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DESCRIPTION

BACKGROUND

[0001] While it is ideal for a broadband wireless communication device to be able to roam from
one part of the world to another, wireless communication spectra are heavily regulated and
controlled by individual countries or regional authorities. It also seems inevitable that each
country or region wil have its own different spectral band for broadband wireless
communications. Furthermore, even within a country or region, a wireless operator may own
and operate on a broadband spectrum that is different in frequency and bandwidth from other
operators. The existing and future bandwidth variety presents a unique challenge in designing
a broadband wireless communication system and demands flexibility and adaptability.

[0002] Multi-carrier communication systems are designed with a certain degree of flexibility. In
a multi-carrier communication system such as multi-carrier code division multiple access (MC-
CDMA) and orthogonal frequency division multiple access (OFDMA), information is multiplexed
on subcarriers that are mutually orthogonal in the frequency domain. Design flexibility is a
result of the ability to manipulate parameters such as the number of subcarriers and the
sampling frequency. For example, by using a different sampling frequency, a DVB-T (Digital
Video Broadcasting-Terrestrial) device is capable of receiving signals broadcasted from a DVB-
T station that is operating on a 6-, 7-, or 8-MHz bandwidth.

[0003] However, the change in the time-domain structure brings about a series of system
problems. A varying sampling rate alters the symbol length, frame structure, guard time, prefix,
and other time-domain properties, which adversely affects the system behavior and
performance. For example, the MAC layer and even the layers above have to keep track of all
the time-domain parameters in order to perform other network functions such as handoff, and
thereby the complexity of the system will exponentially increase. In addition, the change in
symbol length causes control and signaling problems and the change in the frame structure
may cause unacceptable jitters in some applications such as voice over IP. A practical and
feasible solution for multi-carrier communication with variable channel bandwidth is desirable.
EP1267513 discloses a transmitter and corresponding method for transmitting an OF DM signal
in a communications channel. Therein is disclosed a communications system that includes a
plurality of wireless OFDM transmitters, and at least one OFDM receiver. The OFDM
transmitters may be part of two-way (i.e. transmit and receive enabled) subscriber units, and
the OFDM receiver part of a two-way base station. In such a configuration, the OFDM
transmitters transmit upstream communications signals to the OFDM receiver through a
communications channel that is available for use by the communications system. In the
communications system, the communications channel available for use by the system is
broken up into a number of sub-channels, with each transmitter being configured such that the
number of sub-channels and the bandwidth of the sub-channels can be dynamically varied
from one time slot to the next.
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BRIEF DESCRIPTION OF THE DRAWINGS

[0004]

Figure 1 is a schematic presentation of a radio resource divided into small units in both the
frequency and time domains: subchannels and time slots.

Figure 2 illustrates a relationship between sampling frequency, channel bandwidth, and usable
subcarriers.

Figure 3 shows a basic structure of a multi-carrier signal in the frequency domain, made up of
subcarriers.

Figure 4 shows a basic structure of a multi-carrier signal in the time domain, generally made
up of time frames, time slots, and OFDM symbols.

Figure 5 shows a cellular wireless network comprised of a plurality of cells, wherein in each of
the cells coverage is provided by a base station (BS).

Figure 6 illustrates a variable channel bandwidth being realized by adjusting a number of
usable subcarriers, whose spacing is set constant.

Figure 7 depicts a time-domain windowing function applied to OFDM symbols to shape the
OFDM spectrum to conform to a given spectral mask.

Figure 8 depicts a preamble designed to occupy either an entire operating bandwidth or a
core-band.

Figure 9 shows an entire range (e.g., from 5 Mhz to 40 MHz) of bandwidth variation being
divided into smaller groups or trunks (e.g., 5-10 MHz, 10-20 MHz, 20-40 MHz, in sizes),
wherein each trunk is handled in one particular range.

Figure 10 illustrates a multi-cell, multi-user cellular system comprising multiple base stations
and mobile stations.

DETAILED DESCRIPTION

[0005] The multi-carrier system mentioned here can be of any format such as OFDM, or Multi-
Carrier Code Division Multiple Access (MC-CDMA). The presented methods can also be
applied to downlink, uplink, or both, where the duplexing technique is either Time Division
Duplexing (TDD) or Frequency Division Duplexing (FDD).

