(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property Organization
International Bureau

(43) International Publication Date
19 April 2007 (19.04.2007)

lﬂ[ﬁ A0 00 0

(10) International Publication Number

WO 2007/042425 Al

(51) International Patent Classification:
HO4L 27/26 (2006.01)

(21) International Application Number:
PCT/EP2006/066979

(22) International Filing Date: 3 October 2006 (03.10.2006)
English
English

(25) Filing Language:
(26) Publication Language:

(30) Priority Data:
60/725,370 11 October 2005 (11.10.2005) US
11/531,219 12 September 2006 (12.09.2006) US

(71) Applicant (for all designated States except US): TELE-
FONAKTIEBOLAGET 1M ERICSSON (publ)
[SE/SE]; S-164 83 Stockholm (SE).

(72) Inventors; and

(75) Inventors/Applicants (for US only): LINDOFF, Bengt
[SE/SE]; Morkullevigen 45, S-237 36 Bjirred (SE).
PARKVALL, Stefan [SE/SE]; Sigtunagatan 18, S-113
22 Stockholm (SE). ZANGI, Kambiz [US/US]; 611
Rock Creek Rd, Chapel Hill, North Carolina 27514 (US).
BALDEMAIR, Robert [AT/SE]; Inteckningsvigen 16,
S-129 31 Higersten (SE).

(74) Agents: ONSHAGE, Anders et al.; Nya Vattentornet,
S-221 83 Lund (SE).

(81) Designated States (unless otherwise indicated, for every
kind of national protection available): AE, AG, AL, AM,
AT, AU, AZ, BA, BB, BG, BR, BW, BY, BZ, CA, CH, CN,
CO, CR, CU, CZ, DE, DK, DM, DZ, EC, EE, EG, ES, FI,
GB, GD, GE, GH, GM, HN, HR, HU, ID, IL,, IN, IS, JP,
KE, KG, KM, KN, KP, KR, KZ, LA, LC, LK, LR, LS, LT,
LU, LV, LY, MA, MD, MG, MK, MN, MW, MX, MY, MZ,
NA, NG, NI, NO, NZ, OM, PG, PH, PL, PT, RO, RS, RU,
SC, SD, SE, SG, SK, SL, SM, SV, SY, TJ, TM, TN, TR,
TT, TZ, UA, UG, US, UZ, VC, VN, ZA, ZM, ZW.

(84) Designated States (unless otherwise indicated, for every
kind of regional protection available): ARIPO (BW, GH,
GM, KE, LS, MW, MZ, NA, SD, SL, SZ, TZ, UG, ZM,
ZW), Eurasian (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM),
European (AT, BE, BG, CH, CY, CZ, DE, DK, EE, ES, FI,
FR, GB, GR, HU, IE, IS, IT, LT, LU, LV, MC, NL, PL, PT,
RO, SE, S, SK, TR), OAPI (BF, BJ, CF, CG, CI, CM, GA,
GN, GQ, GW, ML, MR, NE, SN, TD, TG).

Published:
—  with international search report

[Continued on next page]

(54) Title: SYNCHRONIZATION CHANNEL SCHEME FOR SUPER 3G

_—100A

07/042425 A1 |00 0O OO0

fa SCH BCH SCH BCH

PR % | %
o, < i | %

\1 2 % .t

N e B

(57) Abstract: An apparatus and method operable to enable the use of synchronization (SCH) and broadcast channel (BCH) signals

& with a bandwidth (BW) equal to the minimum possible BW for the system, for example 1.25 MHz. The present invention increases

the speed of the initial cell search. In addition, the repetition of signals in the frequency domain makes it possible to perform a faster
cell detection in the event a system/mobile terminal/UE is using a larger BW. When the present invention is used in a high BW
system, a mobile terminal/UE is operable to determine whether to perform a cell search on a low or high BW to get sufficient cell
detection performance.



WO 2007/042425 A1 | NI DI0 000 0T 0000 0 00 00 00

For two-letter codes and other abbreviations, refer to the "Guid-
ance Notes on Codes and Abbreviations” appearing at the begin-
ning of each regular issue of the PCT Gagzette.



