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ITU-T RECOMMENDATION Y.120

GLOBAL INFORMATION INFRASTRUCTURE SCENARIO METHODOL OGY

ANNEX A

Examples of use

Summary

This Annex presents scenario examples, based on the methodology described in
Recommendation Y.120, primarily oriented towards provision of voice, data and video services.

Source

Annex A to ITU-T Recommendation Y.120, was prepared by ITU-T Study Group 13 (1997-2000)
and was approved under the WTSC Resolution No. 1 procedure on the 15" of February 1999.
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FOREWORD

ITU (International Telecommunication Union) is the United Nations Specialized Agency in the field of
telecommunications. The ITU Telecommunication Standardization Sector (ITU-T) is a permanent organ of
the ITU. The ITU-T is responsible for studying technical, operating and tariff questions and issuing
Recommendations on them with a view to standardizing telecommunications on aworldwide basis.

The World Telecommunication Standardization Conference (WTSC), which meets every four years,
establishes the topics for study by the ITU-T Study Groups which, in their turn, produce Recommendations
on these topics.

The approval of Recommendations by the Members of the ITU-T is covered by the procedure laid down in
WTSC Resolution No. 1.

In some areas of information technology which fall within ITU-T’s purview, the necessary standards are
prepared on a collaborative basis with 1SO and |EC.

NOTE

In this Recommendation the term recognized operating agency (ROA) includes any individual, company,
corporation or governmental organization that operates a public correspondence service. The terms
Administration, ROA and public correspondence are defined in the Constitution of the ITU (Geneva, 1992).

INTELLECTUAL PROPERTY RIGHTS

The ITU draws attention to the possibility that the practice or implementation of this Recommendation may
involve the use of a claimed Intellectual Property Right. The ITU takes no position concerning the evidence,
validity or applicability of claimed Intellectual Property Rights, whether asserted by ITU members or others
outside of the Recommendation devel opment process.

As of the date of approval of this Recommendation, the ITU had not received notice of intellectual property,
protected by patents, which may be required to implement this Recommendation. However, implementors are
cautioned that this may not represent the latest information and are therefore strongly urged to consult the
TSB patent database.

0 ITU 1999

All rights reserved. No part of this publication may be reproduced or utilized in any form or by any means,
electronic or mechanical, including photocopying and microfilm, without permission in writing from the ITU.
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Recommendation Y.120

GLOBAL INFORMATION INFRASTRUCTURE SCENARIO METHODOL OGY

ANNEX A
Examples of use
(Geneva, 1999)

A.1  Purposeof the scenarios
The scenarios are intended to:

a) facilitate the identification of key interface pointsin ascenario;

b) facilitate classification of interfaces by an appropriate taxonomy scheme;

C) facilitate identification of servicesthat can be carried across such interfaces;

d) facilitate classification of services by an appropriate taxonomy scheme;

€) facilitate identification of end points for service delivery;

f) facilitate investigation of interplay between al components,

0) accommodate the protocols involved, either directly or indirectly, at agiven interface;

h) be generic enough to facilitate scenario development across all technologies and standards

devel opment organizations areas.

The scenario technique is aso applicable to application requirements as well as network
requirements.

An interface occurs between any point where two components need to communicate.
Application requirements can be included in the scenarios.

The scenarios currently contained in this Annex are primarily oriented towards provision of voice,
data and video services. Example scenarios to meet other applications requirements, such as
transaction processing, distributed computing, imaging etc. need to be similarly developed.

NOTE 1 — The set of examples contained within this Annex is not intended to be exhaustive.
NOTE 2 — Other physical implementations may be equally valid.

A2 Abbreviations

Further to the abbreviations given in Recommendation Y.120, the following are additional in this
Annex.

