET SA| 5k, ICES
THA] AJZFsfjof Rttt

8. [ISEP] (¥4 3.5.4 9 A 4.1.1)9] 2o} 2o, ICE oflo|d =] 2] sfxje(prefetched)
ICE 3& & H7]E configuration.iceCandidatePoolSize2] o2 A3ttt A ICE
TH E 7Pt 71E A& HEsks A% [JSEPIAIA 4.1.16)9] et Zol, A &3
H ZHE SA] $HSHAY, 7€ E9E FEE g 4

9. validatedServersg& ®l gAER Fof.

10. TFF configuration.iceServers7} A9 ® 739, Z+ 240 5] th2 GAIE Al
1) serverg @A ZAE 242 HA3I}

2) urls& server.urls2 A3t}

3) gteF urls7t #AIGelH, dg BAGR TAE PAER urlsE A3t
4) TF urlse] Hlo] QO™ SyntaxFrrors TAYAIZIT

5) urls®] Zt urlel] s o SAE PRIk

(1) [RFC3980]° ojH YHHAQl URI S ARESIA urle #4514l scheme
names 7PALth [RFC39861°1 Aolel Z®oll 7[§tet #4o] Aujishd,

SyntaxFrrorE WAYAIZIt}. scheme name®] turn®|AY turnse]il, [RFC7065]

i
>

—_
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9] Aojo} Zre FEHS AlgSlo] yr] E4o] A, SyntaxErrors HHAYAIZITE
scheme name ©] stun®]AY stunsC|1, [RFC7064]9] A2le} 72 FHS AR8st
o urle] £4o] AuistH SyntaxBrrorgs YHYAIZIT

(2) TF scheme name®] turn®]AY turns®|il, server.usernamel server.
credential & P47} AgFE 4%, InvalidAccessErrors HAYAIZIT

(3) 9F scheme name®] turn®]AY turns®|1., server.credentialType©| "password’
o]H, server.credential®] DOMString®] oFd 7% nvalidAccessErrorS WAy
AlZIct.

6) validatedServers©] serverg F7}13Itt.

11. ICE 9Jlo]HEQ] ICE A¥ Z|AEE validatedServers® %St
[JSEPIMIA 4.1.16)9] 7ejet o], M2 A¥ 2|AEZ} ICE oo|HES] 7]& ICE
A YAEE dAoks B o o BAZA ofFd RAE FoHA| Y=t
AFEES ZA] 285la9, [CE AARSoF 3ic}. 12u), ICE &8 Zo] F7]7} o]
ofd %, 71€ EFE FHEE BT W=, A FHEE M2 AHoA sET

12. [[Configuration]] W4 &%°] configuratione &S}

@ QIHIo|A Mo
o] MlHo]l AAH RTCPeerConnection UEHO|AE= o] 17 Zubto] AA oy HE
RIEjElo]2of] ofsf gt 53], MediaStreamTrack IS S<41517] #1%t APIE F71ok=
RTP u|tjo] API Al4o] it

_—

WebIDL

[Exposed=Window]

interface RTCPeerConnection : EventTarget {

constructor(optional RTCConfiguration configuration = {});
Promise{RTCSessionDescriptionlnit) createOffer(optional RTCOfferOptions
options = {});

Promise{RTCSessionDescriptionlnit) createAnswer(optional RTCAnswerOptions
options = {});
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Promise{undefined) setLocalDescription(optional

RTCLocalSessionDescriptionlnit description = {});

readonly attribute RTCSessionDescription? localDescription;

readonly attribute RTCSessionDescription? currentLocalDescription;

readonly attribute RTCSessionDescription? pendingLocalDescription:;

Promise{undefined) setRemoteDescription(RTCSessionDescriptionlnit description);

readonly attribute RTCSessionDescription? remoteDescription;

readonly attribute RTCSessionDescription? currentRemoteDescription;

readonly attribute RTCSessionDescription? pendingRemoteDescription;
Promise<{undefined> addIceCandidate(optional RTClIceCandidatelnit candidate = {});

readonly attribute RTCSignalingState signalingState:

readonly attribute RTCIceGatheringState iceGatheringState;

readonly attribute RTCIceConnectionState iceConnectionState;

readonly attribute RTCPeerConnectionState connectionState;

readonly attribute boolean? canTricklelceCandidates;

undefined restartlce();

RTCConfiguration getConfiguration();

undefined setConfiguration(optional RTCConfiguration configuration = {});

undefined close();
attribute EventHandler
attribute EventHandler
attribute EventHandler
attribute EventHandler
attribute EventHandler
attribute EventHandler

attribute EventHandler

/] AAA AEfHol A Y
/] o] Aol Wit A4

(0]
T
(0]
2

onnegotiationneeded:;
onicecandidate;
onicecandidateerror;
onsignalingstatechange:
oniceconnectionstatechange;
onicegatheringstatechange;

onconnectionstatechange;

// WeF ols HATIL A YEE A
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/] A Aol 2 B Ao A]
/] B9 dz F@=olof Fit.

Promise{undefined) createOffer(RTCSessionDescriptionCallback successCallback,
RTCPeerConnectionErrorCallback failureCallback,
optional RTCOfferOptions options = {});

Promise{undefined) setLocalDescription(optional
RTCLocalSessionDescriptionlnit description = {},
VoidFunction successCallback,
RTCPeerConnectionErrorCallback failureCallback):

Promise{undefined) createAnswer(RTCSessionDescriptionCallback
successCallback,
RTCPeerConnectionErrorCallback failureCallback):

Promise{undefined) setRemoteDescription(RTCSessionDescriptionlnit
description,

VoidFunction successCallback,
RTCPeerConnectionErrorCallback failureCallback);

Promise{undefined) addIceCandidate(RTCIceCandidatelnit candidate,
VoidFunction successCallback,
RTCPeerConnectionErrorCallback failureCallback);

e

| 4%J(Attributes)
localDescription, RTCSessionDescription Et%, 9J7]14€, null 5&
localDescription £/d2 nulle] oFY® [[PendingLocalDescription]l& ¥F=A] (MUST)
ety 1A o™ [[CurrentLocalDescription]]& H¥FEA(MUST) 2€l3fof gt}
#3112 [[CurrentLocalDescription]l.sdp ¢} [[PendingLocalDescription]].sdp= 3lg
setLocalDescription ©&°] Z12H SDP g} #4148 W4 0% 54T Uo7t it (o SDP7H
T EA(parse) E AHER F £ glon, ICE FEF F74E 4 ).
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currentLocalDescription, RTCSessionDescription Et%), 217144, null 3&

currentLocalDescription 4732 [[CurrentLocalDescription]l& BF=A|(MUST) gEsfjof

gt

RTCPeerConnection®| BR[O 2 QFY A2 A= RS uff 3oz dAH =24 Ayt
=

Aot S-e o] A ofF ICE ofeldEd] o) B4

T T

pendingLocalDescription, RTCSessionDescription EtY, ¢7]4&, null 3&

pendingLocalDescription €42 [[PendingLocalDescription]}& ¥FEA(MUST) Hlglsfok

Sict,

A4 el U= A At AlRKoffer) = HH¥(answer)o] A44E o]F ICE ofo]HEZ}
St X9 THE YeRditt. RTCPeerConnection®] SFgH Afefo|H, ZF2 nullo|th.

remoteDescription, RTCSessionDescription EtY), 97144, null 5]&

remoteDescription 4732 nullo] oYW [[PendingRemoteDescription]& RHEA]

(MUST)EEgbsloF ofar I18X] O™ [[CurrentRemoteDescription]]& HF=A(MUST)
Higlsfjof it

12 [[CurrentRemoteDescription]].sdp®} [[PendingRemoteDescription]]. sdp+ g
setRemoteDescription &&°] AE% SDP 33 EAFE-gH4og FUst a7l gltke].

SDPE T2 243} P4 WAL T 5 90w, ICE FHAt 2748 % U2).

currentRemoteDescription, RTCSessionDescription Er%), ¥7]4&, null 3&
currentRemoteDescription 4432 [[CurrentRemoteDescription]]& RFEA|(MUST)
Hrelsfof gt

A8 RTCPeerConnection®] 9§ AE|2 Z31=]9-S w A9Koffer) = B (answer)°]

)

/44 o]F addlceCandidate()E Bl AloE Ze 94 THeL ooz A npx|ut
A4 A2 YRt

pendingRemoteDescription, RTCSessionDescription Et%, ¢7]4&, null 3&

[o

pendingRemoteDescription $A4<2 [[PendingRemoteDescription]]& RHEA](MUST)
Hrgtsfiof it
I 94 dEE yehd, AQHoffer) = YW(answer)o]l B8E o]F addice

o
Candidate(}Z &3] Alg= 92 TH=Z 7=l RTCPeerConnection®] Q8291 AEY

oMol MA|ZtHICIR, 2|2, HojH&A =22 U g 9|3t W3C WebRTC EESHHAM 49

briFle 0L JLHI®M "G



73, 7+ nulle]th

signalingState, RTCSignalingState B+, ¢17]13&
signalingState 43> RTCPeerConnection Z4A|9] A% AFefE RIEA|(MUST) 2l€sfjof

.

iceGatheringState, RTCIceGatheringState E}Y), 217]14&
iceGatheringState 432 RTCPeerConnection QAAEA9] ICE 5 AMEE HI=A] (MUST)
& sfof gt

iceConnectionState, RTCIceConnectionState B}, 9J7]14&
iceConnectionState £4& RTCPeerConnection AAEAS] [CE 92 AEIE HIEA]

(MUST) =j€gjof gict,

connectionState, RTCPeerConnectionState Et%, ¢J7]14&
connectionState £4< RTCPeerConnection QUAEAS] A7 AME|E HIEA(MUST)

ZJetafop g,

canTricklelceCandidates, boolean EtY, ¢1714&, null 3&

canTrickleIceCandidates 432> 94 Toj7} trickled ICE ¥ [TRICKLE-ICEIE =t
5 QleA] RS Ve of Z12 [JSEP] (M 4.1.15.)°1 7329} o] ¥4 AHgo] trickle
ICEol thet A2 Uetli=A] offtof wa} 274,

setRemoteDescription &&5}7] Aof o] 2 nullo|tt.

onnegotiationneeded, EventHandler EFY}

o] oJHlE W59 oHE E}IL negotiationneededO|tt.

onicecandidate, EventHandler E}}

o] o[HIE =22 oHIE EFUL icecandidate©|t}.

onicecandidateerror, EventHandler B}

o] o E dWNEe]9] o|HE E}F-L icecandidateerrore|tt.
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onsignalingstatechange, EventHandler B¢

o] o[HlE &9 oMIE EFYL signalingstatechange©]|t}.

oniceconnectionstatechange, EventHandler E}YJ

o] o[HIE =22 oMIE EFIL iceconnectionstatechange®|tt.

onicegatheringstatechange, EventHandler E}%

o] o[HIE =29 oHIE EFRIL icegatheringstatechange®]tt}.

onconnectionstatechange, EventHandler E}¢}

o] oHlE W= 9 oHE EFQIL connectionstatechange©|tt.

| WAE=(Methods)
createOffer

o] createOffer A=+ RTCPeerConnection®] 5= 22 MediaStreamTracko] tist
ArgZ 23ksto] Aldof tisf A|¥xl= 93 7 RFC 3264 Ak E35H= SDPY] blob<
J/g3tct. 7|04 A Ysk= codec/RTP/RTCP 71, ICE ofo]HE ¥ DTLS 9149 +&
2R, ABE w0 digt 37} Ao} AlES7] #I3 options IAE AlEE 4+ Slth
Al2dlof] Algke 2an(@. E 529 Y E)7t Qs A4S createOffer= AIAHQ] @A
AEHE B9k AR Zl"dfoF sttt I2W setLocalDescription®] g ZAAE
o /g5t Aolth. M A2 AT HHEE promise?] o] o] £

>

A

SEotEal & Jj
W7HR] Q55 A0 7]A] LAl setLocalDescription© & HFEA|(MUST) AREE 4= lojof St

al

SDP A/ [JSEPIoll A8 ARk BA4st7] f1et Adgt ZeAAE wefof gt &, §-A
oo]HE+= o] A% JSEPY E&S 94 stopping E# ] £ stopped® HIE=A] (MUST)
FlstioF gttt

Aoto g A, e SDPofl= AAoA A ¥hskAY A 8H= codec/RTP/RTCP 713-4 A
AEZL 2 (ERY BE, AR 54 @4 ol et =3h). Aldo] 4
createOffer’} TEE= 4%, createOffer= @A AT} S8k== 2 HE AJAo}
7t B AlA} Zo] u}x]g} LAGH Qu-gH wel o]F Al WgE He ¥ AR
STt WA AR , Aljtelli= @A A9 A9 715 AulelESH ARt FA

Jol Q= 39
@ 2 = 271 710l mpc
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A3A3= SDP+= ICE oflo]AE Q] usernameFragment, password 2 ICE 3-4([ICE] A4 140]
BoE)e e, oo|HET £33 HE 24 $HE IR 5 itk
RTCPeerConnection®| et configuration®] certificates &< RTCPeerConnection®]
tish ofE=|AICl oA T/t QISAE AlSTITh °f2f3t JISAE 71 QISAt A JASA
AT Adok= o AREET o QISA A== SDP /gl ARSETh
SDPE Ashe ZeAAE 7| AL H|tjo] 7159 oH¢f Ak kmEsiH, dutslog
Ao A&HR1 A5 4 RS ATt wEtA oflEgA ol XE EHo| FTIRIT
IztoHAlof RIZTE AR HEReAE 7159 36 - ARt YRsh=
A= T 4 Qlth
HAETF SEEH, §A4 ooHEE thg GAE WHEA(MUST) Ad¥sfor gtch:

1. connection HAE7F &% RTCPeerConnection A= X]7ggItt.

2. connection.[[IsClosed]]7} truec|H, A2 AJJH InvalidStateErrore} A A=

promiseS HIESct
3. 21 A4 ZIF= connection®] 23 o]A ARl connection®E AZAJ AT

ZJelatet.

fijre

AZE connection 27 FAS &) TS dAE Ayl
1. BFeF connection®] AIZ1'4% AJE7} "stable"® "have-local-offer'® oPd 7% A=
A3/d€ InvalidStateErroret 374 ARE promises =€}
2. pg MEL promiseZ A|A3I}.
3. &40l connection % p7} F0171 AlMHoffer)S B/d5l7] Al HE QAE A&t

4. pE TEITH

A= connection ¥ a promise p AHoffer)E Bdsk= HE dA= o= 2tk
1. 9IF connection®] I5A MERZ FAJ=A] B9kAL, o2 BHEA| o2 A5, A2
74| 7]eHT
2. [JSEP] (B4 4.1.0)°1 A8 Hrliz, AR AlA"] s AARsto] Al Aol ast
AR AN 7heRE ElANE ERIRI
3. §oF of# o] &EE o] AAPF Aok, A= A/dE OperationError® pg AF-ok1L
o] AE FHIITh
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4. connection and p7} AT W& 245ty Qe vix|e GAE Adsk= HAIE

ol gt

1. WF connection.[[IsClosed]]7} true°|H, o] HAE U3

2. Tk AR A|AE] Ao thet =71 AAE Q3 B4 O F connection®] 7Y
7%, B3yl HE dAE AlZ510] connection X p7t FOJR|H A|RS THA] WFEDL,

o] YAE FLRITH

E
]

oE &0}, 292 RTCRtpTransceiver?t connection®| 7} E|%= W create Offer”}
SEEYA ARKS A o] ol HE TAE ¥ok= 82t BTl RTCRip Transceiver”}

K50, HEQ AAE Blane] 27t At Bad A9 BAT 4 ek

3. old AHAIA A= HRE vigoZ AZ9] dA AJeje} RTCRtpTransceiver”} [JSEP]

(A4 5.2)0 4¥E 2 SDP AR, sdpStringS AJAgtct.

1) [BUNDLE] (34d 7)°ll "drget viet 2o, HEidS Ashe -HRTCBundlePolicy
%) BUNDLE 152 /5171 918l HHEA] m= Al B} Sl ASARE Agisfiof
St 4] oelHMEE m= Ao R BT7F A1GH ERAIN AlEQ] A ¥A =AF
EHAHO sigohzs m= A BEEA] AEsfioR gt} o]F B9l 94 . ZRIE=
SDPE Tz A415HA] ghalte o] EfAIZE AleA} 817 22 m= AAIA] a5
4= Stk

2) vjgjo] Ay} AHE EWAHO] codec preferencess That -2 WE|o] -85
RTCRtpTransceiver. [[PreferredCodecs]12] Zteletal K= [[PreferredCodecs]]
7F Bloigls A% AAEA &)

(1) W direction®]| "sendrecv'?l 3%, RTCRtpSender.getCapabilities(kind).
codecs 2 RTCRtpReceiver.getCapabilities(kind).codecs®] wA}Eof L=
A 42 FES Attt

(2) T¥F direction©] "sendonly'Q] 7%, RTCRtpSender.getCapabilities(kind).

codecso] TFEA] ke TS Aolg
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(3) direction®] 'recvonly'l 79, RTCRtpReceiver.getCapabilities(kind).
codecsol| ZFFEA] ok FHZ ALttt
The filtering MUST NOT change the order of the codec preferences.
LEF2 FY 7|2 449 &A4E A= "= ¢ "ok
3) RTCRtpSender?] [[SendEncodings]] €& Z°]7} 12t} ZH, RTCRtpSender?]
[[SendEncodingslloll A8 2+ 1790l tish, s =0} AlAdof| a=rid send =Rk
Z7Fokal a=simulcast:send 21 encodings BEO]| Al5H AT 5L £A4Z

RIDE A&ttt RID ARk A=A =t

5
d

[SDP-SIMULCAST] A4 5.2% a=simulcast 21914 RIDS] &A71 AlRtE AT &A=
Aotsle S 243t} BetQA7E LE Q1IYS ASsHA| Q7|2 ZAA s, WA =

A QIEY S-S FAE A2z o Asfor et

:

4) offerE type WH7I EAE “offer’ 2 2718} HAL sdp HH7} sdpStringC. & 27131
Mz A% RTCSessionDescriptionlnit AFdo| HEZ it}
5) [[LastCreatedOffer]] W4 &5 sdpStringC.& %3t

6) offer2 pE si&sh

createAnswer

createAnswer HAEE= 97 49 w7l Mot S8kE= Al s X Hx= LR
[SDP] §E& A3t} createOfferet vp71A|2, SDP2] ¥18kH bloboll= ©] RTCPeer
Connection®] 2% 22 MediaStreamTrack, ©] Aol sl 4= codec/RTP/RTCP
+4 2 ICE ofo]HEZ}F 4% iE Skof| tigh drgo] Attt AT gHol tiet 7t
AE AlBsh] s w4 wA HMeE Als & 4 Utk

AA|lO] AR AEE REEA] HEgstof St AlA
A8 Holx ¥ promised] © o] 4 f71A] QFE YO71A ¥l setLocal
Description®] 2J3] AM&Z 4= Qlojof gt

SH(answer) 2%, A% SDP+= s 23} 3 witjo] FH(plane)e A4sk= WS
A5k= £ codec/RTP/RTCP g2 E3Fe Zlolt. SDP2] A2 [JSEPlOl A% S8<

o)

createOffer?} vz IA| 2, vigke] A
13

oy rlo
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|

O

Agot7] gt FHe T2AAS ok ditt
3% SDPol+= ICE ©ofo]HE Y] usernameFragment, password % ICE 4([ICE] A4
149 B Z3t=, ofo]dE} #4% HE 24 SHE 29 T & Qi
RTCPeerConnection®] ™gt 49] certificates &= RTCPeerConnection©] thgt
offEZ|A ol Hol| oJsf HH ASAE AT o] JUFAl=, 71 ASALE A ASA A=
NEE BAshks Hl ARSE o] ISA A& SDPO] 4ol AMG-EIH.
SH= [JSEP] (M1 4.1.8.1.)°] AE W=, typeS "pranswer'® HAA5t0] A= HAD
4 Atk
HAEZF SEEH FA oo]HE= HIEA(MUST) ths GAE gt

1. connection& W4AE7F $&% RTCPeerConnection A2 2|73t}

2. Tk connection. [[IsClosed]]7} trueclH, AHZ AJ4JH InvalidStateErroret 3 #5-S

promises RIERITE
3. connection®] 2HFo]A Al connection©Z H¥-E A4S ATHE ARSIt ATHE

ElEkisy

A178% connection HS Ao thE TAE AFTh
1. WF connection®] A& AEf7} "have-remote-offer'® "have-local-pranswer' &=
opd A% M= A/dE InvalidStateError2 A¥-E promiseg =€t}
2. pE MZL promise® F}.

4. pE FHITh

Z01% connection ¥ promise poll Wt SE= W=7 At ¥E dA= o33 Eok
1. 9IF connection®] I5A MERZ FAJEA] B9kAL, o2 BHEA] o2 A5, A2
H7HA] 7o,
2. JSEPI (1A 4.1.7.)°0 24 =, 3G AlAE s At S5 Aol 2ast
AR 7HE FAaLE ERISI

b |

3. o]H o] 2= o] HA} Aufold, A2 A OperationError®Z pE #5sll o]

[
2
x
10
nx
>
]
o
il
o
fo
o
o
fin}
=l
m
ofm
>
[El
HU
[N
)
og
njo
ﬂ
rot
=
w
(@)
S
-2
a
fl
HA
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nx
x
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o7 promise poll B 7] Y3t HF DAl o2 ETh

1. §FeF connection.[[IsClosed]]7} true|H, o] @GAE ST

2. IoF connection®] SEAR] AL Aeol] diet 271 HAE Hadt wos +4H
, B dAIE HEE ARsto] F2017 connectionT}t poll sl -SE& THA THEL,

=l
o]& E9°], RTCRtpTransceiver? direction®] "recvonly"¥@W createAnswer”}t
SEEQAN, S /o] Aol e dAE sk 5%, direction®] "sendrecv'Z
HAE o], vl Q1FY Faio tigt 71 HAPF Q3 F9rt B S ok

3. USEPIAA 5.3.)0 A% Hi2, o] d AR ¥ AHe}l connection®] TA AE]

9 g RTCRtpTransceivero] iall, SDP -3E<! sdpString= AJAISHc}.

1) m= section®] 9ZAH EWMAIHO] codec preferencess= The TE|Ho| FLH
RTCRtpTransceiver.[[PreferredCodecs]]9] grelgkal gict,

52 [[PreferredCodecs]l7} BlolSl= 7% A=A =)

(1) direction®] ‘sendrecv'®] 7%, RTCRtpSender.getCapabilities(kind).
codecs®?} RTCRtpReceiver.getCapabilities(kind).codecs®] WAFHof| L]
A P2 FE2 ARttt

(2) 9HF direction®] "sendonly'?l 7%, RTCRtpSender.getCapabilities(kind).
codecsol| ZsHE|A] ok FEZ A|Qjgict.

(3) THF direction®] "recvonly'Ql 4%, RTCRtpReceiver.getCapabilities(kind).
codecsol] ZEA] &> T2 A 25t}

The filtering MUST NOT change the order of the codec preferences.

ZEEg2 I9 7|7 A9 &4 dd WA= < "ok (MUST NOT)

2) ¥k RTCRtpSender?] [[SendEncodings LE\%O Zlo]7} 1Xct 39, RTCRtp
Sender®] [[SendEncodings]loll A% 2} Q17gof tisf, s =] o] AHof| a=rid
send 2RI 3715111, encodings BEO Zﬂ 55 A1 5Ust A2 RIDE Alssh=
a=simulcast:send 2H1S F718t RID AIghe AAE|A] Idrt,
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4. answerZ type W7} A1 "answer'2 2713}k E|31 o] sdp HWH7} sdpString.&2
2713k A2 AJ/4d% RTCSessionDescriptionlnit AFdo] E|L= 3itt,

5. [[LastCreatedAnswer]] W& €5 sdpString® AAsct.

6. answerZ pE o233}

setLocalDescription

setLocalDescription WAE+ A|l&% RTCLocalSessionDescriptionlnits 24 AHo &2
85l E RTCPeerConnection®]| A|A|SHY.

o] APIE= 27 mefo] Al WA ofEalAol4o] shute] witio] Bl T BekEl
U= FA o= HHsH e AUR|E 5HoE A2sty] I8, RTCPeer Connections>
% YU ST ) B W BRE 24 ARl Al EXsks AY 2H)

AREE BAlo A|EE & Qlojof it} o] RTCPeerConnections ERF5 =22 A4

5] AHsAY, dANA HAS AR AS A d¥oz EWT 4= k.
Arg A2 A8 ARglolt, AJ2Re 74, setLocalDescription®] Y5402 ARES AJAJsHAY

oo w} @S Adgteh [JSEP] (A 5.4.)004 Ag3t vieF Zo], SDP] Higt Adrgo]
g

k=g . SDP+= createOffer = createAnswerol|4] 2[EHE}S wie} th= A M=
= Ak
HAEZF SEEH, 74 AolHEE o TAIE HIEA|(MUST) Ad3siof gitt.
1. descriptione WAEZS] A ARZE A AQJIc}.

connectione HIAE7} 355 RTCPeerConnection ZA|= A7ttt
sdpE description.sdp® A%t
connection?] z+] Folo|| the tHAZ A3t Ans gEsitk

1) type°] QU= 7% description.type, Y& H-F

"

offer"® S}al connectiond] A%
AYE= "stable”, "have-local-offer" ®+ "have-remote-pranswer = ofil, 124

oo "answer'® S}

2) 9FF type©] "offer'e]al, sdp7} ¥l EAFHo] ofYil connection.[[LastCreated
Offer]]® 2] &ow, A= ABJH InvalidModificationErrorZ A5-% promises
g|elstal o] TAE FHIITE
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3) TIF type©] "answer’ H+= "pranswer ©]1, sdp7} ¥l £AF&0] oIl connection.
[[LastCreatedAnswer]]2} 2R o™ A2 AJH InvalidModificationError®
ARE promiseE FESHL o] GAE FHIT

4) THF sdp7t Wl EAMEolL, type©] "offer'old, thS off TAE Ayt
(1) sdpE connection.[[LastCreatedOffer]]2] gfo=z %3t
(2) WreF sdp7t ¥l —‘jrx}"ﬂolﬂ‘/h A8AH2] connection AIAE AEE B ol et

A A &= AL p= connection® AIHS AASH APyt A st
A WA AXE HAH 2 RTCSessionDescriptions 2745}
poll gt §h3 AxE gttt

5) WeF sdp7t ®l EAFgo]al, EFRIo] "answer' T+ "pranswer'9l 7%, T o

AE A3tk

(1) sdpE connection.[[LastCreatedAnswer]]9] FFo=2 A3t

(2) Tk sdp7} ¥l EAFEOIAY, -SEAF] connection AR AJEIE T o4} &ot

A YA ¢= 32, pE connection®Z TS A4S Aulz T, oo}

Lo

1

72 olg) TS E5) pof ¥rssl Axe gEsi
1) answerZ o] o|® ©Ao] gt R WA xpZ Ek,

2> {type, answer.sdpt2 HAJH 2Z RTCSessionDescription 474 2=

EhEkn=g
6) {type, sdp)o& HA|H ZZ RTCSessionDescription 474 AyE EI.

5
d

USEP] (814 5,900 QI3F ulet o, o] WA=S E5hel ICE ofolaEe] et ICE
$H 53 ZRALL E8A 9 5 gk

setRemoteDescription

setRemoteDescription HAE+= A5 RTCSessionDescriptionlnitg €24 23 E=
Sho g 831 E RTCPeerConnection®] A|AgIE} o] API= 27 ult]o] Ae|S M3l
HAE7F 25, FA cPlREE v GAE A3itk

1. descriptione HAE9] A HA QIX}E A|A3ict,
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2. connectiong HWAE7} &% RTCPeerConnection Z4A|2 AZJ3ict,
3. connection®] ¢} A9l T THAE A4S A it
1) WFFdescription.type©] "offer'e]al [JSEP] (A4 5.5. ¥ 5.6)0] A¥H gz
connection®] @AY 415 Aol thof -aokA] g2 A%, tha ol A ARk
(1) pE =4 RTCSessionDescription= {type: "rollback’}°.& FAIS A3} Fot.
(2) Y2 RTCSessionDescription descriptione A45H= 0|3 TARZ pof -3d3t
23 2dstal, o] HAE SHTh
2) ¥4 RTCSessionDescription description 4% 23S ZH3I}

addIceCandidate
addIceCandidate WA =% ICE ofo]HES| 9174 THE AF3lct o] §AEE candidate
o] Hish ¥l 2GS oEE i 94 31 £ UEhlet] AR ke it o] HlAatoA
ARESH= QARe] §Ust WM candidate, sdpMid, sdpMLinelndex ¥ username
Fragmento|th. WA= FAEM HAEZE 2EEH, §4] Ao|AEE tg BAIE HEA]
(MUST) A&sfoF et

1. candidateE #AEQ] QIXE FT.

2. connectione WAE7} $&% RTCPeerConnection ZA|2 =tt.

Of

3. TteF candidate.candidate”} ¥l #AFE0] ob 1l candidate.sdpMid®} candidate.
sdpMLinelndex7} 25 nulle]®, A2 AAH TypeErrore}t 37 454 promises
ey

4. connection?] ¢} AlQl9| tha HAE A4 AHE ESITh
1) %FeF remoteDescription®] nulle|H A2 AAH InvalidStateErroret T A5H

promises &g
2) WeF candidate.sdpMid”} nulle] ofUH, o} GAE Aldgsict:
(1) ¥eF candidate.sdpMid”} remoteDescription®] tjtjo] AW & F7H 24
dom AZ AAE OperationError?t T4 455 promises ZHETITE

_\T_L

r
roh

(1) WF candidate.sdpMLinelndex”} remoteDescription?] T|tjo] A +Hot
2o, M= A% OperationErroret 34 AFRH promises 2T}
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4) WF candidate.sdpMid F+= candidate.sdpMLinelndex% P47} remote
Description®l/] #& E™HAIMZ} stoppedd mIHo] d9e YHEdie 44,
undefined® 3}Z% promises &Y.

5) BI9F candidate.usernameFragment”} nullo] ofyil, -85 A4 d59] s ulcio]
Aol V= AREATY 2243 US| ¥, Mz A4dE OperationErroret 97
ARH promises ZEII}.

6) pE MZ& promiseZ Er}.

7) BAll, FEAZF AAH BE]X 0 2 FA](administratively prohibited)®|A] Y=t
H, [JSEP] (MM 4.1.17.)0 A= HE ICE $E candidateE F7I3H}
candidate.usernameFragmentE ARESlA ICE AL AH3ITh username
Fragment”} nullo]®, A1 ICE A4l et candidated *Z3ich.

Tk candidate.candidate”} ¥l #AFEClH, candidateE s vltjo] A W ICE
SH S 9t TR & HAZ A3} candidate.sdpMid ¥ candidate.
sdpMLinelndex7} 25 nullo|9, o]= EE H|to] Ao Z-8Hr}
(1) §IeF candidate® 332 0= SVt &= gli= B9 741 oflolEx= WHEA(MUST)
o 9AE A%k AU ol Eolof 3t
1> ¥ connection.[[IsClosedl]7} true°l®, ©] HASS ST
2) A& A OperationFrror® p2 A%(Reject)sta o] GASS Zalt)
(2) WF candidate”} BA 0 & AEEAY, SHA} HEH o0& FAH BF 1A
oflo]E+= HIEA(MUST) tha GAE Adsk= 2 Foll dojof gtk
1> TF connection.[[IsClosedl]°] true°l¥, o] GAE STzt

fl

|

il

2> THF connection. [[PendingRemoteDescription]]®] nulle] of4il,
candidateZ} A2 € ICE AHE UetH+= 4%, connection.
[[PendingRemoteDescription]].sdp®l candidate® 73t}

3> ®IF connection.[[CurrentRemoteDescription]]°| nulle] of4ir,
candidate”} Ag] ® ICE AthE UYehl= 45
connection. [[CurrentRemoteDescription]].sdp®] candidateE
7Rt
4y undefined® & pE
8) p= YHTh

ol

22t
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E
]

UAZ} o] 4] tiet A4 ATg ol8oH] Q712 24T A9 FHe HHoE F4
(administratively prohibited)®t}.

7R HE BoE 9fsl], /NEALo|A 4/ E A o Fof tigh JA7} Qitk F4vof4] S0
e Ay Fgo] FARIH

UA+ HF=A|(MUST) [Fetch] AFdk £5F 32 E(block bad port) B]AES] F40] st A2
SAoF 5tH, & Ao gt AES FAHES AEsoHMAY) gt

WF RTCConfiguration®] iceTransportPolicy HH7} relay?l 3%, mDNS $& 2 DNS
FHEL Zo] QF golo] FQ3t TH = BIEA|(MUST) |45 oo gttt

WebIDL A& 213}, addlceCandidate(null)= 7]& AFHo] Q= &2 FAE, 9]
AEjEoA= 2E mit]o] A 9 [CE &H Ao digt THO| 255 YeRic) ojAL
JAAE ol DAE Aol

restartlce

restartlce H|AE+= RTCPeerConnection®l|A| ICEE BHA] AlZFsfjof gitk= A L&
createOffero] digt 4 222 [ICEI9] A4 9.1.1.10] A3t t2 ICES HHA] A%
e e

o] At TEEH, §A4 oolHEE Uy HAESS AFSOHMUST) gtk

1. connectiong HAE7} $&% RTCPeerConnection®. & A43sIc}

=

e

PN

U

[0)

Of

2. connection.[[LocallceCredentialsToReplace]l< H|-$-1,
connection. [[CurrentLocalDescription]]o = EE ICE Q1% HE([ICE] AlA
15.4°1 AW ice-ufrag ¥ ice-pwd)?} connection.[[LocallceCredentialsTo
Replacellol| &= =& ICE 15 AEZE A2}

3. connection®] W3 @4o] ot EIE AHo|EQITH

getConfiguration
o] RTCPeerConnection Z8A|9] &4 42 YERH = RTCConfiguration ZAIE €3t}

o] WAt} a&EH, A oo]HEE [[Configuration]] WA <ol #14= RTC Configu-
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ration ZA|E ZEdjlof gt

i

setConfiguration
setConfiguration WA E+= o] RTCPeerConnection 2449 A4S AH°|E gt} of7]ofl=
ICE ofo|HES] +4 ®i7do] Zekert. [JSEPIAIA 3.5.1.)°04 AE3kxel, ICE o] M=%
T GA7E 293 gralog WAEH [CEE thA| AlZtsfjoF it
setConfiguration HIAE7F SEEH, 4 oo|HE: o3 GAE FIEA|(MUST) Adisfjof
3it},

1. connectiong HALE7} &% RTCPeerConnection® A3t}

2. TF connection. [[IsClosed]] is true®]®, InvalidStateFrrorE ¥H3(throw)A| 71t}

3. configurationolA] A3t 44 HA3IT

close

close MAEZF SEEH, 54 oo]HE= FIEA(MUST) thg 9ASS Addiof gitt.
1. connection& HIAE7F $&% RTCPeerConnection ZA|Z2 A 43Ict,
2. connection} false @02 AZAE E+=T}

connection ¥ disappear F-2&(boolean)°] A|FH 2 7| d1gE& oh2 L
1. 9FF connection. [[IsClosed]]®] true°ld, o] FAES T3t
2. connection.[[IsClosed]}& true= 73t
3. connection?] A|1E% JHE “closed’= A3t} o]A2 oH o[HIEL WAYA[Z|A]

=t

4. transceiversE CollectTransceivers &1 8|&S Algist Autz zA3sic)

2) transceiver®} disappear® RTCRtpTransceivergE &4t}

5. ZF connection®] RTCDataChannel9] [[ReadyState]] €5 "closed & 73t
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E
=

The RTCDataChannels will be closed abruptly and the closing procedure will not

be invoked.
RTCDataChannel7} ZA7] 3|1 £8 HAp} 3&5 R g}

6. TFeF connection.[[SctpTransport]]e] nulle] oFY®H, SCTP ABORT HAE 753510

& SCTP AL alAIstAL [[SctpTransportState]]E "closed'® A3t

7. Z+ connection®] RTCDtlsTransports¥] [[DtlsTransportState]] €% "closed'&

SRl =

8. connection®] ICE oflo]HEE ulysty, B4 ICE A&E 74| 2851 2E 7
244 (9. TURN HZHE siAIgtch

9. Z+ connection®] RTClceTransports®] [[[ceTransportState]] €52 "closed'&
A7t

N

S

10. connection®] ICE 92 AEE "closed'® A4S}, o]A-L ofF oHIEL WARYA]7]A]

OFL-
1o

rlo

11. Set connection's connection state to "closed’. This does not fire any event.
connection®] A2 AEIE "closed'Z A3t} oHIET} WAYSIA] k=t

® 2HA| QUETO|A =Y

OHEEE SR BHE oJgmo| oA AHoJE 4 §17] W&o RTCPeerConnection
UEjHjo]A9] 72 Holo] o3t HAES] IDL A7t EAk=]o] qlot.

o] A9 vt AUSR= 2 AlE Akgolt). T, o] HlamEo] AUsis 39 oflo]
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E
=

RTCPeerConnection®l| % addStream™|AE+= o233t Zo] Z2(polyfill)st7] Hrt.
RTCPeerConnection. prototype.addStream = function(stream) {
stream.getTracks().forEach((track) =) this.addTrack(track, stream));

I

@ Wit FF
| WA=

createOffer

createOffer FIAE7} TEEH, AMAL oo E+= thy BAIE HIEAI(MUST) A3shoF gtk
1. successCallbacke] #AE9] A A A7} HES Jitt.
2. failureCallbackS WAE9] £ WA QA7) 7le)7le W (callback) o2 A A3}
3. optionsZ HIAEL] Al WA A7} 7171 E(callback)2& AT
4. RTCPeerConnection's createOffer() WIAE0]A optionsg TY AR}E ARE-5}o]

AR HASE A3t pE A promiseZ FC}.