10

15

20

25

30

WO 2007/042425 PCT/EP2006/066979

SYNCHRONIZATION CHANNEL SCHEME FOR SUPER 3G

SPECIFICATION

In the evolution of the mobile cellular standards such as Global System for Mobile
Communication (GSM) and Wideband Code Division Multiple Access (WCDMA) new
modulation techniques like Orthogonal Frequency Division Multiplexing (OFDM) are likely
to be implemented. Introducing cyclic prefix in OFDM makes it robust to delay spread and
facilitates very high data rates. OFDM can be regarded as a combination of modulation
and multiple-access schemes that segments a communications channel in such a way that
many users can share it. Whereas TDMA segments are according to time and CDMA
segments are according to spreading codes, OFDM segments are according to frequency.
It is a technique that divides the spectrum into a number of equally spaced tones. OFDM
then carries a portion of a user's information on each tone. A tone can be thought of as a
unique frequency in which each tone is orthogonal with every other tone. FDM typically
requires there to be frequency guard bands between the frequencies so that they do not
interfere with each other. OFDM allows the spectrum of each tone to overlap, and because
they are orthogonal, they do not interfere with each other. By allowing the tones to overlap,
the overall amount of spectrum required is reduced. In OFDM, information is modulated
onto a tone by adjusting the tone's phase, amplitude, or both. An OFDM system takes a
data stream and splits it into N parallel data streams, each at a rate 1/N of the original rate.
Each stream is then mapped to a tone at a unique frequency and combined together using
the Inverse Fast Fourier Transform (IFFT) to yield the time-domain waveform to be
transmitted.

In order to smoothly migrate the existing cellular systems to the new high capacity
high data rate system in existing radio spectrum, a new system has to be able to operate
on a flexible BW. A proposal for such a new flexible cellular system is Super 3G (S3G),
also known as long term evolution of the 3GPP (3GPP LTE), that can be seen as an
evolution of the 3G WCDMA standard. S3G will likely use OFDM and will be able to
operate on bandwidths (BWs) spanning from 1.25 MHz to 20 MHz. Furthermore, S3G
should also be able to work in micro cells, having a radius of about 10 meters, as well as
macro cells, having a radius of about 10-100 kilometers. Data rates of up to 100 Mb/s will
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be possible in the high bandwidth (BW), micro cell system case. In order to achieve those
rates, it is anticipated that a different cyclic prefix scheme would be implemented in S3G.
There would be one long cyclic prefix used for macro cells with a large delay spread,
thereby increasing the overhead and reducing the maximum data rate, and one short cyclic
prefix used in small cells, with small multi-path components, thereby decreasing the
overhead and increasing the maximum data rate.

The flexibility of the S3G system will introduce new challenges to mobile
terminal/user equipment (UE) design. For instance, the variable BW and different cyclic
prefix will impose new requirements on synchronization channels for cell search and
mobility procedures. In existing cellular systems, such as WCDMA and GSM, a fixed BW is
used. A cell search procedure in such system operates as following:

1. For each carrier frequency, receive and down-convert the signal to a
baseband signal with BW (equal to the BW of the cellular system (200 kHZ GSM/5MHz
WCDMA) and perform cell search by searching for the cellular system’s particular
synchronization channels (GSM: FCH, SCH bursts; and WCDMA: P-SCH, S-SCH
channels);

2. If a cell is found, correct the carrier frequency (if initial cell search and the
mobile terminal/UE local oscillator is not locked to the cellular systems); and

3. Detect the ID of the cell and read the broadcast channel (BCH) and, if the
mobile terminal/UE is allowed, camp on the cell (in idle mode) or include the cell in the
neighboring set (if active mode).

The search time for the first stage above can be reduced by using a history list (initial
cell search) or neighbor list (cell search in active/idle mode) in order to provide a priori
knowledge about the used carrier frequencies. The foregoing process is discussed in
United States Patent Application Serial No. 10/315,710., co-owned by Assignee of the
Applicant. A conventional synchronization (cell search) procedure for an OFDM system
(like WLAN) having fixed Bandwidth and fixed cyclic prefix length is as follows:

1. For each carrier frequency, receive and down-convert the signal to a
baseband signal with BW corresponding to the OFDM system BW and slot timing (i.e. SCH
channel);

2. Perform coarse frequency correction;
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3. Perform fine frequency synchronization (e. g. using the knowledge of the
cyclic prefix length);

4. Detect the Cell ID and Read broadcast; and

5. Camp on the cell.

An in-depth discussion of the cell search procedure for a fixed BW OFDM system
can be found at Minn, et al., “A Robust Timing and Frequency Synchronization for OFDM
Systems”, IEEE Transactions on Communications, Vol. 2 No 4, July 2003 (“Minn”). These
conventional cell search solutions can not directly be applied to S3G as S3G has a variable
BW and cyclic prefix. What is desired, then, is a fast and accurate cell search procedure