ADSL Asymmetric Digital Subscriber Line

ATM Asynchronous Transfer Mode
B-ISDN  Broadband ISDN

BS Base Station

CATV Cable Television

CPN Customer Premises Network
DSB Digital Satellite Broadcast

Recommendation Y.120/Annex A (02/99) 1



Wirdess

FR Frame Relay
FTTB Fibre to the Building
FTTC Fibre to the Curb
FTTH Fibre to the Home
HDSL High bit rate Digital Subscriber Line
HFC Hybrid Fibre Coax
INI Inter-Network Interface
IP Internet Protocol
ISDN Integrated Services Digital Network
LAN Local AreaNetwork
N-ISDN  Narrow-band ISDN
OAM Operation Administration and Maintenance
PBX Private Branch eXchange
PON Passive Optical Network
POTS Plain Old Telephone Service
RITL Radio In The Loop
UNI User Network Interface
VDSL Very high speed Digital Subscriber Line
WLL Wireless Local Loop
A.3  Reference model
See Figure A.O.

Service C Service

function % function

{S} {s}
*
Mnt(
*To management network
Figure A.0/Y.120 — Reference model
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A4 Components

- Service function: such as video server and video service provider for video service, and IP
router and point of presence for Internet service.

- Core network: such as telecommunication network, PSTN, N-ISDN, B-ISDN.

- Local network: such as CATV network, ADSL/VDSL, fibre network, RITL, satellite and
including access networks as described in Recommendation Y.120.

- Customer Premises Network (CPN): such as access unit, TV, PC, phone, wireless phone.
{Si, §*} means the kind of services.
(Cv, G*) means the technology of core network.
[X, Y*] means the technology of local network (access technology).

A5 I nterface points

As Between service function and core network (s: kind of service).

Bs Between service function and local network (s: kind of service).

C Between service functions.

wW Terminal interface for wireless phone.

D Terminal interface for phone.

E Terminal interface for TV.

F Terminal interface for PC.

G Between acess units.

Hx Between core network and local network (x: kind of access technology).

JX Between local network and CPN (x: kind of access technology).
Between core networks.
Between local networks.

Mn Between core/local network and management network (n: kind of network).

A.6  Thescenarios

1) Provision of voice/data/video service over existing infrastructure.

2) Provision of voice/data/video services over cable networks using B-ISDN.
3) The use of ADSL or VDSL to provide video bandwidth over copper pairs.
4) Fibre access scenario.

5) The use of radio in the local loop.
6) Access using satellites.
7) Example of Internet access.

The scenarios, shown in Figures A.1 a) to A.7 b), highlight a significant number of standards related
iIssues and questions.

Recommendation Y.120/Annex A (02/99) 3



A.7  Scenario 1 — Provision of voice/data/video service over existing infrastructure

Logical representation
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Figure A.1a)/Y.120 — Provision of voice/data/video services over existing infrastructure
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Key tointerfaces

Avideo Video service provider to PSTN/ISDN network interface;

Buideo Satellite network to cable distribution network Inter-Network interface (INI);
Heatv PSTN/ISDN cable distribution network INI;

Hpstnison' PSTN/ISDN core network to local network INI;

Jeatv Cable distribution network interface;

Jestniison PSTN/ISDN local network to access unit UNI.

In the case of ISDN in Figure A.1 &), the voice and data services from a telecommunication operator
are extended to the user via a cable network. Questions that arise from this scenario include whether
Basic Rate Interface (BRI)/Primary Rate Interface (PRI) or Signalling System No. 7 could be used at
the interface point labelled Hcaty and the resulting implications for interface at points Jeatv, D and
F. Interface Hcatv may use BRI or PRI.

Flow information for Figure A.1 a)

In Figure A.1 a) the downstream channel for delivery of video is achieved from the video server to

the customer premise either:

a) directly viathe satellite or terrestrial broadcast facilities; or

b) via the Byigeo interface between the video server and the head end of the cable distribution
network one-way.

Upstream information required for interactive video services is achieved from D or F in the customer

premise (depending on whether the phone or PC is used) either:

Q) via Jpstnnson and Heaty; or

b) via Jpstnison and Avigeo-

Flow information for Figure A.1b)

The primary purpose of this figure is to illustrate that the upstream information for interactive video
services is achieved via the two-way cable distribution network from Jcaty to the head end.
Additionally the normal two-way phone and data service are also achieved over the cable distribution
network viathe Hcaty interface to the telecommunications network.