[0006] The following description provides specific details for a thorough understanding of the



DK/EP 3193469 T3

various embodiments and for the enablement of one skilled in the art. However, one skilled in
the art will understand that the invention may be practiced without such details. In some
instances, well-known structures and functions have not been shown or described in detail to
avoid unnecessarily obscuring the description of the embodiments.

[0007] The terminology used in the description presented below is intended to be interpreted
in its broadest reasonable manner, even though it is being used in conjunction with a detailed
description of certain specific embodiments of the invention. Certain terms may even be
emphasized below; however, any terminology intended to be interpreted in any restricted
manner will be overtly and specifically defined as such in this Detailed Description section.

[0008] Unless the context clearly requires otherwise, throughout the description and the
claims, the words "comprise," "comprising,"” and the like are to be construed in an inclusive
sense as opposed to an exclusive or exhaustive sense; that is to say, in the sense of
“including, but not limited to." Words using the singular or plural number in this Detailed
Description section also include the plural or singular number respectively. Additionally, the
words "herein," "above," "below" and words of similar import, when used in this application,
shall refer to this application as a whole and not to any particular portions of this application.
When the claims use the word "or" in reference to a list of two or more items, that word covers
all of the following interpretations of the word: any of the items in the list, all of the items in the
list and any combination of the items in the list.

MULTI-CARRIER COMMUNICATION SYSTEM

[0009] The physical media resource (e.g., radio or cable) in a multi-carrier communication
system can be divided in both the frequency and time domains. This canonical division
provides a high flexibility and fine granularity for resource sharing.

[0010] Figure 1 presents a radio resource divided into small units in both the frequency and
time domains - subchannels and time slots. The subchannels are formed by subcarriers.

[0011] The basic structure of a multi-carrier signal in the frequency domain is made up of
subcarriers. For a given bandwidth of a spectral band or channel (Bg,) the number of usable
subcarriers is finite and limited, whose value depends on a size of an FFT (Fast Fourier
Transform) employed, a sampling frequency (fs), and an effective bandwidth (Bgg). Figure 2

illustrates a schematic relationship between the sampling frequency, the channel bandwidth,
and the usable subcarriers. As shown, the Bggis a percentage of By,

[0012] A basic structure of a multi-carrier signal in the frequency domain is made up of
subcarriers and, illustrated in Figure 3, which shows three types of subcarriers as follow:

1. 1. Data subcarriers, which carry information data;
2. 2. Pilot subcarriers, whose phases and amplitudes are predetermined and made known



DK/EP 3193469 T3

to all receivers, and which are used for assisting system functions such as estimation of
system parameters; and

3. 3. Silent subcarriers, which have no energy and are used as guard bands and DC
carriers.

[0013] The data subcarriers can be arranged into groups called subchannels to support
scalability and multiple-access. Each subchannel may be set at a different power level. The
subcarriers forming one subchannel may or may not be adjacent to each other. Each user may
use some or all of the subchannels. A subchannel formed by the contiguous subcarriers is
called a congregated or clustered subchannel. A congregated subchannel may have a different
power level from others.

[0014] Figure 4 illustrates the basic structure of a multi-carrier signal in the time domain which
is generally made up of time frames, time slots, and OFDM symbols. A frame consists of a
number of time slots, whereas each time slot is comprised of one or more OFDM symbols. The
OFDM time domain waveform is generated by applying the inverse-fast-Fourier-transform
(IFFT) to the OFDM signals in the frequency domain. A copy of the last portion of the time
waveform, known as the cyclic prefix (CP), is inserted at the beginning of the waveform itself to
form an OFDM symbol.

[0015] The downlink transmission in each frame begins with a downlink preamble, which can
be the first or more of the OFDM symbols in the first downlink (DL) slot. The DL preamble is
used at a base station to broadcast radio network information such as synchronization and cell
identification.

[0016] Similarly, uplink transmission can begin with an uplink preamble, which can be the first
or more of the OFDM symbols in the first uplink (UL) slot. The UL preamble is used by mobile
stations to carry out the functions such as initial ranging during power up and handoff, periodic
ranging and bandwidth request, channel sounding to assist downlink scheduling or advanced
antenna technologies, and other radio functions.

CELLULAR WIRELESS NETWORKS

[0017] In a cellular wireless network, the geographical region to be serviced by the network is
normally divided into smaller areas called cells. In each cell the coverage is provided by a base
station. This type of structure is normally referred to as the cellular structure. Figure 5 depicts a
cellular wireless network comprised of a plurality of cells. In each of these cells the coverage is
provided by a base station (BS).

