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Terrestrial BWA

Study Group 5 - Responsible for studies on
terrestrial BWA in ITU-R

Working Party 5A — non-IMT BWA (fixed and
mobile)

Working Party 5C — FWA systems not related to
public access systems for potential mass market
coverage (e.g. P-MP fixed systems)

Working Party 5D — IMT systems

entions
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Some key publications on terrestrial BWA

Rec. ITU-R F.1763 - Radio interface standards for BWA
systems in the FS operating below 66 GHz

Rec. ITU-R M.1801 - Radio interface standards for BWA
systems, including mobile and nomadic applications in
the MS operating below 6 GHz

Rec. ITU-R M.1457 - Detailed specifications of the
terrestrial radio interfaces of IMT-2000 (to be reviewed)

Land Mobile Handbook (including Wireless Access)
Volume 1: Fixed Wireless Access

Volume 5: Broadband Wireless Access Systems.

Handbook on deployment of IMT-2000 systems  (and
revision 1 to Supplement 1)
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Many more texts on terrestrial BWA

Series No. Rev Title wP

F 757 4 Basic system requirements and performance objectives for fixed wireless access using mobile-derived 5A
tec ies offering and data ication services

F 1399 1 Vocabulary of terms for wireless access 5C

F 1400 0 Performance and availability requirements and objectives for fixed wireless access to public switched telephone 5C
network

F 1401 1 Considerations for the identification of possible frequency bands for fixed wireless access and related sharing 5C
studies

F 1402 0 Frequency sharing criteria between a land mobile wireless access system and a fixed wireless access system 5C
using the same equipment type as the mobile wireless access system

M 1454 0 E.i.r.p. density limit and operational restrictions for RLANS or other wireless access transmitters in order to 5A
ensure the protection of feeder links of non-geostationary systems in the mobile-satellite service in the
frequency band 5 150-5 250 MHz

M 1457 10 Detailed specifications of the radio interfaces of International Mobile Telecommunications-2000 (IMT-2000) 5D

SF 1486 0 Sharing methodology between fixed wireless access systems in the fixed service and very small aperture 5G4, 5C
terminals in the fixed-satellite service in the 3 400-3 700 MHz band

F 1488 0 Frequency block arrangements for fixed wireless access systems in the range 3 400-3 800 MHz 5A

F 1489 0 A methodology for assessing the level of operational compatibility between fixed wireless access and 5A
radiolocation systems when sharing the band 3.4-3.7 GHz

F 1490 1 Generic requirements for fixed wireless access systems 5A

F 1499 [ Radio transmission systems for fixed broadband wireless access based on cable modem standard 5A

F 1518 0 Spectrum requirement methodology for fixed wireless access and mobile wireless access networks using the 5A
same type of equipment, when coexisting in the same frequency band

F 1568 1 Radit q) y block arr for fixed wireless access systems in the range 10.15-10.3/10.5-10.65 GHz 5A, 5C
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Some recent studies on terrestrial BWA

Rec. ITU-R M.1652 - Dynamic frequency selection
(DFS) in wireless access systems including radio
local area networks to protect the
radiodetermination service in the 5 GHz band
(May 2011)

Rec. ITU-R F.757-4 - Basic system requirements
and performance objectives for FWA using
mobile-derived technologies offering telephony
and data communication services (April 2011)

Rep. ITU-R M.2116-1 - Characteristics of BWA
systems operating in the land mobile service for
use in sharing studies (November 2010)
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Some recent studies on terrestrial BWA

= Draft Revision Rec. ITU-R M.1580 - Generic unwanted
emission characteristics of base stations using the terrestrial
radio interfaces of IMT- 2000 (To be reviewed at next SG5
meeting)

= Draft Revision Rec. ITU-R M.1581 - Generic unwanted
emission characteristics of mobile stations using the
terrestrial radio interfaces of IMT 2000 (To be reviewed at
next SG5 meeting)
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Protocol stack Specified items
Higher Application
Layer TCP
Network layer *Network routing
(IP) +Mobility management
3GPP’s
ETSI
IEEE
ARIB
Etc.
ITU-R
Recommendation

TCP : Transmission Control Protocol IP : Internet Protocol
MAC : Media Access Control DLC : Data Link Control
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IMT

» ITU Coordinated development of a global broadband multimedia
international mobile telecommunication (IMT) system - 25 years.

