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= y.154112 & BIP/ 4y Mg B E O B Z1E

QoSYZR (BRI FIUFNWE E B i%E)
DERE 5520 | 4521 | 4522 | 4523 | 454 | 455
ERPs Ay ykBIE(PTD) | 100ms [ 400 ms | 100ms | 400 ms | 1 sec
P/ yHBIEEE (IPDV) | 50ms | 50 ms U U U
IPTO@ 110748 S B R T L u
P/ vk 3 (IPLR) 11073 1x103 [ 1x103 [ 1x103 | 1x1073
P49k ERY 2 (IPER) 1 % 107
Eeal-Time, |Real-Time, | Transaction | Transaction | Low Loss Traditional
Jiﬁ!_:l’_ Jih‘e.r. Diata, ]El.1g,l111.T Diata, _ Omnly (Sll-!n't Applications
e e T Pl b R i Rl i S o
interaction | (VoIP, VIC) Video
(VoIP, VTC) Streaming)
Dﬁsawtmﬁﬁ; l:.lﬂ'.,ppﬂ r‘ldi:{] Expedited Forwarding (EF) Azzured Forwarding (AF) Best Effort

IPTD: IP Packet Transfer Delay,
IFEE: IF Packet Emor Eaho,

IFDV: IP Packet Delay Vanation,
U Unspecified or Unbounded

[FLE: [P Packe: Loss Eato,

* VTC (Video TeleConferencing) ... classOor 1
* Video Streaming ... class 4
* Video Broadcasting ... ?!

e convergence time ... ?!
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® Video Codecit®E

ISO/IEC-11172 (MPEG-1 ~1988-1996) | < Video Sequence |
|2 ® s0/1EC-13818 (MPEG-2 ~1993-2000) |
d ISO/IEC-14496 (MPEG-4 ~2001-2005) |«— Group of Pictures —»|

Next Gen “Advanced Video Codecs”:

A Windows
| Media © Series

Picture

| WPCG-& Ingantry Far om i Macroblock BlOCk
! 16x16 pixéls _ t
| Discrete
: »|] Cosine 8

Transform |PiXels

— g — |
Pixels

— 1

One Group of Pictures =|

| Frames - Intra-coded only - Reference frame for future prediction.

P Frames - Forward prediction from either previous | or P frames. .
o ] ) o DCT Co-efficients

B Frames - Bi-directional interpolated prediction from two sources. Zig-Zag extraction

a

v
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@® MPEG TS (Transport Stream) Packet 74#—<vk

Sync Transport Payload Transport
Header byte error unit start  Transport =11p) Scrambling
Ox47 Indicator Indicator Priority Control

Adaptation Continuity
Field Control Counter

Adaptation Discontinuit Random Elementary Optional  Stuffing | Packet Payload
field Indicator Y access Stream Flags Adaptation bytes (PES or PSI data)
length Indicator  Priority Fields OxFF  Start code 0x000001yy

Tay
ey
"y
"ay
-------
.y
ey
“ay
"uy

variable

Adaptation ~ .
i ice ;
Fields P TS private Adaptation

countdown data field ext.

PES: Packetized Elementary Stream, PSI: Program Specific Information
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= StreamlE

SN THY. ENTYMIBERDOIL—LZEET,

— 1\ YbTLELHLERDENDIRRHICES,

— 2BEEORIZ—ELA/ Ny FARZR ISV =OIZIE., /Ny Bk
EE10°DLYIILICINZANELHS,

MPEG2(3.75Mbps) DG &
(7 x 188 x 8) / (3,750,000 x 3600 x 2) = < 0.390 x 106

MPEG-4 AVC (6Mbps)DIB&
(7 x 188 x 8) / (6,000,000 x 3600 x 2) = < 0.244 x 106

MPEG TS /\rvybhH 4 X: 188 bytes
IP MTU : 1,500 bytes
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= INTYMERE <= 100 ZEHITH=HIC

— BER (Bit Error Ratio) <= 1010

Optical Fiber <= 10-14
ADSL <=107 #==

— BBEICKA/N\TYrORERS

— EEICEE/yrORERHS =
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= QoSO JE FF

= Traffic Engineering
—p2mp TE

—unicast&émulticastZ 9154
. static rpf

. vlan + multi instance IGP
. MTR (Multi Topology Routing)
. SDR (Service Domain Router, aka Logical Router)