[0018] A base station is connected to the backbone of the network via a dedicated link and
also provides radio links to the mobile stations within its coverage. Within each coverage area,
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there are located mobile stations to be used as an interface between the users and the
network. A base station also serves as a focal point to distribute information to and collect
information from its mobile stations by radio signals. If a cell is divided into sectors, from
system engineering point of view each sector can be considered as a cell. In this context, the
terms "cell" and "sector" are interchangeable.

VARIABLE BANDWIDTH OFDMA

[0019] In accordance with aspects of certain embodiments of the invention, a variable
bandwidth system is provided, while the time-domain signal structure (such as the OFDM
symbol length and frame duration) is fixed regardless of the bandwidths. This is achieved by
keeping the ratio constant between the sampling frequency and the length of FFT/IFFT.
Equivalently, the spacing between adjacent subcarriers is fixed.

[0020] In some embodiments, the variable channel bandwidth is realized by adjusting the
number of usable subcarriers. In the frequency domain, the entire channel is aggregated by
subchannels. (The structure of a subchannel is designed in a certain way to meet the
requirements of FEC (Forward Error Correction) coding and, therefore, should be maintained
unchanged.) However, the number of subchannels can be adjusted to scale the channel in
accordance with the given bandwidth. In such realization, a specific number of subchannels,
and hence the number of usable subcarriers, constitute a channel of certain bandwidth.

[0021] For example, Figure 6 illustrates the signal structure in the frequency domain for a
communication system with parameters specified in Table 1 below. The numbers of usable
subcarriers are determined based on the assumption that the effective bandwidth Bggis 90% of

the channel bandwidth B, The variable channel bandwidth is realized by adjusting the

number of usable subcarriers, whose spacing is set constant. The width of a core-band is less
than the smallest channel bandwidth in which the system is to operate.
Table 1: Sample System Parameters

Sampling freq. 11.52 MHz

FFT size 1024 points

Subcarrier spacing 11.25 kHz

Channel bandwidth 10 MHz 8 MHz 6 MHz 5 MHz
# of usable subcarriers 800 640 480 400

[0022] In this realization, using the invariant OFDM symbol structure allows the use of same
design parameters for signal manipulation in the time-domain for a variable bandwidth. For
example, in an embodiment depicted in Figure 7, a particular windowing design shapes the
spectrum to conform to a given spectral mask and is independent of the operating bandwidth.
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RADIO OPERATION VIA CORE-BAND

[0023] To facilitate the user terminals to operate in a variable bandwidth (VB) environment,
specific signaling and control methods are required. Radio control and operation signaling is
realized through the use of a core-band (CB). A core-band, substantially centered at the
operating center frequency, is defined as a frequency segment that is not greater than the
smallest operating channel bandwidth among all the possible spectral bands that the receiver
is designed to operate with. For example, for a system that is intended to work at 5-, 6-, 8-,
and 10-Mhz, the width of the CB can be 4 MHz, as shown in Figure 6. The rest of the
bandwidth is called sideband (SB).

[0024] In one embodiment relevant or essential radio control signals such as preambles,
ranging signals, bandwidth request, and/or bandwidth allocation are transmitted within the CB.
In addition to the essential control channels, a set of data channels and their related dedicated
control channels are placed within the CB to maintain basic radio operation. Such a basic
operation, for example, constitutes the primary state of operation. \WWhen entering into the
network, a mobile station starts with the primary state and transits to the normal full-bandwidth
operation to include the sidebands for additional data and radio control channels.

[0025] In another embodiment, a preamble, called an essential, or primary preamble (EP), is
designed to only occupy the CB, as depicted in Figure 8. The EP alone is sufficient for the
basic radio operation. The EP can be either a direct sequence in the time domain with its
frequency response confined within the CB, or an OFDM symbol corresponding to a particular
pattern in the frequency domain within the CB. In either case, an EP sequence may possess
some or all of the following properties:

1. 1. Its autocorrelation exhibits a relatively large ratio between the correlation peak and
sidelobe levels.

2. 2. lts cross-correlation coefficient with another EP sequence is significantly small with
respect to the power of the EP sequences.

3. 3. Its peak-to-average ratio is relatively small.

4. 4. The number of EP sequences that exhibit the above three properties is relatively
large.

