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IPTV vs IP (Over-the-Top) Video

First Things First

IPTV

Managed delivery
Emphasis on quality
Mostly linear TV

Always a paid service
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IP Video

Best-effort delivery
Quality not guaranteed
Mostly on demand

Paid or ad-based service
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Managed vs Best-effort
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Linear vs On demand
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Source: "Adaptive Streaming of Traditional and Omnidirectional Media, ACM SIGCOMM Tutorial Aug.2017
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Source: Ali C. Began “Internet Video and HTTP Adaptive Streaming”
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Source: Ali C. Began “Internet Video and HTTP Adaptive Streaming”
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Node Delay
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Serialization Delay
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Queueing Model |

 Self-Similar vs Poisson
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EFE[B] 5 — Queuing Control

Classification Queuing and (Selective) Post-Queuing
and Marking Dropping Operations
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EIERD 5 EF [B]BE3R — Dejitter Buffer

Normal Oponlng
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EIE + EIEP 5 EF A% R — Traffic Engineering

Default IGP link metric: I:10
Default TE link metric: T:10

Premium path - for Video

Default IGP link metric: I:110
Default TE link metric: T:10
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Not all packets are equal!
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TI-LFA Topology Independent Loop Free Alternate
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Seamless IP Protection Switching

Transmitter Receiver

RTP packets

Reconstructed
output

Source: SMPTE 2022-7
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Forward Error Correction (FEC)
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Video Quality DE=R) 2T 5T

Content Delivery Content Quality

 VPQ - Virtual Perceptual
Quality (or SVQ — Stream
Video Quality)

* |P Network Delivery

* Video Streams

* Bandwidth Demand

* Bandwidth Utilisation
across sessions

* Dominant Bitrate
Ranges

* Topology awareness

* Clients ‘ \ * Client playback
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E2E Video Quality M A[fR1E
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Data Metric D] (1/2)

IP Packet Count X
IPTTL

IP TTL minimum

IP TTL minimum

Flow to Interface Mapping X
IP Flow 5-tuple X
RTP Synchronization Source (SSRC) X
IP Octets Count X

Media Stream Packet Count
Media Stream Octet Count
Mean Media Bit Rate
Media Packet Rate

X | X | X | X | X | X | X | X | X |X|X|X|X
X | X | X | X | X | X | X | X | X |X|X|X|X

Packet Loss Count X




Data Metric D] (2/2)

X

Packet Drops

Packets Expected Count X X
Fraction Lost X X X X
Measured Rate X X
Loss Event Count X X
Round Trip Time (RTT) X X
Interarrival Jitter (RFC3550) max X X
Interarrival Jitter (RFC3550) min X X
Interarrival Jitter (RFC3550) mean X X X X
Media Rate Variation X X X X
Media Error X X
Media Stop X X X

X X

X X

DSCP and IPv6 Traffic Class




* |IP Multicast [Z{X42% p2mp replication :

Segment Routing - Tree SID (Segment ID)

e Managed Content% Delivery 3~ % #7 7=\
hICN (hybrid Information Centric Networking)
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Tree SID

REST
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Segment Routing Node @ > o 4 o 54 5

API <=
BGP-LS ) = am
Controller
/-\ /-\ /\ 16010
{

"source" : "1.1.1.1",
“destinations” : [“4.4.4.4","5.5.5.5","6.6.6.6"],
"sid" : 18001,
"download method" : 1,
"descriptor" : "TS ONE"
}
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Information Centric Networking (ICN)

EAEKa2 T : “Where” T7:{ "What”

IRTED IP Network - SEFLIZEDIL—Ta25
URI Z#ETEL IP 7RL X (Location 1E#R)Z & T, GET VT ALEZZIZHR(F. Content %55
ICN — Content D& RIZ$EEL . Content 155

3ODNELER
. KEE
Dynamic - . TILF INR
Forwarding v  RH5—5EUF~4
Connection-less 5 I‘a:/l/-i’_l_‘_l‘@:'/-(l‘ﬁ”ﬁ
Transport | EEUTALORBMME




Hybrid ICN: ICN & IP Routing D £ 7F

hICN Forwarder L,j

hICN Producer

IPv6 Header [Z ICN semantic Z1E&A T !
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hICN [Z&k4Video Delivery

Media production
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