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Presenter Today ï Ali C. Begen 

ÁHave a Ph.D. degree from Georgia Tech 

ÁWith Cisco since 2007 

Video and Content Platforms 

Research & Advanced Development Group 

ÁWorks in the area of 

Architectures for next-generation video 
transport and distribution over IP networks 

ÁInterested in 

Networked entertainment 

Internet multimedia 

Transport protocols 

Content distribution 

ÁMember of the IEEE and ACM 

ÁVisit http://ali.begen.net for publications 
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Agenda 

ÁPart I: IPTV 

IPTV ï Architecture, Protocols and SLAs 

Video Transport in the Core Networks 

Video Distribution in the Access Networks 

Improving Viewer Quality of Experience 

ÁPart II: Internet Video and Adaptive Streaming 

Example Over-the-Top (OTT) Services 

Media Delivery over the Internet 

Adaptive Streaming over HTTP 
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Part I: IPTV 
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Consumers Seek A Rich Media Experience 
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What Is IPTV? 
The Fundamental Component for Connected Homes  

Broadband 

IP Access 

IPTV = IP Network-delivered Television 

- Switched digital video (SDV) 

- Video recording (DVR/PVR/nDVR) 

- Video-on-demand (VoD) 

- Interactive TV applications 

- Targeted (advanced) advertising 
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Growth for IPTV 
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Trends Driving IPTV Adoption 

ÁSubscribers want more choice and control 

New generation grew up computer/Internet savvy 

Customized for me ï One bill, one provider, integrated services 

ÁCodec, access, server and CPE technologies are improving 

MPEG-4 AVC (H.264) improvements, new xDSL, FTTx, DOCSIS 3.0 access technologies 

Mooreôs law advancements in processing and memory 

ÁCompetition is increasing among service providers 

No longer limited by access 

Traditional markets are going away, e.g., VoIP is almost free 

Video is driving next generation service provider network designs 
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IPTV ï Architecture, Protocols and SLAs 
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End-to-End IPTV Network Architecture 
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Unicast vs. Multicast 
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Broadcast IPTV = IP Multicast 

ÁVarious Transports 

Native IP multicast, MPLS, L2, optical 

ÁSSM: Source-Specific Multicast (RFC 4604 and 4607) 

Receivers subscribe (S,G) channels to receive traffic only from source S sent to group G  

Primarily introduced (by IETF) for IPTV-like services 

ÁIP Multicast Endpoints 

Sources: Encoder, transcoder, groomer, ad-splicer 

Receivers: Transcoder, groomer, ad-splicer, eQAM, IP STB 

ÁIETF standardized 

Receiver-to-Router Protocols: IGMPv3 (IPv4) and MLDv2 (IPv6) with (S,G) signaling 

Router-to-Router Protocols: PIM-SSM, IGMPv3 Proxy Routing, Snooping on HAG and L2 devices 

ÁTransport Challenges 

Packet loss, out-of-order delivery, packet duplication 

(We cannot use TCP for IP multicast) 
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Real-Time Transport Protocol (RTP) 

ÁBasics 

First specified by IETF in 1996, later updated in 2003 (RFC 3550) 

Runs over any transport-layer protocol  (Typically over UDP) 

Runs over both unicast and multicast 

No built-in reliability 

ÁMain Services 

Payload type identification 

Sequence numbering 

Timestamping 

ÁExtensions 

Basic RTP functionality uses a 12-byte header 

RFC 5285 defines an RTP header extension mechanism 

ÁControl Plane ï RTCP 

Provides minimal control and identification functionality 

Enables a scalable monitoring functionality (Sender, receiver, extended reports) 

 

http://tools.ietf.org/html/rfc3550 
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RTP Transport of MPEG2 Transport Streams 
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Packetization into MPEG2 Transport Streams 
Single Program Transport Streams (SPTS) 
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