Static RPF

Static Join, Static RPF setting
Access/

Source Core/Distribution = Aggregation : Receiver

Unicast Topology Layer 2

LHR  switch

e —

CR

Source

Static join
Static rpf
L -

. Layer 2
Static join |LHR  switch

Static rpf |z =

Static join
Static rpf

Layer 2
LHR  switch

RPF vector (draft-iegf-pim-rpf-vector)’\d)?Ii'\QElZ:J:Us HHEEBLORMBY,



MTR : Multi Topology Routing

Unicast&Multicast CTopologyZ 7314

Access/
Source Core/Distribution = Aggregation : Receiver
' Unicast Topology . Layer 2
Multicast Topology LHR  switch
S ===

Source

@)
Py

5

LHR  switch

s
S =

Layer 2
Switch
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= Fast Convergence, Protection

— multicast fast convergence
*IGPFC+

o = rpf switch (triggered), join/prune overhead
« 8—%4yk: subsecond

—p2mp TE FRR
« 3—Fyk: 50msec
« {BL. £¥[Xlink protectionDH
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—p2mp TEZEALELTH, 2RMEICE->TTEZRERRA L
BLNELNGLD T, 2DIGEIEEEDHEASHEIZLS,

— p2mp TEDIHZE . nodeEEHNRES R,

— Fl=. F2&A50msecEE/RTE=ELTH. [EH1FFEI=T
CEMNTELLY,
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* FEC

= RTP retransmission

= Stream Redundancy
+ Path Diversity
+ Timing Diversity



FEC

= Forward Error Correction

— RandomZiBit error& &89 3,
10D MmEZE. EEIC100FBEICETRI LT A EMTATRE,
IN—AM7E(>300msec) T5—IZ[ZFRE,

— Protection Packet%. data streamI|Z{ A9 B,
KiFE12-20% DA —rI7AvFiE,
ZIERATOHERRLKREL,



RTP retransmission

— FECIZEERB &, A —T7AYREDRDILY,
— Random Error@&%End . IN—AFHITZ—I2H5800,

—{BL. delayMKELVEFEZELY, (RTT < 40mseciBE?!)
End-to-end TIXEELLY,
— AccessHDHTHERTSH?
— ZDIHFE.
Multicast Source BZE T YV (THH>TITH
Multicast Sourcel&ZDFEE, RTPD A ixd 5H

LMDOMDI-DIRESHY, (IETF AVT WG)



Stream Redundancy

1. Path Diversitylz&? 2. Timing Diversity[Z&%
Stream Redundancy Stream Redundancy

4 4

X MARES, FEIF2EBEICED,



Stream Redundancy

= Path Diversity[Z&4Stream Redundancy

Path DiversityzZz=®=#H9 455
» Source AddressZ# 1+ T
— Multicast ECMP
— Static join, Static RPF
- MTR
ep2mp TE

Dual StreamZx #5935 /—K:
«STB ?
« SMFFH—J7?
e Last Hop Router ?
e p2mp TE tailend ?

R HH DCriteria :
« RTP headerF LAY &?
« Multicast CV ? (p2mp TEMDIHS) e.g. draft-swallow-mpls-mcast-cv



Redundant Streams + Path diversity
® Sourcex5IT5

Access/

Source = Core/Distribution = Aggregation : Receiver
: Layer 2 :
] Switch :
E o =y .
Source . E
- :
Source NAT -
) R




Redundant Streams + Path diversity

® P2MP TE
Access/
Source = Core/Distribution = Aggregation : Receiver
. P2MP Tunnel R
Source E .

Layer 2

Ej_




Redundant Streams + Timing diversity

Source Block Size= L =6
Transmission Window Delay =D * L

A
-~ —

T=0t
r=sp | O 2)[2][3 (4] 5| = sourceBlockst.HBTime
Window C2E#&EYiIRESN D,

= OQutageBRIMTime WindownR(Z
RE>TNARLEDLHSo

reepwol Ol 2 {21345
T=11D

o Bl 7 [ 8| 9| 20]| 11

T=17/D

12 (|13 |14 || 15 || 16 || 17
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* FEC

= RTP retransmission

= Stream Redundancy
+ Path Diversity
+ Timing Diversity

ENENRENHLIDTHENSTLEET S,
IVLAXBHRZERRSEIDEN DD,
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Open Internet 49 Carrier NGN &9
- Defacto standard - Dejur s_tandard
- OTT (over the top) - em B Rl
- Overlay - SIP (+non-SIP)
- Dumb pipe + Intelligent Edge - EEHE. BLLL. IF (UNI, NNI,

ANI, SNI) ZE2>BYRTE,



Carrier NGNBJ
IPTV Framework Architecture

Resource Control Functions

Home

Netwo : ervice
N . |Edge '

s HGW |

«STB « QoS

« PC ! ! *PS

e TV TTVok * Etc.

