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> AGVZ,HH'_ ; & > Video service scenario (FS-
S4 Service VDSL)
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What is the NGN? Piusunid

Simple & Unified Network
Services

E? (Application Server)

*MGW : Media Gateway (AGW, TGW, WMG)
*1AD : Integrated Access Device

Service

Service Service Service

Softswitch
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NGN Network PEnmsuncd

® Open Architecture

> Hierarchical network K ATM/IP. . Application
» Standard Protocols and API B ShE B Sever
- MEGACO/H.248, SIP, BICC Softswitch i

® Single Transport Network

| » ATM or IP Network
' > Connected to Media Gateways

-AGW, TGW, WGW, RGW

® Network Independent Service -

> Easy deployment of new services
> 3rd party programmable service

AGW : Access Media Gateway
TGW : Trunk Media Gateway
WGW : Wireloss Medla Gateway
RGW : Residential Gateway

NGN Components Per s uned

lication
Apsl":arvers

J Softs ﬁa‘\_ . ofts
'..l;acket Network 24
ITSP/Enterprise _
Netw <l 3 L ATM):. " Element

Management
System

Access
Gateway 5 POTS

Access
Network

—127—






2SIt 2003E M2 MOIL

o

Access Gateway (AGW) g™

Access Gateway

Interfaces to a packet transport
network controlled by Softswitch as
well as an existing PSTN using V5.2
and provides various user access
interfaces such as ;

Softswitch

POTS/PBX
— Ethernet
XDsSL
Leased Line

» POTS /PABX Trunk

» Ethernet Interface

» XDSL interface Access G/W
» Leased Line ( ATM, FR, TDM)

» VOoP Service

NGN HEZEEH| s uueg

ITU-T Network implementation guideline and standard
ETSI Telecom, Access network

IETF IP Network, Optical transport network

3GPP, .

3GPP2 Telecom, Wireless network

TM Forum Telecom Management

DSL Forum Access network

IEEE Wired and Wireless Ethernet
TTC Telecommunication Technology
MSF Multi Service switching

—129—






2H S LHI33] 20038 H23 AIOILt

ron

AGW Z!2Hg0ot i uag

- 84 Service

- 84 +0UI0|El Service =8

-S4+ OO0l +FTTB/C Service

- NGN POTS Service

- NGN Multi-Media Service

- FTTC/FTTH/NGN S & Access Gateway

2% Service Primsuned

v P )| A v5.2 POTS Service

AGW(2 =)

m EMS
- st LE ﬁ«««’f W, v,

. gn& PSTN %;

vV = FRED| DioHA /MM
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28 +0|0|E] Service 8 P

v VDSL, Ntopia-E Service

AGW(Z =)

LE
psruw\

E1(V5.2)

v e FWEI| /M
v IIARIY MU X EF) - SM+|0IE(IP)

11

28+ LIO|E{ +FTTB/C Service (I

v FTTBI/C Service ==& : Leased Line,Optic Access Network

W

Psm\;

FH QA

v ERET| A
v AR MR x| (- 2) : SA+EHOlE (IP)
v 7H XY MR R (A B ¢ SM+0|olE}
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NGN POTS Service Primsuned

v'SS ¢1E POTS Service (Voice Over Packet 25 PSTN i A))

[ EMS
Bl et LE

ACW(E =)

xDSUPOTS

v o FERE| I
v 7tARY MEIR]: S &+ OJE{(IP)
v VOP 7|5,88 A&

" NGN Multi-Media Service Phmsuncd

SS &' & Multimedia Service

Multi-media &2 Dt S1I8H0 HHIA BB
Multi-media Service & 7| &' Media Gateway
AGW(232)

v VY

xDSUPOTS

g . .
Tt premium IP Y

Multi-media

v olcjof HE|sol| o mE R a7 iR Muiti-media
v Multimedia Al# A{8{2 £ : SIP Phone (s;:';:::y