for cellular OFDM systems having variable BW.
SUMMARY

The method and apparatus of the present invention enables the use of SCH and
BCH signals (SCH and/or BCH) signals in a cellular telecommunications system, using a
BW equal to the minimum possible BW for the system, for example 1.25 MHz.  For
purposes of this disclosure, the BWs used by SCH and BCH are collectively and
individually referred to as a BWg. The SCH AND/OR BCH signals are then repeated for at
least some parts of the entire system BW. The repetition could be performed in the same
OFDM symbol or in a staggered fashion. The 1.25 MHz BW SCH signals could be identical,
including both cell group and cell ID information, or some of the SCH signals may represent
cell groups and some may represent cell IDs. Furthermore, using a 1.25 MHz BW SCH
AND/OR BCH signal, the UE only has to search for a specific 1.25 MHz SCH signal and
then read the 1.25 MHz BCH containing necessary information so as to camp/connect to
the cell, regardless of the system BW. This process increases the speed of the initial cell
search. In addition, the repetition makes it possible to perform a faster cell detection in the
event the system/UE is using a larger BW. When the present invention is used in a high
BW system, the UE is operable to determine whether to perform cell search on a low or
high BW to get sufficient cell detection performance. For example, if a high speed, fast cell
detection is required, then multiple SCH correlations are needed. The present invention
enables an efficient cell search procedure in the UE.
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BRIEF DESCRIPTION OF THE SEVERAL VIEWS OF THE DRAWINGS

In the following section, the invention will be described with reference to exemplary
embodiments illustrated in the figures, in which:

FIGS. 1(A)-1(B) are time domain charts illustrating how the SCH and/or BCH is
transmitted in the cellular OFDM system;

FIG. 2 illustrates a system including two transmitters and one receiver operating
according to the present invention; and

FIGS. 3(A)-3(B) are time domain charts illustrating SCH signals according to the

present invention.
DETAILED DESCRIPTION

Referring now to the Figures, Figures 1(A) and 1(B) illustrate how the SCH and BCH
signals are transmitted in a cellular OFDM system. The system BW, as seen in charts 100A
and 100B, is BW4 and the SCH and/or BCH BW is BW3. As seen therein, the SCH and/or
BCH is repeated in the frequency domain. In Figures 1A and 1B, BW4 = 3 * BWg hence the
SCH and/or BCH is repeated three times, with each signal on a center frequency, in this

case ﬁ:(i—1)~BZVA+BZ/A,i:1,2,3'

labeled: (f; BWg). The SCH and/or BCH could be repeated in the same OFDM symbol, as
seen in Figure 1(A) or in a staggered version, as seen in Figure 1(B). The SCH and/or BCH

Hereinafter each such SCH and/or BCH signal is

is further repeated in the time domain with a regular pattern, typically 10 ms, and the BCH
is placed in a well defined time instant after the SCH (the 2 OFDM signals as seen in
Figures 1(A) and 1(B)). The structure of the SCH signal could, for example, be generated
according to the process described in Minn.