5. p7t offer O =2 o|JP=H, offerE UAZ ARESIY] successCallbacks SE3H.
6. 12 OlFE p7F AREW, r& ARE AREIA failureCallbacks T&3tt.

7. undefined2 4% promises ¥Rt

setLocalDescription

setLocalDescription H|AE7}F S&FH, AREAF oo HEE WIEA(MUST) o ©AIE

Aggsfjof gtk
1. descriptionE HALE9] A WA QA= A3t
2. successCallbacko] HAE2] T WA Q1x}7} 7H]7]
3. failureCallbackE #I4T9] Al §1 A A7} 71217
4. L3t QIALZ descriptions ARE-5F] RTCPeerConnection® setLocalDescription

maso] A" SAE APl pE 2T promise® =

[

ZE(callback) 2.2 A3t}
Z(callback) 2.2 A3t}

fr

5. p7} =54, undefinedE AAZ ARSI successCallbacks &3t
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. IE
dl

6. 12 ol9=E p7t AFHH, r& QAAE ARES|A failureCallbacks S&3i}.
7. undefined2 4% promises =ERITE.

createAnswer
HAA] createAnswer UﬂJE% AHZ HAA| createAnswer T-&0] A Q5FA] A%7] o]
RTCAnswerOptions T{7i /\]'—Q-O}X] 2=t

createAnswer HAE7F SEEH, AREAL oo]HE= REEA|(MUST) T ©AIE A3t
1. successCallbacke] HlAE9] A WA Ax} HEE st}
2. failureCallbackg H|4AE9] & WA olx}e] Suio g XA}

3. RTCPeerConnection?] createAnswer() MA=0] XHH GAE Q| glo] Ad¥stal,
p= 2 promiseE =t}
4. answerfgtQ = pE o|YctH, FHEZ UAE ARESH] successCallbacks ZE3ITE.

5. r& o9 pZl AREHY, r& UAZ failureCallbacks T3t}
6. undefined® 2% promises HIESI}

setRemoteDescription
setRemoteDescription HIAE7} SE%H, AREA} oo]HEE HEEA|(MUST) ts 9AE
gtk
1. description®] A WA AR} HEE
2. successCallbacks H|AES] &= WA QIxte] FWoz 2|43t
3. failureCallbackS WIAE0] A WA QAo Zuio g A3},
4

. RTCPeerConnection®] setRemoteDescription HAE0] XH DAE descriptions
9935} QAR ARBDlo] Ay, pE AT promiseR Er.

5. p7t $5H¥, undefinedZ UAE ARESH] successCallbacks T&3t
6. r& TAR pZt AREY, rZ AAR failureCallbacks &3t
7. undefined2 31ZA% promiseS HIFIc}

Of

Ry
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addIceCandidate
addlceCandidate H]AE7F EEH, ARA} ool HE= HIEA(MUST) the GAE H3ch
1. candidateE HAE2] A HA| IAZ Erh
2. successCallbacks HIAES] &= WA QIxte] FHWo= | A3l
3. failureCallbacks MAE9] Al WA QIAte] SHlog 2|7gtt,
4. RTCPeerConnection®] addlceCandidate() WA= AHH TDAE candidateS
St QIR ARgslo] Adstal, pE A} promiseZ Ftk.
5. p7F =59, undefinedS QIAE ARE5IY] successCallbacks &3t
6. r& AR pZt AREY, r& UAZ failureCallbacks TE3IT}
7. undefined2 4% promises ¥Rt

Z9 A 9|(Callback Definitions)
o] Zu(callbacks) S #IAHA] APIOIARE ARREICY,

RTCPeerConnectionFrrorCallback

WebIDL

callback RTCPeerConnectionErrorCallback = undefined (DOMException error);

RTCPeerConnectionErrorCallback % QA=

error, DOMException EFY

Folo] AR =R o] gigt ARE &= ofg] ZiAold)
RTCSessionDescriptionCallback

WebIDL

callback RTCSessionDescriptionCallback = undefined (RTCSessionDescriptionInit

description);
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RTCSessionDescriptionCallback 9 QIS

description, RTCSessionDescriptionInit E}¢}
SDPE B ZAolct

® FAAX 4 2F
o] AlAof|4i= RTCPeerConnection®] 57} "|t]o] 2of AQKoffer) A4 ®Hol JF

= AR 5 o= dIAA FE AlEO] tisf ARttt /B8RS 4l RTCRtpTransceiver
APIE ARESh= Z& Al
o] @V\qoﬂ AHHE FAA 4L ARESIA createOffers $&3F 749, Uut createOffer T
oAl HAE Agsith
1. optionsE HIAES] A HA QALE Frt
2. connectiong @A RTCPeerConnection ZA|2 Ftt.
3. 57} kind?l options®] 7} offerToReceive(Kind) HH] tfa] the TAS Atk
1) Wik APH #H 9] gho] false?l 3%,
(1) $5417](transceiver) 57 kind?] ZF =A% “sendrecy” $<417|(transceiver)
o tall transceiver.[[Direction]]l& “sendonly’2 A743tc},
(2) $<A7](transceiver) 5% kind2] ZF =A% “recvonly” $5417](transceiver)
of thafl transceiver.[[Direction]l= "inactive'® AA3lct.
TR 3ol UoH A&tk
2) BFF connection®] $<5417](transceiver) £ kind®] ST A &2 "sendrecy’
EE= "recvonly" $5417(transceiver)7t U= H-F, T =40] oW A3t
| 242 A4l Zast Ed0E WEA] GHolE siA= St E=(MUST NOT)
RAE A shd, S54 ](transceiver)ﬂ connection.addTransceiver(kind)2} &5
ot ©29] ZAxjojof it
4) o] ZRof|A o7} TAYHA] transceiver’F AHEA] 2 A9, o] TAE Sl

[©)

3)

5) transceiver.[[Direction]]& "recvonly'® A73ic}.

4. Run the steps specified by createOffer to create the offer.
8% (offer)S 2/JotW createOfferol A A3t TAIE Adsict.

oMo MAIZHH|C|Q, 202, HO[E{S4 T2 2 WS /st W3C WebRTC EES|LAM 67

briFle 0L JLHI®M "G



WebIDL

partial dictionary RTCOfferOptions {
boolean offerToReceiveAudio;

boolean offerToReceiveVideo;

offerToReceiveAudio, boolean E}¢

o] A2 2H Qo] vFdel itk 57t AlofE AgRitt AlE 501, 242 4E ofFel eAIRle]

96|08 ST 5 QA BRlshs o g 5 gleh

offerToReceiveVideo, boolean E}Y

o] 72 B2 Pl tiet 77t AlolE AsT. dlES0], HlHL E o5 ARl

o
M98 A1 4 QR Slske ] 48T 4 Stk

7H[X] S3M

RTCPeerConnection Z{Al+= o[HIEZ} ZiA|ofA] oHIE HEeE EZ|AH T 4= = 3 7H]A|
ZAHER] gofoMUST) et A9 [[IsClosed]] Y €30] true°]H, o|#|st oHIE
WEH7F EGAEA] FouZ AMAE 7H|A| S Mdsk= Ao] Qhdsitt,
RTCPeerConnection®] 9Z2% 2E RTCDataChannel @ MediaStreamTrack Z4Aofl=
RTCPeerConnection Z4Ao] tfgt 53t =& 7FX|1L ot

(b) 27 Xz

@

o
Ut 94|

promises ZEsR= E HATE promise?] #F QF A2] 20| w2t #2|Ect promiseS
W] = HAEs @FE U] Y6 g d4(throw) 5= U
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(6) Ml A PE(Session Description Model)

® RTCSdpType
RTCSdpType @AF2 RTCSessionDescriptionlnit, RTCLocalSessionDescriptionlnit,
= RTCSessionDescription UAEAL] EFQIS Argdict,

WebIDL

enum RTCSdpType {

"offer”,
"pranswer’,
"answer",
"rollback”
%
My 4%
offer "offer"?] RTCSdpType2 AH(description)0] BIEAI(MUST) [SDP] HPKoffer)22
FlZalof &2 LIEHACE
pranswer "pranswer'2| RTCSdpType2 BIEAI(MUST) [SDP] EH(H, #& HHO| Of)C2
FZal0F SFS LIERHTE. SDP pranswer2 ARREE= MHS SDP H|Q r(Offer)oﬂ Chet S5
2 0O|H0| T&= SDP pranswer0i CHEH HHI0|ER MEE 4 QICt
answer “answer” 2| RTCSdpType2 BIEA|(MUST) Mg [SDP] 2 %f- EHHO= FZoH0F 5HH,
HQt-EtHo| Wat0| &tz&E Fi02 ZIEE|0{0F S(MUST)S LIEfHCH SDP 2Ho=2
ALl A2 SDP MRt tist SHOE MET|HLE 00| H&E SDP pranswerdi|
Chot YH0IEZ MEE 4+ UL
rollback “rollback” 2] RTCSdpType2 BIEAIMUST) AHO| $4X SDP S& FAZ ZIFE|0 510,
SDP [SPD] HMI2fg O™ OFY MEZ 0|Soh= A= X2|=[0{0f STt OFA H3XQl
QIH-HH FHMO| Gi= 49 01 OFY ME{C| 24 E= 224 SDP AH0| nuld =~ /USE
ZIISICE "answer" £ "pranswer's= Z4Hst 4 QiCt
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@ RTCSessionDescription =24

RTCSessionDescription &2+ RTCPeerConnectiono|A] 24 % 47 AA A9
L&l b ARE

WebIDL

[Exposed=Window]

interface RTCSessionDescription {
constructor(RTCSessionDescriptionlnit descriptionlnitDict);
readonly attribute RTCSdpType type;

readonly attribute DOMString sdp:

[Default] object to] SONQ);
7

| XA A Constructors)
constructor()

RTCSessionDescription() A/d%= AP IXHargument), A& A&, o] W& Af
RTCSessionDescription ZBAIE Z7|8}ok=1] ARHL}. o] A= o oA AREEIR]| ‘{"%2‘34,
HAA TS AT SARI

| &4
type, RTCSdpType ErY), 7144
RTCSessionDescription®] B}

Sdp, DOMStrlng 0] 017] :l 3 7"_]_1%10 ne
SDP [SDP]9] &4tE ®&

| HAE
toJSONQ
259, [WEBIDLI2] 71& toJSON THAIS A3,

70 oMo AAIZHH|CIR, 2C|2, HIO|EHEA ZZ2O2fAUS 2/$H W3C WebRTC E=ol4 A



WebIDL

dictionary RTCSessionDescriptionlnit {
required RTCSdpType type;
DOMString sdp = "

e

| RTCSessionDescriptionlnit AFd 4
type, RTCSdpType B4, ¥+
o] A9(description)2] EFY.

sdp, DOMString EFJ
SDP [SDPI] B4 3@: B19F typeo] “rollback’ol, o] Wi A8E)) 92,

WebIDL

dictionary RTCLocalSessionDescriptionlnit {
RTCSdpType type;

DOMString sdp = "

5

| RTCLocalSessionDescriptionlnit AP ##
type, RTCSdpType E}
o] Aw(description)?] EFY. EA5IA]

%= 749, setLocalDescriptions>
RTCPeerConnection?] A48 AEE 7|Hlo 2 EFQIS S

1_
.

sdp, DOMString E}J
SDP [SDP]9] #A+8 ®#EF; Tk type ©] "rollback’o]d, o] HH& ARRE|R] kL.
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(7) MY e 2

RTCPeerConnection®] AEHIE B2 HEE2 Hol= s A7| ol Al2EH LS 55
U7 FE3} SAlfof 3t} Y2 negotiationneeded O[HIES $=4l5to] AA| A|1de Sfjof

(o]
| = Ry
st=Alo] tigk RS FAE & ot o] o[HlE= [[NegotiationNeeded]] 1+ €202

FAEE AZ29 A4 B8 ZTI(negotiation-needed flag) AFEjol w2t WA=t

RTCDataChannel 717} ith
T3 Yo Yy WAL FAato] "Q3dt AoZ HAE A2 UoAxz AT 4= 9}

o] dagt EHIE ddlelEsh| fet et Hake offoll HAIE] A

@ YAM-ZQ HAKClearing Negotiation-Needed)
o] AlH& HlHzo|h
F-28 EFd(negotiation-needed flag)= "answer” EF}2] RTCSessionDescription®]
2853, Aled Aol A RTCPeerConnection®| &A5k= RTCRtpTransceiver 2
RTCDataChannel®] e} Ax|ohd A YAt} £5|, BE non-stopped EHA|H L] 24
Argo] £/g0] AX[ol= T AHo| 9o, Hlolg Afdo] BAH A 22 Ay HolH
Aldo] Qe Yttt

F4-28 EFL(negotiation-needed flagls FH[CIESL] fIgt &t A= ol

® & =9 Z2i7 YH0|E (Updating the Negotiation-Needed flag)
ofFff ZEAALE o] A9 tE FEoA JHREE oA ARt Ao FFE VA=
T W YR 780 AakE AR e it ol=eh WAgo] BHESHH A ofle|HEE @4-28
Ed I(negotiation-needed flag)lg FIEA|(MUST) HH|o]E sfof i}
AES A%t AF-Za Y AUolEE ShY v 9AE ATt
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E
d

1. 9FF connection. [[Operations]]2] Z°]7} 0] oF®, connection. [[UpdateNegotiation
NeededFlagOnEmptyChain]l& true® 245}, o] @AE st

2. O SAE At 3l HAIE ol Ytk
1) ®FeF connection.[[IsClosed]]7} trueo|H, o] @GAE ST

2) Wk connection. [[Operations]]7} 0°] ofUH,
connection. [[UpdateNegotiationNeededFlagOnEmptyChainll& true® 475}
i, o] HAE FHRI.

3) ?_}91: CODDGCUOI‘I—Q] /\].1%3]0 /‘c}ﬂb} "Stable"o] O]—\d 73_?_’ o] 11—4_-7:“% %_L—c:)—;]:]_'

-2 9 EdI(negotiation-needed flagl= RTCSessionDescription A% T2
ARz AE)7} "stable’ 02 HSIEH AHo]EXT},

4) Wk FAF 19 31 A7} falseC]™, connection. [[NegotiationNeeded]]2] false

Aoz A28 EFd(negotiation-needed flag) AHAIE 51, o] GAE T3t
5) 9HF connection.[[NegotiationNeeded]]7} ©|u] trueo|H, o] BAIE FH3Ict
6) connection.[[NegotiationNeeded]]& true® 43I}

7) connection®|4] negotiationneeded = 0]59] oHIEE A|ZSic

E
]

ationneeded”} 27| A== AL HR|gH)
ESE 29 AClo] H]o] QS W] negotiationneeded Ado] st A whHo g HF

(racing)E TSttt

1. o] Q] Az Filof At 2 el Lt FAo] TRt A% trues HERIH:
2. WF connection.[[LocallceCredentialsToReplacell7} H|o] YA O™ trues

ZEgict.
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3. description& connection.[[CurrentLocalDescription]]©-& A|3tct,
4. WF connection®] RTCDataChannel& 43435}, description®] m= A4o] o}Z]
tlofejo] thsl| FLEA B2 B trueE U
5. connection®] ERAH HEO] Q)= Zt transceiverol] Wl T AARE 33ttt
1) TF transceiver.[[Stopping]]®] true°]il transceiver.[[Stopped]]7} false®]H,
trueE ZHgTh
2) THF transceiver”t AR P9kl description?] m= A3} o2 JALA] P
A5, trues ERT
3) WeF transceiver’} stopped®|A| LIl description®] m= A3} AZE o] Qlo,
the AARE st
(1) 9k transceiver.[[Direction]]°] "sendrecv' E+ "sendonly'©]1l, description
9] T m= Ao & a=msid 2R, Ei= a=msid Q19| MSID 47} Z3E|A|
A2 HQ m= AJAof|A, T= MSID 3t AA|7} transceiver.sender. [Associated
MediaStreamlds]]ol = A =9, trueE I
(2) TIeF description®©] "offer” f-8°]al, connection.[[CurrentLocalDescription]]
E= connection.[[CurrentRemoteDescription]] ZFoA AE m= AA9]
®¥o] transceiver.[[Direction]]2t Y2512 RO H, trues €. o] TAC]
A, W3k [[CurrentRemoteDescription]]oflA] 2k ¥kt v|w et wf, Ao
ks RHE sto] o] #dS ®AsHoF gtk
(3) HFF description®] "answer" EFJ0]il, descriptiono|A] A#E m= A9
ek WAlsk= transceiver. [[Direction]] ¥ YA|5HA] &= Z4-H(JSEPI(AA
5.3.10] A%), trueg =¥
(@) 9IF transceiver”} stopped E1 m= AA7} AZE 0] AT AZBH m= AAo]
connection. [[CurrentLocalDescription]] E+= connection.[[CurrentRemote
Description]]o|A] o} AREA] ¢k 3L, trues SEIITH
0. THeF o]9] = HAPE £ true”t BREA] 2oHH, FA4 & AL oAk
A 2uTk: falseE PESIT

Of
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(8) Ciaty 1E HES flet ABHO|A

@ RTClceCandidate QIE{HO|A
o] QIEHo]A= [ICE] AA 20 A9 ICE $HE A3t} candidate, sdpMid, sdpM
Linelndex ¥ usernameFragment& At YR 44L& 2 14H 49 candidatelnit

Dicto]A candidate ®IHE - EA0A T

WebIDL

[Exposed=Window]
interface RTCIceCandidate {

constructor(optional RTCIceCandidatelnit candidatelnitDict = {});
readonly attribute DOMString candidate:;

readonly attribute DOMString? sdpMid;

readonly attribute unsigned short? sdpMLinelndex;
readonly attribute DOMString? foundation;

readonly attribute RTCIceComponent? component;
readonly attribute unsigned long? priority:

readonly attribute DOMString? address:

readonly attribute RTCIceProtocol? protocol;

readonly attribute unsigned short? port:

readonly attribute RTCIceCandidateType? type;
readonly attribute RTCIceTcpCandidateType? tcpType:
readonly attribute DOMString? relatedAddress:
readonly attribute unsigned short? relatedPort;
readonly attribute DOMString? usernameFragment;
RTClIceCandidatelnit toJSON();

¥
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| RY23AY
constructor()
RTClIceCandidate() A3/dAH= A ARI candidatelnitDict& AREdR=H], ©] Qb= M2
RTClceCandidate A5 %7]8}ol= © E¥=7F AREE T
20| HH, tZ dAE Ak
1. candidatelnitDict®] sdpMid®} sdpMLinelndex HH7} 25 nulle|H, TypeErrors
A (throw) A1t

2. candidatelnitDict® RTClceCandidateE W= A3S 2 Egich

Ol

candidatelnitDict AFdC 2 RTClceCandidateS AJAJsHH, the @AS Asich:
1. iceCandidate & M= A= RTClceCandidate A= Ftt}.
2. null2 27|31, iceCandidate®] £/3°f tht Wi &(internal slots)= TH=TH

foundation, component, priority, address, protocol, port, type, tcpType, related
Address ¥ relatedPort.

3. candidatelnitDict oA o5& T4 271814 iceCandidate®] T3 &/30] et W+
<3(internal slots)& YF=t} candidate, sdpMid, sdpMLinelndex, username

Fragment
4. candidate® candidatelnitDict 9] candidate AP HH=Z 27g3Ic}. candidate”}

Hl EAEo] obd e, o dAE Atk

1) candidate-attribute &8 ARESIA] candidateE E4(parse)ditt.

2) 9HF candidate-attribute #X(parse)ol| Afst H-¢, o] AAE FHIIT

3) Tk B (parse) A7 7} iceCandidate®] g &/dol sl &5k &2 3h=
Uetlle 4%, o] dAE SHRith

4) iceCandidate?] sllg W &(internal slots) X (parse)d 2¥}e] "t 7o g
At

5. iceCandidateE €3I}
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E
=

oftt

RTClceCandidate®] AAAF= candidatelnitDict2] AFA #Hof tigt 712 mH4] 9 95
A|=Z9t 8g3ttt. RTClceCandidate Z4A1E addlceCandidate(o] AE o s Al
A3} 3 candidate, sdpMid, sdpMLinelndex, usernameFragment?] 2H}E 4]
izt ZAlRE 24 BAPE S

o] WAl SIS RS fIs FHE &4 3] @F= FAIEE ©] A% candidate
g2 candidatelnitDicto]]l A|l5E YAl candidate +AIES E-FoFATF foundation,

priority 5% 2= I $42 null2 AHETH

-

)

n4

nd

offe] HiFE £/4d2 [ICE] A4 15.19] =] A.

candidate, DOMString €], 2}7]4&
o] £42 [ICE] AA 15.19] 9] & v} Zo] candidate-attribute(F-E-44)& AL3ict.
o] RTClceCandidate”} 2|5 S5 ITA| = 1jo] ¥k 94 THE Yelfi= 49 candidate=

Hl AR,

)
ofo

sdpMid, DOMString B¢}, 217134, null
T nullo] opd 7%, o] SHe} FH nitjo] FIUES tfis| [RFC5888]] “g2H |t o]

] >
m
o
>
i
Hu)
H
o
[0}
=4
=5
@]
=1
=
5
o
e
N
N

J
ot
i}
Nu)

sdpMLinelndex, unsigned short E}%], 9J7]14&, null 3&

nulle] ohd 49, FE7b Ansl SDP wltlo] o] QIHAORE AhE ek,

foundation, DOMString Et%), 97144, null 3]&
ICE7} o8] RTClceTransportsOl] U= THE A4S A¥AZ 5= Q&= 315 AEA}o|o},

component, RTCIceComponent E}%], 2J7]4E, null 3&
S HO gdH YEYT ALA0t'rtp" T "rtep’). ©]= component-idof] Ao Fx}E
¥dog fIgdyd TH £49 component-id B0 fFHC}
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)

priority, unsigned long B¢}, ¥7]4&, null 3}&

T S SHegolt

address, DOMString E}%), 97144, null 3&

[Pvd 4, IPv6 4 2 FQDN(fully qualified domain names)< o]-86k= & S40]t},
O]+ candidate-attribute®] connection-addressZE=9] sfg3ltt.

UA THE o E 0] [[SelectedCandidatePair]].remoteE &l &2 4= Ut} 7|EH0=
A oP|lHEE k& 974 THO| Yis] address £ nullE @A Folof Tk
RTCPeerConnection IAE A7} addiceCandidateE A&010] € ofZg]Alo] oA F4E
ShEoH, 4] ololHEE AR SksE 4R 94 $HE Yehl= RTCPeerConnection

=
=

OIAEIAO] BE RTClceCandidate®] F4 &4 7S &3 4 Q.

5
d

ICEE 53l +%81%]3 RTClceCandidate JIAEIAL] ofjZe|A|o] 0] 7IA]H 07 ThEo]Z]
SHAOA =EFs F4E ARBAE WebRTCE A|YoHA| Y= Hel$A oA o dHTh
o B2 Aot ARgA] tigt FE (). 917, 22 YEHT EERA)E 5T 5 Ut
o|g|gt A= A & Aol A EH Y, B4 BARA AR EET, £
ARGAL B2Qle] e 4 Q. Hlole AEy}t A ARSEE Fo] A4, E= H|Ho]

A A8).

ofFet Fae A Ee I ATEA JHiz: ARSE & o=, FA|9 A&
AFel 714ttt
o Eg]Alo]d2 ICE oo]MEZ} RTCConfiguration®] iceTransportPolicy HHE &9
deflo] THRE B Sl FARIC =N XA = GFHoR SA FARIA F47F

EEHE Ae AT 5 -

rir
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protocol, RTCIceProtocol B+, 917144, null 3]&

SHO| 2 EZo|ti'udp'/"tcp"). °l&= candidate-attribute®] transport B=0f FHT}.

port, unsigned short Et¢), ¢J714E, null 5&
The port of the candidate.

FHo| Eeo|T)

type, RTCIceCandidateType EtY), ¥17]4&, null 3]&
SRl ERQJolt}. o]& candidate-attribute®] candidate-types BEO] g3t

tcpType, RTCIceTcpCandidateType EtY, 17134, null 3&

Tk protocol®] "tep'©]H, tepType TCP $H2] BQlS Uepiict. 1%4] ¢EoH, tcpType

nullo]t}. o]AL candidate-attribute®] tcp-type ZE=O afgsict.

relatedAddress, DOMString EtY, 27144, null 3]&

delo] Ei= HHAL FH 9} o] SHOA Y SHO| 4 relatedAddress= IHYH
S HO] [P FAoltf. SAE OE«] 3% relatedAddress= nulle|t}. ©]+= candidate-

attribute®] rel-address BZof g3t}

relatedPort, unsigned short E}%), 97144, null 3]&

o] = WAL Fho) o] THoA opy H THO] B9 relatedPorti= IPYH FHI]
IZEo|t}, SAE T HO| A relatedPorts= nulle]t}. ©]= candidate-attribute®] rel-port

o st

usernameFragment, DOMString EtY, 917144, null 3&

This carries the ufrag as defined in section 15.4 of [ICE].
o] A2 [ICE] AA 15.40] Hold ufrags A3t

| A
toJSONQ
RTClceCandidate QIEJH[0]A9] to]SON() 2HS &3 H, RS WAE Adgsich
1. json2 2L RTClceCandidatelnit AFdo] HZE i}
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2. «candidate, sdpMid, sdpMLinelndex, usernameFragment»2] Z+ &4 A2} attro]|
Bk
1) ©] RTCIceCandidate A7} FOJAH, valued attrZ2 AEE= £49 712 2=
7 AxRtal 7hgRitt.
2) jsonlattr}& FHo2 AA3IT},

3. json FESH,

WebIDL

dictionary RTCIceCandidatelnit {
DOMString candidate = "
DOMString? sdpMid = null;

unsigned short? sdpMLinelndex = null;

DOMString? usernameFragment = null;

|8

d RTCIceCandidatelnit AFd #H

candidate, DOMString EFY, 7]¥gke ™
o|Z2 [ICE] A4 15.10] Fo)H FH &/dS ALt} o]Ao] 39| E(end-of- candidates)
A& YeflE 49, candidate® ¥ EAFFolt}.

|

a7l

sdpMid, DOMString EFYJ, null 3-8, 7|27k null
nulle] opd 7% o] FH7} AFH u|tjo] 4 g4 thsf [RFC5888] “g2l= w|tjo]

2EH “identification-tag" & ZE33ITt.

sdpMLinelndex, unsigned short E}%], null 3-&, 7]1¥Z+2 null
Tieknulle] obd 739, o] 7 AZAH SDPY| Q= wltje] Aol g (094 AlZHE
Ueric

usernameFragment, DOMString B9, null 3}-&, 7]1¥3E null
Tk nulle] obd 739, [ICE] AA 15.4 9] HYZ ufrags AET

rok

=
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@ candidate-attribute &¥
candidate-attribute £ RTClceCandidate() A/dAtolA4 candidatelnitDict®] candidate
HHE EAolk= o ARETH
candidate-attribute® 5 &H [ICE] A4 15.10] AHo=o] Ut} EIL, BEpAl=
[RFC6544] A4 4.501 2=l ue} o] ICE TCPo thet &4 S Jh=A] 2| sfof gk
HaEk@Al= b RECOY| F29)H candidate-attributeo] sl T2 &4 g2 A9 &= itk

® RTClIceProtocol €AY
RTClceProtocol ICE &X(candidate)d] T2 EZS LERAT]H

WebIDL

enum RTClceProtocol {

||udp"’
“tcp"
|3
A 4%
udp A UDP candidate, as described in [ICE].
UDP &, [ICEJol &Y
tcp A TCP candidate, as described in [RFC6544].
TCP &, [RFC6544]01 MH

© RTClIceTcpCandidateType BA3
RTClceTcpCandidateType [RFC6544]0] H2j= Hielt Zo] ICE TCP X9 {f3<&
iy
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WebIDL

enum RTClceTcpCandidateType {

"active',
"passive’,
"o
5
FHd 4%
active ‘active” TCP S2= &&80[ 0F2 HER2E S22 i1l A= A2t S0Q= A QFs
= Y= 22
passive "passive” TCP &= ME0| S0 AZ Aoe B o QKRB HES A=SHK=
o= 22
SO 'so’ FHE ME0| 0>t A0 SHES FH1l AlLole 22
=i

ALgA} oo AE YU O & active ICE TCP TEFHF 43t}

@ RTClIceCandidateType A3
RTClIceCandidateType< [ICE] A 15.1°] AF2JH Hiel Zo| ICE K9] {3 YERdTh

WebIDL

enum RTClceCandidateType {
"host”,
"srflx",
"prilx’,
"relay”

)
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=S|
host [ICE] MM 4.1.1.10] HolE SAE SH.

srflx [ICE] MM 4.1.1.20f M= AH XH(reflexive) FE.
prflx [ICE] M 4.1.1.201 HolEl 0| XiH(reflexive) S
relay [ICE] MM 7.1.3.2.10 Xol= o] 5=,

@ RTCPeerConnectionlceEvent
RTCPeerConnection?] icecandidate ©|HlEx= RTCPeerConnectionlceFvent QIE|Ho|AS
xaiss
RTClceCandidate ZA4|S E3}51= RTCPeerConnectionlceEvent O|HEZS 2rAJA|Z of,
sdpMid®} sdpMLinelndex E5o] tfst 7+ HF=A] EFS|of gttt RTClceCandidate”}
"srflx" Bt B2 "relay’ EFYQ] H-F, oHIES] url $4L FH7} E5H ICE A8 2] URLZ
HFEA] A Elojof Firt,

5
d

icecandidate O[HIE= A 7}A] TfE 539] HA|O] ARSHTE

« $HEA7F 2t oJHIE Y] candidate WHE= YA R ATt ¥4 Hojof| A2 E
HUY 3 addlceCandidateZ HgE|ojof it}

* RTCIceTransport= 3 Altfe] FH +=3S A=3)on, [TRICKLE-ICE[2] A4 8.29
Aold TH 7 HAIE Aot Ut} o]A2 candidate.candidate”} ¥ AR R
Ados #AEH candidate ZA|l= ¥4 Holjo] AE HuUjA vt ICE FHEHAH
addlceCandidateo] Agsfiof stm, 47 mojo] SH FTE HAE AlFdHof 2tk
.= RTCIceTransports’t T8 £3Z A=55 0H, RTCPeerConnection2] RTClce
GatheringState”} "complete'2 Zg=|Qt}. o]+= o[HIES] candidate W7} null2
A7 =]o] EAIET ol= ol HAHe] 8IS siAlNt S5t o] o[HIE= ¥4
mjojo]] A5 B "7} Qitt. o= "complete” AEHE 7F icegatheringstatechange
o[HIES} FUSITH
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WebIDL

[Exposed=Window]

interface RTCPeerConnectionlceEvent : Event {
constructor(DOMString type, optional RTCPeerConnectionlceEventlnit
eventlnitDict = {});

readonly attribute RTCIceCandidate? candidate;

readonly attribute DOMString? url;

¥

A

RTCPeerConnectionlceEvent.constructor()

candidate, RTCIceCandidate E}%), 217]4E null 5&
candidate $AL oHIEE G35t A ICE X7} 9= RTClceCandidate Z4A|o]ct.

o] £42 FH £ £ BB Al oMEZF B4E W nullz A

of] Htjo] 74 847} e Aol null FHE Eetele shte] opIER Azt

url, DOMString E}¥], 917134, null 3&

url £A4L THE SAsk=t] AFLEl= STUN = TURN AJHE AEsk= STUN FE= TURN
URLeJt}. $E7}F STUN EE= TURN AHoA $R=A] k2 9 o] uj7f M= null2
A=
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WebIDL

dictionary RTCPeerConnectionlceEventlnit : Eventlnit {
RTClceCandidate? candidate:

DOMString? url;

e

| Dictionary RTCPeerConnectionlceEventlnit AFd HWHE
candidate, RTCIceCandidate E}}, null 5]&

RTCPeerConnectionlceEvent IE|H|0|A9] candidate /4= #alste}.

url, DOMString E}Y), null 3§
url 432 o] TEE $45K= o] AR8E= STURN F4= TURN AHE 485k STUN E&
TURN URLe]t}.