However, in the case where broadcast facilities are also available as in Figure A.1 @), downstream
information could be provided by these broadcast facilities with upstream via the cable distribution
network. The head end may include switching, in which case Signalling System No. 7 may also be a
candidate for control/signalling transported on the appropriate transmission system. This area is for
further study.

The main object of standardization activity in scenarios 1 and 2 may be focused on clarifying the
functiona requirements of the head end system as a generic access node of Gl and specifying the
interface between the core network and the head end system, studying the ATM over HFC system.

Networ k management interfaces

Management interfaces are shown in Figure A.1 b) as an example. Such interfaces could be shown in
other scenarios. The designations M1 etc. are based on ATM forum terminology.

Recommendation Y.120/Annex A (02/99) 5



MX interface

Mx is needed for the OAM information flows between CATV head end and the exchange of the
N-ISDN/PSTN. The Mx interface may be regarded as part of the Hcaty interface. The details of the
Mx interface are for further study.

M2 interface

The M2 interface is required between the CATV head end and the Operations System (OS) of the
CATYV network. The Q3 interface may be a candidate for the M2 interface.

M3 interface

The M3 interface is required between the two OSs of the N-ISDN/PSTN and the CATV network. In
the case where the CATV and N-ISDN/PSTN networks, then the Q3 interface may be applied. If the
two networks belong to different operators then the X interface can be a candidate for the M3
interface.

6 Recommendation Y.120/Annex A (02/99)



L ogical representation
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Figure A.1b)/Y.120 — Provision of voice/data service over two-way cable networks
using PSTN or ISDN with network management interfaces
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A.8  Scenario 2 — Provision of voice/data/video services over cable networks using B-ISDN
Flow information for Figure A.2 a)
Video services can be delivered to the customer’s premise:

a) from Byigeo Via JcaTy; OF

b) from the video servers via Hcaty to the head end and then via Jeatv;
Control information for video services may be exchanged:

a) via In-1sonestn @nd Avigeo t0 the video server and/or head end viaHeatv;
b) via n-isonpsty @nd K to the video server, and/or head end via Heaty.

8 Recommendation Y.120/Annex A (02/99)



L ogical representation
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Figure A.2 a)/Y.120 — Provision of voice/data/video services over one-way cable
networks using B-ISDN with independent control channel
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Figure A.2 b) shows a similar configuration to Figure A.1 b), except that B-ISDN is considered.

In this scenario, video service can be delivered to the customer premise either viathe Byigeo OF Heatv
interfaces. In addition to the kind of questions and issues raised against Figure A.1 b), there is now
the question of whether the two video services are compatible and whether a single interface E will
accommodate both. Similar considerations arise if videophone service is envisaged.

L ogical representation

Components
— Service function: Video server, IP router
— Core network: B-ISDN
— Local network: Cable distribution network
—CPN: TV, PC, Tel terminal,

access unit for CATV

Service
function
{Internet}

Service
function
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A Internet

Avidso
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e

[CATV]
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network
(B-ISDN)

Physical representation

IP
router e
- : server
Video
Alnternet Server
Swiitch Swiitch p /B N
Hearv ’7 I
Video Switch 1 Head
server D G ' end
B-ISDN I
Avidso
router Qable distribution network j X 4 Phone
K Telecommuni cations network Tary TF v
-1: Data
Video
= T1315250-98

Figure A.2 b)/Y.120 — Provision of voice/data/video services over two-way
cable networks using B-ISDN
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A.9  Scenario 3 — The use of ADSL or VDSL to provide video bandwidth over copper pairs

Techniques have been developed for transmitting relatively high bandwidths (1.5-50 MHz) over the
existing copper local network, but this works only for relatively short distances. Standardized
Asymmetric Digital Subscriber Line (ADSL) systems have downstream (to the subscriber) bit rates
up to 8.192 Mbit/s and upstream rates of up to 640 kbit/s. For 2 Mbit/s downstream rate, the range
may be as far as 5 km depending on cable gauge, with a reduction of range with an increase of bit
rate. Very high speed Digital Subscriber Line (VDSL) is being developed for the range 25 to
50 Mbit/s (downstream), but for much shorter distances (50-500 m). In this case fibre is used as
transport to a convenient cross-connect in the local network, before conversion to copper for the
remainder of the connection.