VIR TR x| SY+EHI0IH (IP)
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FTTC/FTTH/NGN S Access Gatewag™

> PON (Passive Optical Network)
> NGN, Video Service Enabled Network

£,

Multi-media

& oy
\gzumlum P
Multi-media -

Service o
Gateway

AGW =2J|= v

> VolIP
» Megaco Protocol 2 JH
» VoP Dl A0 ; 842%E JIY,RTP/IRTCP

> QoS JiE AM ; 802.1P,DiffServ
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VoP Protocol Stack Primsuncd
. Call Control and Signaling G::g::';ng:r?;ol Vorp M:;:l;, Ian_'r‘;PON VoATM

H323

FE/GbE

VoP Application Prnmsuncd

® VoP Service (VolP) )

AGW(ES)

% Advantages
— VoP support in a single platform

— SoftSwitch Connection
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(Ascend&others)
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PSMA

MEGACO - Standardization

s g

# The protocols used between elements of a physically decomposed

muitimedia gateway
4 |ETF Transport Area megaco WG
* MSF SG16 Q14

SGCP
4/98

(IETF)

MEGACO

MEGACO
H.248v2

{Lucent)

(ITU-T SG16)

MEGACO - Protocol Stack

s g

Control and Management
H.261 | G.726
H263 | G183 | prcp SAP SDP
RTP Stp
uDP
1P
Link Layer

Packet Network Connecting Elements

SIP
SAP

SDP

RTCP

: invites a user to take part in a session
: supports the distribution of multicast

session parameters to a group of
recipients

: supports and conveys information on

(a) session name and purpose
(b) bandwidth requirement etc

supports the exchange of real time
information between the server and a
user

20
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MEGACO - Connection Model ™

Media Gateway Connection Model:
Gontext

Describes the logical entities or
fermination . .
objects within the MG that can be
SCN bearer
channe | ormination controlled by the MGC
*
- RTP stream Termination:
fermination ! ]
SN boarer Logical entity on a MG that sources or
channel sinks one or more streams
Physical Termination
Context - semi-permanent
Termination Termination - e.g. TDM channel, analog port
SCN bearer * SCN bearer Ephemeral Termination
chanae! channel N . 5
- exist only for the duration of its use
- e.g. RTP stream, VPI/VCI
Gontext
ermination ermination Context:
SCN bearer * SCN beare iati
N eal N dearor Association between a number of
Terminations

21

MEGACO - Call Flow(1/3) Phinsuueg

MG1 MGC MG2

Modify TermA(receiveonly, Events(aliof)) Modify TermB( eonly, E )
Modify Reply TermA

Modify Reply TermB

Hook-off Notify TermA(ObservedEvents(al/of))

Notify Reply TermA

Modify TermA(Events{alion,dd/ce),
Signals(cg/dt),
D Dmap1{0|(1-7 0x))

Dial-tone

Modify Reply TermA

Notify TermA(ObservedEventsdaice(1111))

Digit
Notify Reply TermA

Add TermA,
Add $ (Receiveonly, Local $)

Add Reply TermA
Add Reply EphA(Local 209.110.59.33:30000)

22
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MEGACO - Call Flow(2/3) &I
MGC MG2
Add T ( y, S (aliof))
Add $ (SendReceive,Local $, Remote EphA) Ring
Add Reply TermB
Modify TermA(Signais(cg/rt)) pidd Regly EphB(Local 207.176.47.90:40000)
Ringback Modify EphA(Remote EphB)
Modify Reply TermA, EphA
Notify TermB8(ObservedEvents(aliof))
Hook-off
Notify Reply TermB
Modify YermB(Signals( ), Events(al/on))
Stop Ring
Modify TermA(Signals( )) Modify Reply TermB ) ;
Modify EphA(Sendrecv)
Stop Ringback
Modlfy Reply TermA
Modify Reply EphA
23

MEGACO - Call Flow(3/3) Phins g

MG1 MGC MG2

Hook-on Notify TermA(OQbservedEvents(al/on))