® RTCPeerConnectionlceErrorEvent

RTCPeerConnection®] icecandidateerror °|HlE:= RTCPeerConnectionlceFrrorEvent

AEHo|~E ARSI

WebIDL

[Exposed=Window]

interface RTCPeerConnectionlceErrorEvent : Event {

constructor(DOMString type, RTCPeerConnectionlceErrorEventlnit eventlnitDict);
readonly attribute DOMString? address:

readonly attribute unsigned short? port;

readonly attribute DOMString url;

readonly attribute unsigned short errorCode:

readonly attribute USVString errorText;

7
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>

B4

RTCPeerConnectionlceErrorEvent.constructor()

0

address, DOMString ErY, 217144, null 5&

address £4-& STUN TE+= TURN AW} BAlsk= 9 AREEE= 22 [P F40]th

0

HE|E AAHA, ofe] QIEHo|AS ARESIo] AHof] A2 4= 3loH, o] £/d3 AR8sHdA
& TN FTF WS AL mfefd 4= it
uloF 22 [P F4 o] 24 THO| gHF ofA L-2E|Z] 9k AL address SAL null2

A7

port, unsigned short Et¢Y, 97144, null &
port /32 STUN %+= TURN AH%} FAlSH= H] AMEEl= ZEo|T

9HF address 40| nulle]®, port £4% null® A%}

url, DOMString E}Y, ¢714&

url /442 o7} 28Rt STUN ®+= TURN AHE A"85k= STUN %= TURN URLO|th

errorCode, unsigned short Et%, ¢17]14&

errorCode 4732 STUN T+= TURN AJHo)lA] 2J&3t A} STUN ofl8] F=o|t}h [STUN-
PARAMETERS].
TF SAE THT} Aujo] g o L A2 errorCode= STUN o8] & H9E Hlojuk

Zr 70102 AA=Hc}) o] o= RTCIceGathermgStateﬂ- 'gathering"Ql &<+ A8 URL
g 3 Hok drgsitt

errorText, USVString Y, Y714-&

errorText /32 STUN %= TURN AfHo]A &gt STUN A(reason) BAEO|Th
[STUN-PARAMETERS].

giorF Aujo]] A4 &= gls B errorText= ol2jo]l Higt Al JEE AlFole 74 &
(implementation-specific) #2o2 AXHr],
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WebIDL

dictionary RTCPeerConnectionlceErrorEventlnit : Eventlnit {
DOMString? address;

unsigned short? port;

DOMString url;

required unsigned short errorCode;

USVString statusText;

¥

4] RTCPeerConnectionlceErrorEventlnit AFd WS
address, DOMString E}Y), null 3§
STUN E= TURN AHe} SAlsk: ) ARSEEs 22 F4 Ex nullolt

port, unsigned short Et¢J, null 3§

STUN %+ TURN AHS}F SAlsh: H] AMElE 22 XE Ei= nullolth

url, DOMString EFJ
Zol7F ¥hASE STUN E+= TURN AHE AHsk= STUN E+= TURN URLOH.
o] HEA

errorCode, unsigned short €}¢], @4

STUN ¥+ TURN AHofA &t 52} STUN o8] F=olot

statusText, USVString E+%)
STUN ¥ TURN AHojA g€lst STUN <A (reason) BIAEO]T}
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©) USM 22|

RTCPeerConnection IAEIAT} To] QIF0] ARESH= Q15Al= RTCCertificate RIE|HO|AE
ALg3teL o]ggt A= generateCertificate HIAEE ARESIA] o Ze]Alo] oA HPA|H o R
A3 4= Qo M= RTCPeerConnection JUAEAE /98 off RTCConfiguration®
S UL,
of7]o]| AlsE A QIS4 T 7152 A Aot} offEeiAlelHo] RTCPeerConnections
T certificates T3 &A1 Al B2 A QISA NEs= AREAL oflo]HES] ofsf
BEEA] AgEjojof gtk o AEx WHEA] P-256 F419] 7HQl 717t Q= ECDSA 15419}
SHA-256 SiAI7F Q= AlTgo] HEEA] 23} ojof it

s
al 4

A&

WebIDL

partial interface RTCPeerConnection {
static Promise{RTCCertificate)

generateCertificate(AlgorithmlIdentifier keygenAlgorithm);

| WA
generateCertificate, & (static)
generateCertificate 3= AREAL ofo]AEZ}L X.509 QAZA[X509V31et s 7]Sl 7]1&
ABgsHA st JE WES RTCCertificate QIE|H0]AS] P2 AlFHch wigkd
RTCCertificates= PTCPeerConnection®] &l A74% DTLS A4 A== ASAE
Alofst= d AR o AU
keygenAlgorithm Qlo= QI5A1et A4E 711 7|7F A== Bal= Alofshs Hl ARETH
keygenAlgorithm <914 WebCrypto[WebCryptoAPI] Algorithmldentifier EFYS
ARERITY.
T 32 AR8AL ool E A HEEA] X s ofoF gtk { name: "RSASSA-PKCS1-v1_5",
modulusLength: 2048, publicExponent: new Uint8Array([1, 0, 11), hash: "SHA-256"
}, ¥ { name: "ECDSA", namedCurve: "P-256" }.

ﬂl
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E
=

AREAL oolHEE 88 ¢ U A2 # B2 W g AES 7 A= o

o] ILEA|A0A *“*é ASAN= AP EFFE|o] k. o] A9 fad
HAd, 371 719} 2 ZA] YAZHET RTCPeerConnectionOA ARE-EIR|TE
AR F9E B 5182 7790l o =tk BkeAE 54 Aol A8k =
Aefgicy; BekeAls sijA] garejso] B ash 49 REEA] SHA-256 [FIPS-180-41E AE=isfor

L i
-0,
5
g

22 ARGAL ofolE AT & Q= AEIE Aoz ZFEA] gdotof
& Hoo] digt 72 ghol AREEofof gttt
HAE7E SZEH, AREAF AoJHE: the TAE HEEA|(MUST) A3stof

1. keygenAlgorithm= generateCertificate®] A WA Q=2 AASI}

2. expiress= 5920000002] DOMTimeStamp #°2.= A&t

Of

ek

o

ol& QASA7} 7|EA O 2 generateCertificate & A|FOZE HE 30¥ Fof Ttasd

ofmfat

3. 9koF keygenAlgorithmo] AAQl 3% tha ©AE Atk
1) certificateExpiration keygenAlgorithm & F&E]= ECMAScript Z4A1E RTC
CertificateExpiration AFACO 2 WHEH AiER 7HE3i)
2) oF 072 QI8 WS AujsiE, 252 ARE promiseS WM
3) Tk certificateExpiration.expires’} undefined”} oFd 739, expiresE certifi-

cateExpiration.expires® %3},
4) TOF expiresZF 315360000002t} 29, expiress 315360000002 A3t
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o2k
k=l

: |

e

AQ

1
.

E

Sttt

0% A7} generateCertificate & A|FoR H¥ 2659 oA a8 4+ g2
AREA} ofo]HE+= expires #= 7= ARt 4 Qlch
. normalizedKeygenAlgorithm< generateKey2] 2 ©|53} RTCPeerConnection®]|
tietk ISA /ol 5788t supportedAlgorithms Ho% F2ES A+s} 3t 4=
R,
Trok 919] A+tet dAZE QFet oA Aufishd, @FE ARE promiseE FFERI.
. QkeF normahzedKeygenAlgorlthm 127} 4] oo HEY ]’RTCPGGI‘COHHGCUOHOH
it ASAE skt ARG = AU ARE ¢ Rl YaEEE AEce A4
NotSupportedError EF]9] DOMException® & A¥E promiseE 2€gic) 5]
normalizedKeygenAlgorithme DTLS 912E Q150k= b AREE+= AHES AAdsk=
o AR S Qs HEEA] BIYP garE|Eolofof gttt
. p= MZE& promise® Ftf.
< HAE HEE ARl
1) keygenAlgorithm& AR&-3]A] normalizedKeygenAlgorithmoll A A5t 7] 34
A T
2) generatedKeyingMaterial?} generatedKeyCertificateS 9] ©ACIA AFAH 7H91
7] A=t ISA = A7gRt.
3) certificate® M RTCCertificate Z{A|Z2 A3},
4) certificate.[[Expires]]& @A AlZo] expires &= TloiA AAgict.
5) certificate.[[Origin]]& @41 474 A A= HA3ct.
6) HQF BE0] generatedKeyingMaterial® #4511, handle &= AEA= Fct.
7) certificate.[[KeyingMaterialHandle]|& handle® %3t}
8) certificate.[[Certificate]]& generatedCertificate® 243t}
9) certificate® pE o 23t}
. pE FHah
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@ RTCCertificateExpiration AR
RTCCertificateExpiration generateCertificate®] 2J3 A% <1EA9] Wta I#s
A7gsk= d ARSET.

WebIDL

dictionary RTCCertificateExpiration {
[EnforceRange] DOMTimeStamp expires:;
;

expires, DOMTimeStamp E}Y)
AEHR] expires /32 generateCertificate= A== ae|E9] ool 712 & itk

o] "7l W47} EAGH= AL A A7ES: 7150 & RTCCertificate”} S-ast ol A)7kS: LERdc

@ RTCCertificate QIE{TH0]A
RTCCertificate TE|H|]O]AE WebRTC $4ls QI5dhe Hl AMEE ASAE UERT
7IXAQl EA Qo YR &£Fo= BAE 791 7] AH([[KeyingMaterialHandle]l)oll thgt
3=, RTCPeerConnection®] 1oje} Q1&aH= H] ARRSH= Q1ZA] ([[Certificate]]) X Y&
([[Originl]) ZAAIE A3d 3t

WebIDL

[Exposed=Window, Serializablel

interface RTCCertificate {

readonly attribute DOMTimeStamp expires;
sequence{RTCDtlsFingerprint) getFingerprints();
7
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ol %73
expires, DOMTimeStamp ElY, 97|34
expires 432 1970-01-01T00:00:00Z% 71&02 We)x 7|ute] Gt 9 A|7hS HA|6H
819 4 ol%9] QA BekAoA fEsHA e How Tt

25 Al7to] At & o] QIFAE ARSI RTCPeerConnections -J5l 1l shd Alufsict
1=, o] g2 AFAM AAQ notAfter Wi o] HEIEA] ok 5 QU
| v2E
getFingerprints
ANS5A BAZYE AES IS, 11 % shth= IS Aol ARSE HoAIAE darEEls
AL
ol API® E&4, [[Certificate]] €52 F=oFHA] g2 Hio|uE] HlolHE ZAITh
[[KeyingMaterialHandle]] Y €% EE: XM= 7] Agof FL6h7] Y5t H#A Y So]

ofZg]Alo| o AF=E A =t 7+d-L [[KeyingMaterialHandlel]lof|A F=xdl= 7] ARE
HESH= o2 Gt AgAaof4 RTCCertificate AAIE Aokl A= of&2|AlCl A<
HEEA] X sfjof git}. 32 7Izet 7] ARE Ut TEAA W] 3A0E R QhHgh
Het 250 AFSIES sfjof 3itt. o]& B3l 7l 71§ Aot AR 4= AR, H= e
TA0= A Y = itk
RTCCertificate A= 283} 7Fs8t AAo]cHHTML]. SFoi%l gt 2Eske 283} dAl=
O 2t
1. serialized.[[Expires]]& value.expires 4 @22 A3},
2. serialized.[[Certificate]l& value.[[Certificate]]o] U= F+Z35} ] -2 Hlo]g]
glojg o] Ao HA7irt
3. serialized.[[Origin]]& value.[[Origin]]o] = FZIIER] 2 Hlo]yE] Hlo]E 9]
EAHE o2 HA3ir

4. serialized.[[KeyingMaterialHandle]l value.[[KeyingMaterialHandle]lo] S+= =
Agste AATh(A] 71 A= AAI7} ofd)

Zoj2l Agst U gro] Tie s} QA et Pk

1. serialized.[[Expires]|& ZEFHeSE value.expires /92 X7|3RItY.
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o2k
&

o |

4 Ut} E3E postMessage()2F 2 APIE ARESA QIAEIAE T2 4o Agd

2. serialized.[[Certificate]]E value.[[Certificate]]] EAREO T A3},
3. value.[[Origin]]& serialized.[[Origin]]9] BARELO & A3t

4. value.[[KeyingMaterialHandle]} serialized.[[KeyingMaterialHandle]l& H2&
skt A7l 7iQ17] A= sl A

12st iAo g x3E BAE XYt RTCCertificate AAHES A4 4]
o

A ngt

ok T3, o] AR Pe AAE g Bito] okl The o= A48T % Stk

5) RTP O|C|0] API

4 QIEE Sk} EHHLS RTCPeerConnection®] 712 W ASE HAJA]7|H; o] A7} ¥4
mojz MgE uf, o Eo] YF Zof YA 3t

E
dl

ok
m
1%

5}}+2] RTCPeerConnectionOA4] &5}l th& RTCPeerConnection®f|A] 4=
o= Agke] 1:19] ti-34do] gitt. shte] dlg &9, As5H EHO] D= 4l

H )

|m
1Y

19

Do) WG = A] =} E3L replaceTrack> AR receiver) S04 Al ESAES THEA]|
%3 RTCRtpSender7} A53t EHS HATITL dfd RTCRtpReceiver= T EZTt

7 AL gloH, o= A o= ofg] w|tjo] AAE T et Aotk addTransceiver?}
replaceTrack 5 U3 EdHo] ofg] ¥ AIEHEE o & 9lon, o= 74zt HE 9
EdS 7R B9 FAREA AR S04 TSE Aolth wEhA BRI Y
RTCRtpTransceiver?] midE AREste] FARILL FARE XAZHA TEe
RTCRtpSender®} t+2 Z9] RTCRtpReceiver?] E& 7k9] 1:1 IAE AJdsk= o] ¢
getsiet.
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ntjolE B uf, $ARK= SDP7L @45 855 3 TRt 8218 $5517] Haf nldel9
7|5 25tAY Al AEHSoF & 4 itk

JSEP] (A4 3.6)2] & o] wiel, vt Q& SDP A|oF A0 WrE 24E 4 QItHMAY).
A ArofA WAYSHA] B2 7H dlolEE Aot el Htjolg SdaliAle ddE <t
EH(MUST NOT), B4 <ol thgt Aok S5t $Joff Z8gH A5 AQlslal vtolE
s A2 oF Eu(MUST NOT), 712 A2 vle-2 ¥W7shH Aoz QF "ciMUST NOT).

E
dl

WebRTC 29} T2 o] 43| Hot J3let A21E #igt Badat Al diet 74 w=ts
3 ot GitHub 128394 olfrollie 7Fsdt S0l ==t

vt 27} A2 A (rescaled)d w, oIS S0 B]H].2.9] 4] Ex= £0]9} ScaleDefolutionDownBy
& B4 2ol izt B, ¥l T &0l 2t F7t obd Aol AT 4+ QU
o[t Ao AREAL ofloHEE Aol A Fi-Z ARESHok jitt. 24 UH] T= =00l
A FEo] 0Y AF A5 U8 FHEE tE.

MediaStreamTracks2] AA| Q17 2 A2 RTCRtpSenderseh= A& S5 TjEch
o7& MediaStreamTrackse] 41 2 f)F92 RTCRtpReceiversthes AAIE 59
T ZF RTCRtpSender= F|d} o] Edi} AZEH, £41E ZF ESS 48] shto]
RTCRtpReceiver?} AZEc}

Z} MediaStreamTrack®] 9179 ¥ A2 71 EAMHYLQ EZQ] ¢ YH|, Fo| & Tg|¢]
ZolE, 2TQ EHO| AL EF, AE F7], MEHCIE E AE 7RE)°|
Ed o] GAEHEE dfof JFHSHOULD). °l& Z-&3dHA] Y= Alddo| & +

diE S0 A=RRIE E= HEY T Zah Aofo] 3k o= JloH, 4 tEA $345tes
A|Al6k= RTCRtpSender A7o] &2 4= ok

RTCPeerConnection ZiA|&= RTCRtpTransceiverser A< EgholH, AH F-5 AHE
7 SAIRRE 4IRS Ao & Uitk o] %<2 RTCPeerConnection ZiA|7} A/JE
Hl Agko g %7|5kHc}, RTCRtpSenders®} RTCRtpReceiverst @4; RTCRtpTransceiver2t
sAlol A=, o] RTCRtpTransceiver= 4ol A2 &<t A& 722 Zolo.
RTCRtpTransceiverser= O Z&|A0]40] addTrack() WIAEE 53 RTCPeerConnection®]]
MediaStreamTracks H2F3t Wf, £+ addTransceiver HAEE ARES wf HA|HOoZ
AYE. 3 A wHo] 7leE =dols 9 Tleo] AEE o A9 E3t ¥4
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A=RRIE 5 njHol7t SlZ= Wl ¥4 71&0]

9 RTCRtpReceiver’} EH oHIES F3f ofjEeA ol EHSFH

RTCRtpTransceiver’} T} N=EXQIEQ} t|tjolE H$AI51H T+ A=EXQIE HE FASH

njtjo] 7<) A= RTCRtpTransceiver BAIE =S SDPE &l EAdioF gt

Q¥ (offen)E BT W, 1 A BE ESAHE thE7]o] 383t rlto] 7]&o] A8E

Zolct. o] @u(offer)7} local description® & AAEH, THER] LS HE EHAHE

L5 (offer)?] mlHo] dga}t APETh

L.1(offer)7} remote description® 2 AP = THH, EFHA|HEE of2] TAE|R] ¢k m]t]o]

7le A EFAY E= 718 ESAIH} At o] 3§ addTrack() HIAEE Bl B4%
= =

o sl EfAHE 97 2u(offer)olld] mIHO] 7&E ARSS 4= SlEEiE A=A o=t
Alofl, BteF addTrack( 22 A/8%E ESRAIMZ} SE5HA] it A2 EfAHZ} vhEoi| 1
AZdd Zolth oA &4 A ST & gl $8% WHOE addTrack() E=
addTransceiver()22 AJJH EMAHE E3ic}
AnswerE 2Vd2 Wl offerofl AIAE HHo] 7]&Tt answero] YT 5 Ut} WebA remote
offer& AT o AZER| 2 EMAH= local answers AT Foie AZFo| Folzl
BEIE "ol At} o= F% offer A/JsHAY, HE answer/offer W8S AJZFSEAL,
addTrack(oA THE ERAHE ARSh= 749, 27] n8loflA] SE3t vt o] 7]&o] ABE =S

(1) RTCPeerConnection QIE{THO|A k&t

RTP ®]tjo] API= ofefio] AgE RTCPeerConnection {UE[HO|AE EF3lTt

WebIDL

partial interface RTCPeerConnection {

sequence{RTCRtpSender) getSenders();

sequence{RTCRtpReceiver) getReceivers();

sequence{RTCRtpTransceiver) getTransceivers();

RTCRtpSender addTrack(MediaStreamTrack track, MediaStream... streams);
undefined removeTrack(RTCRtpSender sender);
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RTCRtpTransceiver addTransceiver((MediaStreamTrack or DOMString)
trackOrKind, optional RTCRtpTransceiverlnit init = {});

attribute EventHandler ontrack;

ontrack, EventHandler E}¢

o] o[flE FWET ] oHIE 53 Eolc}

| WA=
getSenders
o] RTCPeerConnection ZiA|o|A @A AZAE L FA|EA] & RTCRtpTransceiver Z4Aof]
&51= RTP $AIARE YEHY = RTCRtpSender A A|EAE wIRISITY
getSenders MAE7} SEEH AREA} ofo] A E+= HIEA|(MUST) CollectSenders @118]&S
At AnE HElsfoF Stk
CollectSenders ¢12]& thea} ZHo] Hojgich:
1. EFAH= CollectTransceivers ¥18jEZ APt AakE0] HEE Ith
2. SAAE NEE AlEARE AARN.
3. EHAHES] 7 EHAIHO] tistoq,

1) transceiver.[[Stopped]”} AAle]g}H, transceiver.[[Sender]]& $41AKsender)oll

7Yt
4. A4S AgR
getReceivers

o] RTCPeerConnection Aol @A AAEA SAEA] &2 RTCRtpTransceiver Z4A|0]
&3= RTP 4IRS UEFYE= RTCRtpReceiver A A|JAAE HIERITY,
getReceivers HAE7} SEEH AREA} oo HE= HIEA|(MUST) ths TAIE Adgsiof gk

1. EHAIHE CollectTransceivers €1 8]&S Adst 2ilE0| HLZE 3t}
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2. FAAE Az W AJEAR AR
3. EHAHES] 2 EHAIHO Histoq,

1) transceiver.[[Stoppedl]7} AAC|2HH, transceiver.[[Receiver]]E $AIR 7}

getTransceivers

RTCPeerConnection ZiAo] @A F2kd RTP EAIHE YElU= RTCRtpTransceiver
A9 AEAE BBkl

ol

3 23

fjr

getTransceivers MAE+ BIEA(MUST) CollectTransceivers €125 Al
Higlsfof Qict.
CollectTransceivers ¥al&)E2 thadt Zo] Aotk
1. ERAIHE o] RTCPeerConnection A2 EFHAIH 3ol Sl= EE RTCRip
Transceiver A2 49 M2 A|EA7F HES St
2. ERIAHE FESTh

addTrack
RTCPeerConnection®l| Al E&HZ 715131 21%8%H MediaStreams©l| o= 32 FA[RITY.
addTrack HAE7} 2EEH AMGAL Co|HE= the GAE Adshof gt
1. 942& o] HA&Er} 329 RTCPeerConnection 7HAIZ A7g3tct.
2. EHZ mlAto] A A AR HAE MediaStreamTrack A7} HE=S gt
3. kindE track.kind= &t
4. 2EYE wAT9 YA QAA BE MediaStream A HEOE FAU
HAatrl &l QAR o5 S ¥l HAER £
5. TFeF connection. [[isClosed]]7} truegt®, InvalidStateErrorg WAYAIZI.
0. S4IA7L CollectSenders 18} &2 AT Ao/t Hes gt gHef EZo] tfgt
RTCRtpSender”} o]u] $AIAM] Qli= 739 InvalidAccessErrors 2 (throw)A 1T
7. oFf ANAM = 71E SARE AT o UeA RS 2AHsks WS AEdth
=8 ghohd, 9] B3Hcalll=s, [JSEPIAS.2.278 9 A5.3.28)004 Helgt ti=, sid
t|tjo] 7]&& sendrecve|Y sendonly® HA|SL $AIRF AEFHO] MSIDE F71517]
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5l createOffer®} createAnswers 3T

THoF $417H9] RTCRtpSender A7} thg 243} B AA|ohe A% SARE 5

A2 FAY 184 goH nullg Eo

o ARl EFo] npulloltt.

o A1} #AHE RTCRtpTransceiver?] EHAIY kind= kindet LA|gic

o £AIZQ} #eH RTCRtpTransceiver?] [[Stoppingll&F falseo|tt.

o FAARE SAlo ARESE Ao] Qi & o Bes] wold, SAAe AZE RTCRip
Transceiver«] [CurrentDirection] €52 "sendrecv' E+ "sendonly" 2] #k& 7H4
Zo] Qict.

8. Wk $AIRZ} nullo] ofd A% v YAE Adste] T SAAE AR

1) sender.[[SendterTrackl]l& E&HOo2 Fr},

2) sender.[[AssociatedMediaStreamlds]}& %l 3oz Fri,

3) 2EHES ZF AEHO A, ofF steam.id7t EASHA] Y= AS-, steam.idE
[[AssociatedMediaStreamlIds]]oll F7}stct.

4) ERAHE $AIARF #HE RTCRtpTransceiver® =t}

5) BFF transceiver.[[Direction]]®] “recvonly’2FH, transceiver.[[Direction]]<

“sendrecv’ = A3}

6) TF transceiver.[[Direction]]®] “inactive””EFH, transceiver.[[Direction]]S

“sendonly’ 2 A3t
9. Bk FAA7} nullojetd, thg BAE 33,

1) track, kind 12|31 stream®| = RTCRtpSenderE A/dstal SAIAE result=
=

2) kind®} ¥4 RTCRtpReceivers AAotal, $AIXE result® =T
3) A1, AR 2 "sendrecv'®] RTCRtpTransceiverDirection #+& AR5t
RTCRtpTransceivers AJAJot1l EWAIHE resultZ Eot.
4) Q29 EFA Aol EWAIME F713H)
10. Edofl= §-& Z2IH| INAT & gle FH=TT U
cross-origing H30k= 0153 gz 5= Atk O]Eiﬂ EHL addTrack
s

SHE T AW, o8
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E
=

b FTHMUST NOT). +47(242), g2 ZHA(HHL) E= oj2t 555 1l

ZEI=7F EY FdHl= fj4l ASE
G E o] £42 AFto] Aol wet HAE 4 Urk= Aol FelsfoF gt
11. 922 3t negotiation-needed ZH1E oo ESI).

12. SAXE et

removeTrack
SAR o2 HE w|tjo] AL FA|3tt. RTCRtpSenders= 45| getSendersol] YERS
Zolct. oA k= A [JSEPIAIA 5.2.2)0] 2)d ti= s EiAIH o] thgt rHo] A=
"recvonly’ = "inactive'® FAISH] Y3t BlEY] createOffer &0 ABdE Aot
TRE bof7h of2fet WAlog Ed HFS FAISHH EY oMIEA X2 I7iE ¥4
MediaStreams®f|4] E#o| A| A%, MediaStreamTracke] oJu] SAAER] g2 H-L
EHo|A 47 o[HEZ}F TAYSHA H.

removeTrack() 72 a7= dld EWAH ] RTCRtpTransceiver.direction £3&
AA5lar SR Al RTCRtpSender.replaceTrack(null S S&3t] A 4= et St 714

AASE o] replaceTrack( Hl%E7]4]0]1L removeTrack( 57|42k Aol

removeTrack HAEZL SEEH AREA} oo]AE= RIEA(MUST) the TAE Addsjof
St
1. $A1 sender)E removeTrackd] QAAI= Frt.

. dZo] YAt} &% RTCPeerConnection 247} E&E2 sich

O

. connection.[[IsClosed”} trueghd, InvalidStateErrorS 2H3(throw)A|ZITh.

2

3

4. THeF SAR7E Adof| oJsto] AAdE Zlo] obdzhd, InvalidAccessErrors TAAIZIT
5

6

o

AZFE CollectSenders €1E]ES Adst 23} HE = i},

F $AR7T SAIAE(RTCSessionDescription A4 2] gto] “rollback” wj&o]
A7 S2] B AAESS Ueidtho] §le 4, o] S FHrith
sender.[[SenderTrack]]e] nullo]gbd, o] & FHIIct

8. sender.[[SenderTrack]}& null2 Eot.

2

[m
(B

ua

~
(-'El
1=
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I

Ol

9. EHAHE FAIR| dds= RTCRtpTransceiver A7} =% 3ic}.

10. ek  transceiver.[[Direction]]°] “sendrecve}H, transceiver.[[Direction]]<
‘recvonly’ & &t}

11. 9HF transceiver.[[Direction]]°] “sendonly’@Hd, transceiver.[[Direction]]<
“inactive’ 2 £t

12. 9Z2& 3t negotiation-needed SFIE HHo|E

Ol

St

addTransceiver

22 RTCRtpTransceivers TH50] EFHAIH 3to| F7}etct.

EFANHE F7I5HH s EWAIHO] digt mido] dX(description)Z F7Fk7] #1d]
createOffero] tigt &5 S&(calls)S TAYAIZITE (JSEPI(AIA 5.2.2)°0 H2))

mid9] 7] g nullo|th. A RTCSessionDescription= A&35FA nulle] obd Ftoz W3S
4 QIA(JSEPIAA 5.5 L AlA 5.6)0 A2, RTCSessmnDescription— A 4= Qlrh
sendEncodings U&= A (offered) 541 7HAH (simulcast) 1T P 9] 49} A=z o7
RID % Q1379 uwolEE AISh: o A2 4= Sloh

o] HAEY} TEEH AMGAL oo|HE= HIEA(MUST) the @AIE AdshoF gtk
initg 7 WA M= Eo

¢

—_

. streamsE init.streams& ET.

. sendEncodingsE init.sendEncodings® Tt

. directions init.direction® & £t}

gk A HA QXL FAFoEH, kind®E Fil U GAE Adeit

1) ¥reF kind7} A%t MediaStreamTracke] ofY2Hd, TypeErrorgs WA (throw)
ATt

2) tracks null2 AAsict,

oF A WA QIA7} MediaStreamTrackol2td, EHO R AA51al kindE track kind=

U W N

A o2
U

7. HHF connection.[[IsClosed]]7} truegbH, InvalidStateErrorE ZHYAIZITH
8. sendEncodingsE T TAE AdsiA &RIgict.
1) sendEncodings®] Z} rid gte] IMMUSIC-RIDIS] A4 100] AJHE HE £551=A

100 2l0fAel AAIZHH|CR, 2|2, HO|EEA Z2O21US 2|3t W3C WebRTC E =64 A



3Rolsfjof 3tk RID % sP7f o]3fet 8 ARFS $551A] Ho1H TypeFrrors
o

2) THF sendEncodings®] RTCRtpEncodingParameters 9420 rid ©]2]9] ¢17]
A8 metulE7t Z3E0] 9l F9 InvalidAccessErrors HAJAIZIT

RangeErrorg A1}

4) maxNZ ARgAL oo EZ} o2fet FFo] dish AU 4+ U= Hd FA
FEA VI7E E=S Stk ARgE FHlo] of] deiAIA] eolr] whee] oA |k
?l seAfo{of Qi

5) TFeF sendEncodings®l| scaleDefolutionDownBy £430] A2JH QA7 o] E3HH
739 o2 A7) HOFA] 2 scaleDefolutionDownByZE 1.00.2 &It

6) THF sendEncoding®ll A% RTCRtpEncodingParameter?] 47} maxN< Z713t
4% upAEo 2 HE] sendBncoding®] 207} maxNe] & wj7}x] 2ot

7) sendEncodings®] scaleDefirmDownBy €30 oJ&45] FoJ=R] k& FL- ZF 7Y
9] scaleDefolutionDownBy%& 2" (sendEncodings - J#Y AdA - NE 27|33
T}, o|FA| sh mRR|e; Ao AA Dol A-EEA] g =t T Aokl
g S0 dol7t 3% AF 4:2:13 £k

8) Wk @A sendEncodingoll A% =o] = RTCRtpEncodingParameter] 47t

A BF A9 rid WHE R P=ollA A|ARIT

ok

—_

E
]

sendEncodingsollA] ©Q9] 71 RTCRtpEncodingParameterS AlEof
NEINAES ARSSHA] AT|Ete setParameters ARGt &2 02

45T 5 ok

9) sendEncodings7} AHH 4%, createOffers Y3+ & 3= [JSEPI(AA 5.2.2
A 5.2.00] AoE ti=2 o 9] RTP dIde ASsi=s €
setRemoteDescription®] [JSEPJ(AA 3.7)o Aold 2 E<=9] RTP UFT=
S 4= Qe G ¥4 71&ERE $52 W, RTCRTPSender= £4=9] RTP
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10) RTCRtpReceiverE kinde} ¥ st +AAE 23t HEes B,

11) $A1Z}, AR 9 direction®t 7 RTCRtpTransceivers Y&l EHWAIH
A2 ghEr

12) A2 EsHAH F3to] ERHAIME 713t

13) AZ2E 93t negotiation-needed ZFH1E Yo ESFI]

14) EAAS Fesi,

il

WebIDL

dictionary RTCRtpTransceiverlnit {
RTCRtpTransceiverDirection direction = "sendrecv";
sequence{MediaStream) streams = [I;

sequence{RTCRtpEncodingParameters) sendEncodings = [I;
b

'l RTCRtpTransceiverlnit 9412 4
direction : RTCRtpTransceiverDirection E}Y, 7]¥3Zk “sendrecv”

streams, RTCRtpTransceiver?] WS YeRATE

streams : {MediaStream)A|EA EFY

ZF7}=l= RTCRtpReceiverd]| sl@ol= €2 PeerConnection?] EZ o|HIE7} BHAISH wf,
o|z|gt AEFo] o[HIES] =3 AEYot)

sendEncodings : (RTCRtpEncodingParameters)A|#2 EfY]
mjtjole] RTP AEFS A&st7] gt wehneE Eolshes AEA
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WebIDL

enum RTCRtpTransceiverDirection {

"sendrecv’,
"sendonly”,
n n
recvonly,
" . n
inactive’,
"stopped"
&

EHE RTCRtpTransceiverDirection 4%

sendrecv RTCRtpTransceiver® RTCRtpReceiver= RTPE It XS offerotl, ¥4 L|0/}
L2245t A RTPE $=AI8H Z40|Ct

sendonly RTCRtpTransceiver® RTCRtpSender £AIXk= RTPE &A1& 7S offerdtd, &4
I|0{7} &QISICHH sender.getParameters().encodings|il.active?t 201 2= i Zi0
CHSIO RTPE &418 Z0ICt.
RTCRtpTransceiver? RTCRtpReceiver= RTPS $4A18t ZIS offerotX| g Zi0|H,
RTPE £=AIGHK| 242 0Lt

recvonly RTCRtpTransceiver? RTCRtpReceiver= RTPE 418 AE offerotl, 4 M0/}
L2SE A RTPE 4018 Zi0|Ct

inactive RTCRtpTransceiver] RTCRtpSender &A= RTPS £AIE S offerdtX| Y2
20|, RTPE &4IoHA| 942 Z0|Ct.
RTCRtpTransceiver? RTCRtpReceiver= RTPS $4A18t 28 offerotX| &g Zi0|H,
RTPE £=AIGHK| 942 Z10ICH.

stopped RTCRtpTransceiver= RTPZ £AIGIHLE $AGEK| Q= 72 offerd| CHoI0| ZE 0HS
MASsE ZH0ICt answerOM=, RTCRtpSendere= RTP M&S offerdiX| &S Z40|0,
RTCRtpReceiver= RTPE 7| it offerg SHX| &2 ZOICt O[H2 B= SEHOICE
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@® A MediaStreamTracks X2|
ofEE|ACIAS ERAIN O] HRkE dAA o R kS 117] 9 "inactive’ 22 HASHAY,
FAIET ARSIES: "sendonly’ & A7slo] 4l5k= Hlt]o] 7|&E ARS 4= Qi AR
7Fs5HA 5171 $iote] B2 E m-line ARolH, of&E2|A 0142 RTCRtpTransceiver.
stop(& T&T F vpAIoA G2 7HAISoF gt
RTCRtpTransceiver EFHAH, direction, msid, addList, removeList ¥ trackEventInits7}
AE 94 EFZ Aoty d o gAE ARtk
1. transceiver.[[Receiver]]?} ¥4 AEHS AR} msid, addList ¥ removelList.
2. WeKdirection®] "sendrecv' T+ 'recvonly’ ¥ transceiver.[[FiredDirection]]7}
"sendrecv'® "recvonly'® obd 7%, oA TAA addListd dolE €9 A%
trackEventlnitsE AR&Sto] EfiAIHCL o €4 EHO] 715 A3t

3. qrek ®3Fo] “sendonly” E+= “inactive”l 7%, transceiver.[[Receptive]lE false=

4. THF direction®| "sendonly’ ®+ "inactive" Z12]3L transceiver. [[FiredDirection]]°]
np7RA] 2 "sendrecv' = "recvonly'? 9, EAIH L muteTracksE AR5l
1ol 7leo) Hidt Y92 EZO] AAE A}

5. transceiver.[[FiredDirection]]& direction®& A%

o

RTCRtpTransceiver EHAIH 9 trackEventlnitso]] A|FE ¥Z4 EH F71E Aol HA
o GAE Adgith
1. $AIAE transceiver. [[Receiver]] 2 ET}.

S receiver.[[ReceiverTrack]] 22 Fr}.

fm

2
3. 2EHFE receiver.[[AssociatedRemoteMediaStreams]]& &=t}
4 H, Ed AEHY EHAHE HHZ St APHOE AJZ-2 RTCTrackEventIntE

WHE0] trackEventlnitso]l 75t

A

o

RTCRtpTransceiver EHAAIH 9 muteTracksE AREslo] Y4 EZ A|AZ A si2HA
= GAE Agsith
1. AIXE transceiver.[[Receiver]]2 =L}

2. EA;S receiver.[[ReceiverTrack]] 22 &t}

3. BFF track.muted”} flase2td, E&HS muteTracksol 713kt
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RTCRtpReceiver <41A}, msid, addList ¥ removeListZ7} AFE T 924 AEHS
Ao d o 9AE A3kt
1. 9A(Connection)& AR} A% RTCPeerConnection A2 =t}
2. msidE9] Z+ MSIDO] sl MediaStream Z§A|7} o]0 o] @449 thsf sid IDE
ARgSto] A 2 - 3G IDE ARES1e] MediaStream ZAIE AAdSHIAIL

3. 2E®Z msidol| S35k IDF 85| {15l 4% MediaStream Z{A|9] 2|AE=R

4. $AIAE receiver.[[Receiver]]2 Eot.