[0026] In yet another embodiment, a preamble, called an auxiliary preamble (AP), which
occupies the SB, is combined with the EP to form a full-bandwidth preamble (FP) (e.g.,
appended in the frequency domain or superimposed in the time domain). An FP sequence
may possess some or all of the following properties:

1. 1. Its autocorrelation exhibits a relatively large ratio between the correlation peak and
sidelobe levels.
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2. 2. Its cross-correlation coefficient with another FP sequences is significantly small with
respect to the power of the FP sequences.

3. 3. Its peak-to-average ratio is relatively small.

4. 4. The number of FP sequences that exhibits the above three properties is relatively
large.

[0027] In still another embodiment, the formation of an FP by adding an AP allows a base
station to broadcast the FP, and a mobile station to use its corresponding EP, to access this
base station. An FP sequence may also possess some or all of the following properties:

1. 1. Its correlation with its own EP exhibits a relatively large ratio between the correlation
peak and sidelobe levels.

2. 2. lts cross-correlation coefficient with any EP sequence other than its own is significantly
small with respect to its power.

3. 3. The number of FP sequences that exhibit the above two properties is relatively large.

AUTOMATIC BANDWIDTH RECOGNITION

[0028] The VB-OFDMA receiver is capable of automatically recognizing the operating
bandwidth when it enters in an operating environment or service area of a particular frequency
and channel bandwidth. The bandwidth information can be disseminated in a variety of forms
to enable Automatic Bandwidth Recognition (ABR).

[0029] In one embodiment, a mobile station, when entering in an environment or an area that
supports the VB operation or services, will scan the spectral bands of different center
frequencies. If it detects the presence of a signal in a spectral band of a particular center
frequency by using envelope detection, received signal strength indicator (RSSI), or by other
detection methods, it can determine the operating channel bandwidth by bandwidth-center
frequency association such as table lookup. For example, a table such as Table 2 is stored in
the receiver. Based on the center frequency that it has detected, the mobile station looks up
the value of the channel bandwidth from the table.

Table 2: Sample Center Frequency and Corresponding Bandwidth

Center frequency Channel Bandwidth
2.31 GHz 10 MHz

2.56 GHz 6 MHz

29G 8 MHz

[0030] In another embodiment, the system provides the bandwidth information via downlink
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signaling, such as using a broadcasting channel or a preamble. \When entering into a VB
network, the mobile stations will scan the spectral bands of different center frequencies in
which the receiver is designed to operate and decode the bandwidth information contained in
the broadcasting channel or preamble.

MULTI-MODE (MULTI-RANGE) VB-OFDMA

[0031] In accordance with the principles of this invention, multi-modes are devised for a VB-
OFDMA system to handle an exceptionally wide range of variation in channel bandwidth. The
entire range of bandwidth variation is divided into smaller parts - not necessarily in equal size -
each of which will be dealt with as a separate mode or range.

[0032] Figure 9 illustrates the entire range (e.g., from 5 MHz to 40 MHz) of bandwidth variation
being divided into smaller parts (e.g., 5-10 MHz, 10-20 MHz, 20-40 MHz, in sizes). Each part is
handled in one particular mode. The mode for the lowest range of bandwidth is labeled as
"fundamental mode" and other modes are called "higher modes" (Mode 1, Mode 2, etc.).

[0033] The sampling frequency of a higher mode is higher than the sampling frequency of the
fundamental mode. In one embodiment the sampling frequency of a higher mode is a multiple
of the sampling frequency of the fundamental mode. In this embodiment, in the higher modes,
the FFT size can be multiplied in accordance with the sampling frequency, thereby maintaining
the time duration of the OFDM symbol structure. For example, the parameters for the case of
a multi-mode design are given in Table 3. Alternatively, a higher mode can be realized by
maintaining the FFT size and shortening the OF DM symbol duration accordingly. For example,
for Mode 1 in Table 3, the FFT size can be maintained at 1024, whereas the sampling
frequency is doubled and the symbol length is a half of that for the fundamental range. Yet
another higher-mode realization is to both increase the FFT size and shorten the symbol
duration accordingly. For example, for Mode 2 (20 MHz to 40 MHz in bandwidth), both the FFT
size and the sampling frequency can be doubled as those of the fundamental range, whereas
the symbol length is halved as that of the fundamental range. The width of the CB in a multi-
mode VB-OFDMA system may not be greater than the smallest bandwidth in the fundamental
mode.