» IMT-2000 (3G)- implementation of first family of standards derived
from IMT.

» Today 3G is widely deployed and being rapidly enhanced.

» “IMT-Advanced” - a global platform to build next generations of
mobile services :-

= fast data access, unified messaging and broadband multimedia
- exciting new interactive services and applications.
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Satellite BWA

ITU-R Study Group 4 carries out studies on satellite
BWA :

Working Party 4A — Efficient orbit/spectrum utilisation
for FSS and BSS

= Working Party 4B — Systems, air interfaces,
performance and availability objectives for FSS, BSS and
MSS, including IP-based applications and satellite news
gathering

= Working Party 4C — Efficient orbit/spectrum utilisation
for MSS and RDSS
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Some key publications on satellite BWA

= Draft revision Rec. ITU-R S.1782 - Possibilities for
global broadband Internet access by FSS systems (WP
4A);

= Rec. ITU-R S.1709-1 - Technical characteristics of air
interfaces for global broadband satellite systems;

®= Rec.ITU-R S.1711-1 - Performance enhancements of
transmission control protocol over satellite networks;

= Rec. ITU-R S.1783 - Technical and operational features
characterizing high-density applications in the FSS.
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Some key publications on satellite BWA

= Rep. ITU-R S.2148 - Transmission control protocol
(TCP) over satellite networks;

= Rep. ITU-R M.2176 - Vision and requirements for the
satellite radio interface(s) of IMT-Advanced;

= Rep. ITU-R S.2199 - Studies on compatibility of BWA
ts)ystdems and FSS networks in the 3 400-4 200 MHz
and;

= Other texts on satellite BWA addressing system
characteristics, maximum emission requirements and
off-axis e.i.r.p. densities.
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REC. ITU-R S.1782

Global broadband Internet access possibilities by
FSS systems

> Satellite telecommunication technology has the
potential to accelerate the availability of high-sp eed
Internet services in developing countries, includin g
LDC'’s, land-locked and island countries, and
economies in transition;

» Short, medium and long term use of FSS frequency
allocations to provide global high-speed Internet
services;

» ITU-R standards on studies on possibilities to
provide global Internet access at high data-ratesv  ia
satellite.
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Examples of network topologies

» First example : suitable FSS bands are identified and
up and downlink characteristics are developed for
direct satellite links from user terminals with 30 ¢ m
antennas;

» Second example : up and downlink characteristics are
developed for a system that would provide direct
satellite links for user terminals with 1.2 m antenn as;

» Third example : the characteristics are developed of an
example system based on user access via terrestrial
radio links to “community” earth stations and thence
via a satellite to a single central earth station.
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Possibilities for global broadband
Internet access by FSS systems
designed for ultra small earth station

antennas
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Frequency band considerations

» 4/6 GHz: not suitable for low cost, very small
antennas and already heavily used;

» 11/14 GHz: already heavily used;

» 20/30 GHz: most suitable in the near term,
technology reasonably well developed;

» 40/50 GHz: technology still not well developed.
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Examples of beam arrangements for FSS satellites that
could provide high-speed Internet access

Footprints of 12 beams Footprints of 64 beams
in 11/14 GHz bands in

Footprints of 32 beams nts of 64 b
in 20/30 GHz bands 40/50 GHz bands
1782:02
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Possibilities for global broadband
Internet access by FSS systems
designed for larger earth station

antennas

i i ] s
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Link arrangement for broadband Internet
access via satellite using VSATs

N\

Uplink
carrier/’
Downlink

carrier

Ei Internet
One of few large

I3 dish base stations

Numerous 1.2m
antenna user terminals 1782-08
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Example architecture for broadband Internet access
via local terrestrial radio networks and “community”

satellite earth station
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REC. ITU-R S.1709-1

Technical characteristics of air interfaces for
global broadband satellite systems

» Satellite telecommunications technology has the
potential to accelerate the availability of broadba  nd
communications on a global and regional basis;

» Several different types of broadband satellite syst  em
architectures;

» This led to the development of various air interfac e
standards allowing seamless transportation of
broadband signals over different networks.