5. 2EZ0] gl receiver.[[AssociatedRemoteMediaStreams]]o] tislo] AEZ 3} ESHS

Ao 7 removelisto] F7F3tch

6. receiver.[[AssociatedRemoteMediaStreams]]o] = AEZHEQ] 21719 AEHO

thste], AERI} EHE HOR addListol] F7HI.

7. receiver.[[AssociatedRemoteMediaStreams]]E streams©f A73tc}.

(2) RTCRtpSender QE{H|O|A

RTCRtpSender QIE|H|o]A= 58 T2 TH0] S£0jX] MediaStreamTracko] 1FGE] L LA
1o]2 A5 WS Aol = A stk RTCRtpSender A4 setParameters
SE5HH Qlxdo] AdsHA HAHt
MediaStreamTrack, E&, A4, kind, MediaStream 24| 2|AE, AEY T12]31 Ao Z
RTCRtpEncodingParameter 247, sendEncodingsE AF&-519] RTCRtpSenderE A3/dsleH
s SAE Atk

1. senderE MZ-2 RTCRtpSender ZiA|Z Er}.

. senderol4] W& &x0] 27|13k [[SenderTrackl] ZtA it

. senderoA W& &%°] null2 Z27|3F [[SenderTransport]l & 24 gt

2
3
4. senderollA] U &F0] null& 2713} [[LastStableStateSender Transportl] S 2] $tch
5
6.

l_.

ol

. senderolAl Y &£%0] null2 27)3M [[Dimfl1E 74 3t}
ik kind7F “audio”#FH RTCDTMFSender dtmfE AJAJ5HT [[Dtmf]] Y& &322
dtmf2 AA3H}

oo MAIZHH|C|Q, 202, HO[E{SA Z212YS 2/e W3C WebRTC EES|EA 105

briFle 0L JLHI®M "G



o

7. senderolA| [[AssociatedMediaStreamlds]] W& &5%& 24 3t o] &2 ©]
sender’l AZ2T MediaStream ZA|9] ID H&2 Yehdtt [[AssociatedMedia
Streamlds] €52 sender”} [JSEPI(HIA 5.2.1)0 A= ti= SDPo] TAIE o
ARGETH
8. sender.[[AssociatedMediaStreamlIds]]E ¥l Aoz HAzict.
9. 2ELHEY Q= 7 2B, stream.idZ o] EA6HA] eH=THH [[AssociatedMedia
Streamlds]]ofl F7zte}.
10. sender”’} RTCRtpEncodingParameters HAYE Q] ZAEE 9u|sk= [[Send
Encodings]] W% &%= 27 gt

11. ¥2F SendEncodings7t o] ¢18j&9] g0 = AFEIL Hlo] QA g2 A%
[[SendEncodings]] €5 sendEncodings® A%t} 12X o &4 33o]
trueQ! ©¥ RTCRtpEncodingParameters E3sh= 2|lAER AAsic)

12. sender7} ¥l YAEZ 27|58} RTCRtpCodecParameters HAHE ] ZAES

OJu]sk= [[SendCodes]] W €52 ZA gt
13. sender”} getParameters®} setParameters EFHAAL W7] 3t [[LastReturned

Parameters]] W§ &5& 27 3itt)

14. senderg €3t}

WebIDL

[Exposed=Window]

interface RTCRtpSender {

readonly attribute MediaStreamTrack? track:

readonly attribute RTCDtlsTransport? transport;

static RTCRtpCapabilities? getCapabilities(DOMString kind);
Promise{undefined) setParameters(RTCRtpSendParameters parameters);
RTCRtpSendParameters getParameters();

Promise{undefined) replaceTrack(MediaStreamTrack? withTrack);
undefined setStreams(MediaStream... streams);

Promise{RTCStatsReport) getStats();
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track : MediaStreamTrack Et%, 9714€, null7Fs,

%/d2 o] RTCRtpSender Z4A|2} AZAE EHolr}. Edo] FREAHY EO] &0
3% & Edo] v AY 34AH 49, RTCRtpSender= A4 ZH¢
(HIH Q)& HEEA] ASsfof 51, QH 5 HEA= HHEA] QF Hf. H|H 2.9 %9 RTCRtp
Sender+= 29 1709] A4 Y-S AFoflof 3ttt EdHo| pulle]H RTCRtpSender”}

AEoHA] =t 7HAE WY /432 [SenderTrack]l €% @2 BHEA] BHks|ok gt

ol i _@

¢

transport : RTCDtlsTransport Et¢), 9J714E, null7ls

transport $42 EZoJA ultjoj7} RTP 79 PR AT+ ALoltt. RTCDtls
Transport ZAIE 57| Aol transport £/32 nulle] 2 Zo|ct. ¥E0] AR ), E9]
RTCRtpSender A= 3149 transports 3-7orH, X5 L3t transportS 53 RTP2F
RTCPE #&3itt.

7HRE o] £42 [[SenderTransport]] &% 32 HIEA] HIgkejof gl

| HiE

getCapabilities : FZ WAL

getCapability() HAE= Fol7 F72] vitjolE HEslr] 5k A4 9] 7|50 gt 7
YRl IS Higsit), glaA, ZE = 7|E AEE o 26kA] EAT A YEE FEE
Zgoto] BekeA9] 7|5 s T & Q= WS Aol $1gh Aok AREAL oo|HE=
HFEA] "audio"?} "video'd] F5F 2 A Ysflof gttt A|AHIS] o QIAFS] ol digol=
71%50] gl= S getCapability= nullS HIskic}

3 752 getd o2 Ao F-HQl cross-origin PJHE AFoEE ofZe|A oA
IZIE SHS AT Zeto|HA|o] TSt WA HelkeA= 7|52 35 75
e g3 18 & ok

(0]

o
)
5
_c‘>L
fr
)
::1

setParameters
setParameters HACE Edo] Q5w ¥4 = Oﬁ ASEE WPHe Aol
setParameters WAE7lF 325 W AREA} ofo]HEX HFEA(MUST) the oS Asgs|ok

it
1. S2HEE fAase] A MR Az £
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2. setParameters’t 325" sender® RTCRtpSender ZiA|Z Fr}.
3. EWAHE sender?t I#H RTCRtpTransceiver A2 Ett. [sender+= transceiver.

[[Sender]lo|tt.

4. T2k transceiver.[[Stopped]]7} trueetd, AEA AB/8E InvalidStateErroret 3|
reject® promiseE T ETI}
5. WFeF sender.[[LastReturnedParameters]]7} nulle]2td, MEA A/3E InvalidState

Error®} 3| reject® promises Z|E3HC}

6. the 8= Adsto] getuEE dSRtth:

1) encodingsE parameters.encodings® =L}

2) codecsE parameters.codecZ =T}

3) sender.[[SendEncodings]]ol A%E RTCRtpEncodingParameters®] 7I4+2 N
A7t

4) greF thaat 22 2xdo] AEEHH, MEA A48 InvalidModificationErroret
S reject® promiseS ZEJITE
(1) encodings.length®} No| t}Zt},

(2) encodings’} tHA| A=}

(3) parametersOl Q= ol TEH|EEE 917138 wiEtu]E ol (9E E°1 RID)
71231 sender] H-&E= s EQF R & 7HAIAL T transactionldof®=
H8E= As arste)

5) encodings®] scaleResolutionDownBy2] gf°| 1.03 ZAY Ath=%4S HSolek
scaleResolutionDownBy2] #to] shete 270 @x] Uohd, NEA4 B89
RangeError®} $H4 reject® promises Z|€gH}.

7. pg MZ& promiseZ =t}
8. &Al°ll, sender.[[SenderTrackll H&5t7] ol AHESH= parametersE AMESH|
flsf wjtjo] Ase gt

1) "teF mjtjo] A8Ho] parametersE &9l 54 0% AHEUH, T 7

7] Rt Ade g7l F71Rt.)

(1) sender.[[LastReturnedParameters]]& null® A3k}

o

o

Ayl

(2) sender.[[SendEncodings]l& parameters.encodings® %3},
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(3) undefined®2 pE &gt}
2) SioF mjtjo] ABS SAdohe B9 77 HAYsH t2 Bl

tj7]€ofl gofof gtk

(1) qteF st=qo] fais AT o Qo] Q77 TRt
"hardware-encoder-not-available'2 A4 H A2 AJd%E RTCErrorZ pe
reject ¥, GAE SHIITH

(2) Btk st=go] QEH7F wEHEE A YUsHA ot eF7F WA AE
errorDetail®] "hardware-encoder-error'2 A4H A2 AJ4d%E RTCError2
pE reject, HAE FHTITH

(3) thE Ee 5o tisl, AlEA A€ OperationErrorZ pE #Afreject)3tth

9. Return p. (p& 4.

PSS MY

i

3%, errorDetail©]

setParameter+= SDP AEARS 514 °=2“% offer/answer® 2 BAISt envelope WollA]
oo Adlo] FAISHAY Ak WS Hske HT A 4= Sloh
RTCRtpSendParameters 94U E|Q] $AL o|AS SASIHA] REE A Eo] jlouzg
W78 4 = cnamedt T2 /442 ¢7] AEolrt BIE MFEN &2 e ASZ ARAT
ofolHEZ} Hdf BIE MEFES 2ISH] YR SH= BAI0] SDPeF 22 thE oA A8
HIE 25500 digt AlokS TEA7| =% sfiof k= maxBitrate®t 22 HAIE ARES10] AlojEnt.

getParameters

getParameters() WA=+ Edo] Jiﬂoﬂ %73 RTCRtpReceiverZ Z<E= BP0 of

RTCRtpSender A2 @A nl=jr]

getParameters”} SEFH, AREA} oo]HEE HITA|(MUST) o2 TAE Addfof st
1. sendergE 4R} 5% RTCRtpSender ZAZ AASMIAI L

ot

m
il
1::
r__%

-

2. T} sender. [[LastReturnedParameters]]7} nulle] oFH2hH, sender.[[LastReturned
Parameters][& 2ot GAE ST

3. results Th2 IS Eoto] 499 AZL RTCRtpSendParameters YA 2|2 Ett.:
o transactionldE MZE 1§ AEAZ AA3HT
o encodingsZ [[SendEncodings]]®] W& &39] 3o & A3},

o headerExtensions A|EAE A4S Ao FAE ot SRS 7[REog ZAJH
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o codecsE [[SendCodes]] Y &€%9] #to= HHIt
o rtcp.cname ¥ RTCPeerConnection®] CNAMEC & A Ht}. rtep.reduced
Size7} A5 Ao FFE HF rueE AAEI DA R A4 AAR APHt

4. sender.[[LastReturnedParameters]]& result=2 A7t
5. sender.[[LastReturnedParameters]]E null2 A4sk= 2 ti7]gel 71z

6. 2AE Hdei.

getParameterE setParameter®t 374 AREsto] th33t 2 o R niein|HE HAS

% olrk
Example 2

async function updateParameters() {
try {
const params = sender.getParameters();
// ... make changes to parameters
params.encodings[0].active = false;
await sender.setParameters(params);
} catch (err) {

console.error(err);

setParameter©l et 5&0] 4T E T getParametero]] I3t T& S22 £ = wlahu|g
e REgsitt

replaceTrack
RTCRtpSender®] @4 EdS AFA glo] AleH EH(Ex= null EY xZh)o g tiAsh=
AE=E gt

replaceTrack HAE7F SEEH AREAL ofo|EE RIEA] the BAE AdsfoF oot

1. senderE replaceTrack®] &%+ RTCRtpSender A= A3},

2. transceiverE sender?} ¥ RTCRtpTransceiver A7} HLE = 3t
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. connection sender?} A¥E RTCPeerConnection A7} HESE gt

. withTrack= ©] HAEY] QXL HEE 3}

. TFeF withTracko] nulle] obd¥} “&A]of| withTrack.kind”} transceiver®] ERAIH

tg=0H, A 89 TypeErroret @7 reject® promiseE =€

. connection®] % ARl thF HAE A4 AyE Wit

1) 9HF transceiver.[[Stoppedl]7} true 2, MEA AAH InvalidStateErroret 7
reject® promiseS T ETIE.

2) pg MZL promiseZ FT}.

3) transceiver.[[CurrentDirection]]°] “sendrecv” T+ “sendonly’2FH sending=
true® =t 1A ¢oH false? Fth
4) s 9AE HEE A3t
(1) 9F sending®] &l withTracke] nulle|2hd, SAIRA $A1LS ZA|A|Z]
(2) 9HF sending®| true°]il withTracke| nulle] oF2hd, withTracke| SAIARC]
oju] 4 BFE FANISHA] FaL FAIR o3l SA| HEE 5 UsA] o F-
Axstal, 184 goH A= AAE InvalidModificationErrore} $H4| rejected
% promiseE =¥}
(3) sending®] true°|il withTracke] nulle] ofuzhd, &A1Z1Q] 7]& EdHo] old
withTrackO 2 tiTIgA| A3t
@) o2 2AE Ask= AdS d71gol 715t
1> ¥FeF connection.[[IsClosedl]7} true2td, GAE ST
2> sender.[[SenderTracke withTrackS& 73T},
3> pE undefined® 343t
) pE YERITh

&

ﬂllﬂl
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E
o =z IH

%

v oL o EELE
= A= o EZII

1. [RFC6236]° AdH = AAH oluA] e 5ol gloz shd= HA.

2. LAUBS FHo] AUES 2 o WA,

3. UA ZP AR AEgE Egie] Hlte Edo] b 49

4. Qv Edo] B2 A 8 71 A9

5. T ARYoHE AA(UHHH R Suglo] ATE) PAE TS HAT 5 9L S
oIk, BRIZHIE 2EEQR] Ak Q5Y Ao o) B4E TS TN 2T
% 9l

setStreams

o] FAIxte] Edt AAT MediaStreame A%
setStreams HAE7} SEEH ARR A} ofo]HE= HIEA|(MUST) the A4S Ad)sfof i},

1. senderE WAE7l 3&% RTCRtpSender ZA|= AAgHc}
2. connectione ©| HAEY} &% RTCPeerConnection A= A skt
3. TFF connection.[[IsClosed]]7} trueghd, InvalidStateErrors 2HYA|ZIT.

4, 2EHYES HATO] 942 FAE MediaStream A ZAEZ TAY, HAET} QIR}
o] T=H 49 ¥l gAER Frof

5. sender.[[AssociatedMediaStreamsldsE ¥l oz A3}

6. 2EYEY ZF AEHA, stream.id’t AAEA] LkthH [[AssociatedMedia
StreamlIds]]2 AA3c}

7. connectione 9519 negotiation-needed Z1E PH|o|E 3}

getStats

SAA] gt BAR 3ol A3
getStats() WA=} TEEH AREA} o]

fujr

%7408 Hyght
HE+= WHEA(MUST) ths 9AE Adsior ok
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1. Mg selector)E WAE7F &% RTCRtpSender A2 Frt.
2. pE M=EE promise® T, WEZ thg GAE AP
1) A Ag gaejEe] wet A selecton)E BAIE BAE

2) 7AE SAE E3ehke ARl RTCStatsReport AAHZ p

m
i)
ol
A

oX,
roh
W)

(D RTCRtpParameters At

WebIDL

dictionary RTCRtpParameters {
required sequence{RTCRtpHeaderExtensionParameters) headerExtensions;
required RTCRtcpParameters rtcp;

required sequence{RTCRtpCodecParameters) codecs;

b

| RTCRtpParameters B4 W4
headerExtensions : {RTCRtpHeaderExtensionParameters)A|&2 E}Ql, 7%
RTP 3t &4of tigh oefu|gE 23lsl= AldA ¢7] 28 oiefalE.
rtcp © RTCRtcpParameters B9 rtep, 88
RTCPO| AREsh= wH=tolE. ¢7] A wketolE.
codecs : RTCRtpCodecParameters A|3X B9, 855
RTCRtpSender7} A1&4g ntjo] Felu} RTX, RED ¥ FEC HAUZQ] =S Z351= AJEA.
RTXE &% AdEo] 7kt 2 njgo] ZHEo] tf8sto], mimeType©l audio/rtx E+=
video/rtxE 53 AJASE Uetl+= £47) sdpFmitpLine $4("apt’ 2 "rtx-time" 2|
AB)ol codecsell AEEZZF = Zolct. 7] A zehig.
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@ RTCRtpSendParameters EA{L{2|

WebIDL

dictionary RTCRtpSendParameters : RTCRtpParameters {
required DOMString transactionld;

required sequence{RTCRtpEncodingParameters) encodings;

|8

| RTCRtpSendParameters 94| dy
transactionld : DOMStringE}}], 8%
npRjero 2 A8 w7 W= Z3to] ok

-5 AR}, setParameters ©|4 get Parameter©]]
718kt AgE &3 4= Qlal, ZMAIAR] WMo gl EARIE ¢7] A meE.

encodings : RTCRtpEncodingParametersyA|&82 B}l encodings, 7%
mjtjole] RTP =0l thet metnEE Eiltsle= AlEA.

@ RTCRtpReceiveParameters EA{L12|

WebIDL

dictionary RTCRtpReceiveParameters : RTCRtpParameters {
;

@ RTCRtpCodingParameters SAL{Z]

WebIDL

dictionary RTCRtpCodingParameters {
DOMString rid;
;
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| RTCRtpCodingParameters B4 &] #H
rid : DOMString EHY]
ThoF M =]o]QlthH, o] RTP QUAP [JSEPI(AIA 5.2.1)014 gt RID dlt] EFgAtet
S ALHr}. RIDE setParametersE B9 4T 4= glth. 3415 addTransceiverof Agt

QAL 24 4 Uk 9] A s,

® RTCRtpDecodingParameters EALZ

WebIDL

dictionary RTCRtpDecodingParameters :

® RTCRtpEncodingParameters SA{L2]

WebIDL

dictionary RTCRtpEncodingParameters
boolean active = true;

unsigned long maxBitrate;

double scaleResolutionDownBy;

|3

4| RTCRtpEncodingParameters

active

o] elFYjo| &R AL =

RTCP BYEE ZH$EHA] =t}

maxBitrate : unsigned long E}Y)
EAfol= 4, °] AIGS X*—‘—OP‘ o] AR

oflo]dE+= maxBitrate FHS ZI5HA] &

oMol HA[ZHH|E|2, 202, HO|HE

RTCRtpCodingParameters {};

. RTCRtpCodingParameters {

944z #@y
: boolean B9 active, 7183} true

29l Vet false Aol
true® A%sHA o] ¥ o] HAEHc}

o] 9lFgo] t oA} ALE|X] ek=tt.
false2 AAs% SSRC7} A|AEA] ooz

Sl 29 vl AEE it A8

Z,\_
O 3 QAT 7lo] oIS AeEA B 4 Ytk
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25 HIE olc)
tinl

HE x%/\Eo] THA]

o]—/\cl- 7]—-0]— ﬂﬂ‘ﬂ

ASHAT, HIE H5E

wWepy 02 HEdolEetE shie] mAE

A531710] SE3 HHES 583

geli e mltlolet Qs

£ M=

E0] 20| &

o}ro.
0=

_a

scaleResolutionDownBy : double E}¢]

o] WH-& &A12L9] kind”} "video'?d
021 ghol <l 7 WIgolH 34
H|t 9] I7|&

R
A9 SAA

2 Aoh).

@ RTCRtcpParameters EAL2

WebIDL

dictionary RTCRtcpParameters {
DOMString cname;
boolean reducedSize;

|3

Z0] 1/4 3719 T E A
gtk A 1 0—”?—‘:} AAY Zofof Bt} 7|

2 W= AR Flojo] 4=9] 2uljo] wie} Z-GEh. Flo]oj7} she
]Ejﬁ,_& 2ALY S 851 G=rHl: ScaleDefolutionDownBy®] 1.0

1‘3} 1%%01 # 1 2.08 3%
SHA| . gke] 1.0014
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| RTCRtcpParameters 9A1]E] w4
cname : DOMString EFY)
RTCPOA AM8sk= #E o] B(CNAME) (°l: SDES =IAA)). ¢17] %18 mler|H

reducedSize : boolean E}Y}

=°le H RTCP [RFC5506)°1("H TdHA=AEE 739 E= [RFC3550)(AAE 73-Hel
YAE B9k RTCP7E H=UeA] o Q7] 438 mi=fo|g.

RTCRtpHeaderExtensionParameters SA{LAE|

WebIDL

dictionary RTCRtpHeaderExtensionParameters {
required DOMString uri;
required unsigned short id;

boolean encrypted = false:

|8

4l RTCRtpHeaderExtensionParameters G4z @y
uri : DOMString EtY, 7%
[RFC52851° 2l€ RTP @lle] 27¢9] URL ¢17] A& wfehale.

id : unsigned short E}}], 854
S S AESE] Sl RTP wizlo] W2 gk ¢i7] A& ==haE.

encrypted : Boolean E}¢
SH el Adzsl off. ¢7] & mEtrlE.
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E
=

RTCRtpHeaderExtensionParameters GAUES 53 ofZe]Alc]AdL g 40|
RTCRtpSender T+ RTCRtpReceiver WollA ARSSIES FLAEJAER] RS 2AST
4 Atk RTCRtpTransceiver EFHAIHY] 3L, ojZgAo]H SDPE +& =4 Z8
glo] ohZat 2ol g5 &) "direction” MI7RHS(RFC528519] A4 5004 HojE)E

29% % 3k

1. sendonly: transceiver.sender.getParameters(). headerExtensions?t 23 Jlt 2H4.

o

recvonly: transceiver.receiver.getParameters(). headerExtensions?t 23 Jfjc] 4

o

sendrecv: transceiver.sender.getParameters().headerExtensions2}
transceiver.receiver.getParameters(). headerExtensions& & tF Z33t 9y &4,
4. inactive: transceiver.sender.getParameters().headerExtensions =

transceiver.receiver.getParameters(). headerExtensionsS EHoIHA] 2 dlH] &4

©® RTCRtpCodecParameters S|
WebIDL

dictionary RTCRtpCodecParameters {
required octet payloadType;
required DOMString mimeType;
required unsigned long clockRate;
unsigned short channels;
DOMString sdpFmtpLine;

¥

| RTCRtpCodecParameters G4t {4
payloadType : octet Y, 2%
o] FE AHsl7] ol AR8ol= RTP Ho|ZE 53, ¢7] & mietulH.
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mimeType : DOMString B+, 87
4 MIME u[tjo] §3/519] /3. fast vldo] 5383 5K 32 [IANA-RTP-2Jof| EA=]of
At ¢17] Mg mhEtulH.

[©)

clockRate : unsigned long E}%], 874

79 29 STt 22z BAE. 9] A weh,

channels : unsigned short E}¢

EARe B A w(Hke=1, 2HHL2=2)F Yetdtt. ¢l7] 18 metolE.

sdpFmtpLine : DOMString EFY

[JSEPI(AIA 5.8) Fdlof HojH & Fdlo] sfdsh= SDPY a=fmtp =IRIoIA "E7F nha|E]
ZH" 9T RTCRtpSender?] 7% o]&3t mtetu|el= Y4 7]&o4, RTCRtp Receiver?]
3% 24 7|04 U2t 7] AE mEhE.

RTCRtpCapabilities C|AL]2]

WebIDL

dictionary RTCRtpCapabilities {
required sequence{RTCRtpCodecCapability) codecs;
required sequence{RTCRtpHeaderExtensionCapability) headerExtensions;

|8

4| RTCRtpCapabilities 941 g] @y
codecs : RTCRtpCodecCapability)A|#2 E), 875
A ¥El= miYo] FE3} RTX, RED ¥ FEC HAUEY 5. RTXE &8 AXSE #I%
codecsoll= & ot QNEZTE 245k, sdpFmtpLine> EA6H4] gh=tt.

headerExtensions : RTCRtpHeaderExtensionCapabilityA|34 €9, 87
RTP st & A

oMol MA|zZtHICIR, 202, HojHEA Z2ae)A g 9|3t W3C WebRTC BESHHEAM 119

briFle 0L JLHI®M "G



@ RTCRtpCodecCapability EMLIZ]

WebIDL

dictionary RTCRtpCodecCapability {
required DOMString mimeType;
required unsigned long clockRate;
unsigned short channels;

DOMString sdpFmtpLine;

| RTCRtpCodecCapability 942 #4
RTCRtpCodecCapability S§A4He= TH 7]590] theh FJE-E Al53lct. 344 SDP offerof|A]
TEEE HolEE R3S &Y & S 75 2 AlTEHA dE =9 o3 Zoh
1. A== F fj7lst 2 g 242 shud, H.264/AVC #9271,

2. 29 £V € F CN Z4,

)

mimeType : DOMString B+, 87

) MIME "]t §9/519] 79, 788t vt 597 519 5382 [TANA-RTP-2]ol| A =]
oIt

clockRate : unsigned long E}Yl, 8%

58 g8 SEb Haxe Bad.

channels : unsigned short E}Y

Al A%, Fd Ad w(Ex=1, 2HHL=2)E et

sdpFmtpLine : DOMString E}%}
Flof sigsk= SDPO] a=fmtp ZRU(U= B-P)olA "B niefn]e 29" FE,
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@ RTCRtpHeaderExtensionCapability EAL{Z]

WebIDL

dictionary RTCRtpHeaderExtensionCapability {
DOMString uri;

|8

4| RTCRtpHeaderExtensionCapability ©41z] dy
uri : DOMString EFY
[RFC5285]9] Aol= RTP 35 33kx+e] URL

(3) RTCRtpReceiver QIE{HO|A

RTCRtpReceiver QEHo]AE 3-8 T2 o] MediaStreamTrack] $41 AEE AARSH
T+ UES 583t

string, kindE AR&sto] RTCRtpReceiverg TFa#d o TAE A
1.
2. E

[©) WAV 2 BTSN O}

olv

Jeick
receiverg MZ& RTCRtpReceiver A2 A&t

EHS 22 MediaStreamTrack 84| [GETUSERMEDIAIZ A5k} E#O] A
receiver’} Al&sk= 92 42271 =k track.idS AFRA} ofo] A EQ] 9] A= H
Y49 EH Dol WiEEA] et ol folgitt.

rlr

. track kindE kind=2 Z7|3}3it}.

. track.label& "remote” BAES kind2 Rt A= 27]3}3ITE.

. track.readyState® liveZ Z7|3}3It}.

. track. mutedE true2 £ S4A%E MediaStreamTracke] H|t|o] Hlo|HE $4l5k=

3L S4AE &4o] oj@A HHYE=A] oji= MediaStreamTrack A4S 2H=31ct

. receiver®|A| [[ReceiverTrackl] Y €52 trackC = 27|33t g2 2= gt}
. receiver®|A [[ReceiverTransport]] WF €% null2 27|33 gh& 2== 2t

. receiverol|A| [[LastStableStateReceiverTransport]] W5 €52 null2 27|3I5t +&

2EE Gt
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10.

11.

12.

13.

14.

WebIDL

receivero|Al [[AssociatedRemoteMediaStreams]] W& &% ZHA sfal, ©
receiver?] MediaStreamTrack Z{A|7} 92% MediaStream 244 2|AES YERY AL
Hl g AER Z7|3}3I}

_

:

X,

receivero 4| [[LastStableStateAssociatedRemoteMediaStreams]] W5 €5 z¢
osfal ¥l YAEZR Z7|5ISi},

receiver9F] RTCRtpCodecParameters G4 9] Z|AEE oJu|sk= [[Receive
Codecs]] Wi €52 24 st ¥l gAER 27|53t

receivero)|A| [[LastStableStateReceiveCodecs]] Wi €5& ZHAo1aL vl Y| AER
z7]5k3ict,

receivers ZETI}

[Exposed=Window]
interface RTCRtpReceiver {

readonly attribute MediaStreamTrack track;

readonly attribute RTCDtlsTransport? transport;
static RTCRtpCapabilities? getCapabilitiestDOMString kind);

RTCRtpReceiveParameters getParameters();

sequence{RTCRtpContributingSource) getContributingSources();

sequence{RTCRtpSynchronizationSource) getSynchronizationSources();

Promise{RTCStatsReport) getStats();

|3

| &4

track :

MediaStreamTrack Er%, 97] A&

track $42 o] RTCRtpReceiver Z4A| receiver®t A2 EZolct

Fug S22 g 1] AR track.stop()o] FFolgh= AL Frarsfoksitt.

receiver.track.stop(> receiverg YA|HOZ FA|SHA] FOTZ  receivere T ZEE

AEH 0w ASHET 7EAE o, £42 WHEA] [[ReceiverTrackll €521 342 2€sfoF itk
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transport : RTCDtlsTransport Et¢), 917] AL, null 75

transport /g2 AR EHS 913 H|Ho7F RTP WA FHIZ FAlEl= Aol
RTCDtlsTransport S FAI51H7] Aoj| transport $42 nulle] € Zo|th HES ARRSH
], E4=9] RTCRtpReceiver A= 349 transports &-FofH, ¥ 5UsH A4S Fo
RTPS} RTCPE A4IRH.

71w, $42 BEA(MUST) [ReceiverTransport] €% 7S 2l€ldfjof sict.

| HiE

getCapabilities : FZ WAL

getCapability() Hl&Es= ol F79] nlyolE F4lsh] 913t AL’ 750 tiet 7He:
A B Bkt YAas, ZE B 7|8 JHIE d|ofshA] At A ¥EE ZES
IG5l BefeA9] 715 8= ?:‘V—H@—/F Q= BRSO AlZ5}y| 95k Aot} AR} ofo]HEX
HIEA] "audio"?} "video'e] F5F = AlYshof gttt A|ARI0] s 142 Fhol sfdet=
71%5°] = 73S getCapabilitys= nullS &3,

o|g|gl 7|52 Yntyg o2 AFx|o] F+2Ql cross-origin FHE AFoEE ofEEA 0]
IALHY BHS S7HAFITE ZEto|HAof TI7gE WEofA BekAs 7|50 TE i
At Busks A 22 gstE 18s & Qth

getParameters
getParameters() MAE+ EdHo] tjig == B tigh RTCRtpReceiver A2 EA|
e E Rt
getParameters’t =% RTCRtpReceiveParameters 94+ th33} o] 449
* headerExtensions A& FAIAZE @A £41T F8)71 E &Y 32 7o =
K1,
* codecsi= [[ReceiveCodec]] HH €19 #o= HAAHH
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o2k
k=l

24 4 94 7lg 27 o] TY F5 dFE vE = Ao A€ S0, 379 o]
ASEE, PR FUS 742 AT FH)7F E0] getParameter25E FHS BF
HiBlohAl ot Jey 94 AEZRIETZL 27020 SHE e, 41717 H ol =41
ZH|E & drt g7] g BAEQ] I ¢ o]A}; getParameters©l] 23] HISlE %]
&= 2ol

¢ S} WA Z4¥ 379 RTCP WAL 4T 247} o] g A% reep.
reducedSize= true® AR, 1A & HL- falseZ A HY. rtep.cnames

A At

getContributingSources

n}A]a} 102 E9F o] RTCRtpReceiverd] oJ8] Z:A1% zF 7.9 CSRC AJ@Aje] tfat RTCRip
ContribingSourceS WAk EFYABIT L2 HISHSHCE

getSynchronizationSources
opR]9k 102 52t ©] RTCRtpReceiver©] 2J8f A% 2+ 113 SSRC 4EAt] st RTCRtp
5

7)
SynchronizationSourceE WHAE BFUAHIE &A= Higlgict

getStats
of ARl et FARE sk AE vlE7]A R Hilgith
getStats() MAE7} SEEH ARER
1. selectorg WAE7l &% RTCRtpReceiver A2 =T}
2. pE ARR ZRUAR 40, tys WA S BEe Agdth
1) B4 A" dagjFof| wet selector2 EAH SAE FH3IT
2) 4% BAE Eok= 23Ql RTCStatsReport AR pE A3t
3. pE eIt

i

i

RTCRtpContrubritingSource 2 RTCRtpSynchronizationSource GAU ol Z+z¢
ol 719 AA(CSRC) Ea= 5718F AA(SSRO)A Tk FE7F 25| of St} Sl o4
RTP mi7l9] 2T Q E+ H|t]Q IZH|QJo] RTCRtpReceiver?] MediaStreamTrackel] A=,
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E
=

AREA} ofolHEE o dizle] 8-S 7|¥EeE RTCRTPContrubritingSource @ RTCRTP
SynchronizationSource EAUH ol tigt TH JEE FJuo|Est= AP ti7]Fel Eolok
=g

SSRC AJEA}of| offgsl= RTCRtpSynchronizationSource AFd¥} HHE HHE= ofd
Fello|EE, RTP wjZlofl CSRC APEAPF Z3HE 739 slid CSRC AEAlof| sfigshk= RTCRtp
ContrublicSource AFd3 #AHE FEE Hro|EHT},

AREAL oo HE+= RTP BFUARIEY] QEXEC=® RTP HZ& AZsfoF gtk ARGAL
oloJAE= oA 10% oJuiol] RTCRtpReceiver?] MediaStreamTracke]] A% RTP %19
HBE YFEA|(MUST) Badsfof gt

MediaStreamTracke] Z&o]oF-2 QJal Aol 2= o] A Lrjeke getSynchronization
Sources ¥ getControvingSourcess EE—HOI FTREA = 3 A HJRE Hidksi,
J3+= RTP HAE "Fgsh7] 7t 4= 7o) ofrt.

ol
A4 Ago] PR iz, 2% Fah 553 @ ojms YAose guEoR 7
2 & Aok "2bA sk oHE fx Q] A oA £ RTCRTPRTPReceivers
fgt 2E ¥ RTCRtpSynchronizationSource ¥ RTCRTPContractingSource
U7} RTP AETI0) 9 Aolq 8 otehe & TRL ZE %] ol
Ade A4 9= H7144 ¥= "art gl

WebIDL

dictionary RTCRtpContributingSource {
required DOMHighResTimeStamp timestamp:
required unsigned long source;

double audiolevel;

required unsigned long rtpTimestamp;

|8
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4| RTCRtpContributingSource G412 w4
timestamp : DOMHighResTimeStamp E}Y), 879
Q&4 A2 RTP #719] ZFYo] RTCRtpReceiver®] MediaStreamTracke]l g
7H 2o AI7RE YERfE EFYAR T EFARN I = TFA] Performance.timeOrigin +
Performance.now()= % 2J=t}.

source : unsigned long E}Y), 8%
710] B 5718 £249] CSRC EE SSRC AE%}

audioLevel : double B¢
QT AR M. o] F2 0..1(AF) Atol9] FholH, 94714 1.0 0 dBovE UL,
02 5475 YeaL, 0.5% 0 dBovold &% 2] F 6 dBSPL #3lE LEhdch
CSRC2] 7, RFC 6465 3llt] &go] U= 75 [RFCo465]01 Zoj= 2 ghofl A Hglsfof
ShH, 187 ¢k A% o] HHe ‘?IE/\](MUST) ZAISHA ghotof qitt,
SSRCO] 7, HHEA] [RFCO4641°7 H2o)e 4+ FhoflA ®gksiof gt RFC 6464 35| o]
—,—NEJ 7ol gl Bl ThE A=IEAET} ARGA} ofloJHET} of AL FAA] A=EJAES]
. Ol #&Z glofof gttt
T+ RECE= Al2Elo] IFH S 4= Sl 718 2 Aleo] disl 22 tid= eHe #ds Yeili=
0—'?'*‘51 12777}119] A Fo = fES YRl wEbA 02 AlARlo] JIFFESE & Sl= 7
S UEH, 1272 S4A4E Yepdch

ojzfgt gZ A3 0.1 HAE HstHH 1279 2 0°2& ®Esly, HE HE 2
10"(-rfc_level/20) WA AR5

C

—

r

rtpTimestamp : unsigned long E}Y), 8%
[RFC3550] A4 5.1 49jE di= v|Hoj7} A4 vpA|et RTP BIAHE,