Table 3: Sample System Parameters

Mode 1 Fundamental-Mode
Sampling freq. 23.04 MHz 11.52 MHz
FFT size 2048 points 1024 points
Subcarrier spacing 11.25 kHz
Channel bandwidth 20 18 15 12 10 8 6 5
(MHz)
# of usable subcarriers { 1600 { 1440 § 1200 § 960 { 800 §{ 680 § 480 § 400
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[0034] Figure 10 illustrates a multi-cell, multi-user cellular system comprising multiple base
stations and mobile stations. The system of Figure 10 is an example of an environment in
which the attributes of the invention can be utilized.

[0035] While specific circuitry may be employed to implement the above embodiments,
aspects of the invention can be implemented in a suitable computing environment. Although
not required, aspects of the invention may be implemented as computer-executable
instructions, such as routines executed by a general-purpose computer, e.g., a server
computer, wireless device or personal computer. Those skilled in the relevant art will
appreciate that aspects of the invention can be practiced with other communications, data
processing, or computer system configurations, including: Internet appliances, hand-held
devices (including personal digital assistants (PDAs)), wearable computers, all manner of
cellular or mobile phones, multi-processor systems, microprocessor-based or programmable
consumer electronics, set-top boxes, network PCs, mini-computers, mainframe computers,
and the like. Indeed, the term "computer” refers to any of the above devices and systems, as
well as any data processor.

[0036] Aspects of the invention can be embodied in a special purpose computer or data
processor that is specifically programmed, configured, or constructed to perform one or more
of the processes explained in detail herein. Aspects of the invention can also be practiced in
distributed computing environments where tasks or modules are performed by remote
processing devices, which are linked through a communications network, such as a Local Area
Network (LAN), Wide Area Network (WAN), or the Internet. In a distributed computing
environment, program modules may be located in both local and remote memory storage
devices.

[0037] Aspects of the invention may be stored or distributed on computer-readable media,
including magnetically or optically readable computer discs, hardwired or preprogrammed
chips (e.g., EEPROM semiconductor chips), nanotechnology memory, biological memory, or
other data storage media. Indeed, computer implemented instructions, data structures, screen
displays, and other data under aspects of the invention may be distributed over the Internet or
over other networks (including wireless networks), on a propagated signal on a propagation
medium (e.g., an electromagnetic wave(s), a sound wave, etc.) over a period of time, or they
may be provided on any analog or digital network (packet switched, circuit switched, or other
scheme). Those skilled in the relevant art will recognize that portions of the invention reside on
a server computer, while corresponding portions reside on a client computer such as a mobile
or portable device, and thus, while certain hardware platforms are described herein, aspects of
the invention are equally applicable to nodes on a network.

[0038] The above detailed description of the embodiments of the invention is not intended to
be exhaustive or to limit the invention to the precise form disclosed above. While specific
embodiments of, and examples for, the invention are described above for illustrative purposes,
various equivalent modifications are possible within the scope of the invention, as those skilled
in the relevant art will recognize. For example, while processes are presented in a given order,
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alternative embodiments may perform routines having steps in a different order, and some
processes may be deleted, moved, added, subdivided, combined, and/or modified. Each of
these processes may be implemented in a variety of different ways.

[0039] The teachings provided herein can be applied to other systems, not necessarily the
system described herein.

[0040] Particular terminology used when describing certain features or aspects of the invention
should not be taken to imply that the terminology is being redefined herein to be restricted to
any specific characteristics, features, or aspects of the invention with which that terminology is
associated. In general, the terms used in the following claims should not be construed to limit
the invention to the specific embodiments disclosed in the specification, unless the above
Detailed Description section explicitly defines such terms. Accordingly, the actual scope of the
invention encompasses not only the disclosed embodiments, but also all equivalent ways of
practicing or implementing the invention.

[0041] The above detailed description of the embodiments of the invention is not intended to
be exhaustive or to limit the invention to the precise form disclosed above or to the particular
field of usage mentioned in this disclosure. While specific embodiments of, and examples for,
the invention are described above for illustrative purposes, various equivalent modifications are
possible within the scope of the invention, as those skilled in the relevant art will recognize.
Also, the teachings of the invention provided herein can be applied to other systems, not
necessarily the system described above. The elements and acts of the various embodiments
described above can be combined to provide further embodiments.