Notify Reply TermA
- Modify T ( Only, Sigf
Modify EphB(RecvOnly)
Busy-tone
Modify Reply TermB
Subtract TermA(Audit( }) Modify Reply EphB
Subtract EphA{Audit(Statistics))
Subtract Reply TemA
Subtract Reply EphA(itp/ps=1234, nt/os=56789,
rtp/pr=087, ntlor=65432, rtp/pl=10, rtp/jit=30, rtp/delayf30)
Notify TermB(CObservedEvents(alion)}
Hook-on
Notify Reply TermB
Subtract TermB{Audit() }
Subtract EphB(Audit(Statistics))
Subtract Reply TermB

Subtract Reply EphB(p/ps=1235, nt/os=56788,
Fplpr=986, nWor=65431, ipipl=11, npft=31, Apidelayfst

24
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VoP - Speech Coding

o

® Speech Coding

» Waveform Coding
vV SREASIISMINSSY BEQ 2H
v AS I ZSHISNR)I 22 252 8535
v PCM,DM,DPCM,ADPCM

» Voice Coding
v AIES 4845 MEREE 2
¥ MOS(Mean Opinion Score)0| &
v LPC{Linear Predictive Coding)

» Hybrid Coding
v Waveform CodingI} Voice CodingZt & 2 8t
v Q-CELP, EVRC, RPE-LTP

® CODEC &
> PCM
v Pulse Code Modulation
> ADPCM
v Adaptive Differential PCM
» LPCICELP
v Linear Predictive Coding/Code Excited linear Prediction
MP-MLQ
v" Multipulse Maximum Likelihood Quantization

v

25

VoP - CODEC

Standard Frame Sizeflook ahead
?’;:v: B4Kbps 0.125ms/0ms 41 0.34 G:: dd:‘g“y
otz 32kbps 0.125ms/oms 385 | 14
L(?(Z;iP 16kbps 0.625ms/Oms 3.61 33
CS?AZ:ZI:LP 8kbps 10ms/5ms 3.92 20
SpnMsL:) 6.4kbps 30ms/7.5ms 39 16
igéi; 5.3kbps 30ms/7.5ms 365 18

26
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VoP - Feature PEimsunid

® Voice Processing
> Echo cancellation : G.165/G.168
> Speech compression : G.711, G.726, G.729, G.723, G.728
» Tone detection and generation : DTMF, MFR1/MFR2
» Fax/Modem tone recognition
» Voice Activity Detection(VAD) and Comport-Noise
Generation(CNG)
» AnnouncementJitter Buffer

® Packetization
» RTP/RTCP per RFC 1889, 1890, 2198
> DTMF Relay — RFC 2833

® Voice over Packet Relay Function
> T.38 Fax Relay
> V.MolP Modem Relay

27

VoP - QoS Phimsuncd

® |P differential services (DiffServ)
> Type of Service (ToS) marking
> Differentiated Service Code Point (DSCP) marking

® L2QoS
> 802.1p

28
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AGW Service Prrmsuncd

» Video service architecture

» Video service scenario (FS-VDSL)

» Network component & &

29

VoD service network

cy~Myrio ",
"3 - Thirdspace’
~“IMagicTV ...

Network server
(0SS, AAA, Billing)

Network resource . N
controller (NRC) “VoDserver
e T

g © -.Kasenna
- .Concurrent” -
- SeaChange

éc f0..0. «nCUBE . ..
. : e i
= umnnsﬂ
ety T Rt
v

Local VOD ™ st 2o -t
server CDN

30
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B-TV service network

o

Network resource
controller (NRC)

Network server
(0SS, AAA, Billing)

STB
oy

INTERNET

>

et

Time-Shifted

delivery server

. Mld&lew”atv'e‘server

-Qree
-Myrio
- Thirdspace

CAIDRM server,
~Canal +
- «SA

P encapsulatof
Optibase. -

Videotele.com
<Nextream ..