WebIDL

dictionary RTCRtpSynchronizationSource : RTCRtpContributingSource {

boolean voiceActivityFlag;

|5
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| RTCRtpSynchronizationSource A WH

voiceActivityFlag : Boolean EFY

QR 417} Z-golet. o] ArolA AdH mpA|d} RTP HjHlo] 34 S5 = (AR
Z3ol=A] RE Yehdth REC 6464 &4 sllti7F gAY [RFC6464], AA 4, voice
ActivityFlagollA A7t & "vad' S 442 "off' & AH5to] moj7t V BIEE ARESHA]
U=t AeE Bl Hfolrh

(RIEet 713) Ol 1

FARe] gl ok&o] gl7] W] voiceActivityFlags Y33t 715082 HA|SH}

(4) RTCRtpTransceiver QIE{H0|A

RTCRtpTransceiver QAE|Ho|A= Z& ujtjo] AEY "{dentification-tag'S B-Fok=
RTCRtpSender®t RTCRtpReceiver] Z3+& WeRdTt. [JSEPIAIA 3.4.1)0014 A <J3t uiet
Zo], RTCRtpTransceiver+= "mid" g°] nulle] ofHil ujtjo] 7|&ofA] njtjo] AEH
"identification-tag"®t YA|ok= ¢ vlto] 7]&dt o] Jotal sh, THA] 2 -

s mlcjo] 7|43t walo] girkit wheh

E
=

RTCRtpTransceivers JSEPS] A2 H& 91 7|& 29 4 o, IR 7|&dt
ofd3s] Teo] gtk FAjo] sk HAE &= Qe ol

RTCRtpTransceiver®] E#MAIY FF7+= A3E RTCRtpReceiver® MediaStreamTrack
AAS] S5l o3 o=
RTCRtpReceiver 24|, receiver, RTCRtpSender Z44, sender 2 RTCRtpTransceiverDirection
%, direction= AREdto] RTCRtpTransceiverDirections A/dsH ths THAIS Adgsict.
1. transceiverg A2 RTCRtpTransceiver A2 Ftt.
2. transceiverE sender® 27|93} [[Sender]] W €22 ZA gt
3. transceiverg receiver2 27|83 [[Receiver]] WH &%

4. transceiverg false2 27|13} [[Stoppingl] WH €& 24 3t
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transceiverg false2 Z7|3F8 [[Stopped]] W& &5 244 3t
transceiverg direction®® %7]8}4 [[Direction]] W¥ &€& 24 gt
transceivers false® %7|3FH [[Receptive]] U5 &2 24 sttt

transceiverg null® 27|3Fd [[CurrentDirection]] W4 €& 24 St}

D S S N

transceiverg null2 27]13Fd [[FiredDirection]] W& €% 24 it

10. transceiverg Wl HAER 27|3}H [[PreferredCodecs]] W &% 24 3t

11. transceiverg null2 27|34 [[JsepMid]l]l HH &5 244 sttt 0|42 [JSEP]
(A5.2.18 L A5.3.18)0] A= "RtpTransceiver mid property” °]™, 34wt
Sch=od

12. transceiverg null2 %73} [[Midl] YF €= 24 2

13. transceiverE 2SI}

5
d

transceivers A4Sttt A4 7]E RTCDtlsTransport @ RTCClceTransport 2447k
AMAEE= AL ofYth o] RTCSessionDescriptions Aok T2A|A0 YHZut

gt

WebIDL

[Exposed=Window]

interface RTCRtpTransceiver {

readonly attribute DOMString? mid;

[SameObject] readonly attribute RTCRtpSender sender:

[SameObject] readonly attribute RTCRtpReceiver receiver;

attribute RTCRtpTransceiverDirection direction;

readonly attribute RTCRtpTransceiverDirection? currentDirection;
undefined stop();

undefined setCodecPreferences(sequence(RTCRtpCodecCapability) codecs);

|8
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>

2
&4

mid : DOMString B¢}, 971 AL, null 7Fs
mid 42 24 9 92 7]|&0] FAEI BAE= Btjo] AEH "identification-tag'o]tt.
P& o], $42 [Midl €% @ WreksfioF gtk

sender : RTCRtpSender B¢, 97] A&
sender $4<2 mid = [[Midl]2 $41& 4= Q1= RTP vlfoof| dgdsk= RTCRtpSenders
2R $42 7P o, WEEA] [[Sender]] €% #2 RHRITH

receiver : RTCRtpReceiver Et¢), ¢7] A&
receiver £ mid = [MidI& 418 4= 9= RTP v|t]ojof| dfgsk= RTCRtp Receivero]ch

£ 7L |, HEEA] [[Receiver]] €5 42 HIESHTH

direction : RTCRtpTransceiverDirection E}Y

[JSEPI(AA 4.2.4.)014 2]t vk} o] direction £/3<2 ©] transceiver? 4135 4}
YERH, o] offerE A/t SH5| 93t ©&0f AREE Aot W dUlolEw SA
AL=A] &=t Al S createOffer U createAnswer®]] tigt 352 sig t|t]o] 7|&S
[JSEPIO] A9 thZ sendrecv, sendonly, recvonly T+ inactive® HEA[SHHAA 5.2.2
g AlAd 5.3.2).

P& o, AREAF o] EE HIEA(MUST) o 9AE Ad¥sfoF gtk

1. transceiverE AlEl(getter)”} &%= RTCRtpTransceiver A7} HEZ

_ﬁ%

Ol

Ol

Ei=g
2. WCF transceiver.[[Stoppingl] ©| truegbH, “stopped’ & Z|E3Itt.
3. ¥R gow [[Direction]] €&9 7 Z€lsict

O

A ul, ARSAF ool E: WIEAMUST) the 9AE AsoF itk

o]

1. transceiverg AlE|(setter)”} $&%+= RTCRtpTransceiver A7} E=5 3t}
. 9EE transceiver?t AE RTCPeerConnection ZJA|&2 =Lt

. transceiver.[[Stopping]]°] true2}H, InvalidStateErrorg TAJAIZITE.

2

3

4. newDirections setter?] UA=ZE FT.

5. Ttk newDirection®] transceiver.[[Direction]]¥ ZtHd, GAE ST
6

. TFF newDirection®] “stopped’?t ZTHH, TypeErrorg YA
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7. transceiver.[[Direction]]& newDirection®& 233t}

8. 94 93t negotiation-needed ZFH 1= AJd|o|EZIT}

currentDirection : RTCRtpTransceiverDirection EtY), ¥7] A&, null 7}5
JSEPI(AIA 4.2.5)°14 A2t e} 7Ho], currentDirection €482 o] EAIHO] tal] EAMEH
A7 WS YERAT currentDirection 4> RTCRtpEncodingParameters.active®] £}
=YZot}. o] EHANL offer/answer 1ol EHH o] Qe 4, 1 g2 nulle]h
EAH7F YA =H ZF2 "stopped'7t Hrt.
7HAE W, 74 ool E= BIEA(MUST) thy ©AE Adsiof gtk

1. EHAHE AE(getter)”t &%= RTCRtpTransceiver A7 X% 3t}

2. WeF transceiver.[[Stoppedl]7} trueztH, “stopped’& Z|E3lt}

i

Ol

3. 18] ¢kow, [[CurrentDirecion]] €59] 3+ &g},

| HAE
stop
/M98 o= EAME ojn] AR5 o2 o AAE Aom HARI o= SA| EfAHY]
SAAZE © ol SAlSHA] Ral, ERHAIMTE B ol SAlsHA] FsHAl & Aol Stop(&

3&0k= A EZF RTCRtpTransceiver?] A RTCPeerConnection®] 83t @4 S0

A1E ERAME [JSEPI(AI4.2.18)°l Fold tiz s EfiAIHl tigt nrof Ao XE

0HS WA ] Yol &S createOffer = createAnswers S=3H}

stopped EA] &2 3t stopping AEHE FAISHH.
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E
=

stopped”t o4z} stopping?l EdAHE 4 FAo] st UAR o]z XA

Ao] S22 = Aot ERAH Y stop() HIAETL A= EFAHE BAA7|= YQlo]
Hohs AL oujeitt.
stop WAL SEEH AREAL oo]HE= BEEA| T BAE AdYs|of gt

1. transceiverg W|4AE7} $&F= RTCRtpTransceiver A7} H =5 3},

ISAEE A i

falses 7]%2& ofal ARFAl= boolean #S Zb= transceivergs 541 U A1

o]—_T/_

L.

. disappear”t ARl 749 receiver.[[ReceiverTrack][& T52 F+= T

connection transceiver?} WHE RTCPeerConnection A2 Ftt.
TOF connection.[[IsClosed]]7} truegld, InvalidStateErrorsS WAJAIZITE
Tk transceiver.[[Stoppingl] ©| truestd, BAE SHIIT]

transceiverg &ot] $AIT} A4S FHIITE

S

o,

connection® 3 negotiation-needed Z1E JUo|E

ol
2

ze theat gk

senderE transceiver.[[Sender]]Z FC}.

2. receiverE transceiver.[[Receiver]]2 =L}
3.
4. [RFC3550]°1 gAIE = senderZ} S4lstal Qlel ZF RTP AE9 ] tfs RTCP BYES

sender® U|TolE &Al5M= AL Zo3ic}

At

. receiver@ U|Ho]E FAlGH= A& FHIIC

g A5
Tttt

i

ol olflES Yot

. transceiver.[[Direction]]& “inactive’® A3}

. transceiver.[[Stopping]]& true® =t}
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falseE 7|24 2 stil AFRIA= boolean #& Z+= RTCRtpTransceiverg FA|ok=
S EE v Aok

1. ¥FF transceiver. [[Stopping]lo] AAlOH, transceiver?t disappearg &3t S417
A SAg

2. transceiver.[[Stopped]]E trueZ A&}

3. transceiver.[[Receptive]]& falseZ 243}

4. transceiver.[[CurrentDirection]]& null® 473t}
setCodecPreferences
setCodecPreferences HlAT= ARGAL OfoJHET} ARESh= 712 FH] 71 72 Arg Rt

createOffer = createAnswers AREot] AlA 7]1aS LT tf AREA} oo E& HEEA]
codecs QIR0 X AH A& o] RTCRtpTransceiver®] sf@sk= Tjtjo] MAdof tisf FAIH
FES FIEA|(MUST) ARESfoF ity

| HACE 3-8 =g J3o] EX Fd(RTX/RED/FEC 239 EARS HIZAsIet
gt} E3E 58 T2 o] YA mojrt AF EFo| 7Y WA Yehbe IS
ok 4= ot}

4] AL o] ¥iHo] tA| 3&E wj7EX] o] RTCRtpTransceivers X3l createOffer
9 createAnswer®]] gt E S0 o5 Sasict FUS vl A|[EAR AAsHH T 7)E
Aol 71Ego g A=t

O
4
39,
i

o
i

Sh.

4

E
dl

Fdo= SDPY] 7t m= Ao U Flo|2E {Fo] glor, Ho|=E {37} Fd| 7t
9 ogict o]g3t Hlo]2E 8FL m=video E+= m=audio 2}Rl0] 23} A% &Ad]
w2} ZxEd, GAER] e TP [ISEPIS] AA 5.2.104 HJgt ule} Zo] o] EEojA
LA Okt o]%of A|AH o] Al F92 m=video T m=audio ZRIof|A]
ARJA|H, 59| o E_ B FF Aol S0l AAREER] PR T Ho|2E §82
SDP9] Ho|2E {39 wWiPoAe AAE 4= Stk
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setCodecPreference® HEE= T A|[#EA+= RTCRtpSender.getCapability(kind) E+=
RTCRtpReceiver.getCapability(kind)of|4] Hietel= FEqt 235k &= Qlom, of7|A S7+=
HAE7F &%+ RTCRtpTransceiver?] &0t} E3F RTCRtpCodecCapability YA 2

We AT 5 gk THo] ol 87 AR X5 TotH A8A ofeldEL

HFEA|(MUST) EvalidModificationBrrors B3 A|AOF it}

setCodecPreferences() Ml4-=7F 2EEH ARGAL oo|HEE HIEA] ths BAIE Adsfof
Stk
1. transceiverE ©] WAE7F $&% RTCRtpTransceiver A& A3t
2. codecsE A WA A= o
3. WF codecs”t ¥l E]AERM, transceiver.[[PreferredCodecs]]E codecs® F1L
9AE ST
4. codecsoM F5 g5 AA. FH9] SAH7T FAEES 55 FEA ARk
55 oA Fdo] A& WAst: YA o] ©A AL}t FUsiH
5. kindE transceiver?) transceiver kind2 &t
6. BFF Fd7} RTCRtpSender.getCapabilitys(kind).codecs T+ codecsi} RTCRtp
Receiver.getCapabilitys(kind).codecs AF0|9] wxHo] RTX, RED £+ FEC FEqt

T3EAY Hl Fel AL InvalidModificationErrors W3 A|ZIth oA
transceiver.direction®]] A3glo] 217 4 oJE Aot offer T 4= J= A

HARI
7. codecCapabilities® RTCRtpSender.getCapabilities(kind).codecs®t RTCRtp
Receiver.getCapabilities(kind).codecs?] o2 Fr}.

8. codecs?] Z+ codecsef tjsto]
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1) T ecs7t codecCapabilitiesol] ZEFHA] =}, InvalidModificationFrrors
FRYAIZIEL

9. transceiver.[[PreferredCodecs]]E codecs® A5t}

m]I

THoF AA =T, offerer?] Y A3 k= offero| A FH 9] £AE AT Ao}, TieF
SEAVE Y A TE 7RI QA Yo, 22 A7 gt AR Aot I8,

SEAE 2 7|2 A 7L i, ofS’t 712 A2 answer?] SAET AR,
o] 3%, offererd] Ao == ofd I o] ATHEA T &A7F oFdAle] FFe v

@® AEIHAE Tl
ANEHNAE 7152 RTCPeerConnection ZA|2] addTransceiver ¥ RTCRtpSender

A9 setParametersH|A£=S S AlTH}.

addTransceiver HlA&Ex 1T A2t o A5E 4= e AU ABINAE AEY 5
EFol= Al EINAE QHEEER)S A3t 8 AlETIAE 2B EXJL setParameters
HAEE ARSI 28T o ATE AlEAAE dMlES WA 4 fith o] BEo] AAR
% oY= addTrack() HAE7F AR sendEncodingE ARSSHA] 7] wjge] AlEHAE
715S A S glong AEINAES FAI6HES RTCRtpTransceivers 738 4= tk=
Zoltt.

E tE d5F 9ul= answerer’t AIBAAE MEES AR A48T & gltke Aotk
RTCPerConnection Z4#|9] setRemoteDescription HAEES &3t U], AJEFAE AHES
RTCRtpTransceiver®l| X% RTCSessionDescription®]] 2]l A==
T/E gt lEo]l 2 EH HolofE AAT 4= flHh. active HHE false® A7t
gololE Ao g HEAslgto g HIZY JEiE BAIE 4 T
setParameter= A|BF|AE AWES £ATH 4= QAU ALE= AEZ9 91 AEHO]
E4E Aofd &= St} setParameterE ARESHH active HIHE false® AR5t AlETNAE
AEYZ HZAGSS = 3lom, active HHE trueE A7Fsto] ohA| &3kt 4= St

<
T
setParameterE ARESPH maxBitrate@} 42 HAS 4510 AEY EAS HAT 4= 9

1r
£
9,
2
T

1
ek
_o‘lg
H
J

T
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E
=

2 ks o) A5 ANGE]R, o] TS 2% A

Simulcast= o2 173G SFUZ
Ageict. waa /\}37“} Oﬂ WEh IE AEIAE AERO]

Simulcast 2E¥ & 5} =

|
LEHO] EOE‘OJ maxBitrateS 7Fd 3¢ l:r LEY W /\}°P H[E d%—%'*% HAd A=

oI, tisiBo] BE ABAAE AETo] A}% 71~ao} ez A RS 83
O 9, AGA felRE: AR AEHolH AEY S FAT A0 oEr

[JSEPI( 7)o1A g 2l3t e} o], AREAR} ofo]HES] AR a=simulcast 210} "send
Al TS "recy' 7142 ZESHA] et} tiot I AISARH IMMUSIC-SIMULCASTIoA]
A

RTCRtpReceiver= A8A Hd ZX|(SFU)7F ARA} olo]HEA AlSl= AlEIHAE
AEF 7ho] gl AU 04 of2] 72} RTP AEHS =4I &= Qlt}. SFUZL RTP

SIS ARISHA] Y= A-F, WSk AEYS o] Hof| @ RTP AESC R Hjgs)]
9I5}o] RTCRtpReceiver= 2tz 11-3-9] SSRCQ}F AJEA WS 7ol Ql= FHEEE RTP
AEROA wjZlE 4I%HE SFU= F201%1 A7tol| 4] 5he] RTP AEHS 2= &
I QAL E50] RTP AE 9] 7l AT THzo]| receiverolld] S 4= itk whepA]
05 RTP AEES FAI617] 98] A2 RTCRtpReceiver= TAIE HAS SHIEA
st A &4 o|IEE 14I5ta, o]of T3 4= Slojof St o] Ay A

2H12 AES MEYHo|u o] 0] THE 9ist AE Aol

H

g ¥4 71e2 3EF BekA7) o RIP 1TY 41 AJ¥sk= 739 RTCRtpReceiver
+ transceiver? receiver.getParameters()°] A%t Q179 HI9dl= th5 RTP Q1793

sergES we 4 ok

oMol MA|ZtHICIR, 202, HojH&A Z2aa)d g 9|3t W3C WebRTC BESHEAM 135

briFle 0L JLHI®M "G



EXAMPLE 3

/] A W= FololE HZ/dS} g 3-Fo]o] FIt AlETHAES] o
var encodings = [

{rid: 'q', active: true, scaleResolutionDownBy: 4.0}

{rid: 'h', active: false, scaleResolutionDownBy: 2.0},

{rid: 'f', active: false},

I;

® "Hold" 7|5
o] AlH2 vlHAolct,
direction /33 replaceTrack MAEE A ARESHH 78R} "hold” AU RE T8
T AUtk
mojo] Zob HUjar =4ld e &

_WL

2 FA 5 H(music-on-hold):
EXAMPLE 4

async function playMusicOnHold() {

try {

// YL transceiver?t musicTrackolel= &2F Edo] lokal 71
await audio.sender.replaceTrack(musicTrack);

/] FAIRE QY RE AT

audio.receiver.track.enabled = false;

// direction2 send-onlyZ 23St} REA Q)

audio.direction = 'sendonly’;

£
ke

} catch (err) {
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console.error(err);

}
}

¥4 1o]9] “sendonly” offero] EHsIH:
EXAMPLE 5

async function handleSendonlyOffer() {

try {

// HA sendonly offergE #-85}11,

// receiver’} ICE Candidates®] SH|E A=A S4ls] it}
await pc.setRemoteDescription(sendonlyOffer);

[/ LY $iA& FH

await audio.sender.replaceTrack(null);

/] IS @ fst7] s $219] directions FHIITH
audio.direction = 'recvonly';

// createAnswerE ¥E9l1L recvonly answerg HEWith
await doAnswer();

} catch (err) {

// signalling errorg W=

}
}

Ol

2o %S FABL vlo] oA WA 2T 0F o] 24 or 02 AriYslew:
EXAMPLE 6

async function stopOnHoldMusic() {
// Assume we have an audio transceiver and a microphone track named micTrack
(YL transceiver?} micTracke|gk= afo]=Z EZo| Qlctal 7Hgsict)
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await audio.sender.replaceTrack(micTrack);

// Unmute received audio (2 24RE 247 jA))
audio.receiver.track.enabled = true;

// Set the direction to sendrecv (requires negotiation) (directions sendrecv&®
A (AP 29)

audio.direction = 'sendrecv';

}

g4 mojo] s EF7} siAEE Aol HSshE:
EXAMPLE 7

async function onOffHold() {

try {

// Apply the sendrecv offer first, to ensure receiver is ready for ICE candidates.
(receiver”} ICE Candidates®ll SH|E|QA=A] &415] 17| Y3ll, sendrecv offers WA
g3t}

await pc.setRemoteDescription(sendrecvOffer);

// Start sending audio (T2 HA& AJZ)

await audio.sender.replaceTrack(micTrack);

// Set the direction sendrecv (just in time for the answer) (direction& sendrecvz
A5t} (answerc] WE 9 A)

audio.direction = 'sendrecv’;

// Call createAnswer and send a sendrecv answer (createAnswergE Z&0ok1l
sendrecv answers REWt})

await doAnswer();

} catch (err) {

rol'
i
o

// handle signaling error (signalling errorg

}
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(5) RTCDtlsTransport QIE{H[O|A

RTCDtlsTransport 1E]|#|o]A= RTCRtpSender ¥ RTCRTPReceiver ZiA|o|A] RTP &
RTCP wj7l& S4lsks Hlolel1d AdF AS EKDTLS) 5ol tiet HHet SCTP mAl
A 4l HlolE 59 tE TlolE ] tigt ofiEE|A ol HANAE 583t 53] DTLS= 715t
&0 HREE F7FshH, RTCDtlsTransport Q1E|Ho|A= 7|6F AE3} 718 Heto] ofgh
AE] ot HMAE 189k} RTCDtlsTransport Z4AR=  setLocalDescription() %
setRemoteDescription()2 &5t 2= Ak ZF RTCDtlsTransport A= £4
RTCRtpTransceiver®] RTP E+= RTCP 9840 tfst DTLS A% A Ve, 183t
15%°] [BUNDIEIZ &al 4% 49 RTCRtpTransceiverser 5= WERAT

B
dl

7|2 RTCRtpTransceivero] tet 22 DTLS A& 7]& RTCDtlsTransport 2142
AT, 2L A= EHE= Ao| ofyzt 19 weh A7t dulo|EEH.

rr

RTCDtlsTransportoll= "new'® Z7]|3F8 [[DtlsTransportState]] W &&3 H|oI3)
ZAEZ 27|34 [[RemoteCertificates]] €%°| AT}

LEAQ] DTLS Aol ASA Fa4 AAF Al E= 28A Q1 HI([RFC5246] AA 7.2
AR} 22 77 IS - AREA} oo E= RIEA(MUST) thg B A= A4S
ti7]gof| gofof Stk

1. transportE RTCDtlsTransport A2 Fof AE] AHolE & 07 A4
Eli=g

2. JtF transport®] A7} ofn| “failed’ =, THAE SHIIH.

3. transport.[[DtlsTransportState]]& “failed’= 2Tt}

4. RTCErrorEvent {IEJH|O]AE ARESIY] errorgh= 0]59] o[HIE(Fire and event)s
AR, o] o]HIES] errorDetail £/82 "dtls-failure” B+= "fingerprint-fail'=
A=, ok Y=+ RTCErrorDetailType A% Aol Wt 43| A= ofof
El=g

5. transportol|A4] statechange®l= °l6= 7Hl o[HIEE WAIAFIC}

nJIo
jus
fl

it

e

J
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L2221 DTLS Ado°] & o|F=E g RTCDtlsTransport Z2A|2] JeiE HHo|ES|oF
Sk= A% ARAL CoJHEE o BAE Adske &S di7|gol| dofof gt
1. transportES RTCDtlsTransport A2 Fo] Ag] HHo|E IS W2 i)
2. newStateE MELF state= =
3. transport.[[DtlsTransportState]|[ & newStateZ A3},
4. TF newState”t AZAH % newRemoteCertificates YZONA ARE F2U ASA
AQlo = 5}k11 Z} 91&A7} DER(Diginary Unified Encoding Rule) [X69012 Q17
H%=% o}3l transport. [[RemoteCertificates]] & newRemoteCertificateZ 73},

5. transportol|A4] statechange®l= °l6= 7Hl o[HIEE WAIAZIT}

WebIDL

[Exposed=Window]

interface RTCDtlsTransport : EventTarget {

[SameObject] readonly attribute RTCIceTransport iceTransport;
readonly attribute RTCDtlsTransportState state;
sequence{ArrayBuffer) getRemoteCertificates();

attribute EventHandler onstatechange;

attribute EventHandler onerror;

e

4

_"

o

J

iceTransport : RTCIceTransport B¢, 97] A&
iceTransport 442 A& B W= o ARBEE 8291 transporte]th. HE24%1

transports 3 &4 RTCDtlsTransport 244 7k &7 A &S < Ut

state : RTCDtlsTransportState EtY), ¢}7] A&

state 42 HIEA(MUST) 7FA2 W, [[DtlsTransportState]] %2 7= 2|€gjof gt

i

onstatechange : EventHandler Et¢}

o] oHE W= oHE FFL2 statechange©]tt.
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onerror : EventHandler EfY}

o] o[HIE =29 oHIE FF2 erroro]|Tt.

| HAE
getRemoteCertificates

Returns the value of [[RemoteCertificates]].

[[RemoteCertificates]]9] 7+ €.

\dl RTCDtlsTransportState A3
WebIDL

enum RTCDtlsTransportState {

new',

"connecting’,

"connected’,

"closed’,

"failed"

&

MY 4%

new DTLS?} O] gdab TO|Ct.
connecting | DTLS= H9F 1 ait &4 YHICE A Xeig Tl S0|Ct
connected | DTLSE EHoIEL =MS 2d=oil 4 WAHDEES ASIC
closed close_notify A& £ close() 352 ZMZ transport/t 2E=XOZ HHLH
failed Q29| ZWZ transport’t AT ZE 4 Ex= 4 YHIOZE AT AIf §)
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(® RTCDtlsFingerprint EHA{LA2|
RTCDtlsFingerprint HAueol= [RFC457210 A8E A 3 FueiEst 54
BAZHET}L 230 Qlh

WebIDL

dictionary RTCDtlsFingerprint {
DOMString algorithm:;
DOMString value;

E

d| RTCDtlsFingerprint 94| ¥y
algorithm : DOMString Bt

'Hash function Textual Names ZHAAEZ [IANA-HASH-FIGN]o] A= A=
d1ElE 5 skt

value : DOMString E}Y)

[REC4572] A} 59| "PALIE' FZ2 &Eolo] EaH L34 1635 ALY UFA
FAZHE 46

(6) RTClceTransport QIE{H|0]A

RTClceTransport QIE|Ho]A= Bl Bl ¥h= [CE %50 tigt AHo] gt 3-8 =2 I3
HNAE 5183t 53], ICEE S-8X2T1Ho] P& HUoke AHE Eodshe Ho] &
o] AZE #Rtt. RTClceTransport A= setLocalDescription() ¥ setRemote
Description()& S&3%t A3t AAFHTt 7|1E [CE AEj= ICE oo|HEQ Qg et
webA] ICE ofe]EZ} oo de iz AMA ofo]HES #AIE A5 W RTClce
Transport®] AEl7} HAFHE}. ZF RTClceTransport A= £%4 RTCRtpTransceiver2]
RTP T+= RTCP g 840 tfet ICE A ASS Ueh™, E= RTCRtpTransceiversiver
J35°] [BUNDLEIE &3 @4d% 4ol
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E
=

7|2 RTCRtpTransceiver®] thet ICE AAR 7] RTClceTransport A2 EH T,

Mz

ICE oflo]HE7} RTClceTransport®] TE AthE =Hol7] AR{ictar

oo]HE:= thg TAE Aok FUS ti71Fe] SEEA(MUST) Eolof gtk
1. connections ICE Agent®} ¥HH RTCPeerConnection A2 F}.

AR EAEE Zo| ohlet 1] et At Yol

!

AeR A8

2. W connection. [[IsClosed]] 7} truegtd, GAE STt

3. transportE® &K Qo] AJZHE RTClceTransport’t HESE St}
4.
5
6

transport.[[IceGathererState]l & gathering® 2 A3}

. transportol4] gatheringstatechange®l= 052 71 o[HIES ¥HAJA|7Ict

. connection?] ICE &3 AHlE ddlo|E 3gith

ICE ofloJHEZ} RTClceTransportol tHet TE Atfe] =S =slal sfd FEARESO]
ofZejAlo| o] EHSI=H AREAL o] HEE thS THAIE Adoh= 2HAS 7| Fo] REEA|
(MUST) gofof gttt

L.
2.
3.

connections ICE Agent®} #HE RTCPeerConnection A2 =T

THF connection.[[IsClosedl]7} truestd, 9AE STt

SR $3o] A7 =W transports RTClceTransport’} HEE St
newCandidateE RTClceCandidate AJ4doll42] 231 sdpMid 18]1L sdpMLine
Index”} RTClceTransport, usernameFragment?} 2% 491 %lo] d4=H dA
Aol THALo] ARgA}F o]F 27to g HAAE T candidate”} Hl AEF o2 HAH
M2 9-d 7t Hes g,

. connection®|A] icecandidate 2= °]5& 71 candidate 4/d& newCandidateZ

A%5t RTCPeerConnectionlceEvent QIEJHo|AS AREslo] o[HIEE WHAYA|ZITE

- OE A9 FEA7E £HEHIL oY, 9AE SEith
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E
=

CE oo} o] Aol FHE eis] 25k 59t ICE AAo] AZs 59 of
BAZL ST 4 Uck

7. transport.[[IceGathererState]l& completeZ A3},
8. transportolA] gatheringstatechange2h= 0]5-& 714 o[HIEE WHAYA|ZIT)

9. connection 93t ICE 3 AHIE o] ESH}.

ICE oo]HEZ 22 ICE 27} RTClceTransportol] ARE 7hsolttal A 4%, ICE
FH EM SIS TPHAY AZHE ko] ARBA ool Es v TAIE Adsh
A4S ti71gol golof gtk

1. candidateE 753t ICE $HAZ EU.

2. connections ICE Agent?} F3H RTCPeerCOnnection 4|2 =T,
3. T2k connection.[[IsClosed]]7} truestd, GAE T3t
4

—

fr

. TFF connection.[[PendingLocalDescription]] £+ connection.[[CurrentLocal
Description]] = Z% nulle] ofl1, X7} 22l ICE AlUlE Jl#5H4H, candidate

jui]

1 connection® THE HHIGH, TAS St

5. 718X 9¥om  candidateE connection.[[EarlyCandidates]]ol $7}3tct}.)

10] W= <% 2=3} b7 [CE HlQlY 8302 9lg)

ICE oflo]AE7} [RFC8445] A4 7.3
3 = A5E BY u UAE [[IceRole]] & A Zre = AAsH=

ICE o] ¥A=NSS 47
24 di71del Y=tk
d4e] 7| $HE siAlstH thx dAE Atk

1. Z} TRt} connection.[[EarlyCandidates]]ol = candidate©]] 3l candidate

o]

2 connection® THE FHIGHC]
2. connection.[[EarlyCandidates]]& ¥l AER A3},

L
ol

i)

candidate®}t connectionC. 2 THE THIISH] YAy, the SHAE Algsich
1. connection.[[IsClosed]]7} truegtd, TAE ST
2. transports $H7} o]8% 4 JEE Sk= RTClceTransport’t HEE Sict.
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3. TFeF connection.[[PendingLocalDescription]]®] nulle] ofyzbd, 183 FE7}L
4= ICE AlthE thESH, candidateE connection. [[PendinglocalDescription]].
sdpoll 715ttt

4. THF connection.[[CurrentLocalDescription]]°] nulle] ofHzbH, 12|31 $H7}
3% ICE AlTHE i3, candidateE connection. [[CurrentLocalDescription]].
sdpell F7Iet

5. newCandidateE RTClceCandidate A3/d°l412] B3Rl sdpMid 183 sdpMLine
Index”} RTClceTransport, usernameFragment?} AZ% k9 s=3lo] &= dA|
Ao} FHA] AREAL olF 27102 HAE AL candidate’} candidate-attribute
EHoZ J3dgdH BAER candidateE o] foto] A7g3ict.