Flow information for Figure A.3
Video services can be delivered to the customer’s premise:

a) from Byigeo Via Japsi;

b) from the video servers via Byigeo, Haps. @nd Hyps, to the cabinet and then via Jyps; Or
C) from the video server via Avigeo and Hypg. to the cabinet and then via Jypg. .

Control information for video services may be exchanged:

a) viaJaps. to the video server via Byigeo;

b) viaps, Hvps,, Hapst and Byigeo t0 the video server; or

C) viaJyps., Hyps. and A,igeo tO the video server.

Recommendation Y.120/Annex A (02/99) 11



L ogical representation
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Figure A.3/Y.120 — Provision of video over copper pairs
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A.10 Scenario 4 — Fibre access scenario

Flow information for Figure A.4

Video services can be delivered to the customer’s premise:

a)
b)

from Avigeo Via Herrh @and Jerw; OF
from Avideo via Herre and NS

Control information for video services may be exchanged:

a)
b)

ViaJerth, Hermh and Avigeo tO the video server;
viaJerre, Herre and Avigeo tO the video server.

Logical representation

Service Service

function function Components

{Video} {Internet} — Service function: Video server,
IP Router

— Core Network: B-ISDN
— Local Network: FTTH, FTTC, FTTB
—CPN: TV, PC, Tel terminal,

access unit for FTTH, FTTC, FTTB

A Internet

Avideo

Core
network
(B-ISDN

T1315270-98

Figure A.4/Y.120 — Fibre access scenario
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Physical representation
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A.11 Scenario 5 — The use of radio in the local loop

Logical representation
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3 A control cluster functions to implement connection, authentication and so on.

Figure A.5a)/Y.120 — Short-term provision of radio services
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Voice/data are provided to the end user through the access facilities of the local network operator.
Those facilities can be either wireless through a public residential base station or wireline (in the
latter case it is still possible that the user has a terminal phone if a home wireless equipment e.g. a
domestic cordless equipment is attached to the wireline access). Video services are provided through
the residential cable network (see "Joaty" reference point).

For example in Figure A.1 @) the end user can interact with the head end (i.e. to select a particular
movie, e.g. for VOD-like services) sending appropriate control data viathe "Jy.spn" reference point;
the public switch interprets these commands, eventually prompts the user and instructs the head end
viathe "Hcaty" reference point. The advantage of this approach is the reuse of existing infrastructure
(i.e. both wireline and wireless transport and control level capabilities).

Figure A.5 b) shows the configuration of the local to core network by using the radio in the local
loop. As shown in this figure, voice/data and video services may be provided viathe radio local loop,
which adopts the coming mobile telecommunication system! and the fixed Wireless Local Loop
(WLL), efficiently and feasibly in both rural and urban areas.

Video services can be delivered to the customer’s premise:
- from Biigeo t0 the control cluster and then vigrekss.

1 International Mobile Telecommunications-2000 (IMT-2000).
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L ogical representation
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Figure A.5b)/Y.120 — The use of radio in the local loop

A.12 Scenario 6 — Access using satellites

Scenario 6 describes B-ISDN, Internet and mobile communications services which are supported by
satellite networks and the pathways by which they can be delivered to the customer premise. In
Figure A.6, satellite radio-frequency links are indicated by dotted lines and terrestrial links (fibre,
coaxial cable, wireless, etc.) by solid lines.

Further, video and broadcast services via satellite are described in scenario 1.