Broadcast

31

VoD service flow (svosy

Multicast Data Flow (M-TFTP)

1 Foint=to-=multpaint uhi=direChicnai.
Multicast-TFTPE AIE810] STBH &&.
Oft) Client software. EPG data

{PTV System Flow (HTTP,SNMP,RTSP)

Polnt-to-Point bi-directional.
Control & management traffic ®&.

VoD Content (MPEG-2 SPTS)
.

Point-to~-Point uni-directional.
VoD stream &3,

N

STB (OS. middleware}
RTSP (VoD session manager
29 & B VCR MOf).

DSL & ATM layer EE,

VoD Appls. IEEE802.1d bridging Core2 9| High speed
Browser & video display without spanning tree. Network Interface M2
Appls.

Ethernet bridoing JISXI3.

@ed QoS Mz

Best-effort QoS MIE

QoS & bandwidth HIE,

8Tve 85 s

Setvice side function
8Tvet TR Jis

VoD session set-up,
Control, tear-down
handle

VoD session manager
Ol @2t voD content
&

32
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B-TV service flow ¢s.wsy

Muliticast Data Flow (M.

[@reresraonasancans

Point-to-Point bi-directional.
f &.
i System Flow (HTTP, SNMP) Control & management traitic &

e

—
TFTP) %

PO 1S =THINTEOMT G- GReCTonar.

Multicast-TFTPE AIR3I0 STBOI M&. STB software % JIE}

) Client software, EPG data BTV A1 A0 218

Nz 2.
STB RY Al U2 HS.

Server side business
iopic. Web server,

Mutlticast Channel! Flow (MPEG-2 SPTSJ

application server %
databaseZ 74

Point-to-Multipoint uni-directional.

TV &
8TV stream && MPEG-2 SPTS

Bunesean encoding -> UDP.IP
encapsulation ->
Class D IP multicast
address 01 £, core

network(it 8&.

Point-te-Point bi~directional.
IGMPv2 or DSM-CC

STB {08, middleware)
DTV Appls server® &,
Client s/w downioading.
Channel Change Appls.
Browser & video display
Appis.

T~

Muiticast Channel Change Flow (IGMP)/r
<

OSL % ATM layer HE.
Ethernet bridging 215 M3,
|IEEEB02.1d bridging without

spanning tree.
RFC2684 LLC/SNAP bridge
lation.

IGMP proxy.
8Bridge & P packet filtering.

QoS & bandwidth M.
Multicasting 2R &l
point M3.

Channel Change
Function (IGMPv2)
3.

Network Component= 2% (common)} g™

Service Portal

VoD, BTV % game S8 AHIAE MBI A8t 31811 Git= 8 JHA TR
2

> Use of all applications with single sign on

» Clear display of the most important information

> User-defined content and layout (customization)

S$TB Management

> EPG data 2| X Update
> STBI 1% : STB MW, 22 STB web client2 2| OIS

Middleware
server

Customer Management

POt QIB(ER S AAASL S E)
> 2+l X transaction FE I} - billing data2 X &
» It THO 9= package, pricing, billing cycle 3% M4

Content Management

» Metadata &3
» VCR-ike control JI5

Distribution
Management

>Server?t Contents 24 221

Interface with
Backoffice element

»> %I billing system, OSS, CA, report, monitoring Al & & It & & (API)

EPG (Electric Program Guide) Server

EPG data syntax, transmission interval % viewer display function& X2
» EPG management : EPG data XIE IGI0IE

PDP {Policy Decision Point)

Flow-through Policy Provisioning & call & session CAC Jls
» COPS, LDAP interface
» Dynamic Session CAC Ol ==&

34
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Network Component= 22! (vob) I

VoD kitiA & # 8 content 22| X AR HIQZ2 S8 Y
» Server management (scalability, FT)