6. transport?] 24 FTHEAEC] AEC| newCandidateE 3713t}

7. connection®l|A] icecandidate?= 152 7H candidate £/3°] newCandidate=

%% RTCPeerConnectionlceEvent QIEJHo|AE ARgolo] o[HIEE WHAYA|ZITE

A 7Fse A2 7H $H Ago] o] AHERL7] thizol RTClceTransportState2]
RTClceTransportState”} HA =AY A $H & HASHA] gkl W44 4= ok At
A3t RTClceTransportState= #o] 9lom™ 5UgE AofA A==
ICE oflo]dE7} RTClceTransportZF ABIgE S5 4 RTClceTransportState = & T
B UEi= A% AREAL cle|HE: the TAIE Adsk= BlATE ti7| "ol olof
T}

1. connectiong ICE Agent?} ¥ RTCPeerConnection A2 &t}

o

o

(e

ot

2. ToF connection.[[IsClosed]]7} true?td, GAE FSH3ITh
3. AE7} M52 RTClceTransports transport® +=Lf.
4. selectedCandidatePairChangedE falseZ =Tt
5. transportlceConnectionStateChangeds false® =Lt
6. connectionlceConnectionStateChangeds false® &=t}
7. Let connectionStateChanged be false. (connectionStateChangeds false® =tt}.)
8. Tt} transport®] AMEE FH Ago] WA, vy 9AE AIth)
1) newCandidatePaire= HAIH 42 YEl = RTCIceCandidatePair=, 3 & A€

g Afol= nullE A2 AY/geich
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2) transport.[[SelectedCandidatePair]l& newCandidatePair=2 %3},
3) selectedCandidatePairChanged& true® A4St
9. 9HF transport®] RTClceTransportState”} HZAEH, the WHAS Ayt
1) transport.[[IceTransportState]| € A1EA 7}e]71= RTClceTransportStateZ 47
Sttt
2) transportlceConnectionStateChangedZ true® AA3ich.
3) connection®] ICE 912 AE|E RTClceConnectionState @A 0] Q) A% +=
2L A g2 TE&cke o= At
4) THOF ice AZ A7t A DAINA WAEIITHH, connectionlceConnection
StateChanged® true® 2733}
5) connection®] A& AE}E RTCPeerConnectionState @A) s AHE+= M=
& AH 3 EEole groz AAdith
oF AF Aej7F A DA oA HMAE AT, connectionStateChangedE trueZ
=g
10. TFeF selectedCandidatePairChanged”} true2HH, transportofA]

selectedcandidatepairchange®h= °l5= 7Hl o[HIEES WAYAIZIT]

1

6)

w2

I

11. WeF transportlceConnectionStateChanged”} true®hH, transportolA|

statechange@l= °]52 717 o|HIEE WAL

12. 9HF connectionlceConnectionStateChanged”} trueghd, connection©A]

iceconnectionstatechangegh= °|5< 7Hl o[HIEE HHIAIZITE

13. TF connectionStateChanged”} trueg2td, connection©A]

connectionstatechange®Zh= 0|62 7Hl o[HIEE WAIA|FIT},

RTCIceTransport Aol that 22 Y& &50] ik
* ‘new 2 27|34 [[IceTransportState]]
* ‘new'® 27|83k [[IceGathererState]])
* null2 271314 [[SelectedCandidatePair]]
* “unknown’ 22 %7|3H [[IceRole]l
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WebIDL

[Exposed=Window]

interface RTClceTransport : EventTarget {

readonly attribute RTCIceRole role:

readonly attribute RTCIceComponent component;
readonly attribute RTCIceTransportState state;
readonly attribute RTCIceGathererState gatheringState;
sequence{RTCIceCandidate) getLocalCandidates();
sequence{RTClceCandidate) getRemoteCandidates();
RTClIceCandidatePair? getSelectedCandidatePair();
RTClceParameters? getLocalParameters();
RTClceParameters? getRemoteParameters();
attribute EventHandler onstatechange;

attribute EventHandler ongatheringstatechange;

attribute EventHandler onselectedcandidatepairchange:;

role : RTCIceRole E}], Q17|44

role $AL 714E o, YFEA|(MUST) [[IceRole]] Y& &322 32 e dlof g

o

component : RTCIceComponent E}Y, ¢7] A&

component 432 BFEA|(MUST) transport®] ICE 73 84F HIgls|of $ith RTCP muxs
ARgE o, T RTClceTransport transports RTP2} RTCPE 25 A5 component=
"rtp"2 A E

state : RTClceTransportState E}J9] state, ¥7] A&

state 4L 7P uf, BIEA(MUST) [[IceTransportState]] €% 2 Higkafof it

lolf]
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i

gatheringState : RTCIceGathererState EtY, 917] A&
gatheringState 574> 7F4& W, ¥F=A] [[IceGatherState]]l €5 45 HHtsfof o

onstatechange : EventHandler Bt}
RTClceTransport AEi7} HEE wjujc} BEEA]

oHIE WHEH EFYJQ statechange:,
A3y =|ojof Bl
ongatheringstatechange : EventHandler E})
oHIE HEY EFJY ongatheringstatechanges, RTClceTransport®] ICE 23 AFE|7}
Alg)x|ojof it}

HgE duih RE=A(MUST)

: BventHandler E}%)
o] A=ie

onselectedcandidatepairchange
H=H EFYY onselectedcandidatepairchanges, RTClceTransport?] A=

olE 3
FHA o] W7 2 vjutc hEA] Agsolof gk
d vze
FRE st

getLocalCandidates
ZAICE &

RTClceTransporte] 3l
AEAE Higsitt

3 =o] onicepandidate® A&H

getRemoteCandidates

addlceCandidate()ES =3}
ZEuEaS=-]cise] =

o] RTClceTransporto|A <

of 3jo] ¥hAt

E
]

getRemoteCandiclatesh addIceCandidate()& Bl AI=A] &7] wj&

FHE wEoA Pt

Z202)U 2 95 W3C WebRTC EE8| A
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getSelectedCandidatePair

ifjzlo] HEE= s H B3 Uit} o] WAt [[SelectedCandidatePair]] &%

- =T

S WiEA] Higsfof gttt RTClceTransport.state?t "new’ E+= "close'?l H-$- get

SelectedCandidatePair= nullS w5t

getLocalParameters
RTClceTransportOl4] setLocalDescriptions 59l $418F 22 ICE wj7fHSE wigkelAL,

ob] AR ke A9 nullS VIR

getRemoteParameters
RTClceTransporto4 setRemoteDescriptione 39 A1 ¥4 ICE i/ ®#H4E
HiekstAL vi7l) W7} of] AIER] ¢E2 A9 nullE HHe it

T

@ RTClceParameters EA{L2|

WebIDL

dictionary RTClceParameters {
DOMString usernameFragment;
DOMString password;

e

il RTCIceParameters G4 WH
usernameFragment : DOMString EtY)

[ICE], Al 7.1.2.39] 9= ICE AH&AL ol &7

password : DOMStringEt)
[ICE], A4 7.1.2.30] A<j= ICE H]dH¥3.
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@ RTClceCandidatePair EA{L2|
WebIDL

dictionary RTClceCandidatePair {
RTClIceCandidate local;
RTCIceCandidate remote;

1

4] RTCIceCandidatePair gAY ¥H
local : RTCIceCandidate EFY)
22 ICE K.

remote : RTClceCandidate EFY)

¥4 ICE FX.
® RTClceGathererState g3
WebIDL

enum RTClceGathererState {

new',

"gathering’,

"complete

i
RTClceGathererState A3 N
new RTClceTransporte= 2t BEE0ALT OFE SEES DOJ|= AIRIE|X| QUQUTH.
gathering RTClceTransports $2S2 EO= I1H0| Lt
complete RTClceTransport’| =&l &=3HCMH 0] ME0]| tiet 22 = BAF HEERACE ICE
MAIS= Qlol CrA| AREY| MIK= SEE Al EOX| 952 Z0[C,.
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@ RTClceTransportState &3

WebIDL

enum RTClceTransportState {

new',
"checking”,
"connected’,
"completed’,
"disconnected’,
"failed",
"closed"
|8
RTClceTransportState EH3 MH
new RTClceTransport= RHE5 2O/ B4 SEAS0| S857IE 7|21l ACH, OFF
SIS AIZGER| 4RUCE
checking RTClceTransport= MO SHiLte| HA SHE SIS FH WS 2RI IOH, O
AL K| ZoLE [RFC7675)7t 0|10 g3t 2E S5 0N AHINSIUCE &0l
0|20 O4M5| 27t 20|11 USK|= ZEL.
connected RTClceTransporte= AKS 7IsSt GES AUKEE OiFo| O LI GiZ0| U=X| OE -
We =RIBID QUCY. St 0G| Z0ALE FIMRI B4 SEAES 7D /g & QU
S5 201 [RFC7675]0((7h AFS S9! 20N Aok AlE 7155t T2 S8X01 S5 A0|
Bl 8% JHf= "checking'(BfR1E 2 40| 5Ot Q= 39) E= "disconnected (221&
SH A0| QIKEE o7t O3X5| 8 /= F/HARl 24 SHE V] 521 29
completed RTClceTransport= &S OX|1, Of Ol B2 227} Qiti= BAIE 1, 2E SH

WOl SfolS DIRIL HES AU 017 2= d3X2 22 oM &4 =RI[RFC7675]
O] SfRI=|H HER7} failed'2 FSHEICE

disconnected

ICE Ofl0JME= 0| RTClceTransport0f| CHet HZ0| Sl &A= AHO= ZAFHCE 0|H2
Q2 HEYTNA 7FdXoZ ER|AH(T2| 10 diE Q0| AAZ oiA)Er 4 Q= M AEHCE
O ME7} 2¥El= W2 50| &5}, olE M CSot 20k

A2 01 1Z0| AIRE= HEYT QIEHO0|AS QIQICt
STUN 2F SHg HI=X0oZ U= 718 M3t

CHote2 RTClceTransports BE 7|1& SH Mo &1012 24251 HZS AX|
SBHCLKEE= 84 =01 [RFC7675]0] ot 1 AZE0IXIC SR AR OFG| 8 H/E=
7t #4 2HE 7|01 ot
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RTClceTransportState SHY X

failed RTClceTransport= &g =311, M Ol #4 27} Qift= BAIE 23Cn,
S5 Yo S0Ig Ao, ZE W0| HZE HA AL SHS
ICEZt CRAl AJRFE [7EKIC| BT AEHOICE. ICE KHAIRICZ Qlsl| ¢1Z0] XPHE

"failed” &EIZ SO0{7IH2HE DTLS T4, SCTP A& Ei= 0] M&2 Mallot= 1|0|E1
0| Fo|AL E0] SAH MEfZt =X =0

Lol_

010

o rin

S I&
A O]
T M

L‘i

closed RTClceTransport’t Z&%/0] STUN 20| § 014 S| 242.

7 GUEAQl ASRS new — checking — connected — completed
ol AuEReto 2 A3t SHT AdFstal, Kol § o)t AdEsH]
Aol TH LS E/\] 7} 2% doju= 39) 27M= "checking"o|A] "completed'® A

3
opl
2
rO
i
it
= 0
°-r' ol

ICE AR 38 A7 924 Aol A2 AZEo] "completed' AEjolA A1Zt=H
"connected" AHIEZ AgHETH YA|Z "disconnected" AFEONA] ARTEH "checking' O &
Agksto] oA AFo| FElth= AMES AHAY SlofHE|A Hoh

"failed" AE}L} "completed” A= F7HQ1 €4 THI} itk HAIE Q%Y o]l &
&/do] ¥l FAER e TH Zro 2 addiceCandidates SE0FAY canTricklelceCandidatess
false® AAshH o 2= 9lo}.

e Hd¥Hstate transitions)?] Z 7HA] A= o33 LT

* (setLocalDescription E+ setRemoteDescription®] 232 RTClceTransport7}
A B89 © "new'

(‘new’, ¥4 molE $4l

("checking’, AF& 758t A24E 2k2): "connected"

("checking', Q1S AMsIAA|T =12 A& AdPF): "disconnected"
("checking", Z7]3}): "failed"

("disconnected’, =2 &4 T H): "checking"

("connected’, 2E 301S A4=3H: "completed"
O (o]

("completed’, 924 93): "disconnected"

("disconnected" or "failed", ICE AA]&to] dojH): "checking"
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* ("completed’, ICE AA]Zo] Lol : "connected"

* RTCPeerConnection.close(): "closed*

| '

new = _
hal checking |_ connected | completed
from any state *

except closed)

A

L J

closed
(reachable
from any state)

disconnected

g
o
o
I 3

12 2. H|EZ ICE transport AE{ T2t CtO|0{734

® RTClceRole E7¥
WebIDL

enum RTCIceRole {
"unknown’",
"controlling",

"controlled"

1

RTCIceRole @& MH

unknown [ICE], M 30fA Folgt HH0] OFx] ZFHEA| 2 O0ITE.

controlling [ICE], MM 301 Yo X0 & O0INME.

controlled [ICE], MM 30f Mol=l M=l Ofo|HME.
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® RTClceComponent 73

WebIDL

enum RTCIceComponent {
"rtp"’
“rtcp"
&
RTClceComponent SHY MW

rtp

S20=z QIFYE AR component-id &t 1S LIEFHLCE

ICE transporte [ICE]J0IM H2lst RTP(SE= RTCP HE[S2UANO| AFREICE Al
RTP(O4: GO AD)Z HE|S2AME DIZ2EZ2 AHQA IDE SRS 0

rtcp

OIFHEUS M component-id &t 25 LIEHALCE.

ICE &2 [ICE], MM 4.1.1.101M gt RTCPOI| AIBEL:. 0IX2 22 §52=2

(7) RTCTrackEvent

track ©JHlEX RTCTrackEvent QIEHo|AE ARSI}

WebIDL

[Exposed=Window]
interface RTCTrackEvent : Event {
constructor(DOMString type, RTCTrackEventInit eventInitDict);

readonly attribute RTCRtpReceiver receiver:

readonly attribute MediaStreamTrack track;

[SameObject] readonly attribute FrozenArray{MediaStream) streams;
readonly attribute RTCRtpTransceiver transceiver;

b
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AR

RTCTrackEvent.constructor()

receiver : RTCRtpReceiver Et¢), ¢7] A&

receiver /32 o[HIEQ} ¥#HH RTCRtpReceiver ZAE YERATE,

track : MediaStreamTrack B, 7] A&
track $4L receiver® 4"H%H RTCRtpReceiver?t AA% MediaStreamTrack ZAE

Uehic

streams : FrozenArray{MediaStream) E}%}, 9J7] A&
stream £/32 o] o|HIEQ] E&o| &3} MediaStreamsS YEH+ MediaStream 244 &S

Wi

transceiver : RTCRtpTransceiver B9, ¥17] A&

transceiver 4732 °O|HIES} ¥HH RTCRtpTransceiver ZAE LERHTE,

WebIDL

dictionary RTCTrackEventlnit : Eventlnit {
required RTCRtpReceiver receiver;
required MediaStreamTrack track;
sequence{MediaStream) streams = [I;

required RTCRtpTransceiver transceiver;

b

| RTCTrackEventInit 9442 #H
receiver : RTCRtpReceiver Et%], 8%
receiver HH+ oJHIES} IHE RTCRtpReceiver Z{A|S YERATE
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6)

track : MediaStreamTrack E}], 834
track HH+= receiver® 4HH RTCRtpReceiver?t AA% MediaStreamTrack ZAIE
Sy

streams - sequence{MediaStream) E}Y, 7]¥£%k (]
streams WH= o] oJHIEY] tracko] £3F MediaStreamsE YEHH = MediaStream 2442
Hjgo|ct.

transceiver : RTCRtpTransceiver E}Y], 7%
transceiver 4732 °O|HIES} ¥HAH RTCRtpTransceiver ZAE LERHATE.

O|o{EDm|0 H|0|E APl (Peer—to—Peer Data API)

sjo}-%-3jo] Hlo]e] APIZ AFg5tel 9 ojZelAo] o] Uk ojZelAlo}d HlolEl To}-5-
Hjoj BUT WS 2 ek HlolelS BT W] Stk PR 9 A4 528 RdlRow)
s,

(1) RTCPeerConnection QIE{H[O|A SFEHHZ 2

mjoj&1|o] glo]g API+= ol AW3t AA ¥ RTCPeerConnection AUEHO|AE SRS

WebIDL

partial interface RTCPeerConnection {

readonly attribute RTCSctpTransport? sctp;

RTCDataChannel createDataChannel(USVString label,
optional RTCDataChannellnit dataChannelDict = {});

attribute EventHandler ondatachannel;

b
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>

2
&4

sctp : RTCScfpTransport EtY, 917144, null 3&
SCTP= SCTP H|oE|7} $4IEAL 4ls)= 3oflA] REHHASES). SCTP7F /g% 01217
QRethd 1 k2 d(nuldo] Bk o] 44 WHEAI(MUST) UlR &< [[SctpTransport
1ol A& RTCSctpTransportZ/iA1E WHeksfok sict.

ondatachannel2 FventHandler E}Y). o] oJHlE &= 9 o|HE 932 go|gadel.

| HAE

createDataChannel
A9 FolES AREsto] A RTCDataChannel 7HAIE Y=t RTCDataChannellnit AP
tlolg gAY E2 7] Ade] £45 A5k Hl AR 4 Stk
createDataChannel WAEZl SEEH AMAF ofo]HE= WIEA(MUST) o 9AIE
Aegsfjolettt.

1. connection®] H|AE7} S&E|= RTCPeerConnection A7} === gt

2. TFeF connection. [[IsClosed]]”7} true®]® InvalidStateErrors WAYAIXICt.

3. RTCDataChannel, @& TH=L},

4. channel. [[DataChannelLabelll& & HA Q19| FHo g 27|33tk

5. HtoF [[DataChannellabell]?] UTF-8 #&o] 6553580|EXLE AW TypeErrors

7. channel. [[MaxPacketLifeTime]l== option.maxPacketLifeTime(3J+= 4=
Z718k6tal 1A oH null2 Z7|33itt

8. channel. [[MaxRetransmits]]& option.maxRetransmits(J+= H-H= 27|3Fokal
IR o null2 27|53t

9. channel. [[Ordered]l& option.order® %7]3}5tct,

10. channel. [[DataChannelProtocolll& option.protocolZ %7|3}3tc},

11. 9} [[DataChannelProtocol]]9] UTF-8 E&o] 6553580 ERt ZH TypeFrrors
AT
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12. channel. [[Negotiated]l& option.negotiated® %7|3}3ttt.
13. channel. [[DataChannelld]]7} (option.id&te]) &A5kaL [[Negotiated]]7} trueo]d

option.id®] #o=& %7|sketal IERA] o null& 7|5kttt

I3
d

ojAo] SmelE A2 Hlole] Ade] tie tioflr F/g= id W7 FARETE Soloh; oRk
Of=2iQl Zofet. ti el &4 = tllefe| Adoli= [RTCWEB-DATA-PROTOCOLIC A%
b

2 DTLS ggo] ufet Aglw D7} Qlofofsict.

14. TFF [[Negotiated]]7} true®]al [[DataChannelld]]7} nullo]® TypeErrors A

X1t

15. 9k [[MaxPacketLifeTime]] ¥ [[MaxRetransmits]] £4Jo] 2% AAE AL (null
obd) TypeErrors TAAIZIG

16. 9HF [[MaxPacketLifeTime]] = [[MaxRetransmits]] A7) AZS 4 gl= Rt
UEME=S Ao 1L 3T gho] AREAL o] HEZ} A ¥sh= I gk 2ok
8% W2 AREAL oo|HE Hof gro R AA | ofolglt

17. 9k [[DataChannelld]]7} 8-851= ) ID 9 655341t} =2 4t o8] 235 Q=
short2 TH85= 655352t 2 2H TypeErrors YAAIXI

18. ¥HF [[DataChannelld]] €5°] nullo]1! (createDataChannel2 AE=l= ID7F A
[[Negotiated]]7} falseo]”] wj&of) SCTP #%2] DTLS o] oju] FAH %
[[DataChannelld]l& [RTCWEB-DATA-PROTOCOLI®] we} ARE} ofo]HEZ}
A%t o' wAsHL thy BAE dYHrh AR 7hstt IDE S T —’F PAY
[[Data Channelldl] &%9] %] 7]& RTCDataChanneloA] AF& 391 3%
OperationError 9|27} LAYt}

S~

o2k
k=l

o] &4 39 [[DataChannelld]] €%°] nulle]®™ RTCSctpTransport 92 ZAx} Fof
71t
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19. A4E connection. [[SctpTransport]]2 4733}
Ttk [[DataChannelld]] €5&°] nullo] ofd ¢ &2 "d4H" AHiolal [[Data

Channel Idl]7} transport. [[MaxChannels]]2t} ZAY Z 2™ OperationErrors

HRAA 71T
20. Tk Ado] A2 A] AAE A WA RTCDataChannelQl 739 20 ojst FAF € Qg
EH IS Hlo|EZIT

21. AES NSl o AE HEE AL,
22. Ade] ¥ 712 doly AFS /sl Ade] ¥ S met el

(@ RTCSctpTransport QIE{H0|A
RTCSctpTransport JAE|HO|AE ARESHA ofjEE]Ao]4o] £ SCTP Axo] A2 SCTP
glojg] o] tfst RO HMAT 4= Qlrt,

27] A€ 9l initialState® RTCSctpTransports AAJstHH tha TAE Adgsit.
1. transportE A RTCSctpTransport 7HA|Z A4t

I

2. transportE® A49| initialState® 27|18} [[SctpTransportStatel] U]
A==l =

3. transport9] [[MaxMessageSize]] W &%0] A== stal Hlolg Xt HAIX] Z7]
HJulolExta HAEH TAE Adsto] 27]g)eitt

4. transport®| null2 27|53} [[MaxChannels]] Y5 €52 7HA it

5. transports HH&ISIT},

® Fd HAIA 27] fElolE
RTCSctpTransport®] Gl b} HAXZ7|E Flo]ESIH ofFf T
1. transports Yu|o]EY RTCSctpTransport 7HAIZ A&t
2. [SCTP-SDP] (A4 6)of A HHZ remoteMaxMessageSizeE ¥4 AHolA 2
max-message-size SDP $/39] g Ex= &4Jo] 2 H 49 6553622 A A3t

mlm

Ayt

O 1
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3. canSendSizeE ©| ZTo|AEZ} B 4= Q= Hio]E
= o] Be 2719 HARIE A=E o U= BF 002l Q.

4. TF remoteMaxMessageSize2} canSendSize7} 25 0°]H [[MaxMessageSizell&
¥ TR gre= gttt

5.1
Sizell& & & & #o= A%

Al &3, remoteMaxMessageSize T+ canSendSize”} 0°]% [[MaxMessage

ol

6. 1¥A ko [[MaxMessageSizellE remoteMaxMessageSize T+ canSendSize

< O 22 go= dHgith

Ay

A

o
i

SCTP ZH<%(RTCSctpTransport®] SCTP 91Z)o] AZAEH th
1. transportE RTCSctpTransport 7HA|Z A&,
2. connection®] <3} FHAE RTCPeerConnection A7} H=& it
3. [[MaxChannels]|& @4H 41 4 4 SCTP AEHO] Ao = HA3irt,
4. Zr A749] RTCDataChannelo] thsf :
1) channel& RTCDataChannel 7RAI2 A73lct.
2) Ttk channel. [[DataChannelld]]7} nullo]® [RTCWEB-DATA-PROTOCOLI]
w2} [[DataChannelld]]E 7] sctp o8] g4 AYAHH gro=Z 27|53t
3) TIF channel. [[DataChannelld]]7} transport. [[MaxChannels]|2t} ZAY ZAL
o] “AIA ID &goll Aufet B35 Aoz s Ads S5yt 1FA gkoH
e I = dHyeh

5. A%A] statechangegi= oJHIES WRAYA|7IC)

|

[¢]
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WebIDL

[Exposed=Windowlinterface RTCSctpTransport : EventTarget {
readonly attribute RTCDtlsTransport transport;

readonly attribute RTCSctpTransportState state;

readonly attribute unrestricted double maxMessageSize;
readonly attribute unsigned short? maxChannels;

attribute EventHandler onstatechange;

|8

_"

o

transport : RTCDtlsTransport §-32 A%, ¢7] A&

%4149 glolg g thgt BE SCTP HAHAMY] transport

K
X

state : RTCSctpTransportState @2 A=, 97] A&
SCTP A& @4 A=, &2 o, o] /42 [[SctpTransportState]l E5%2] 2 wEksjof
El=g

maxMessageSize @ AFEA &2 double §3, ¥7] A&
RTCDataChannel®] send () HlA&E0] AL 4= Ql= HolE|9] Ao} Z7]|o|ch $42 7M=&
o} [[MaxMessageSizel]l HIEA(MUST) €29 32 vlsksjolsict,

maxChannels : unsigned short ¥4, ¢7] AL null 5]&
Ao A8 4= Q1= RTCDataChannel®] o ol £/ 7FAE off RE=A|(MUST)
[[MaxChannels]] €%9] gt BigdoRslct.

E
o IH

| 4 =2 SCTP Z&o] "d2d" A7k 2 W7HA nullo] €.

onstatechange : EventHandler 49

o] oHIE FW=2|9] oJHIE {32 statechangeo|th.
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@ RTCSctpTransportState EHY
RTCSctpTransportStates= SCTP #A59] AJe]E LtERALE

WebIDL

enum RTCSctpTransportState {
"connecting’,
"connected’,

"closed"

b

connecting RTCSctpTransport?t $1AS geloh= SOICt RTCSctpTransport”t J&E
SE20| x7| AEHO|CY,

HEE [[SctpTransportState]] =

connected 1 SM0| &Z5|H [[SctpTransportState]] 222 "HAE"'CZ YH|0|Edk= A0|
HEE CH7 |20l F=71EIC.

closed L2} 22 A2 [[SctpTransportState]] 222 "Ha&I'O=2 AHI0|ES|| Yo ZR10]
(HZo)) =2 | oi7|Z0 F7FEICE

SHUTDOWN HE= ABORT 37t AIELC.

SCTP g2 Lo g 7L &4 H3S M8oks 5 dx=Mez HI.
* at2 CIO|EIE 7S5tHL SCTP ZES HERIT.

* 712 DILS HZ0| "He'dEz AT

OFX[2} MEk2 SCTP HZ0| MEE DTLS HZ0| LQICH= ARZ Qls =2|X{0[2t=
Hol OOIom.Alsa [RFC8261] MM 6.12 DTLSE S5t SCTP7} H E2l2 X|IM5H
QOO Ui H&Eo=2 Melol= GHE0| 0 APIOME FE0 UX| AL
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(2) RTCHI|O|E{xH< (RTCDataChannel)

RTCDataChannel IEJ#lo]A= 5 1o 71| F7F Hlold AdS Uepdith. RTCDataChannel:>
RTCPeerConnection ZiA|2] HEZ] HATE 53| ATt Beke-A] 7iof| ASEE HAA=
[RTCWEB-DATA] ¥ [RTCWEB-DATA-PROTOCOL]®| A=o] ict.
RTCDataChannel®} 9142 A73sl= o= + 7HA7F ok

A WA 9 @4 © RTCDataChannellnit AP WH7F AR ALY 7]122091 false2
4745 mlo] F shollAl RTCDataChannel& 7Fds] TH=s Aot oA ofd Y W
A LS dejar tE 1jojollA] s RTCDataChannel 7HAFE: AR8519 RTCDataChannelEvents
EgAS.

T A WS 88 T2 7380] RTCDataChannelZ @40HES sl= Aot} o|24 slad,
FAF ® RTCDataChannellnit AP WH7} truec]il 22 id2 A%A¥ RTCDataChannel
AAE AY/dstal, B4H RTCDataChannellnit AP BH AES} 37 i RTCDataChannel:&
AB/g5lloHSHOULD) 3h& thE Zofl thY 2lout-of-band)(<f] : ¥ AHE TS AE= &3t
o|gA ofd B2 HAH & 79 RTCDataChannel 7§47} A2} = HA ®PH2 vt

£4g0] Sl Ade TEl ASke IDE AASH AdE WAeE A whe o S

Z} RTCDataChannel°l= AA| HlolElE & Fojz Ak o AMgE= B 7|2 dlo]
Z&0] et RTCSctpTransport(SCTP A2 JHIE Wekd)E AMEstke SCTP Hlole Ade
A5 71& Hlolg AS2 SCTP AEH Aolwt. & A 4% 2 A B 22 7
glolg A& ds £42 Ade] AdE o mojof ofs . Aol A8E Folle
Aol £45 W8T 4= it yof 7] A A ZREES WebRTC HlojH Ad Z2&s
AL [RTCWEB-DATAl®Y 9J3f A4t

RTCDataChannel> TrRt M4 REoM A5sies 74 & 4 ot 4AlF]
A2 o877t S-S S thE Holoi AEHES itk AT ¢l= A
SIS AT maxRetransmits) A&(AE 23h)o] 518%k= AlZHmaxPacketLifeTime)
AABI=E F/dE of=et H42 S0l AR o glor A st 2571 AR

olefet 448 AT Fom AlZje 4 Qe Aol AYEr:

e lo @

ok
20
B rr

O O

A
-
= A

8

createDataChannel 2 A=Y RTCDataChannelEventE £3) A== RTCDataChannel2
Z710] REEA(MUST) "2 3" AEiodof gt} RTCDataChannel Z4A412] 712 tjo]g 40|
FH) = AREA} oo]dEX RTCDataChannelS 714 Ae= d&fof sttt
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@ GIO[ExHE Hdst7|
RTCDataChannel& 2/JstE{d o2 9AE H3eitt
1. channel& MZ %= RTCDataChannel 7§42 A
2. Ado] "dE F'o=2 27|35k [[ReadyState]] W &5%0] Y= 3t}
3. Ado] 022 z7|skd [[BufferedAmount]] Y& &5 Z&== it

4. o] [[DataChannelLabell], [[Ordered]], [[MaxPacketLifeTimel], [[MaxRetransmits]],
[[DataChannelProtocoll], [[Negotiated]] 2 [[DataChannelldl]gl= °]&2] W+

£50] Qs T

5. AdS Wi,

@ O0|ExHES &l MEfZ 22|7|(Announcing a data channel as open)
AREAL ofo] HEZ} RTCDataChannel©] €8 9132 <= A-$ AREAL o] A E+= HHEA]
(MUST) o @AE Adstr] fld &g ti7|go] dojoRitt.:

1. 919 RTCPeerConnection Z8A9] [[IsClosed]] £%°] true°]H, ©| T4 Faict

i
ofy

. channel& #% RTCDataChannel 7HAIZ A3t
. channel. [[ReadyState]l7} "87]"%E+= "&3"0|H o] ©A

2

3 iy,
4. channel. [[ReadyState]]E "open'o=Z &SIt}

5

|
N

. open at channel °J4l A&t}

@ O|O|ERHE QIAEIA 2t2|7|(Announcing a data channel instance)
71 dlole] o] i d o (ThE Foi7t FAEA] 92 AdS BAPAY falsez HHH
3%) B ZRAAE AESHA] %2 3]o]9] ARGAL ool HE= thE ©AE A¥str] fi5]
ZAls ti71ge] goigttt:
1. connections 7]-& Hl°ol8 A&2} IHAE RTCPeerConnection AAE A7t}
2. connection. [[IsClosed]]7} true°|® o] THAE STzt
3. RTCDataChannel, Ag& =
4. 773& WebRTC tlojg] Y Z2&ZF AlF [RTCWEB-DATA-PROTOCOL]O] A%
71 glolE AdS Aohks ALY IR E TE ol 4k FH WSl
7HgRit.
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5. channel. [[DataChannellabell]l, [[Ordered]], [[MaxPacketLifeTime]l, [[Max
Retransmits]], [[DataChannelProtocoll] ¥ [[DataChannelld]] W& &%= +489
g groz z7|slslc}

6. channel. [[Negotiated]]E falseZ Z7|3}3lc}.

7. channel. [[ReadyState]]lE "open'.2 AXTIHo}2] 7| o[HIEES AJZ}SlA] &2).

& 53l €71 oMIEZ} A¥s7] Aof| Hlole] Ad oHIE WS diFolr HAAE Hd

A= RTCDataChannelEvent QQEJHO|AS ARES5}o]
data channel°o]gk= o[HIEE HHAIA|ZITE

9. Holel Ad< 371 Az dr.

8. Ad &£4o] A4 A Ad= 4F

@ Z& HXKClosing procedure)
RTCDataChannel 7I419] 7] Hlo|8 M52 S5 L& AAE A3ste] SHEA] o= Ales
Sad o 3tk o] S ARGA olPHE: v SIS A3k ] ffsh Ads ti71€80l| EoloRetet
1. channelZ 7|&& HloJg #&o] 271 RTCDataChannel 7HA12 A3t
2. Z2 AJA7} channel.closedl 2J5f AJAE]A] @52 79 channel. [[ReadyStatel]
"closing’ @2 A5kl ZdojA] closed O[HES AT
3. U HAE HEE ATl
D) @A ERSQ Ade e HAR] BWrE Sadith
2) Ade] 71& dlolg AFof disf Ao € T= EAE wErh
(1) SCTP 7|5t A%:2] 39 [RTCWEB-DATAI, A4 6.7& wEch.
3) A HAe] et g9 Hloly HEZ F=7t HA S

i

O

® O|0|ExiE0| S=EH= &
RTCDataChannel Z4A|2] 7]& go|g] H<&0] 2o|H AREA} ofo] M E= HIEA|(MUST) th
GAE At flof LS di71Qo] Eojofgith:
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1. channelZ& 7| doJg #&o] 27l RTCDataChannel 7iA2 A3t
channel. [[ReadyState]]7} "&3"°0|H o] HAE T3t

channel. [[ReadyState]lE "closed'2 AA3It},

QFE Qg Ado] FH7H ZF RTCErrorEvent & Ho|AE AR5} errorDetail
&/J0] Qg4 "sctp-failure'Z AHE 7= oHIES WAYAZICH

5. AgolAl closegl= oHIEE AJZlSic,

® GIo[H ™2 dd Al 2F
740 mt ARgA} ofo]AEx RTCDataChannel®] 7|& Hlojg] A4S AR £ 4
it dlg o, dlole A9 IDE SCTP W= Alo]F0)l4 [RTCWEB-DATA] @] <5}
A HY ol S 5 Slth AREAY oo A EZF RTCDataChannel 9] 7] ol AS&
8T 4= oAl wshd AREAL ool AEL= ty THAE Adgst] el REEA(MUST) 2=
ti7]Ge] gofof
1. channel& AREAL ofo]HEZ} 712 HlolE] HE= Y= 4 fli= RTCDataChannel
MA 2 A3t
2. channel. [[ReadyState]lE "closed'Z %3t}
3. AgollAl errorDetail /30| "data-channel-failure"® A% RTCErrorEvent
B FO]AE ARSI errorghs OMIES WA

4. AdolA closegh= o[HIEE AJZiTt

p
EQ,

nQ ok

ol
=

o,

il

@ G[O|E{ZHEOIN HIAIX|=A

RTCDataChannel MIAIA7} 7 #% R HoI¥ rawData?t 37 712 tlo|8 M52 55

FAIEA AREA} ool ES= thy TAIE A6l sl REEAIMUST) 2= Foll oloRgltt.:
1. channelZ AREA} oflo]EZ}L HIAJX]E $241%F RTCDataChannel 7HA|= A7t}
2. connection®] A'dF} IHE RTCPeerConnection A7} =X gt
3. channel. [[ReadyState]]7} "open'c] obd 7% o]&3t HAE ST rawDatas

AA|gte

4. type ¥ channel.binaryType AAl 519 ©AS A3t

o TFF type©| rawData’t EAIE U HER= 49 ¢
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o rawDataE UTF-8% Hidet 275 HYEl= DOMString®] Hlo|E7} H== Sttt
o HFeF type®] rawData”} HFo]Z]0| 1L binaryType©| "blob"d< UEIHE 74
glolHE YA dlo|g AAR rawDataEs ESHol= A Blob 7HAZ A% ’H:}

o HF type©| rawData”} HFo|H2]0] 1L binaryType©| "arraybuffer'd-& Uerl =

e

Ho|EE YA Hlolg AAR rawDataS Eo6H= A28 ArrayBuffer A4 & St}

5 &/Jo] connection. [[DocumentOrigin]]2] €& | E3}E Z7]8}=]1l HlojE
| AdoflA glolEl2 27|35k MessageFvent AE|HO|AE ARE510] messaget=

OHIES TPAIXITE

o

W
(o

£4go

WebIDL

[Exposed=Window]
interface RTCDataChannel : EventTarget {

readonly attribute USVString label;

readonly attribute boolean ordered;

readonly attribute unsigned short? maxPacketLifeTime;
readonly attribute unsigned short? maxRetransmits;
readonly attribute USVString protocol;

readonly attribute boolean negotiated;

readonly attribute unsigned short? id;

readonly attribute RTCDataChannelState readyState;
readonly attribute unsigned long bufferedAmount;
[EnforceRange] attribute unsigned long bufferedAmountLowThreshold:
attribute EventHandler onopen;

attribute EventHandler onbufferedamountlow;

attribute EventHandler onerror;

attribute EventHandler onclosing;

attribute EventHandler onclose;

undefined close():

attribute EventHandler onmessage;
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attribute DOMString binaryType;
undefined send(USVString data);
undefined send(Blob data):

undefined send(ArrayBuffer data);
undefined send(ArrayBufferView data);

Label : USVString 49, 97] A&

abel 482 o] RTCDataChannel 7i#& tF& RTCDataChannel 7§49} +85k= o AR
T Sl FolEE UEhdth. AFHEE 5Y9% glolE= of7] RTCDataChannel ZAA1E /8%

4 Qleh 7EAE W £442 WEA|(MUST) [[DataChannelLabell] £59] -2 Hlgsfoksict,

ordered : ¥& 79, 97] A&
ordered $4-& RTCDataChannel°] F5% 7% trueZ 18l5k1L H]-’?—i}zq HjEo] 5-8%=
AL falsed HIESHY 7EE o) £ HIEA|(MUST) [[Ordered]] €59) 452 wiglsfofsict,

o

maxPacketLifeTime : unsigned short 49, ¥7] A&, null 3&

—_

maxPacketLifeTime /82 A5 4 o] AT 4= gl HToA TS 5= = 77
(Eg] 2)9] Zol& g™sity. ¥ o $A4L2 WIEA|(MUST) [[MaxPacketLifeTimell €59
- wiglofolsict,

maxRetransmits : unsigned short F&, 97| A&, null 3&
maxRetransmits /g2 A= 4 ghe EEoA Al FHdf AldS 3 slatc}, 714
o] £/d2 HIEA|(MUST) [[MaxRetransmits]] £5%2] #H< Hhgsfof 9_1:}_

protocol : USVString §4, 97] A&
= £4L o] RTCDataChannel®} $H4 AFRE= OPH IZ2EFI| o|5Z vkt
o £ HFEA|(MUST) [[DataChannelProtocol]]l] €39 3+ wigksjoksict.