* Etc. § « Eth/Opt

UNI 5 NN



Open Internetf
P2P, overlay

- Skype
- Youtube/google, Gyao
- Web2.0

http://www.oreillynet.com/pub/a/oreilly/tim/news/2005/09/30/what-is-web-20.html|?page=1#mememap

Web 2.0 Meme Map

Viewars a s
Iy @ Broadband users et
@ Vigwers of content not satisfied with mass media

Collaborating sites
(DEM partners) et
® Brasdbend nfrastructurs fims Viewi
purchaging data

Marketing partners

® Onlive ackrertising agencies
® Bogoers

Viswing,

purchasa data purchasing data
Content hiolders Content sm of Pmmwan foas e Network-related
mvmnn eamings Gxpanscs =
B Content praducers E_h’ ° C;;il-el;a‘slﬂesses
& distribut imated
; ﬁln;sprr‘o:l?cresréazltr:? : chnnb:::l‘gha ::T;;’:,:,ﬁ“'“ @ CDN (content delivery
TB;‘WWHG,_MI TS YOUr Usors B TV networks o A network) firms
a
B News agencies
slng b img
=
Small Places
Loosahy oinad Advertising agencies |
ab a& companents, l
¥
Advertisers

@ WMajor advertisers (including automakers, food makers)
@ Advertisers targeting semi-major segments
@ Advertisers interested in new media and new proposals

Emergant: Usar
bahavar net
pradatarminad

of content
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Open Internet #7 Carrier NGN&
- Defacto standard - Dejur s_tandard
- OTT (over the top) - em B Rl
- Overlay - SIP (+non-SIP)
- Dumb pipe + Intelligent Edge - EEHE. BLLL. IF (UNI, NNI,

ANI, SNI) ZZ 26 YRE .,

SP Share
of Value Broadband Internet _
Chain Subscription Tiers Tnplgﬁ%?géplay

’_1




HKEOE=HOT7TO—FH
BT Total Broadband

http://www.bt.com/broadband/bb_info.jsp?s_cid=FURL-broadband

£22. gg per month for first

@) ﬁ"l @‘ rl ,-'ﬁ'-, P' 3 months £26 29 thereafter
\_m_,/ I'\__'___,/ p TRE I'\,___/' U A " pluz £20 credit on vour first Bill*

\""H_l.-""r.-. u
Norton  Monthly WiFi Free  Wireless BT BT Hub @ 12 months ' 18 months
Sa-q;l..lri'l.‘_',r Lhﬂgﬂ‘ Hinutﬁl UK‘ Ei“s HME Hub5 phﬂ.‘.ﬂl‘lﬂ'ﬁ - ......................
oriernow » [P

£1 4. gg per manth for first

3 months £22 99 thereafter

*-‘.___.,-’" pius £10 credit on your first Bil”
Norton * 12 months T 18 months
Security

moreinto

Eg. 95 per month for first

r 6 months £17 99 thereafter

I'\u.f" plus £5 credit on your first Bil”

Option 1 [ Ml R .
more info  #
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BT Total Broadband

BT

Bringing it all together

Calculate your likely Broadband usage

Use this handy calculator to get an _

idea of how much youite likely to N— = m— —
use broadband each month. | — il s m——

| — —
Howe many hours will you surf the net per week? more info |9 hours -]
How many emails will yvou send and receive in an average week? more info |45 emailz =
How many emails with attachments will you receive in an average week? more info |1|:| amailz =]
How many jpegs and photos will you receive per week? more info | 10 photos =]
Howe many music tracks will you download per week? more info |E~5 tracks =]
How many minutes of videos ar trailers will you watch per week? more info |5l:| minutes =
How many movies will vou download per month? more info | 3 movies =
How many hours per week will vou listen to online radio? more info | 2 hours =]
How many hours per week will vou game online? more info |1 hour =]
How many hours per week will you make calls through the internet? more info |2 hours |

BT Total Broadband Option 3 7 1 GB



Example: Internet OTT Video vs IPTV
BT's environment

—
Carrier NGN &9

Open Internet#9

SP Share
of Value
Chain

amazoncom

Unbox Video Downloads ‘

MATRIX
.‘ ‘ g .

ideo File lize: 2.2 ( ’

<]

BT Vision Download Store

BT has also integrated its online payment
tool iITunes Store. This means users are
able to make payments via their BT Bill.

No Quota concept
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MPLSDE1-L551%E|

= BARAY/ SN RIBTE
= Path DiversitydD £18
= Transport Oriented’Z S S84 D EIH
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