B-ISDN

Satellite networks capable of supporting B-ISDN can deliver full asynchronous transfer mode
services either directly to a customer premise earth station ("access unit") or via a gateway earth
station which is not customer equipment. The same satellite system can carry B-ISDN traffic to and
from a terrestrial carrier network through such a gateway. These paths are represented by the set of

Recommendation Y.120/Annex A (02/99) 17



reference points L, Jsat, Heaeway aNd Joaeway- Depending on the characteristics of the satellite
network, key interfaces may be present at points Heaeway: Joaeway aNd (possibly) G. These interfaces
maintain end-to-end ATM quality of service parameters between the satellite and terrestrial carrier
networks or between the satellite network and the Customer Premises Network (CPN).

Inter net

In the case of the Internet backbone satellite network, the Internet service provider uses the satellite
network to deliver Internet traffic either directly to the customer premise or to a shared gateway. This
service is represented by reference points L, Jeaeway and Jsat. Since certain TCP/IP flow and
congestion control protocols can perform relatively poorly over high-delay links, key interfaces may
be present at reference points L, Jsat and (possibly) F to provide optimal TCP/IP interworking
between the satellite and terrestrial network pathways.

M obile-satellite services

Mobile-satellite systems provide voice, fax and low-rate data services to the customer. Several
service pathways are indicated by reference points R, S, L, Heaeway, Joateway, Js-ison, and Jsat. In this
case, traffic to and from the mobile user appliances flows into the mobile-satellite service network
(R, S). From there it can be delivered to the customer premises via severa possible paths
(for example, through Jsat, or L-Hgaeway-Je-1son). The speech compression techniques typically used
in mobile services may indicate a need for key interfaces between the mobile appliance and the fixed
appliance in order to maintain voice quality of service. Candidate reference points for this type of
interface are G, D, Jsaeway, Haateway @N0/0r Jsar.

It should be noted that severa combinations of these services can be supported by this scenario
(e.g. mobile Internet); however, for purposes of brevity they are not discussed here.
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Logical representation
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Figure A.6/Y.120 — Access using satellites

A.13 Scenario 7 — Example of Internet access

The Internet requires individual, two-way and preferably high-speed connections. This scenario
shows fast access to the Internet (Case 1) and internetworking between the Internet and a high-speed
ATM network as backbone (Case 2).
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Description

Case 1. The broadband data traffic from the Internet point of presence comes through high-speed
ATM or frame relay connections to an edge device; it is transmitted to residential (or business)
premises via, e.g. ADSL connections. Analogue telephone traffic from the exchange of the local
network is combined and separated at both ends of the ADSL link.

Logical representation

Service Service
function function
{Video, etc} {Internet}

Loca
network
[ADSL]

B Internet

Components

Service function: Video on demand,
POP/IP-Router

Core network: N-ISDN, POTS, ATM,
Frame relay

Local Network: ADSL

— CPN: TV, PC, Tel terminal,
access unit for ADSL

POTS Plain Old Telephone System

Physical representation

Telecommunications

network
T Haos D
—+ Phone
Tolfrom low iﬁih Jaos.
speed customers 1 Splitter Loop plant —E ™
F
_+ PC
Alrternet ADSL
- Residential premises
Blntemet ’ video, etc.
1 T1315320-98
Framerelay,
ATM Other interfaces
POP/IP-router and services

(Video on demand, HDSL, fibre)

Figure A.7 a)/Y.120 — Fast Internet access (Case 1)

Case 2 ATM is a prime candidate to provide high bandwidth and quality of service to the Internet.
The internetworking between the Internet and an ATM network as a backbone is shown.

Voice, video and/or data from residential or business premises are forwarded to the Internet point of
presence, a router which connects via interface Anemet t0 the ATM backbone. Before the information
can be transmitted further across the ATM backbone, a virtual connection between the ATM end
devices hasto be established. A support function hereby falls to what is called a"service node" in the
scenario, offering for example route server functions. A service node may also provide various
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functions such as address resolution, configuration and coordination, processing of broadcasts,
multicasts and lost packets.