ﬁ‘

e,
tlo
lo]
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negotiated : ¥-& 74, ¢7] A&

negotiated £/3<2 ©] RTCDataChannel°] -3-& ZZ71340] 9] H FAYE AL trueE BBl
TIZA] 2O falseE HERITE A& o] 42 WIEAMUST) [F431] €529 g Wiglsfoleit.

id : unsigned short ¥3, ¢17] A&, null 3&

id £/ o] RTCDataChanneISl] IDE gkt - 2719 nulle]d g B84 Al ID7}
AEEA] QAL SCTP 52| DTLS H&o| ofz] FAA] 2 74+ Riehent. JI3A] gtod
HEO 1 AEFAY [RTCWEB-DATA-PROTOCOLJO]| whet ARg2} oflo] e A A4t
e ID7h 0] ofd gho= Aslel WsA) ghech 14 o) S HEAMUST)
[[DataChannelld]] €%9] &2 wiglsfof 3it}.

nﬁﬁ

readyState : RTCDataChannelState 3, 917] A&

readyState /8-> RTCDataChannel 7§#|2] AE Uebdth. 7P4E o] £/ HHEA|(MUST)
[[ReadyState]] €59] 72 HHslsfofstct.

bufferedAmount : unsigned long, ¥7] A&

bufferedAmount £ &5 A] BEEA|(MUST) [[BufferedAmount]] £59] gk BIgksfjof
gtk o] £ send (& ARESHA] Foll ¥ ofEeiAlolA HolE(UTF-8 HAE 9 o]X
tlo]E)9] HIolE 5 ]i‘ﬂr glolE X&o] HEE WA 4= AT, @A Aol A
SHE BA67] sl oHE Fxzof thA| FEE7] Hof wighe ghE EoiA= QF HEHMUST
NOT). ©o] #olle Z2EZoA Wsk= oy oH ey *F AA Ees HESHA
StEgojoflA 4383t Mol EIEA] Qh=

[[BufferedAmount]] €5%2] 352 [[ReadyStatell €5°] "open'd] 3t send () HAEE &
fuiet S7RR 2=y Ado] el &2 022 AEFEA] =t

715 tlo]g AFo] FolA HlolEE B wf AREA} ool HE= BIEAIMUST) A H Hlo|E

2 [[BufferedAmount]]& &°l= &A= ol EojoFitt.

bufferedAmountLowThreshold : unsigned long 3

bufferedAmountLowThreshold /32 bufferedAmount7} ¥ A0 2 7pE= AA 3=
A3}, bufferedAmount7te] YA & HollA ZAY o2 746 bufferedamountlow

olE7} ¥RASI}. bufferedAmountLowThreshold= A2ol= Z+9] A RTCData
ChannelolA] 0°]A]Ft 3-8 Z=T1512 AA|EA]| ofF 72 94T 4 Ak

l
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onopen : EventHandler -3

o] o[HIE g9 o[HIE {32 openolth

onbufferedamountlow : EventHandler &9

o] oJHIE W& 9 oHIE 8L bufferedamountlow©]t}.

onerror : O|HEMESE €
o] ojMlE M5 oMIE 32 RTCErrorEventO|th. errorDetailol= "sctp-failure'7}
I sctpCauseCodelli= SCTP 1 & o] otem HA|X|ofl= 7} EIAEQ} oM
SCTP 991 AE7} gt

onclosing : EventHandler EtY

o] o[HIE dH=|9] oHE FFL closingO|tt.

onclose : EventHandler&€}¢

o] oHE WEFY oHEGHL closeo|tt.

binaryType : DOMString EtY)

binaryType $4< 7F4& W HIEA|(MUST) viAeto g2 AAe g viglsfof sy, A%
Al A} Zho] EAME "blob" B EAME "arraybuffer'?l 7% IDL £42 o] A} ghog AAsich
%A ¢om SyntaxBrror7} @AY}, RTCDataChannel 244171 249 o binaryType
&40 BAY "blob'2 Z7|3kE ojofslt,

o] £/d2 wiolie] tlol87t 23 E kEse WA Alofdlth. ¥ 2719 binary Typeg

close

RTCDataChannel& 554t RTCDataChannel Z4A|7} o] mo] = Y7 1jojof s
AT =A] ofFof TAGlo] SFE & Tt
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close HIAE7F SEEH ARA} oo]HEE HIEA(MUST) o2 9AE Ad¥sfoF gith:
1. Ado] &5]2|1l sl= RTCDataChannel A7} HE S gt
2. channel. [[ReadyState]l7} "closing” T+ "closed'o|H o] TAIE FT3ic}
3. channel. [[ReadyState]lE "closing’ 2.2 AA3Ic}.
4

T AL obg AR e A9 ARk

5
d

[J{EAE oFdl 4719] send(= ZHEIHEE method() 47191 4
undefined send(USVString data);

undefined send(Blob data):

undefined send(ArrayBuffer data);

undefined send(ArrayBufferView data);

/1

send (USVString data)

A §F EAD AAE ARESH send () EaEjE] AEHE SAE APt

send(Blob data)

5 % Blob ZIAIE AMESHe] send () €arE|Eol ABE HAE HHIITh

send (ArrayBuffer data)

Q14 7% ArrayBuffer BAIE ARSI send () darE]EolA A

ol
o,
rr
L
X,
|t
il
o2y
roh
v

send(ArrayBufferView data)

R4 #% ArrayBufferView ZAIE AR&310] send () Far2lsol A9E HAE Aich

send () HlaEs BE HolH A5 F32 Ash] A8 LHEzE "o HAES] Ho]
TEHE ARA ool EE HIEAMUST) the 9AIE Adsforit

1. channelZ& Hlo|87} A2 RTCDataChannel 7jA2 A3ttt

2. THF channel. [[ReadyState]]7} "open'©] obd 7% InvalidStateErrorE W3AIZIT

3. HlaE o] FYl sfgdshke o dAE Attt
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72 UEh HlolE w7t

D) BAE 44 HAEY] JI4E UTF-82 IF9 & 2
glole7t H=g i)
2) Blob 4] : dloJElE Blob 7HAI7F Yetdi= A dlolE= Eoh

AR ARZAL ofo] I EE send

HolHE H71€0f Y=t

E
dl

HE7]4 0% AT 4
glole] 8]

Blob 7HAlefA AA] glolg Aol
Ut A= AEe) 71

HAEr} 528 £A%H 5
5718402 Sk

tlo]E|2] HIo|E H7]=
3) ArrayBuffer 214 : data® ArrayBuffer ZBA|7} Aol Hmo] A% dlojgfzt

gt
datax= ArrayBufferView Z4A|7} Zr25= ArrayBuffer

4) ArrayBufferView 247 :
A7 Ast= HH Q] Ao 274= do]ert Hr.

YA of7lok=

I8
=

1o ’E‘ EﬂO]E—] S

o] HAE7} QHEZEER] k2
=t

null ¥ undefined’} ZgF
|E19] Hlol& 3717} Ade] AAH RTCSctpTransportoll A maxMessageSize

to
Z35HH TypeErrors SAYA| “ﬂr

5. Ag9] 7] dloje] HEollA] H5E 25l d

dol ¥& 5 ¢l

FEsto] glolHE H7|d

4 }z
olElZ ol grh Ag 7Bt M Blo]

2 WA

—

O

749 OperationErrors

rr

2 987} wist

E
]

2= DAY, glofg &

A Hloly HE2 g S
HlE7] Aoz dgo] A

28 m2J:Mo|| onerrors =9

6. [[BufferedAmount]] €52 = Hl°o|g 9] Hio|E Z7|0tE
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WebIDL

dictionary RTCDataChannellnit {

boolean ordered = true;

[EnforceRange] unsigned short maxPacketLifeTime:
[EnforceRange] unsigned short maxRetransmits;

nm,

USVString protocol ;

boolean negotiated = false;

[EnforceRange] unsigned short id;

|3

| AP RTCDataChannellnit H#
ordered : boolean %%, 7]¥3%k true
Tt false® AP TlolE7L Al glo] AEE 4= Qlrt 7124kel trues HlolE7F &AH=
AR LS ot

Ol

maxPacketLifeTime : unsigned short 59
SUEA] 2 S Ado] HolEE ASstAY Adsshe AR (EY )= AlRRith o] g
AREA} ool EofA] ok o ghE Zifok= AF 1FE 4 Slth

maxRetransmits : unsigned short 73
4pxoz AYSA] gk A% Aol HolEE s g At o Fhe SR
;'

ofo]MEA AYok= o g2 ZIbol= 49 1AHE o ok
protocol : USVString &3, 7]¥gk ™

o] Agel AFgEHE AME ZREE oFolth

negotiated : ¥& 59, 7]E7} false

7184 false= AREAL o] HEOA HiY W Ads LAl v Hoi7}t ST RTCData
Channel 7HA1E HAHASIES AR trueE A7FoHH AdS FAotal oFE 1jojofA
5YU3t IDE 7FA RTCDataChannel 7iA1E WHEs AL 3-8 T2 3o &+ Qltt.
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E
=

true2 A4E 4F fETAIES tE To7t HAIAE AT dolg Ads AT
7R HAIRIE HA] =5 Fefsfof ettt iz H|olE Aol gl SCTP AEHOA

HAAE SA15E 2L HEA] gk Bhold AFoE AAE 4 Ytk 3 ¥A o
/ S m3to] Yizsly] Aol 5 Q= HIIEV} Hlole] AL AAsHe B oS Brissict

id : unsigned short &3

FAto] truecld A IDE AAIITE Aol falseo|™ FA|HLE
WebIDL

enum RTCDataChannelState {
"connecting’,

"open’,

"closing’,

"closed"

b

RTCDataChannelState SAH

connecting AFEAL OOIMEZ} 712 HO|H MES HHot2 1l SHt. 0|42 createDataChannel2
MME|Q7ALE RTCDataChannelEvent?] Y22 ML |QI=X| G0 A L0]
RTCDataChannel Zi&Q] 7| AEHO|Ct.

open HIO|H T&0] A8& L1 S4l0] 7Ksolct.

closing HO|IH T&2 S=oh= X ARIERACE

closed HIO|H T&0] E2i7Lt 8 4 Qith
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(3) RTCH|O|E{x0|HIE(RTCDataChannelEvent)

datachannel oJHlEx= RTCDataChannelEvent QIEJHo]|AS ARESICH

WebIDL

[Exposed=Window]
interface RTCDataChannelEvent : Event {

constructor(DOMString type, RTCDataChannelEventlnit eventlnitDict);

readonly attribute RTCDataChannel channel;
b

A

RTCDataChannelEvent.constructor()

channel : RTCDataChannel 39 A4, 7] A&

Ad &4 o[HlELL A3 RTCDataChannel AAIE YUERATE

WebIDL

dictionary RTCDataChannelEventlnit : EventInit {
required RTCDataChannel channel;
;

4] RTCDataChannelEventInit AFd #H
channel : RTCDataChannel §9, ¥4

oHMIEE &3} A9%E= RTCDataChannel 7HAJo]ch.
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(4) 7H5|X| Z2HM

RTCDataChannel A= th&3t 22 75 7H[X7F 4= R] Yoot (MUST NOT)

* [[ReadyState]] €5%°] "dZ F'o|l1 &7]| o[HIE, HA|A] o[HIE, QF oHIE &7]
OHE E+= 27| o[flEC] W3l S}t o]4e] o[fIE A7t SFEo] qltf
« [[ReadyState]] &E0] "F2"0] 1L WA|x] O[HIE, @ oHlE, ©] oHlE Fi T

olfle] Ths) St o4f] o[dlE AUt SEE o] Stk

+ [[ReadyState]] &%0] "= 50|31 95 o[#IE Fi ©7] olflE] Ths) sht o)
o[l 2u7t SEEo] gtk

+ 7% dlolg H4o] MY wlolEzt A5 thy|Fel F7bEch

7) mof & mof DTMF

o] AlMofA= RTCRtpSender .NETS 53] DTMF(HS} 7]9iE) k& BWi7] $13t QlEjmo] A
ol A3t RTCPeerConnection. DTMEZL AtHtof|l A o] @A A&l =]of that ApAlgt
W82 [RTCWEB-AUDIO]J®| Arg=]o] Qlct.

(1) RTCRtpSender Interface Extensions
mlojEmo] DTMF APl= of2fet o] RTCRtpSender YIEHOIAE SPg3iTt

WebIDL

partial interface RTCRtpSender {
readonly attribute RTCDTMFSender? dtmf;
i

dtmf : RTCDTMFSender §3, 97]4€&, null 3&
dtmf oJEZ|HEE= DTMFY A]&o] oF Schd g9l S thEsk=(represent) RTCD
TMFSender [[Dtmfl] W& £29] gk& REITE ([Dimfl] W £5%2 RTCRtpSender]
[[SenderTrackl]®] 77t “audio”¥d ™ AH(ser)=rt.
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(2) RTCDTMFSender

RTCDTMEFSenderE /g5t AREAL o] Ex HEEA(MUST) the 9AIS Adsior 3.
1. dtmfE A2 A4E RTCDTMFSender A2 A7glct,
2. dtmf7} [[Duration]] W £5%& 7HAA gtk
3. dtmf7} [[InterToneGapl] Wi &% 7IAA sttt
4. dtmf7} [[ToneBuffer]] W& €% 7HA 2l

WebIDL

[Exposed=Window]

interface RTCDTMFSender : EventTarget {

undefined insertDTMF(DOMString tones, optional unsigned long duration = 100,
optional unsigned long interToneGap = 70);

attribute EventHandler ontonechange;

readonly attribute boolean canlnsertDTMF;

readonly attribute DOMString toneBuffer;

7

J

o

%

ontonechange : EventHandler 49

o] o[HIE =29 oHE FFL tonechangeOltt.

canlnsertDTMF : Boolean §3, 97] A&
RTCDTMFSender dtmfSender 7} DTMFE B 4=
HIEA(MUST) dtmfSender©] i3 DTMFE 24
Sic},

LA of, b4 1, 4§ oolHEL

9|
% QA 2R A 2UES Npsor

toneBuffer : DOMString 43, 9713&
toneBuffer /32 WIEA|(MUST) AT 2 tonel] E55& wIggjof sit}. o] B=20] L&,
e 9 4L insertDTMFE Rzt
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| HiE

insertDTMF
RTCDTMFSender 7iA|9] insertDTMF #lAEw= DTMF & #&ch= d AREH
E ui7f fies 439 BAR HFES 0~ 9, A ~ D, # € * Ex= TH DIMF E&
/g3t a~d AR YREA(MUST) 2tz A3t Elojof gttt [RTCWEB-AUDIO] A4
304 Za&E of7]gh uiel o], 0~9, A~D, #, " EXo] figh AP "oy, B} 4
£ HEEA(MUST) A= ofof 51, & w7l thg EAFE A2st7] Ao 229 A A&
HAIRI o2 LE EXRE BIEA(MUST) QIAER] g Zlo&g J#sjof gich
duration W7 ®ig== & 7l W0l MgE 7 EAof AR 71 Hms)S UERITE durations
6000msE ZISHAY 40ms H[RHY & itk 712 A& ARk 2 Eof tis 100mso]t.
interToneGap?] ZEHI|El= MS2] £ Afo]2] 74 YERHTE AREAL Oo|HEE o] & F4
30msollA Fdf 6000ms= AlRIettt. 7|24k 70mso]t.
HEReA= DTMEZE RTP i712] BA9F AAeHe s Al SAE & 4+ =% durationt
interToneGap AI7FHE S7MA1Z4 4 JATHMAY). 18y @Y RTP 242 3719] duration
oJFer &% StUE S7IlIA= FETHMUST NOT).
insertDTMF() HAE7} SEEH, AREAL oo E= REEA(MUST) the 282 Adsiof
Q.

1. senderg DTMFE #&5k= H AMEEl= RTCRtpSender® A3t

2. transceiverg sender®} #H 1= RTCRtpTransceiver A2 QA3

3. dtmfE sender®t 93 U= RTCDTMFSender2 &t

4, TRF dmfE Sl DTMFE 24 = UEA] o587} falseS BI8FoPA, InvalidStateFrrors:

g,

5. tone s& HATO] A WA Qxtz it

0. duratione HIAES] F HA A= ik

7. interToneGap< HWAEL] Al HA QA= it

8. ToF toned] AXT = Gl EAPE ZFE 9 InvalidCharacterErrorg 2HAJAIZICH

9. 7HA19] [[ToneBuffer]] £%Z tones= AX3Ict.

10. dtmf.[[Duration]]& duration o= AA3Itt

)

11. dtmf. [[InterToneGapll< interToneGap 422 XTI},
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12. WF duration go] 40msu|ete|™d dtmf.[[Duration]] 40ms= AAgH}
13. 9F duration "7l ¥49] #ko] 6000msEth 2 dtmf.[[Duration]]& 6000ms=

14. 9HF interToneGap %0l 30msu|9He]™ dtmf. [[InterToneGapll 30ms= A7g3tct.
15. BFeF interToneGap #°] 6000msXtt ZH dtmf.[[InterToneGapll& 6000ms=

16. TF [[ToneBuffer]] &5%°| ¥l EArdo|H, o] IS FAS}
+

17. Wk A Aglo] UBHEE oforsl 49, The BAS ST 134 gfod the

1) TFeF transceiver. [[CurrentDirection]]”} " sendrecv'tt " sendonly” 7} oF42H4,
o] HAE FHIITH

2) Wk [[ToneBuffer]] &%0| Hlojl= #AAS ZITHE, RTCDTMFSender Z4A]
tone £ ¥l EAE R AAstal RTCDTMFToneChangeEvent QIE|H|o]AE ARE-

Sl= tonechange O[HIEE WAAZ|L, TS TAE SR

3) [[ToneBuffer]] €% A A HA ZAZ AAsIL g A7} tone©] HES gt

4) THoF toneo] *"Ql A9, AZAH RTP vltjo] 2EFHO|A 2000ms 5 & AL
AAsta, AZEE 2000ms T AHEE playout task ZPHE GAE thr]QGo|
gt

5"

11F tone©] ,"0] o, (AE]t FuS ARESIo]) A¥E RTP vjHo] AEHI

i3] [[Duration]lms St AFS AJ2s1T, (Playout tast 2PEEE tHA2 Algysi
[[Duration]]+[[InterToneGapllms 2<% th7|gS A2t}

6) RTCDTMFSender 24l 4% tone %749 RTCDTMFToneChangeEvent Q1E

Hlo]AS ARSI tonechanges} BHE oHIES Ag3ith

insertDTMFE HIE EHXﬂ“P | mjEof AAFQ1 DTMF E& 37} insertDTMFoIE™ W %]
£ ([ToneBufferl] €% A% B)3 A =7H A & & 25 X3l ZAGE SE0foF
St} insertDTMFHI & ”H7H HFE ARSole] SEolH dA A4 2 £ ol A ti7]

H E
29 BE ES 34 2 5 o
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(3) canlnsertDTMF 2112|&
DTMF7} RTCDTMFSender IAEAQ] dtmfSenderE 93l $41E = &R 27517 4,
AEAL agent= BEEAIMUST) thadt 22 GAE F¥stke 242 ti7]AIAoF g,
1. senderg dtmfSender2t #=H RTCRtpSender= H73ict.
2. transceiverg sender®?} 3 RTCRtpTransceiver® A3,
3. connection< transceiver?t A¥E RTCPeerConnection = A3l

4. WOF connction® RTCPeerConnectionState”} $AIA2 “connected’”} ofyzhH
falses ZETIC}

5. 9HF sender.[[SenderTracklle] nulll 3% falseE &gttt

6. ¥k transceiver. [[CurrentDirection]]°] “sendrecv” & ©FHil “sendonly”% obd
735 false® g3t}

11F sender. [[SendEncodingsl][0].active7} falseo|H falseE &g}

™~
o

OF o] sender® A4 “audio/telephone-event” mimetype2] codeco] @A
(negotiated) =] oI, falseE HHEIITE

9. 1%A %oy trued HIIICh

o
rl:i

(4) RTCDTMFToneChangeEvent

tonechange °|¥MlEx= RTCDTMFToneChangeEvent QIE|H|o|AS ARESITY

WebIDL

[Exposed=Window]

interface RTCDTMFToneChangeEvent : Event {

constructor(DOMString type, optional RTCDTMFToneChangeEventlnit eventInitDict
=

readonly attribute DOMString tone;

7
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AR

RTCDTMFToneChangeEvent.constructor()

o &4
tone : DOMString 93, 97] A&

tone$Hg2 AYS ARt () E T 54L& 7HIAL ArkinsertDTMPRL). ghol Xl

FAtgo|dH [[ToneBuffer]] 50| ¥l EA}go|1l o]A Eo] AL L=FS-S YERALE

dictionary RTCDTMFToneChangeEventInit : Eventlnit {
DOMString tone = "
;

| RTCDTMFToneChangeEventlnit AFd %4
tone : DOMString 93, 7183t ™
toneHAL ABS AIRE E(E 239 B2 7L A (insertDTMFRED). grol w1l
Atgo]d [[ToneBuffer]] €%°] ¥ EAHE0|1L o]d Eo] S Ad=Fa= HEHT
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8)
(1)

A4 ¥

A7

274

71EAQ1 BA HE BeReA7t A 2|9 FEE RyYEE Ao thet 54 ks FAISk=
oJt}.

A A 15 AeiRHselector)o] o8 F=xE 4 ot A 0], AR selector)=
MediaStreamTrack¥ 4= 9ltt. E&Ho| 583 A=K selector)7} E2H, FIEA(MUST) &4
8%o| ¥4 RTCPeerConnection ZA|7} 2&5kAY $2415H= MediaStreamTrack®]ofoF
Sit} 35351 9 ofZgAlo]AL AdiRselector)Z getStats() HAEol Algsta HekeAl=
A A garejgo] wet A (selector)2t THH d#9] SAE WEWLh o] daEE
AlERK(selector)®] F1l K senden)®s= AR Kreceiver)E AR Holl frofsiioF gt
SA Ao HiglEE EA= Bk F2E0] RTCStats idehks gAY o] o8] JZ2g
T = WACE AAEY. wEtA 9 ofEYACIAS s 717 AR} oA S
{7ro=x Foixl 7|7tol|l 24 S8 & 4 Stk

N

r

g 717] o2 AQsty, BUEH AX= o W BAEH I RTCPeerConnection 717t
53t EARIE oA obH A mof dZo] 23l o]Folk getStats(Y] AolA it BAES

U5 wUE e AR Seo] itk oleid XY BAL o]F getStars) AolA ol
AF8T 4= Qick. IWEBRTC-STATSIOIA|S] Z43] 8 olefet muleshs 237} AA|sis
A

(2) RTCPeerConnection QIE{T|O|A 2HEf

B APL= offoll AE RTCPeerConnection IE|F|o|AS EA3ITt

WebIDL

partial interface RTCPeerConnection {
Promise{RTCStatsReport) getStats(optional MediaStreamTrack? selector = null);

|8
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l HAE
getStats
A 4% AdE(selector)o] Wt EAE £H5t AHE v|E7|4oR Hught,
getStats() HAE7F SEEH ARAL o] M E+= HIEA|(MUST) ths 9AIE Adsfiof gtk
1. selectorArgE WAEC] A WA QA argument) 2 Frt.
2. 9Z2E WAE7 S&% RTCPeerConnection A2 =t}
3. WOF selectorArgZt nulle]2bH, AexH(selector)E nullZ A3
4. TFF selectorArgZt MediaStreamTrack®!l 4%, A2 A] A8iXselector)E selector
Argi} AxJok= EF &4 RTCRtpSender T+ RTCRtpReceiver® A3ttt o|={3t
&A1 2 Hsender) E= —rLX}(recelver)ﬂ EAeHA] AU F o] F41 KHsender)
EE= AR receiver)7} 0] 71500 Aglet H9- M2 AAH InvalidAccessFrror® ARE
Promises A
5. pE MZEZ promiseZ A3t
0. U HAE HEE A3tk

D) A A" daejgol o2t AR selecton) 2 HAIE SAE FHRIH
2) 49 BAE Eol= 23 RTCStatsReport A2 pE resolvedttt,
7. pE 9¥

(3) RTCStatsReport Ztx||

getStats() A== RTCStatsReport Z4A)2] FEjZ *é—‘— g0l AxlE Adslit} RTCStats
Report A= HAFE ZAA(RTCStats JUAEAL £A4)9} 3 RTCStatsol|A] THYE
AU AldHse ZAE Aol ‘ﬂi(map)ol‘:}.

RTCStatsReporti= o1& 7§9] RTCStatsolAl sHE gMde|2 749 4 9loH, 139
T2 AeiRKselector)2t TEo] Utk AZtek= Shte] 712 A o] thet 2429] Bl BA=
T8 & Ut B4 Bl BE BAE FAlsto] AeiRKselector)?] SAE 2% A&
E0°1, RTCRtpSender’} HEYIE Bl EHS ALs7] 5l o2 SSRCE AHot= 4%
RTCStatsReport= SSRCE 51+29] RTCStatsollA] THYE HA U E](ssre Stats £% %;T_OE
B3} 2 9oy waksl 2 glrh

0{
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WebIDL

[Exposed=Window]

interface RTCStatsReport {

readonly maplike{DOMString, object);
;

o] B4 fZEZ} /49 RTCStatsOlA 7HA2 tfdst 94U elE AAsted o] 94U e &
ARESHIA Q. A YEE= &4 o]2 g [WEBIDLIS o] &4 2RZEJ 5] JAH 2=
RTCStatsollA TH3E 94429 id= Hoj=t.

(4) RTCStats EIAML42|
RTCStats 24U mUEHsl E4 AHE FAslel A4e B4 AH2 ekt
RTCStats SRS HelAgn 9 ehlst 22 7|2 44 Aeo e A3sks 712 sl
RTCStats AU E st EY BAE F7IRITh

Al o152 EESFEAR, Folil FA2 Ad glolu & ohEEiAlelA ok &R ek
e AT 5 Atk Foll FolshiAl L. mEkA ofEEAllA2 RIEAl & & fle A

AktollA =129l g2 ARES] Slsl SAE A= B718kEoof Btk A& S0, bytesSent2}
packetsSent7} B5F HilE 79, E o SYe 7HA0g Hilgojop "HHF w7l 717}
"Hlo|E/jZl' 0 2 ALk 4 9&‘3} ZHo] A= HE=H QF7} IS webs S HIEA|
RTCStatsolAl T¥E 942 BE SA~°) tsf 5713k -2 wigksfof gt

WebIDL

dictionary RTCStats {

required DOMHighResTimeStamp timestamp;
required RTCStatsType type;

required DOMString id;

¥
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| RTCStats 9442 Ay

timestamp : DOMHighResTimeStamp 73

o] A9} AZAH timestamp EFYY DOMHighResTimeStamp. A7+ UNIX o232
(epoch)oll 4Tholct. 92 24 RTCP 130 24D L& B0l ot el asiare
AE7F 24 dEEIEC] Z2%E AI7RE YERdTh ¥4 BARIE o]
A9 RTCStatsolA] W S4ulel 27} Heoly 28 4 Stk

.

o
My
3
:oé
ofl
_0|L
fr

type : RTCStatsType &3

o] ZiA|2] Bl

type &/ WIEA|(MUST) RTCStats 9A4H 27 Yetdl= 7 4181 49 o]§0&
Z7]5}=|ofof qitt.

id : DOMString %

RTCStats A1 /4571 sl AART Aot #HH 1F id. A& o2 & 7}9] RTCStats
Report ZAoll4 F&5H & 712] RTCStats A= 5Lt 7|2 AAIE AARIe] AH 45
MEA] ST 10 TPAORIT,

£ id o E ol ol HHEA] o % glofo} 7tk o] AL 574 A8} ool ES)
id A4 WAlo]| wet ofEE|Aleldo] sig 4 A AAS] IDE olH| YA ¥ AF- id=E
A BAE 7L ¢ LS 7] ot

AREAR SolEE §19] 87 ARFS WSk & id9] B4 A AEE 5 Sl

E
dl

A4} ool HEL To] eido] T8

Z,

aCl(Networking and Cryptography Library,
pronounced saltkx ARESH= 3 AE IS 715S BAEE SHA E ARESto] A5
I gle TAEE g 4= Qlth o] B9 2 RAoEE 95 7St idE 7

g o, ol A A7} getStats() 2&0l AA HFA idE 7ML S Bt

o
TR T

RTCStatsType©l gt S-ast 2H=9] Hgta} RTCStatso|A 8% g4 2lE0] [WEBRTC-
STATS]O A48k Q)
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(5) SH & 22|15

A A8 dEEe g Aok
1. resultZ H]o|Ql= be an empty RTCStatsReport® %},
2. 9o AeiKselector)’} nulll - A4 A2 thgt SAE 3Iste] Aol 715t
2E gt &, o] HAE FHIITH
3. Tk AMeixl(selector)”t RTCRtpSender! 39, BAE skl tf2 AAE F7Ikkck:
o Aeiselector)o] 9Jsto] FgE= RTP 2EHS Y= XE RTCOutbound
RtpStreamStats Z4A].
o %75l RTCOutboundRtpStreamStats A4 24 B 7HdA o0z ZZx3)
"= BA A

fr

4. QI Meiz(selector)”t RTCRtpReceiver?l 4%, BAE $HstL o AAE 57t
Kl
o AeiRKselector)o]l ofsto] H&H= RTP 2EHS HYEhl= 2& RTCInbound

RtpStreamStats Z4A].
o Z7}E RTCInboundRtpStreamStats ZAOIA A E= 7PF 02 HXol= LE

Al 2.

5. resultE HIESHY

(6) S| 02 T AR
[WEBRTC-STATSIOl EAH A= R ARg ARIE B57] 913t 2ot o5 2+7t
W= WebRTC &0l o8] F+F oo 5h= 2 ofth.
&2 RTCPeerConnection®l g A7} Q& wf RTCStats YA 2ol Aold Uxt &
Qloj s Ao F-adt ert 5E5E A tha B SAE AR HHEA(MUST)
A sfjoF gttt
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Fields

RTCStatsType

Dictionary

payloadType, codecType, mimeType,

"codec” RTCCodecStats .
clockRate, channels, sdpFmtpLine
RTCRtpStreamStats ssre, kind, transportld, codecld
_ packetsReceived, packetslLost, jitter,
RTCR dRtpSt Stat
ecelvednipsireamstats packetsDiscarded, framesDropped
"inbound-rip” receiverld, remoteld,

RTClnboundRtpStreamStats

framesDecoded, nackCount,
framesReceived, bytesReceived,
totalAudioEnergy,
totalSamplesDuration

"outbound-rtp"

RTCRtpStreamStats

ssrc, kind, transportld, codecld

RTCSentRtpStreamStats

packetsSent, bytesSent

RTCOutboundRtpStreamStats

senderld, remoteld, framesEncoded,
nackCount, framesSent

"remote—-inbound-rtp"

RTCRtpStreamStats

ssrc, kind, transportld, codecld

RTCReceivedRtpStreamStats

packetsReceived, packetslLost, jitter,
packetsDiscarded, framesDropped

RTCRemotelnboundRtpStreamStats

localld, roundTripTime

"remote-outbound-rtp"

RTCRtpStreamStats

ssrc, kind, transportld, codecld

RTCSentRtpStreamStats

packetsSent, bytesSent

RTCRemoteOutboundRtpStreamStats

localld, remoteTimestamp

"media—source”

RTCMediaSourceStats trackldentifier, kind
totalAudioEnergy,
RTCAudioSourceStats totalSamplesDuration (Z4IXt0{1A|
HitE QL E2H0|| CHaH)
idth, height, f P
ATCVideoSourceStats width, height, framesPerSecond

SAXIA B2 HIC|Q E2401 CHaH)

"peer—-connection”

RTCPeerConnectionStats

dataChannelsOpened,
dataChannelsClosed

label, protocol, dataChannelldentifier,

"data—channel" RTCDataChannelStats state, messagesSent, bytesSent,
messagesReceived, bytesReceived

"sender”

R RTCMediaHandlerStats trackldentifier

receiver
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RTCStatsType Dictionary Fields

bytesSent, bytesReceived,
. . selectedCandidatePairld,

transport RTCTransportStats .
localCertificateld,

remoteCertificateld

transportld, localCandidateld,
remoteCandidateld, state,
"candidate—pair” RTClceCandidatePairStats nominated, bytesSent,
bytesReceived, totalRoundTripTime,
currentRoundTripTime

"local-candidate” address, port, protocol,

- — RTClceCandidateStats .
remote—candidate candidateType, url

fingerprint, fingerprintAlgorithm,
"certificate" RTCCertificateStats baseb4Certificate,
issuerCertificateld

A [WEBRTC-STATS]l Hojd SASH e SAE AT & AL, £AeHEA] o=

SAE AEE & Sl

(7) GetStats G|
A7} 24 e

o2 sty o

A 73dokL 3= B hEFAlolAeIM 1L d]le] HiAl &HAA]9

392 o}k gtk theT} 2 oA F=vt ASE S Qi
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EXAMPLE 8

async function gatherStats(pc) {

try {

C

C

await new Promise(resolve =) setTimeout(resolve, aBit)); // Al

C

onst [sender] = pc.getSenders();

onst baselineReport = await sender.getStats();

onst currentReport = await sender.getStats();

/] 7153 A B|EES] 84F Ww

for (const now of currentReport.values()) {

if (now.type != 'outbound-rtp') continue;

/] 71% Y EZEO|A @A SA 747
const base = baselineReport.get(now.id);

if (!base) continue;

const remoteNow = currentReport.get(now.remoteld);

const remoteBase = baselineReport.get(base.remoteld);

const packetsSent = now.packetsSent - base.packetsSent;
const packetsReceived = remoteNow.packetsReceived -

remoteBase.packetsReceived;

const fractionLost = (packetsSent - packetsReceived) / packetsSent;
if (fractionLost » 0.3) {

/] R¥eF fractionLost » 0.3 |2, $-2= ohl= 24|19 A9dS 22 Sl
}
}

} catch (err) {

console.error(err);

}
}
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9) HEY3 AKZS 9l O|Cjo] AER API

Jtok
kal

(1) A

[GETUSERMEDIA] 1+2°] “d9]¥ MediaStreamTrack QIE|Ho]AE= AHbAog oT]Q F=
HH.9] glojg AEYS YERHT sl o]4d9] MediaStreamTrack®| MediaStreamoOlA]
A 2 5 JrHIAs] "ollA [GETUSERMEDIAIY “89)E MediaStreameli= 07 o14d9]
MediaStreamTrack 247} 234 4= 9U3).

MediaStreamTrack €2 moj(d]| : 22 7|zt ofvzhollq] @AY ¥4 noj= AdE)=
njHo] 352 Y= & d 4= 3t MediaStreamTrack 24404 o] 7155 45kh=
o] R A2 o] HojlA Attt wHoi7t wlojofjA] HEE= W42 [RTCWEB-RTP],
[RTCWEB-AUDIO], [RTCWEB-TRANSPORTI A=o] itk

o2 gojoflA AEHE MediaStreamTracks FAIAIA 5142] MediaStreamTrack2=
FAJE Hjoj= o] A4S Aok ARBAY oe|HER AoHrt. Eat F4l & ofEYAlo| A
MediaStreamTrack®] ¥ MediaStream ZAE YePd 4 ot 417+ £9] og
MediaStream A7} A/d= 3 (oH] Q= -9) 1o whet fzich

o] ZA19] RN 3ol RTCRtpSender %! RTCRtpReceiver ZiAl= ofE=IAC 04
MediaStreamTrack®] & ¥ 412 Hot ADsHA Aojel= d AR 4= Ut

Ad2 mrjo] A 9 AEY FAA I E= 7P A2 T@9lolth Ad2 dlE £0] RTP
Ho|2E {3} o] HE-Z sl T JIZgH. FHo] F520F QlFFsfofsl= HE
AgdL 5Ye MediaStreamTracke] SlefoF sh# (MUST), #El& EHO| nE g
AFFsAY AAD 4= 3lefoF FEHSHOULD).