REFERENCES CITED IN THE DESCRIPTION

This list of references cited by the applicant is for the reader's convenience only. It does not
form part of the European patent document. Even though great care has been taken in
compiling the references, errors or omissions cannot be excluded and the EPO disclaims all
liability in this regard.

Patent documents cited in the description

o EP1267513A[0883]




10

15

20

25

DK/EP 3193469 T3

Patentkrav

1. Fremgangsmade til at generere et informations-baerende signal til tradlgs
transmission i en basisstation af et variabelt bandbredde tradlgst
kommunikationssystem der er i stand til at operere under multipelt forskellige
kommunikationsordninger der hver har en forskellig bandbredde, det tradlgse
kommunikationssystem omfatter en flerhed af celler, hvor i hver celle daekning er
tilvejebragt af en basisstation til fordeling og til opsamling af information fra
mobilstationer, idet fremgangsmaden udfgrer trinnene at:

benytte et specificeret antal af underbaerere til at konstruere en kanal med

en bestemt bandbredde;
bestemme underkanaler der omfatter grupper af underbzerere;
tilvejebringe en fast-tids-domane-signalstruktur, herunder symbollaengde;

opretholde et i det vaesentlige konstant forhold mellem en sampling-
frekvens (fs) og en stgrrelse af Fast Fourier Transform, FFT, og Inverse Fast
Fourier Transform, IFFT, af signalet, eller en fast afstand mellem

tilgreensende underbazerere;

tilfgre eller fratraekke nogle af underbaererne eller underkanalerne for at
skalere kanalen og opna en kravet bandbredde for det tilsvarende

kommunikationsordning; og

hvor et kerne-band, i det vaesentlige centreret ved en driftmidtersekvens af
kommunikationsordningen, benyttes til radiostyring og driftssignalering,
hvor kerne-bandet ikke er bredere end en mindst mulig driftskanal-
bandbredde af systemet, hvor generering af det informationsbaerende
signal omfatter generering af det informationsbaerende signal med en
primaer praeeambel der er tilstraekkelig til grundleeggende radiodrift, og hvor
den primaere praeambel er en direkte sekvens i tidsdomanet med et
frekvensindhold indelukket i kernebandet eller en OFDM symbol svarende
til et saerligt frekvensmgnster indenfor kerne-bandet.
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2. Fremgangsmaden ifglge krav 1, hvor fremgangsmaden yderligere omfatter at:

transmittere det informations-baerende signal i en multi-celle, multi-basis-
stationsomgivelse; en multi-baerer kodedivisions-multipel tilgang, MC-
CDMA, eller en orthogonal frekvens division multiple tilgang, OFDMA; og

benytte det informations-baerende signal med downlink, uplink, eller
begge, hvor en duplexing-teknik er enten Time Division Duplexing, TDD
eller Frequency Division Duplexing, FDD.

3. Fremgangsmaden ifglge krav 1, hvor egenskaberne af den primaere praesambel

10 omfatter:

15

et stort korrelationstop i forhold til side-lobber, i tilfaelde af en
autokorrelation;

en lille kryds-korrelationskoefficient i forhold til styrke af andre primaere
praeambler, i tilfeelde af en kryds-korrelation med andre primaere

praeambler; og et lille top-til-gennemsnitsforhold; og

hvor et stort antal af primaere praesambel-sekvenser udviser sadanne
egenskaber.

4. Fremgangsmaden ifglge krav 3, hvor generering af det informationsbaerende
signal omfatter kombinering af en hjaelpe-prasambel, optage sidebdndet med den

20 primaere praeambel for at danne en fuld-bandbredde praeambel i enten

25

tidsdomaenet eller frekvensdomaenet, hvor side-bandet er forskellen mellem

kerne-bandet og en drift-bandbredde, og hvor:

hjaelpe-praeamblen er enten en direkte sekvens i tidsdomaenet med et
frekvens-respons indelukket i side-bandet, eller er et OFDM-symbol

svarende til et saerligt frekvensmgnster inde i side-bandet;

fuld-bandbredde-praesamblen tillader en basisstation at udsende fuld-
bandbredde-praamblen og en mobilstation til at anvende den primaere

praeambel af fuld-bandbredde-praeamblen for at tilga basis-stationen; og
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egenskaber af fuld-bandbredde-praeambel sekvensen omfatter: et stort