10/12/2011
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REC. ITU-R S.1709-1

» This Rec. proposes air interface characteristics wh ich can
be used as guidance by designers of broadband satel lite
networks.

» Annex 1 - a generic description of the network
architecture of broadband satellite networks.

» The remaining Annexes each contain a summary of
existing air interface standards:

» Annex 2 - TIA-1008-A dealing with Internet protocol ( IP)
over satellite (IPoS);

» Annex 3 - DVB-RCS standard as described in ETSI EN
301 790;

» Annex 4 - air interface specification for global broa dband
communications between earth stations and regenerat ive
satellites based on ETSI BSM/RSM-A.
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Broadband applications

» Entertainment
» Video-on-demand;
» TV distribution;
» Interactive games;
» Music applications;
» Streaming.

10/12/2011
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Broadband applications

» Internet access
» High-speed Internet access;
» Electronic messaging;
» Multimedia applications;
» Distance learning;
» Telemedicine.
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Broadband applications

» Business
» Videoconferencing;
» Business-to-business;
» Home security.

> Voice and data trunking
» |P-transport;
» Voice-over-IP;
> File transfers.
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REC. ITU-R S.1711-1

Performance enhancements of
transmission control protocol over
satellite networks
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REC. ITU-R S.1711-1

» satellite systems are being used increasingly for | nternet
Protocol (IP) packet transmissions, in particular p roviding
broadband applications directly to users in additio nto
their role as backbone links;

» Most of the current IP transmissions use transmissi on
control protocol (TCP) as transport protocol. Howev er, the
performance of TCP may suffer from degradation due to
long satellite transmission delay, which affects th e quality
of service of end-users’ applications;

» The enhancement of TCP performance is therefore cri tical
in designing satellite links to carry IP packets. V  arious
techniques, collectively referred to as “TCP perform ance
enhancements” were developed to overcome satellite | ink
limitations due to propagation delay and link error S.
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Topologies

> A star network topology is defined by the star
arrangement of links between the hub station (or
Internet access point) and multiple remote stations
A remote station can only establish a direct link w ith
the hub station and cannot establish a direct link to
another remote station;

» A mesh network is defined by the mesh arrangement
of links between the stations, where any stationca n
link directly to any other station. The star topolo ay
can be considered as one special case of the mesh
topology.

Gateway

1711-02
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Mesh topology

Community 1 Community N

v

1711-03
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REC. ITU-R S.1783

Technical and operational features characterising h igh-

density applications in the FSS

Features relating to HDFSS:

YVV VY VYV

flexible, rapid and ubiquitous deployment of earth
stations;

large numbers of earth stations deployed with high-
geographical density;

urban, suburban and rural earth station sites;

wide range of telecommunications applications;
different systems may employ GSO or non-GSO
satellites.

includes an annex providing technical characteristi cs of
existing and planned GSO HDFSS networks.

administrations planning future GSO HDFSS networks

are encouraged to submit their technical characteri  stics
to ITU-R to update this data source.
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REP. ITU-R S.2199 &
Studies on compatibility of BWA systems and FSS
networks in the 3 400-4 200 MHz band

» Proves that FSS can use 3 400 - 4 200 MHz or parts of
the band for space-to-Earth transmissions.

» In some regions, many administrations introduce BWA
systems in all or portions of this frequency band;

» Examines the compatibility between BWA and FSS
networks in the range 3 400 - 4 200 MHz for co-
channel and adjacent channel operations.
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