F0]X MediaStreamTracke] gt 98 9 &49| /g2 HEYAE S ASH=
MediaStreamTrack Z4A|2] 4-¢ol= Z-8&¥ct RTCPeerConnection ZiAll oJsf AdH
MediaStreamTrack(C] £419] SH-EolA] A3t ti2)2 ¢4 mloj=HE =415 to|EE Y=les
et vRP = 22 2240« [GETUSERMEDIALE: 83t 71HlEh 9] MediaStreamTrackel= 2417}
RTCPeerConnection ZjA|2} T AMEE= 739 94 Hoj2 AdE= W= el 2o
AUt

[GETUSERMEDIAJ®l ¥ 2 MediaStream ¥ MediaStreamTrack A EAoh=
NEE of7]of] 28} A 501 °] 712 3Hd 319] Aluz] oM AREAL] 7hiEiet mlo]=1o]
=4 HYeE =4 HYE| EAk= A0 94 fojgt eHF HEsh= o A
4 AT - " HY e Z4A "7I%). T2 MediaStreamTrack ZAE 22 MediaStream

(€]
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AR AP AL B4 AJolH 831

o] EAojlA+= RTCPeerConnection®} S| AR5t nff TE the ZA| 20t HA|SH}
MediaStream ¥ MediaStreamTrack AR&o] tjst LEtAQl B = [GETUSERMEDIA]
FEAOA A9 A HoJE =

(2) MediaStream

@ id
MechaStreamoﬂ A id £ o] AEH| 1153t [DE HIZIEE RTCPeerConnection

4 1 0101]*1 Aq> —E%% 713171 $13) MediaStreame] /4= A4 &20fM Algdh=

13
d

MediaStream Z449] id= 2EF SA40]| IF5HARE SECE B 4= Qiths 9vl= ot

A& S0 EZoA BH AEHQ EZHE RTCPeerConnections ARt gF AREA}
ofo]AEA ¥4 Hol= HASH U3 A 0= A ARGAL ofo|HER HA] A
2 &= 9lom, o] 9 U AREA} ool HEE FYUT id (EZ0A A/3H idet ¥4 1ojojA]

we 1S M ofe] AEFS A4 4 ek

(3) MediaStreamTrack

Z4o] ohd mjtjo] £A0] H-HRTCRtpReceiver?t AH Z+ MediaStreamTrack®] 74
22 RTP AA)04 MediaStreamTrack 2419 MediaStream &2+ A 733—16}1:}.
RTCRtpReceiver’} g MediaStreamTracko] SAAE AT SR E|A] @k RTP 42004
tlo|el& 2418 ujult}, RTCRtpReceiver’t 749 2 RTCRtpTransceiver 29|
[[Receptivell €%°] trued Wt} g MediaStreamTracke] 247 AHIE falseZ
Aok ZA-E HEEA(MUST) 7ol gofof it
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RTCRtpReceiver’} $2413F RTP &4 mltjo] AEH0] tfgt SSRC 5 Sh47}F BYE 41 Ee
A7t A Bl AlAEE 3l MediaStreamTrack®] 244 AHE true2 A4ok= 24
HFEA(MUST) Foll dojok gt} setRemoteDescriptionS EHO] 244 AEIE true 102
AFT & Qo

Ed 371 B AA 9 EAO| Z4A e A% A= [GETUSERMEDIAJC] A=} Itk

RTCRtpReceiver 41719 9J3f A% MediaStreamTrack E#Ho] [GETUSERMEDIAIS
ZT5PH(C] : receiver.track.stop &S E3f), AREA} Oo]HEE dlE So] $£417|9] tlEHE
TaGoR £ AEH i YAAE FAoIEE AT 4= QUTHMAY).

(® MediaTrackSupportedConstraints, MediaTrackCapabilities, MediaTrackConstraints,
MediaTrackSettings

MediaTrackConstraints (MediaStreamTrack.getConstraints (), MediaStreamTrack.
applyConstraints ()) 2 MediaTrackSettings (MediaStreamTrack.getSettings ()& X &3t
Xﬂok 27 9 Aok 7Fs3t $439 7d2 [GETUSERMEDIAJC] A=l Qltt. T84 1o
AZoA 7ML EHY A3t 7153 442 getUserMedia (94 7FAL £/37} th2c}; €4
_1_—01]*1 7FA& MediaStreamTrackell 2§ & &= QUs= Ak 9 AAo] of7]o] =0 qict.
HA EHO| HAL2 419 Al 2 S yepdch
MediaStreamTrack.getCapabilities ()& RFEAI(MUST) T4 ¥ S Higlsjoksi,
MediaStreamTrack.applyConstraints (= o710l A2JH A|F ZA el HF=A](MUST)
A7 EoA A OverconstrainedBrrorZ AH-oFgict,
The ARt 7Fs Rt £ 94 42004 7HAE BlH Q. MediaStreamTracke]l 2-8-517] 913]
g oj=ck:

syog | @ | P
width ConstrainULong | AHQ=EXM, 0|22 7FY 20| 22 Z2fUQ| LfH|(ZA)0|C.
height ConstrainULong | HEQZ2A, 0|42 7H& Z|20f 22 T2l FO0|(T)olCt.
. HHEC=EAM, O|A2 ZZ20] A5 Z2US HIFCZ oF D2US9)

frameRate | ConstrainDouble | __ _

X

HAEO2NM, 01X M 29| 22l 7= M= HIZOICE; 0142
aspectRatio | ConstrainDouble | TAO| £2 LM HR[Z L= Z0|Ct 108 M XI27EK| B2t

Z0|ct.

A
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o] BAlE= ¥4 AAoA 7FAL 202 MediaStreamTrackell 283 A3t 71535 A4S

oJstx) ekt

10) Ofix[e} Call S

o] ML BlEZolT)

(1) ZHEHSt LRI 0(2E) Ol

43| 245, 5 o old ©AS AL STUN / TURN A4
T BE [P R 58 7P Q7 NAT S ok o) A§T 4 ol Aig et
ESE TEE A0 BAT Flojeks 2 Ageke o A8t 2t 5U% the o AAUEL

ARgstel AT Aol dit glolHE A=A dssfortt.

T o7t M= dE

1n ftfo

ﬂJ

~

¢

Example 9

const signaling = new SignalingChannel(); // handles JSON.stringify/parse
const constraints = {audio: true, video: true};
const configuration = {iceServers: [{urls: 'stun:stun.example.org'}1};

const pc = new RTCPeerConnection(configuration);

/] ©E TojoA| ice THE Bt}

pc.onicecandidate = ({candidate}) =) signaling.send({candidate});

// "negotiationneeded" °JHIEE offer Aol E SHHtrigger)
pc.onnegotiationneeded = async () =) {

try {

await pc.setLocalDescription();

/] &E oA offerg EHTt

signaling.send({description: pc.localDescription});

} catch (err) {

console.error(err);
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pc.ontrack = ({track, streams}) =) {

/] €97 EZE n|tjoir} =2lehH, 97 HHQ Q40 A
track.onunmute = () =) {

/] ®2F srcObject 7F AAE|o] oW, HHA| AASHA] =t
if (remoteView.srcObject) return;

remoteView.srcObject = streams[O];

1

// call start() - 27|3+= st
function start() {
addCameraMic();

}

/] dE8= §13t 7Hd|=2} vto]2 F7t

async function addCameraMic() {

try {

/) 24 AEYS 97, AnBo] HolEm M4 9 275
const stream = await navigator.mediaDevices.getUserMedia(constraints);
for (const track of stream.getTracks() {
pc.addTrack(track, stream);

}

selfView.srcObject = stream;

} catch (err) {

console.error(err);

}

}
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signaling.onmessage = async ({data: {description, candidate}}) =) {
try {
if (description) {
await pc.setRemoteDescription(description);
/] T2F offerE TATHA, answerE HofloF g
if (description.type == 'offer") {
if (IselfView.srcObject) {
/] Aol Higt 4 AHAF Z=oAe AFEA =)
await addCameraMic();
}
await pc.setLocalDescription();
signaling.send({description: pc.localDescription});
}
} else if (candidate) {
await pc.addlceCandidate(candidate);
}
} catch (err) {
console.error(err);
}
k
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Example 10

=,

const signaling = new SignalingChannel(); // 3% JSON.stringify/parse
const constraints = {audio: true, video: true};

const configuration = {iceServers: [{urls: 'stun:stun.example.org'}l};

let pc

let audio;

let video;

let started = false;

// Call warmup() — "]tjo}7} £8]=7] Aof|, ICE, DTLS®} media & warmup
async function warmup(isAnswerer) {

pc = new RTCPeerConnection(configuration);

if (lisAnswerer) {

audio = pc.addTransceiver(' audio');

video = pc.addTransceiver('video');

}

/] ice THE THE mojoA] H

pc.onicecandidate = ({candidate}) =) signaling.send({candidate});

// "negotiationneeded" °|MIEE offer AAotESE JttKtrigger)
pc.onnegotiationneeded = async () =) {
try {

await pc.setLocalDescription();

/] offerg TH& Holof|A] ¥

signaling.send({description: pc.localDescription});
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} catch (err) {

console.error(err);

}
1

pc.ontrack = async ({track, transceiver}) =) {
try {
/] 87 EZE ntoj7} alely, HtQ AHHEA HojE
event.track.onunmute = () =) {
/] ek srcObjectZt oln] AA= o] JUtd, HA] A5k & A
if (IremoteView.srcObject) {
remoteView.srcObject = new MediaStream();
}
remoteView.srcObject.addTrack(track);

}

if (isAnswerer) {
if (track.kind == 'audio’) {
audio = transceiver;
} else if (track.kind == 'video') {
video = transceiver;
}
if (started) await addCameraMicWarmedUp();
}
} catch (err) {

console.error(err);

}
1

try {
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/| 28 AEFE A1, AnRo]| HolRdl HES A5l F7l6l]
selfView.srcObject = await navigator.mediaDevices.getUserMedia(constraints);
if (started) await addCameraMicWarmedUp();

} catch (err) {

console.error(err);

}

}

/] AL F start) & TEot] ALl mltlo] ASS Al
function start() {

signaling.send({start: true});

signaling.onmessage({data: {start: true}});

}

// add camera and microphone to already warmed-up connection

async function addCameraMicWarmedUp() {

const stream = selfView.srcObject;

if (audio && video && stream) {

await Promise.all([
audio.sender.replaceTrack(stream.getAudioTracks([0]),
video.sender.replaceTrack(stream.getVideoTracks([0]),

D;

}

}

signaling.onmessage = async ({data: {start, description, candidate}}) =) {

if (Ipc) warmup(true);

try {
if (start) {
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started = true;

await addCameraMicWarmedUp();

} else if (description) {

await pc.setRemoteDescription(description);

// if we got an offer, we need to reply with an answer
if (description.type == 'offer’) {
await pc.setLocalDescription();
signaling.send({description: pc.localDescription});
}

} else {
await pc.addlceCandidate(candidate);

}

} catch (err) {

console.error(err);

}

¥
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(3) Simulcast Example

STOIET} o2 RTP IZH(HE /HAE)E AWz Hij2ial o

i

Example 11

const signaling = new SignalingChannel(); // handles JSON.stringify/parse
const constraints = {audio: true, video: true};
const configuration = {'iceServers': [{'urls': 'stun:stun.example.org'}};

let pc

// call start() to initiate
async function start() {

pc = new RTCPeerConnection(configuration);

// let the "negotiationneeded" event trigger offer generation
pc.onnegotiationneeded = async () =) {

try {

await pc.setLocalDescription();

// send the offer to the other peer
signaling.send({description: pc.localDescription});

} catch (err) {

console.error(err):

}

I

try {

// get a local stream, show it in a self-view and add it to be sent
const stream = await navigator.mediaDevices.getUserMedia(constraints);
selfView.srcObject = stream;
pc.addTransceiver(stream.getAudioTracks([0], {direction: 'sendonly'});

pc.addTransceiver(stream.getVideoTracks()[0], {
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direction: 'sendonly’,

sendEncodings: [

{rid: 'q', scaleResolutionDownBy: 4.0}
{rid: 'h', scaleResolutionDownBy: 2.0},
{rid: 'f'},

]

b;

} catch (err) {

console.error(err);

}

}

signaling.onmessage = async ({data: {description, candidate}}) =) {
try {
if (description) {
await pc.setRemoteDescription(description);
// if we got an offer, we need to reply with an answer
if (description.type == 'offer’) {
await pc.setLocalDescription();
signaling.send({description: pc.localDescription});
}
} else if (candidate) {
await pc.addlceCandidate(candidate);
}
} catch (err) {
console.error(err);
}
¥

oMol HA|ZtHICIR, 202, HO|H&A Z2a2iY g 9|3t W3C WebRTC EES|HAM 201

briFle 0L JLHI®M "G



(4) Peer-to—peer Data Example

o] oJAl= RTCDataChannel ZiAE A3/dstal AdS th2 oo AFsk= o LAzt ARY-SH
S FYoks WS HolErh. RTCDataChannel A 802 QIS AMESH=
It Y 38 2| HYAER ANGHT

Bl
fijo

)

Example 12

const signaling = new SignalingChannel(); // handles JSON.stringify/parse
const configuration = {iceServers: [{urls: 'stun:stun.example.org'}1};

let pc, channel;

// call start() to initiate
function start() {

pc = new RTCPeerConnection(configuration);

// send any ice candidates to the other peer

pc.onicecandidate = ({candidate}) =) signaling.send({candidate});

// let the "negotiationneeded" event trigger offer generation
pc.onnegotiationneeded = async () =) {

try {

await pc.setLocalDescription();

// send the offer to the other peer
signaling.send({description: pc.localDescription});

} catch (err) {

console.error(err):

}

b

// create data channel and setup chat using "negotiated’ pattern

channel = pc.createDataChannel('chat', {negotiated: true, id: O});
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channel.onopen = () =) input.disabled = false;

channel.onmessage = ({data}) =) showChatMessage(data);

input.onkeypress = ({fkeyCode}) =) {
// only send when user presses enter
if (keyCode != 13) return;
channel.send(input.value);

}

}

signaling.onmessage = async ({data: {description, candidate}}) =) {

if (Ipc) start(false);

try {

if (description) {
await pc.setRemoteDescription(description);
// if we got an offer, we need to reply with an answer
if (description.type == 'offer’) {
await pc.setLocalDescription();
signaling.send({description: pc.localDescription});
}

} else if (candidate) {
await pc.addlceCandidate(candidate);

}

} catch (err) {

console.error(err);

}

¥

oMol MA|ZtHICIR, 202, Ho|H&A Z2aa)A g 9|3t W3C WebRTC BESHA 203

briFle 0L JLHI®M "G



(5) Call Flow Browser to Browser

oJAL % Hek9A] 71| 75T TF 580 oS HolETh oA 24 vre] Bt uEe
BE Fuio] AqAsie AAE HojEA] 9 T4l £ oMIES} HAIAG EABIES Solzs

Simple Call Flow
Alice’s Turn Alice’s Browser Alice's App Alice Alice’'s Web Server  Bob's Web Server Bob Bob's App Bob's Browser Bob's Turn
1. Load Page
2. Authenticate
3. Load Page
4. A i
5. Call Bob|
6. new|RTCPeerC
7 createDataChannel|
8.3
eeded”
10. 1]
offer)
12. setl}
13. Alloc|
4. 1Ps and Ports
15. offer 16. offer 17. offer
18. config.iceTransportPolicy = "relay”
9. new RTCPeerCongection(config)
20. setRemoteDescriEtion(offer)
21, event: "traek” with remoteTracl
22 ghones Ringing Dude|
23.
24. callbadk: gotAnswer(answer
25] answer.type = "prangyer”; pranswer = answer
6. setlocalDescripti
27. Alloc
28. IPs and Port§
32. 31. pranswer]| 29. pranswer| 0. Permission
33.
34. Permission
k 35. ICE Check
36. ICH Check
37. DTLS
38. DTLS
k 39. SCTP/Data
40. SC1P/Data
41| event: "datachannel”
42. Accept Audio and Video
143. addTrack(track,stgeam)
44,
45. callbadk: gotAnswer(answerf
6. setlocalDescriptign(answer)
" 47. answer]
£ 4. sRTP |
<¥~"49. §RTP
50. ICECheck
1. SRFP without rela
53. answer]
54. ipti
5. event: “track” wlg remoteTrack
56. Add document cgmera
57. addTrack(d de
64. offer] 63. offer}
65. setKer?teDescrigtion(offerL
6. event: “track” wit§ docTrack
67. cregteAnswer(gotAnswer]|
[68. callback: gotAnswe
70. answer 71. answer
72. it %
Alice’s Turn Alice’s Browser Alice's App Alice Alice’s Web Server  Bob's Web Server Bob Bob's App Bob's Browser Bob's Turn
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(6) DTMF Example

A= $4A7F RTCRipSenderdfal 7Hg3E Zolt.
DTMF 415 “1234"E toned 500%e|% 7HHoz Bl 7

Example 13

if (sender.dtmf.canlnsertDTMF) {
const duration = 500;
sender.dtmf.insertDTMF('1234', duration);

} else {

console.log( DTMF function not available');

}

DTMF 413 '123'¢ YL "2'E By & Fudit
Example 14

async function sendDTMF() {

if (sender.dtmf.canlnsertDTMF) {

sender.dtmf.insertDTMF(' 123');

await new Promise(r =) sender.dtmf.ontonechange = e =) e.tone == '2' && r();
// empty the buffer to not play any tone after "2"
sender.dtmf.insertDTMF("");

} else {

console.log( DTMF function not available');
}
}

DTMF 413 "1234"E A¥stal, €443t 718 At

lightKey(key)
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0] AEe 5,

lightKey(™)

(ZE 717} ol 9] Hcka 7Pg)
Example 15

const wait = ms =) new Promise(resolve =) setTimeout(resolve, ms));

if (sender.dtmf.canlnsertDTMF) {

const duration = 500; // ms
sender.dtmf.insertDTMF(sender.dtmf.toneBuffer + '1234', duration):
sender.dtmf.ontonechange = async ({tone}) =) {

if (Itone) return;

lightKey(tone); // light up the key when playout starts

await wait(duration);

lightKey('"); // turn off the light after tone duration

b

} else {

console.log( DTMF function not available');

}

& HHo] F718ke Zlo] st o] AAlE tone A A3t A Foll F7oke A

Hojgo,
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Example 16

if (sender.dtmf.canlnsertDTMF) {

sender.dtmf.insertDTMF('123");

// append more tones to the tone buffer before playout has begun
sender.dtmf.insertDTMF(sender.dtmf.toneBuffer + '456");

sender.dtmf.ontonechange = ({tone}) =) {

// append more tones when playout has begun

if (tone != '1") return;
sender.dtmf.insertDTMF(sender.dtmf.toneBuffer + '789');
e

} else {

console.log( DTMF function not available');

}

1 = "I"tones BEY1, 2 2 "2'tones HilTh
Example 17

if (sender.dtmf.canlnsertDTMEF) {

sender.dtmf.ontonechange = (f{tone}) =) {

if (tone == '1") {
sender.dtmf.insertDTMF(sender.dtmf.toneBuffer + '2', 2000);
}

Yi

sender.dtmf.insertDTMF(sender.dtmf.toneBuffer + '1', 1000);

} else {

console.log( DTMF function not available');

}
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t &4t 0| (Perfect Negotiation Exaple)

hufst BAHS BHS TSV Bese o BYE: fRloR, ofEeAelaY] UnA) Kol
MY H9e Boldch. of T S8 Ze o] £R4Y 9 glo] Al T o]
A2 AN A T 4 YT S G o] P AgAP} H A Fo] Yekstable
Ael R Solot Ah. YA S8 LeIHe e Y Aso] Bt 4% glo] BE
4 9 S4e A8T 4 ot

= 3o Alo]o] 41T FES Sfdsks BAoR AR ThE g

rulo
p
k)
K
)
>
O>‘l
<
i

1. 5% polite) Fol= S|+ offer? 552 3P| A SWS ARSI
2. FEHimpolite) ¥ol= FEL [ S01+= offers FAIRITH

oA w2 AT EA] o A l® YHA] ofEEAlol el Higt AE BRI ] dllMe
2l

Je A2 Yedl= polite?2 H4E 7PISTE

o

R
N

Example 18

const signaling = new SignalingChannel(); // handles JSON.stringify/parse
const constraints = {audio: true, video: true};
const configuration = {iceServers: [{urls: 'stun:stun.example.org'}1};

const pc = new RTCPeerConnection(configuration);

// call start() anytime on either end to add camera and microphone to connection
async function start() {
try {
const stream = await navigator.mediaDevices.getUserMedia(constraints);
for (const track of stream.getTracks() {
pc.addTrack(track, stream);
}
selfView.srcObject = stream;
} catch (err) {
console.error(err);
}
}
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pc.ontrack = ({track, streams}) =) {

// once media for a remote track arrives, show it in the remote video element
track.onunmute = () =) {

// don't set srcObject again if it is already set.

if (remoteView.srcObject) return;

remoteView.srcObject = streams[0];

i

%

// - The perfect negotiation logic, separated from the rest of the application

// keep track of some negotiation state to prevent races and errors
let makingOffer = false:
let ignoreOffer = false:

let isSettingRemoteAnswerPending = false;

// send any ice candidates to the other peer

pc.onicecandidate = ({candidate}) =) signaling.send({candidate});

// let the "negotiationneeded" event trigger offer generation
pc.onnegotiationneeded = async () =) {
try {
makingOffer = true;
await pc.setLocalDescription();
signaling.send({description: pc.localDescription});
} catch (err) {
console.error(err);
} finally {
makingOffer = false;
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signaling.onmessage = async ({data: {description, candidate}}) =) {
try {
if (description) {
// An offer may come in while we are busy processing SRD(answer).
// In this case, we will be in "stable" by the time the offer is processed
// so it is safe to chain it on our Operations Chain now.
const readyForOffer =
ImakingOffer &&
(pc.signalingState == "stable" || isSettingRemoteAnswerPending);
const offerCollision = description.type == "offer" && !readyForOffer;

ignoreOffer = Ipolite && offerCollision:;

if (ignoreOffer) {

return,

}

isSettingRemoteAnswerPending = description.type == "answer";

await pc.setRemoteDescription(description); // SRD rolls back as needed
isSettingRemoteAnswerPending = false:

if (description.type == "offer") {

await pc.setLocalDescription();

signaling.send({description: pc.localDescription});

}
} else if (candidate) {
try {
await pc.addlceCandidate(candidate);
} catch (err) {

if (lignoreOffer) throw err; // Suppress ignored offer's candidates

}
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}
} catch (err) {

console.error(err);

}
}

o] gloiof w75t setLocalDescription(Q14-31°]) & setRemoteDescription(QA| 2]
9 Z3h) HAS Ao g ARESto] AH|AEE HE AT HAIX|2RY] FAS AR
ignoreOffer W47t B st dfsh F&eHimpolite) 2] RTCPeerConnection LBAEZ}
FAE ARKoffer)ell thefl Dt 2o Sirt. whA] f-2f= 123t Aljte]l &5l S0l FHEAY]
LFE AAIsfoF gk
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11) ol HEE

Q% AL RTCErorS S5 AT o= 2712191 WebRTC Tl ARE ek
DOMException?] &#oltt.

(1) RTCError Interface

WebIDL

[Exposed=Window]
interface RTCError : DOMException {

constructor(RTCErrorlnit init, optional DOMString message = ");
readonly attribute RTCErrorDetailType errorDetail;

readonly attribute long? sdpLineNumber;

readonly attribute long? sctpCauseCode;

readonly attribute unsigned long? receivedAlert;

readonly attribute unsigned long? sentAlert;

AR

constructor()

o S A
1. inits 4] A WA Az Eot
2. messageEs BAY F WA Qle=E F
3. eE M= RTCError A= Eot.
4. message UAFE message= A5t name QUAFE “OperationError” = A7 5fA

9 DOMException AJPAE S&3It.
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E
=

0] name9l= HAA] ZEQ] vjFo] QOoHZF e codex 0L HIE

5. e9] X= RTCError 40| Sl ¢ole init?] 3ig &4 gho= d4stal, 134
%o null® A7gict

6. eE FH3I}

errorDetail, RTCErrorDetail Type EFY), 917144

dhst 07 9o st WebRTC 4 27 FT.

sdpLineNumber, long Et%), 97134, null 5]&

THF errorDetail©] "sdp-syntax-error'o]H 257} ZAAH & He (A& HeE= 1S 7D

sctpCauseCode, long E}Y, ¥714L, null &

Tk errorDetail ©] "sctp-failure’o]™ Amgt SCTP @49 SCTP ¥l It

Tk errorDetail ©] "dtls-failure" ©]al XgZ&Q1 DTLS a7t 41 H 49, o= 419

DTLS 7L &9l

sentAlert, unsigned long E}Y), 7134, null 3]&

=l
oE
2
ro
)
—
=
()
oM,
=l
N
N
)
opr
c
o
o
o,
rlr
2
opr
c

THOF errorDetail ©] "dtls-failure” ©]

DTLS 71 %4l

(|23t 715) Ol 2

RTCErroro]] AoE RE &4 g BE=xoz ] o] HA|EHerrorDetail,
sdpLineNumber, sctpCauseCode, receivedAlert 2 sentAlert). DOMException®l|A]

4 e TR g
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\d| RTCErrorlnit AFA
WebIDL

dictionary RTCErrorlnit {

required RTCErrorDetailType errorDetail;
long sdpLineNumber;

long sctpCauseCode;

unsigned long receivedAlert;

unsigned long sentAlert;

|8

errorDetail, sdpLineNumber, sctpCauseCode, receivedAlert?} RTCErrorlnite] sent

Alert = RTCError®t 54t £4% H2E 7L Aot

(2) RTCErrorDetailType €73

WebIDL

enum RTCErrorDetailType {
"data-channel-failure’,
"dtls-failure”,

"fingerprint-failure’,

"sctp-failure”,

"sdp-syntax-error’,
"hardware-encoder-not-available",
"hardware-encoder-error”

|8
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data—channel-
failure

18
S
oz
ux
02

GHlOJE X2 A

dtls—failure

DTLS SA0| MIEHAHLE HAO0| X[FHXOI @22 ZREQZ. HAKM= 270 E4
2 M7 ST Q2. X[HAOQI DTLS Z17t A= AL, receivedAlert 242
A= DTLS 21 o2 A= X[HAQI DTLS A7t M= A2, sentAlert

442 359 DILS 21 2oz Mad

ox
g

fingerprint-failure

RTCDtlsTransport2| &4 QISA7+ SDPO| MEE X220t UX[GHK| LT, ¥4 |07}
M= X200 tiol 2Z QABME LXINZ £ Gi= 42 0| BT MR eis.
CHAl "bad_certificate” (42) DTLS A7+ A IO $AIE|0] "dtls—failure"7}

HIAHSH A Ol
Zdg = U

sctp—failure

SCTP &f0] AfigirLt HZ0| XIFXRI @72 ZREAS. sctpCauseCode £&2
SCTP #Ql FE2 AFE.

sdp—syntax—error

SDP 2%0| R&0olX| %2, sdpLineNumber £482 24 Q271 ZiX|=l SDP2)
d Hs= AHE

hardware—encoder
—-not-available

et AU

—_

20t

SIEQI0] QIR BAAES ARE 4 Q2.

e

hardware—encoder
—error

SI=RI0 QARE MEE O 45 XIHSHK 3.

(3) RTCErrorEvent QIE{I{|O|A

RTCErrorEvent QE]Ho|A% RTCError7F o[HIER ¥AISH= Ao tis) A9 =0 9k

WebIDL

[Exposed=Window]

interface RTCErrorEvent : Event {

constructor(DOMString type, RTCErrorEventlnit eventlnitDict);

[SameObject] readonly attribute RTCError error;

|8
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l RBA3AL
constructor()

M2 RTCErrorEventE AA.

error, RTCError EtY], ¢7]4&

oHlE EZ|AS @FE AYol= RTCError.

(4) RTCErrorEventlnit AR

WebIDL

dictionary RTCErrorEventlnit : Eventlnit {

required RTCError error;

|8

\d| RTCErrorEventlnit AFA w4
error, RTCError Ef%]

Q= 7A9) oHIES} Y 7S A
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12) O|HIE QOF

o} oJ#lE+= RTCDataChannel 7RA|oIA] EAggtct,

QIE{H[O|A 02 40 ..o st
open Event RTCDataChannelZd&{|2] 7|2 HIO|E| M&0| SHgE|0f
UCHEE CHA| HF).
message MessageEvent HAXZE H3H= 4=AIE QAT
[ html ]
bufferedamountlow Event RTCDataChannelZid|2| bufferedAmount 22| 24

bufferedAmountLowThreshold 2Lt 2Lt Z19
=9 bufferedAmountLowThreshold.

error RTCErrorEvent CIOJE] REOIN RF 7 LAMRICE
closing Event RTCDataChannel2 "7HA| &2t closing” AEf
close Event RTCDataChannelZi&|2] 7|2 H|0|E &&0| ZiCt

t}2 o[¥lEx= RTCPeerConnection 7RAOlA] #HAJSICE,

oME og | oEmor | e 290 .0 wasst

track RTCTrackEvent Mz =41 0jCj07F SH0I| Cholf 2
RTCRtpReceiver=|RA2H iy 4177t
track&ZE HA0l =7t =RACH MediaStream.

negotiationneeded Event HefRME M 0| A=E00F &S
OHS2A0E0 Y2241 BTt (O : createOffer
S=0] 0[]0 setlLocalDescription).

signalingstatechange Event AIEd HEf HEZACE O] HE HE2
setlLocalDescription ==
setRemoteDescription2Z2| ZAno|Ct .

iceconnectionstatechange | Event RTCPeerConnection?| ICE HZ AE{7t
HAEEUCE

icegatheringstatechange | Event RTCPeerConnection?| ICE & HEN7t
HAZIRALCY.

icecandidate RTCPeerConnectionlce | RTClceCandidateATEEN MZ2 7[50|

Event NSEC
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OlE{H|0|A CS Z<0f ..o st

connectionstatechange Event RTCPeerConnection.
connectionState AT AL

icecandidateerror RTCPeerConnectionlce | ICE EHE gt [ A7t LAISHCT
ErrorEvent
E[[=m=] RTCDataChannelEvent | RTCDataChannelzxide M-Ms5t= CHE |00

[t SHO= A ASZET} ASZE] NS}

k2 oJflEX RTCDTMFSender 7AA|ofIA HA3gk

QIE{H|0|A OS 420 ..o 2
tonechange RTCDTMFTone RTCDTMFSender 2idl= W2 & MMHS A%
ChangeEvent g7 LKtone £4O=Z Ht&t E) toneBufferOfiA
E S 2f SIS (tone 2801 B 2oz
HretE)

th3 oMlEE RTClceTransport 7HAIOA] WHAYgicY.

OME oj2 | oEmox | 12 290 ...0) 2
statechange Event RTClceTransport AEf7} HAECY.
gatheringstatechange Event RTClceTransport 4~& AEf HE.
selectedcandidatepairchange | Event RTClceTransport MEHE TH M HA

QIE{H[O|A CHe <0 ..o 2
statechange Event RTCDtlsTransport &Ef7t HZELCL.
error RTCErrorEvent RTCDtlsTransport (‘dtls—failure"E=

"fingerprint-failure")|A] =7} LA4SHCH

o2 oHMlEE RTCSctpTransport ZHAOA BHAYSHCY,

h 8y

QIE{H|0]A CE 30 ..o

statechange Event RTCSctpTransport AEN7t HAZCY,
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FAlo] o]FojA 1L Qth= AR HIEQFE ISt & Q= AtdolA 4 & gloen=
ol 37l AEZE ZI5E|ojof 3t}
B4l QIEA= 9o 29] Q5 dAlslo] postMessage() S Ak&slo] 5 02 5 Ut

ARGAL oA EE WHE] 54 HHZ £°]7] {8l RTCCertificate Z{A|o] thet M HgHo]
U= ZEAIANA of2fet AA7E WSS HARE 9l 7] AmE E&l5k= Alo] Fth

(5) WebRTCE Qlol =55&= F7&01 FH

ollA g3t thZ WebRTC APIO] o8] =& H IP F4 552 A&HQ wAt 4 Az

AE U

IP 4~ 2Jell= WebRTC API= RTCRtpSender. getCapabilities 2! RTCRtpReceiver. getCapabilities
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setRemoteDescription Y215 WPAIA Z5E SDPE HS kANt ofZ A o] HoflA oA
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14) B2 1o

o] AlH& HlHzo|h

WebRTC 1.0 722 AAIZtCeE 2HQ, H|HRS} Ho|HE wehE SHok= H T8
I2EZ(ETFO ¥ Alojshr] 93t APIE FATT

HANRIE 8t B41717(TTY/TDD- Teleprinter or Teletypewriter/Telecommunications
Device for the Deaf)x= 7 Zofu AolgolE 7H AFES AsiE AT 4= =S
Eli=2

[REC4103]°1A4] jgt A7t §IAE= RTPO] F&ste T.140& AR&sH, PSAP(Public
Safety Access Points)2F] 71§41 233 TDD/TTY ZX|o)A IP 7|8 BAICE Hglo]
7Fs5hE ]t

AXTEEIAEE A AAZEe R HUjal ¥S 4= glojof 517] wiZof], WebRTC 1.0 HloJg
A APIE 53l A|dol= Flo] 7F £ Aot} [ETFoflA] Aolet 2, Hofg] Aid T2 e

=

AlEetAY A1E|E &= gl Hlole AES E—‘:r A Ysl= SCTP/DTLS/UDB TR EE AHS
AMgsic}, [ETFE SRTP 7| Tajeh AlFe & 9= E4lo] 23S & RTP glojg 42 st

AIRFECt SCTP/DTLS/UDPE ¥Z3)ol7]|2 %EP

IETF7} WebRTC Z2&ZE -2 % U8 RTP tlojg] AdHct E}E A A93P| iz,
o] A7} e @A [ETFOl =AU, vl W w8ole AARE IIAES AR 0= 2|Yck=
WebRTC APIE 93t #&8hd 9P Qlct. WebRTC 7% 152 o] Yol tisiAl IETF}
WSt Qe ZEEF0| HeleA] AP 21 2-8%7]0] A35HA] B7et Ao, o] ZAjAQl
Zfolo] thet e ARUERRE o Fotal Q.

IETF MMUSIC(Multiparty Multimedia Session Control) ¥ 15F WollAE= WebRTC Hlo]E
Yde B3t AAZ HIAEES 71531 E A3 Fo|n, SCTP ZEEZT RTF 4103 A7
EIAE 7lof| ®Heto] 7hs5tA Alo|ESel7} vijag Aolct. o] ZHQjo] A= =W, Alo|Efely:
T2 HPES E3514], WebRTC user-agents(B2k-A Z3Hol|4] Egtao] 1 Al% -84 #o]
7Fsid Zo& 7ldiEct

o] FA7} I3 H FAloli= WebRTC Slo|AEA &A1 RTT S4l& 7o ok
AolEgolE= g £ ARGAF XS WebRTC HlolE HdS 53f /e & 9tk o=
SCTP Hlele] g} RTC 4103 AARE BIAE -2 [ETF ZE2EF 55 I #E AC|EH|7}
A5} F frlA] S8 A0 Holth FAF R HE RTTS avpdel Iy QA X ¥k
sl W3C 159 T 2da g &oflA] [ETFollA Aojd Aol
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RTCRtpSender® RTCRtpReceiver A= W3C ORTC CGOll oJ3f AL AHE Zol,
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