korrelationstop i forhold til side-lobber, i tilfaelde af en autokorrelation;

et stort forhold mellem korrelationsstoppet og side-lobber, i tilfaelde af en

korrelation med den primaere praeambel af fuld-bandbredde-praeamblen,

en lille kryds-korrelationskoefficient i forhold til styrke af andre fuld-
bandbredde prasambel-sekvenser, i tilfselde af kryds-korrelation med andre
fuld-bandbredde praeambler en lille kryds-korrelationskoefficient i forhold til
effekten af fuld-bandbredde preeamblen, i tilfaelde af kryds-korrelation med
en primaer praeambel forskellig fra den primaere praeambel af fuld-

bandbredde prasamblen; et lille top-til-gennemsnitsforhold; og

hvor et stort antal af fuld-bandbredde prasambel-sekvenser udviser
sadanne egenskaber.

5. Fremgangsmaden ifglge krav 1, hvor for et bredt omrade af

15 systembandbredderne af bandbreddeomradet er delt i mindre omrader, hvor det

20

mindre omrade af bandbredden er et fundamentalt omrade og andre omrader er

hgjere omrader, og hvor i et hgjere omrade:

sampling-frekvensen er en flerhed af sampling-sekvenser af det
fundamentale omrade og svarende FFT-laangde er ganget med en i det
vaesentlige samme faktor som sampling-frekvensen er ganget med, for at

opretholde symbolleengden;

og

hvor bredden af kerne-bandet er mindre end eller lig med en mindste
bandbredde i det fundamentale omrade.

25 6. Fremgangsmaden ifglge krav 1, hvor en mobilstation, under indgang i et areal,

scanner spektrale band af forskellige midter-frekvenser og ved detektering af et
signal i et spektralt band af en midter-frekvens:
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bestemme driftskanalbandbredden af en midter-frekvens-til-bandbredde-

afbildning; eller

afkoder bandbreddeinformationen tilvejebragt til mobilstationen via

downlink-signalering.

7. Fremgangsmaden ifglge krav 6, hvor midter-frekvens-til-bandbredde-
afbildningen udgver en tabelopslag og informationen tilvejebragt til mobilstationen
via downlink-signalering er i en broadcastingkanal eller praeambel og er
transmitteret inde i kerne-bandet.

8. Basisstation af et variabelt bandbredde tradlgst kommunikationssystem der er i
stand til at operere under multipelt forskellige kommunikationsordninger der hver
har en forskellig bandbredde, det tradlgse kommunikationssystem omfatter en
flerhed af celler, hvor i hver celle daekning er tilvejebragt af en basisstation til
fordeling og til opsamling af information fra mobilstationer, udfgrer basisstationen

trinnene at:

benytte et specificeret antal af underbaerere til at konstruere en kanal med

en bestemt bandbredde;
bestemme underkanaler der omfatter grupper af underbaerere;
tilvejebringe en fast tids-domane-signalstruktur, herunder symbollaengde;

opretholde et i det vaesentlige konstant forhold mellem en sampling-
frekvens (fs) og en stgrrelse af Fast Fourier Transform, FFT, and Inverse
Fast Fourier Transform, IFFT, af signalet, eller en fast afstand mellem

tilgreensende underbeerere;

tilfgre eller fratraekke nogle af of underbaerere eller underkanalerne for at
skalere kanalen og opna en kraevet bandbredde for det tilsvarende

kommunikationsordning; og

hvor et kerne-band, i det vaesentlige centreret ved en drifts-midtersekvens
af kommunikationsordningen, benyttet til radiostyring og driftssignalering,
hvor kerne-bandet ikke er bredere end en mindst mulig driftskanalband-
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bredde af systemet, hvor generering af det informationsbaerende signal
omfatter generering af det informationsbaerende signal med en primar
praeambel der er tilstraekkelig for grundlaeggende radiodrift, og hvor den
primaere preeambel er en direkte sekvens i tidsdomanet med et
frekvensindhold indelukket i kernebandet eller en OFDM-symbol svarende
til et bestemt frekvensmgnster inde i kerne-bandet.

9. Basisstationen ifglge krav 8, yderligere omfatter:

transmittere det informations-baerende signal i en multi-celle, multi-basis-
station omgivelse; en multi-baerer kodedivisions-multipel tilgang, MC-
CDMA, eller en orthogonal frekvens division multiple tilgang, OFDMA; og

benytte det informations-baerende signal med downlink, uplink, eller
begge, hvor en duplexing-teknik er enten Time Division Duplexing, TDD
eller Frequency Division Duplexing, FDD.