> System R (SRM) (session, stream HI0{)
» Contert storage

VoD K9] sessionsilt stream X018k JI5 92 VoD At Xt 21522 P & S AL, middiewaredi A

VoD Server

Resource Manager a8
SIS E A0l contentB AIS R 5 UTH K181 K8, encryption J1& S 018801 contentl 2% 8
RE=R1-s
CA > MHi2t STB ALOIS) 2B BIE VideoB &8 S8 AIS XIS B % OI8 MO
{Conditional Access) » PIN, Password S8 S8 AIBXH % H8E &< X0 s
> Public Key/Secrete Key/Smart Card S8 0|88t 0I5 R 288t
> QAR S s, BB XY Jis
Media Data Storage Content provider0ll Al &= 20t A VoD ServerOii A 2+ XHOI il BB E content 223l g

0ie{ Locat Service NodeZ original video contert® distributiond= &

Content D » Di Rich Media on the web

» Remote Administration

JHE X2 VoD MBI2 & 30 CHBH01, XIR0 = cache/mimor serverdt 21l VoD content Hist®t congestion
S8 8 IS0 21 X2 local service node® Y21 S

Content Routing » Proximity Routing

> Fautt Tolerance

»R RIT

Digital Right Management (DRM) & & Copyright Management2t 2 B2!0H,
R E content) QB UHE EHE A (J, Content) ZHILI BIKS WXISIII FI%h) Content ProviderLt
DRM (Digital Right VoD Service Node0ll Al content® X5t ptg &g

Management) Server > HEE 28 Il XY

> HHE =X 2X G0l Jietet S8R B2) Al A (License Key, User ID, PWD)

> License0ll J181010] 2ABIE AIS 012}, ALBBIS, LR X 2 ZHII 018, 8Y 25 2#X

35

Network Component= € s.1v) JIIP

LiveZ: BroadcastingSlis TV AHIAB & G JE# AHIAR XIRMTE AR A, 248 ITO TVES
JEE MW ®ACHH JIYXS o @ M3

Oll) 24101t AIZHEIOf TIMZ QI TV ZZ IS 241 20200 DY e MSTH & 4 ACH

> Support storage sharing, content storage

» Support fast data transfer rate

> Support high availablility (redundant hardware, mirrored write cache, RAID protection)

Time-shifted delivery server

VoD, BTV % HY B AUIAR MSMFI| A 820 N B ML RN MB
» Use of all applications with single sign on

» Clear display of the most important information

» User-defined content and layout

Service portal

Analog Broadcast & & & Digitized packet2 2 ﬁ&’ﬁHM WIES 30l 0iFE SR AL SUSSE D

BTV Head-end 2A8RA 2t Local Service NodeOI = SIXIAIY &

ISE LU0l contentE AFB R &= UTE XI0I5t7] 28H, encryption 7| & & 0| 83I0 content® F& 8t
A= B

CA > A2 STB A0S 2B 3HE VideoX £ 8 S8 AL XIS 85 % 018 HOf
{ Conditional Access ) > PIN, Password S8 S8 AIEX % 2138 &4 MOl s

» Public Key/Secrete Key/Smart Card S € 0188t 015 ¥ &3

> A EBS s, AE KHE I

YUHUE YS signalB AAH0AM AIBE & AT R WP format2 2 encoding B

BTV encoder Encoding Format 0il) MPEG-2MP@ML, MPEG-2MP@M14, ACC, MPEG-2TS, etc

Broadcast receiver Broadcast TV signal 8 21080l 2@

Time-shifted Broadcast TV A HI A9 HZ &8 81 2 Local Service Nodelif &% A2t S0+ streamOl X &
S0 AOI0F BH=0l, Ol BTV streamE Local Service NodeOll 281 =& St
> Automatically Distribute Rich Media on the web

» Remote Administration

Content distribution

36
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B-TV channel change protocol ™

A& 75 % video stream encapsulation method (MPEG/IP/ATM &= MPEG/ATM) 2}t
channel change protocol (IGMP %= DSM-CC), residential mode! (distributed %= centralized)oll HE 73 2R E

