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Introduction

Harri Holma and Antti Toskala

1.1 WCDMA in Third-Generation Systems

Analog cellular systems are commonly referred to as first-generation systems. The digital

systems, such as Global System for Mobile Communications (GSM), PDC, cdmaOne

(IS-95) and US-TDMA (IS-136), are second-generation systems. These systems have

enabled voice communications to go wireless in many of the leading markets, and

customers are also increasingly finding value in other services, such as text messaging

and internet access, which are starting to grow rapidly.

Third-generation systems are designed for multimedia communication: with these,

person-to-person communication can be enhanced with high-quality images and video,

and access to information and services on public and private networks will be enhanced by

the higher data rates and new flexible communication capabilities of third-generation

systems. This, together with the continuing evolution of the second-generation systems,

will create new business opportunities not only for manufacturers and operators, but also for

the providers of content and applications using these networks.

In the standardisation forums, Wideband Code Division Multiple Access (WCDMA)

technology has emerged as the most widely adopted third-generation air interface. Its

specification has been created in the 3rd Generation Partnership Project (3GPP), which is the

joint standardisation project of the standardisation bodies from Europe, Japan, Korea, the

USA and China. Within 3GPP, WCDMA is called Universal Terrestrial Radio Access

(UTRA) Frequency Division Duplex (FDD) and Time Division Duplex (TDD), the term

WCDMA being used to cover both FDD and TDD operations.

Throughout this book, the chapters related to specifications use the 3GPP terms UTRA

FDD and TDD, the others use the term WCDMA. This book focuses on the WCDMA FDD

technology. The WCDMA TDD mode and its differences from the WCDMA FDD mode are

presented in Chapter 17, including a description of TD-SCDMA. UTRA is the radio access

part of the Universal Mobile Telephone System (UMTS) network.
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1.2 Spectrum Allocations for Third-Generation Systems

Work to develop third-generation mobile systems started when the World Administrative

Radio Conference (WARC) of the International Telecommunications Union (ITU), at its

1992 meeting, identified the frequencies around 2 GHz that were available for use by future

International Mobile Telephony 2000 (IMT-2000) mobile systems, both terrestrial and

satellite. Within the IMT-2000 framework, five air interfaces are defined for third-generation

systems, based on either CDMA or TDMA technology, as described in Chapter 3. The

original target of the third-generation process was a single global IMT-2000 air interface. In

practice, the third-generation systems are closer to this target than were second-generation

systems, since WCDMA has clearly turned out to be the most dominant IMT-2000 standard

in commercial deployments. The same WCDMA air interface is deployed in Europe, Asia,

Australia, in North and South America and in Africa.

Most of the WCDMA deployments use the identified IMT-2000 spectrum around 2 GHz:

1920–1980 MHz for uplink and 2110–2170 MHz for downlink. This spectrum is in IMT-

2000 use in Europe, Asia (including Japan and Korea) and in Brazil. The first licences for

that spectrum were granted in Finland in March 1999, followed by Spain in March 2000.

No auction was conducted in Finland or in Spain. Also, Sweden granted the licences without

auction in December 2000. However, in other countries, such as the UK, Germany and Italy,

an auction similar to the US Personal Communication Services (PCS) spectrum auctions was

conducted.

WCDMA will also be deployed in the existing second-generation frequency bands that

were also identified for IMT-2000 in WRC-2000 and are currently used by GSM or cdma.

That approach is called refarming. The WCDMA deployment in the USA started by

refarming WCDMA to the existing cellular bands at 850 MHz and to the PCS band at

1900 MHz, since there were no new frequencies available for WCDMA deployment. A new

frequency band was auctioned in the USA in 2006. This band, the so-called Advanced

Wireless Services (AWS) band, is located at 1700 MHz for uplink and at 2100 MHz for

downlink. WCDMA deployment at that band has already started. The AWS band uplink

happens to be within the GSM1800 uplink band and the downlink is within the UMTS

downlink band.

WCDMA refarming to GSM bands has also started in Europe and in Asia. The GSM900

band is attractive, since a lower frequency can provide better coverage than the IMT-2000

Figure 1.1. Frequency allocation around 2 GHz
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