10. Basisstationen ifglge krav 8, hvor egenskaberne af den primaere praeaambel
omfatter:

et stort korrelationstop i forhold til side-lobber, i tilfaelde af en

autokorrelation;

en lille kryds-korrelationskoefficient i forhold til styrke af andre primaere
praeambler, i tilfeelde af en kryds-korrelation med andre primaere
praeambler; og en lille top-til-gennemsnitsforhold; og

hvor et stort antal af primaere praesambel-sekvenser udviser sadanne

egenskaber.

11. Basisstationen ifglge krav 10, hvor generering af det informationsbaerende
signal omfatter kombinering af en hjalpe-prasambel, optage sidebdndet med den
primaere praeambel for at danne en fuld-badndbredde prasambel i enten
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tidsdomaenet eller frekvensdomaenet, hvor side-bandet er forskellen mellem
kerne-bandet og en drift-bandbredde, og hvor:

hjaelpe-praeamblen er enten en direkte sekvens i tidsdomaenet med et
frekvens-respons lukket inde i side-bandet, eller er et OFDM symbol

svarende til et saerligt frekvensmgnster inde i side-bandet;

fuld-bandbredde-praesamblen tillader en basisstation at udsende fuld-
bandbredde-praamblen og en mobilstation til at anvende den primaere
praeambel af fuld-bandbredde-praeamblen for at tilga basis-stationen; og

egenskaber af fuld-bandbredde-praeamblen sekvenser omfatter: et stort

korrelationstop i forhold til side-lobber, i tilfaelde af en autokorrelation;

et stort forhold mellem korrelationsstoppet og side-slgjfeniveau, i tilfaelde
af en korrelation med den primaere praeambel af fuld-bandbredde-

praeamblen.

en lille kryds-korrelationskoefficient i forhold til styrke af andre fuld-
bandbredde prasambel-sekvenser, i tilfselde af kryds-korrelation med andre
fuld-bandbredde praeambler en lille kryds-korrelationskoefficient i forhold til
effekten af fuld-bandbredde praeamblen, i tilfaelde af kryds-korrelation med
en primaer praeambel forskellig fra den primaere praeambel af fuld-

bandbredde-praamblen; et lille top-til-gennemsnitsforhold; og

hvor et stort antal af fuld-bandbredde praambel-sekvenser udviser

sadanne egenskaber.

12. Basisstationen ifglge krav 8, hvor for et bredt omrade af
systembandbredderne er bandbreddeomradet delt i mindre omrader, hvor det
mindste omrade af bandbredden er et fundamentalt omrade og andre omrader er
hgjere omrader, og hvor i et hgjere omrade:

er sampling-frekvensen en flerhed af sampling-sekvenser af det
fundamentale omrade og den svarende FFT-laengde er ganget med en i det
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vaesentlige samme faktor som sampling-sekvensen er forgget med, for at

opretholde symbolleengden;

og

hvor bredden af kerne-bandet er mindre end eller lig med en mindste

bandbredde i det fundamentale omrade.

13. Variabel bandbredde-kommunikationssystem omfattende

basisstationen ifglge et hvilket som helst af kravene 8 til 12; og

en mobilstation, hvor under indgang i et areal, mobilen scanner spektrale band af
forskellige midter-frekvenser og under detektering af et signal i et spektralt band

af en midter-frekvens:

bestemmer driftskanalbandbredden af en midter-frekvens-til-bandbredde-

afbildning; eller

afkoder bandbreddeinformationen tilvejebragt til mobilstationen via

downlink-signalering.

14. Systemet ifglge krav 13, hvor midter-frekvens-til-bandbredde-afbildningen
udgver et tabelopslag og informationen tilvejebragt til mobilstationen via
downlink-signalering er i en broadcastingkanal eller praeambel og er transmitteret

inde i kerne-bandet.

15. Fremgangsmade udfgrt i en basisstation af et variabelt bandbredde-

kommunikationssystem, hvilken fremgangsmade omfatter at:
udfgre fremgangsmaden ifglge et hvilket som helst af kravene 1 til 7; og

tilvejebringe, ved basisstationen, bandbreddeinformation til en mobil

modtager via downlink-signalering.
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