
dra$-­‐romanow-­‐clue-­‐call-­‐flow-­‐02	
  

Allyn	
  Romanow	
  
Rob	
  Hansen	
  
Arun	
  Krishna	
  



Call	
  Flow	
  overview	
  
Alice	

 Bob	



SIP: INVITE	



SIP: ACK	



SIP: 200 OK	



(optional) Single-stream media	



CLUE: Advertisement	



CLUE: Configure	



Multi-stream media	



Negotiate CLUE channel	



CLUE: Advertisment	



CLUE: Configure	





Illustra@ve	
  Transport:	
  	
  
SCTP	
  (over	
  DTLS)	
  over	
  UDP	
  

•  Reliable,	
  in-­‐order	
  delivery	
  
•  Can	
  follow	
  the	
  same	
  path	
  as	
  RTP	
  
– Can	
  use	
  ICE	
  

•  Can	
  be	
  encrypted/authen@cated	
  with	
  DTLS	
  
– May	
  wish	
  to	
  make	
  this	
  mandatory	
  (null	
  cipher	
  for	
  
unencrypted)	
  

•  Nego@ated	
  in	
  SDP	
  



SDP	
  

•  Implementa@ons	
  may	
  adver@se	
  one	
  m-­‐line	
  
per	
  media	
  type,	
  or	
  mul@ple	
  if	
  desired.	
  

•  Audio	
  and	
  video	
  remain	
  on	
  separate	
  m-­‐lines	
  
•  SDP	
  nego@ates	
  RTP	
  session	
  and	
  codec	
  limits	
  
– CLUE	
  does	
  not	
  replace	
  SDP;	
  all	
  media	
  MUST	
  
remain	
  within	
  these	
  limits	
  



CLUE	
  in	
  SIP/SDP	
  
INVITE sip:bob@example.com SIP/2.0	


Supported: clue	


...	


	


v=0 	


o=alice 2890844526 2890844526 IN IP4 client.atlanta.example.com	


s=-	


c=IN IP4 192.0.2.101	


a=fingerprint: SHA-1 4B:AC:B7...	


a=extmap:1 urn:ietf:params:clue:mux	


t=0 0	


b=AS:6064	


m=audio 49172 RTP/AVP 0	


...	


m=video 49174 RTP/AVP 96	


...	


m=application 49176 UDP/DTLS/SCTP/CLUE *	


a=setup:actpass	


a=connection:new	


	


	





Post-­‐SIP	
  behaviour	
  

•  CLUE-­‐specific	
  SDP	
  parameters	
  will	
  be	
  ignored	
  
by	
  non-­‐CLUE	
  devices	
  
– Will	
  result	
  in	
  a	
  conven@onal	
  single-­‐stream	
  call	
  

•  Before	
  CLUE	
  is	
  nego@ated:	
  
– MUST	
  be	
  ready	
  to	
  receive	
  single-­‐stream	
  media	
  
– MAY(SHOULD?)	
  send	
  single-­‐stream	
  media	
  



CLUE	
  Messages	
  

•  A	
  call	
  is	
  made	
  up	
  of	
  two	
  independent,	
  
unidirec@onal	
  CLUE	
  nego@a@ons	
  

•  Addi@onal	
  adver@sement/configure	
  messages	
  
may	
  be	
  sent	
  at	
  any	
  point	
  
– Messages	
  to	
  include	
  sequence	
  numbers	
  to	
  
iden@fy	
  the	
  adver@sement	
  a	
  configure	
  message	
  is	
  
referring	
  to.	
  

•  XML	
  encoding	
  for	
  messages	
  



SCTP	
  channel	
  re-­‐establishment	
  and	
  
CLUE	
  state	
  

•  Mid-­‐call	
  re-­‐establishment	
  of	
  SCTP	
  channel	
  
triggered	
  by	
  SDP	
  may	
  mean	
  far	
  end	
  has	
  no	
  
knowledge	
  of	
  previous	
  state	
  

•  Hence	
  on	
  re-­‐establishment	
  CLUE	
  MUST	
  be	
  
renego@ated	
  
– Endpoints	
  on	
  hold	
  should	
  not	
  deac@vate	
  the	
  CLUE	
  
channel	
  to	
  avoid	
  renego@a@on.	
  



SIP/CLUE	
  mid-­‐call	
  interac@on	
  

•  CLUE	
  adver@sements	
  may	
  also	
  trigger	
  SIP	
  
reINVITEs	
  to	
  make	
  SDP	
  changes	
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SIP/CLUE	
  mid-­‐call	
  interac@on	
  

•  CLUE	
  adver@sements	
  may	
  also	
  trigger	
  SIP	
  
reINVITEs	
  (eg,	
  to	
  alter	
  bandwidth)	
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CLUE: Advertisement (3 1080p screens)	





SIP/CLUE	
  mid-­‐call	
  interac@on	
  

•  CLUE	
  adver@sements	
  may	
  also	
  trigger	
  SIP	
  
reINVITEs	
  (eg,	
  to	
  alter	
  bandwidth)	
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CLUE: Advertisement (3 1080p screens)	



SIP: INVITE (12M)	



SIP: ACK	



SIP: 200 OK	



CLUE: Configure (3 1080p screens)	





RTP	
  mul@plexing	
  

•  Consensus	
  not	
  yet	
  reached	
  on	
  method	
  
– dra$-­‐lennox-­‐clue-­‐rtp-­‐usage-­‐04	
  
– dra$-­‐even-­‐clue-­‐rtp-­‐mapping-­‐03	
  

•  Demul@plex	
  by	
  SSRC	
  or	
  RTP	
  extension	
  header	
  
– Format	
  for	
  RTP	
  extension	
  header:	
  
0                   1                   2                   3 !
0 1 2 3 4 5 6 7 8 9 0 1 2 3 4 5 6 7 8 9 0 1 2 3 4 5 6 7 8 9 0 1!
+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+ !
|  ID=1 |  L=3 |            capture id                         | !
+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+ !
|  capture id  |!
+-+-+-+-+-+-+-+-+!



Ques@ons	
  