Components

Logical representation
— Service function: Service node,

_ c Sarvice POP/IP-router
Serw_ce 11, function — Core network: ATM backbone, Internet
function {Internet} — Local network: LAN, PON, PBX,
PSTN/ISDN, HFC

— CPN: TV, PC, Tel. terminal,

Blnternet .
access unit for many networks

AN, etc.

AService

Loca
network
[LAN, etc]

Core
network
(B-ISDN)

B Internet T
Loca

network
[HFC, etc]

Physical representation

POP/1P-router

‘Il' % LAN, PON, PBX
Alnternet Binternet

ATM backbone

Business premises

Ainternet  Alnternet
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| P-router
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*Ef) Phone
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Figure A.7 b)/Y.120 — Internetworking between the Internet and ATM network (Case 2)
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A.14 Summary of scenarios
Table A.1 summarizes the scenarios in terms of :

1) the services;

2) the core network;

3) the local network;

4) the customer premises network; and
5) the information flow.

The underlined characteristics inside the bold boundaries indicate the differentiating attributes from
other scenarios.

22 Recommendation Y.120/Annex A (02/99)



Table A.1/Y.120 — Summary of scenarios

Scenario 1 Scenario 2 Scenario 3 Scenario 4 Scenario 5 Scenario 6 Scenario 7
Services a)Voice/Data over a) Voice/Data over Voice/Data& | Voice/Data & a) Wireless B-ISDN, a) Dataover
telecom network telecom network Video over Video over Phone/V oice/Data over Internet and Internet
and Video over and Video over ADSL/VDSL | Fibre Network telecom network; Video Mobile b) Voice/Video
cable, Radio & cable over cable Phonevia and/or Data
DSB b) Voice/Data/Video b) Voice/Data/Video over Satellite over Internet
b)Voice/Data/Video over 2-way cable Radio
over 2-way cable
Core Existing B-ISDN B-ISDN B-ISDN N-ISDN B-ISDN 1) POTY
Network Infrastructure or or FR/ATM
(PSTN/N-ISDN) B-ISDN Existing 2) ATM
(N-ISDN) Backbone
Local a) 1-way Cable Distribution Network ADSL/HDSL | Fibre Radio/Wireless for Satellite 1) ADSL
network | b) 2-way Cable Distribution Network (Fibretothe | Voice/Data; Cable for Video 2) PSTN/ISDN,
curb/home
DSB/terrestrial broadcasting in 1) ) HFC, PON
CPN Access Unit TV, PC, | AccessUnit TV, PC, | Access Unit Access Unit AccessUnit TV, PC, Phone, | Access AccessUnit TV,
Phone Phone TV, PC, TV, PC, Phone | Wireless Phone Unit TV, PC, Phone
Phone PC, Phone
Information | @ Video Distribution over 1-way cable 2-way Wireless 2-way
flow network, return viaPSTN/ISDN Satellite
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SeriesA
SeriesB
SeriesC
SeriesD
SeriesE
SeriesF
Series G
SeriesH
Series|

Series J
SeriesK
SeriesL
SeriesM

SeriesN
Series O
SeriesP
SeriesQ
SeriesR
Series S
Series T
SeriesU
SeriesV
Series X
SeriesY
SeriesZ

ITU-T RECOMMENDATIONS SERIES
Organization of the work of the ITU-T
Means of expression: definitions, symbols, classification
General telecommunication statistics
General tariff principles
Overall network operation, telephone service, service operation and human factors
Non-tel ephone telecommunication services
Transmission systems and media, digital systems and networks
Audiovisual and multimedia systems
Integrated services digital network
Transmission of television, sound programme and other multimedia signals
Protection against interference
Construction, installation and protection of cables and other elements of outside plant

TMN and network maintenance: international transmission systems, telephone circuits,
telegraphy, facsimile and leased circuits

Maintenance: international sound programme and television transmission circuits
Specifications of measuring equipment

Telephone transmission quality, telephone installations, local line networks
Switching and signalling

Telegraph transmission

Telegraph services terminal equipment

Terminals for telematic services

Telegraph switching

Data communication over the tel ephone network

Data networks and open system communications

Global information infrastructure

Programming languages
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