. CCP between CPE —
Encapsulation VTP/D and AN architeoture Viability Comment
Distributed s VTPOI Al IP re-encapsulation B2 /8
IGMP
Centralized S
MPEG/IP
Distributed S
DSM-CC
Centralized S
Distributed NS VTIPSt AN AHOI0Il MPEG/ATM encapsulationOl
IGMP ABE 32, IGMP A&t
. Centralized NS
MPEG/ATM
Distributed S VTPOIl Al IP re-encapsulation &2
psSM-CC
Centralized S
Distributed NS VTPt AN ALOI Ot MPEG/ATM encapsulation0l
Hybrid IGMP ANEE 32, IGMP AZ &It
4 Centralized N8
MPEG/ATM s VTPOIA 1P lation & 2
Distributed re—encapsulation
And MPEG/IP DSM-CC
Centralized
37

B-TV channel change protocol g™

IGMPv2 vs DSM-CC

g8s IGMP DSM-CC g 2
Part of the IP suite + IGMP s optimized for use in IP, while DSM-CC is for ATM networks.
Channel 218 Al B Q3 Messages + IGMP {4 messages), DSM-CC {1 message)
Reliable protocol (Ack msg) . + IGMP {no ACK). DSM-CC(ACK)
. . IGMP based ONU/OLT- 2 E Multicast I platformDt & 8%
Smooth migration to IP networks * DSM-CCE= IGMP client front-end & translation Jis 718 8.
Supports query + IGMP has Query function
. DSM-CC : CPEDt DSM-CC®} IGMP 2t2¢2| state machine P8 R
Simple protocol stack at the NT + < 2 ion ion 28 BE
. DSM-CC : Zapping Request FailAl status code X3
Supports zapping status codes + all DSM-CC HIE Al TVE &I} ®Ql 2 = AS
N . DSM-CC : JI2XIE8 2% WHE OISAIIIIL BEANY £+ US
Enables network side zapping + £x) PPV AIZ (DSM-CCJt STEDH| XSS 2204 B
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IGMP varieties (CCP)

oz

ernet Group Management Protocol }

) IGMP (“

( Multicast Listener Discovery )

MLD

IGMPv2 Signaling (CCP) Pnusuncg

Channet Surf
Watch Dog Timer| Last Member Query

Expireg«-

IGMP Join (channel A's iP address)

ONU (CPE)

{GMP Join (channel A's IP address)

OLT (ONU)

IGMP Join (channel A's IP address)

IGMP Leave (channel A's [P address)

Channel A’s video stream

Group Specific Query A's IP

Ly
Interval Expires .,

IGMP Leave (channel A's IP address)

IGMP Join (channel B's |P address)

IGMP Join (s

B's IP

IGMP Join (channel B's iP address)

General Quesy ( 0.0.0.0)

Channel B's video stream

IGMP Report {channel B's IP address)

General Query ( 224.0.0.1)

R

A(B)
A : Message Type
B : group address

IGMP Join ==
bership Report

JU
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VoD signaling Prinsunsd

RTSP | PNA/RTP /RDT/ MMS
TCP | uoP
P

Protocols to transfer movie/audio/image made by content provider

4

VoD signaling (1/2) Phamsuncg

User authentication request
(eoral) yrrps
User authentication requgst (distribution function)
HTYPS
User authentication request Us?er‘::l';pemfi‘cah’?n requpst reponse
Reponse o N (distribution function)
HTYPS
HTTPS

initial menu request

HTTPS
Initial menu display
HTTPS
Service menu request
HTTP
Service menu digplay
HTTP
42
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VoD signaling (2/2) Purnsuned

distribution request
HTTPS

jcreen display D, request)
HTTPS

1D, password notification
HTTPS

Defjvery server, IP address notification

HTTPS

Session settifig request
R‘rsp(rsrup)

Setup y

EISP
delivery rpquest

RTSP|PLAY)

Video Stream Video Stream

Video Stream

43
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