Figure 2 illustrates a system including two transmitters 201A, 201B and one receiver
202 which operates according to the present invention. Receiver 202 preferably comprises
a receiver section of a mobile terminal/UE. As seen therein, receiver 202 is in sync with
transmitter A 201A and performs data detection of data transmitted from a first transmitter,
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transmitter A 201A. Simultaneously receiver 202 performs a cell search by searching for
new cells, in this case, at least a second transmitter, transmitter B 201B, by correlating the
delayed versions of the received signal in order to find the SCH signal from transmitter B
201B. In transmitters A and B, 201A, 201B, the SCH and/or BCH signal is time/frequency
multiplexed in the OFDM modulators 203A, 203B respectively, which modulator is adapted
to perform the conventional steps necessary to generate an OFDM modulated signal. The
number of SCH and/or BCH signals repeated in the frequency domain is dependent on the
system BW BW,. The OFDM modulated baseband signal is then transformed to a radio
signal in the front end transmitters (Fe TX) 204A, 204B, respectively, and transmitted by
the transmitter antennas 205A, 205B. The receiver 202 receives the signal of BW BW, at
antenna 206 (which can comprise a plurality of antennas), including signals from both
transmitters A and B 201A, 201B and down-converts the signal to a baseband signal with
BW BW., in the front-end receiver (Fe RX) 207. The signal is then fed to the OFDM detector
208 that detects and decodes the signal from transmitter A 201A. At the same time the
received signal is fed to the cell search unit 209 that processes the received signal over at
least one SCH signal BW with center frequency/BW (fi; BWg). The number of SCH BWs
over which to perform cell searches is determined by control unit 210 (CU). The
determination is based, among other things, on the mobile terminal/UE BW capabilities, on
information about the signal to noise ratio (SNR) and Doppler measurements obtained
using Pilot symbols transmitted from transmitter A 201A, the system BW BW,, and
information about BWs on neighboring cells received from transmitter A 201A. By way of
example, and not limitation, if the SNR is low or Doppler is high, it is likely that the mobile
terminal/UE will soon leave the coverage area of the cell to which it is then currently
connected, hence it is very important to quickly find a new cell. In this case, CU 210
determines to correlate the received signal over multiple BWg (for example, over all 3 SCH
signals 101, if referring to Figures 1A-1B). On the other hand, if the Doppler is low and SNR
is high it is unlikely that a handover to a new cell is necessary and therefore the cell search
could proceed in a conventional "slow search" mode where the mobile terminal/UE only
correlates the received signal over one SCH signal BW (fi; BWg). If the SCH (f;; BWg)
correlation value exceeds a certain threshold, the timing for the new transmitter B 204B is
found. Then the cell ID must be detected. Detection of the cell ID can be done in two
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different ways according to the present invention. In the first method, as seen in Figure
3(A), the SCH signal could further be split up in sub-sequences A, B, where the sub-
sequence A is related to the cell group and sub-sequence B gives the cell ID. When the
timing is found, the mobile terminal/UE correlates the received signal with the specific A
sub-sequences to find the cell group. Then the UE correlates the received signal with the
specific B sub-sequences to find the cell ID. Thereafter, the BCH on the corresponding
center frequency (f; ;BWg) is detected. In operation, the OFDM cellular telecommunications
system of the present invention comprises a mobile terminal/user equipment (UE) having at
least a first transmitter, the system operable across a BW, BW, the system having a
synchronization channel (SCH) and a broadcast channel (BCH), each of SCH and BCH
operable across certain BWs, (such SCH and BCH BWs collectively and individually
referred to as a BWg) wherein the SCH and/or BCH signals are localized within the BWx
wide system BW and the SCH and BCH are repeated at least twice within the BWa wide
system BW. The foregoing apparatus is adapted to enable an SCH and/or BCH, using a
BW equal to the minimum possible BW for the system, by repeating the SCH and/or BCH
signals for at least some parts of the entire system BW in the frequency domain.

In the second method, the SCH signals on different center frequencies need not be
identical. Instead, some of the SCHs could represent the cell group (only subsequences A)
and some cell IDs (only subsequences B), as seen in Figure 3(B). In this method, all SCH
signals could be used to find the timing, regardless of which subsequence A or B is used.
Hence, some of the SCH signals give the cell group and other SCH signals give the cell ID.
The mobile terminal/UE correlates the received signal with the specific A subsequences to
find the cell group. Then the mobile terminal/UE correlates the received signal with the
specific B subsequences to find the cell ID. Thereafter, the BCH on the corresponding
center frequency (f; ;BWs) is detected.

As will be recognized by those skilled in the art, the innovative concepts described in
the present application can be modified and varied over a wide range of applications.
Accordingly, the scope of patented subject matter should not be limited to any of the
specific exemplary teachings discussed above, but is instead defined by the following

claims.
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CLAIMS:

1. An OFDM cellular telecommunications system, comprising:

a mobile terminal/user equipment (UE);

at least a first transmitter,

the system operable across a bandwidth (BW), BW;

the system having a synchronization channel (SCH) and a broadcast channel
(BCH), each of SCH and BCH operable across certain BWs, (such SCH and BCH BWs
collectively and individually referred to as a BW5);

wherein the SCH and/or BCH signals are localized within the BW4 wide system BW
and the SCH and BCH are repeated at least twice within the BWa wide system BW.

2. The OFDM cellular telecommunications system of claim 1, wherein the repeti-
tion of the SCH and/or the BCH in the frequency domain of BW, is made in the same
OFDM symbol.

3. The OFDM cellular telecommunications system of claim 1, wherein the repeti-
tion the SCH and/or the BCH in the frequency domain is made in a staggered fashion.

4. The OFDM cellular telecommunications system of claim 1, wherein all of the
SCH signals are identical and further comprise a number of repeated subsequences.

5. The OFDM cellular telecommunications system of claim 4, wherein the re-

peated subsequences are sign inverted.

6. The OFDM cellular telecommunications system of claim 1, wherein at least
one of the SCH signals comprise a first set repeated subsequences and at least one of the

SCH signals comprise a second set of repeated subsequences.

7. The OFDM cellular telecommunications system of claim 6, wherein the first

set of subsequences is sign inverted.
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8. The OFDM cellular telecommunications system of claim 6, wherein the sec-

ond set of subsequences is sign inverted.

9. A mobile terminal/user equipment (UE) for operation in an OFDM cellular
telecommunications system, said mobile terminal operable to receive and correlate a syn-
chronization channel (SCH) signal and a broadcast channel (BCH) signal, each of the SCH
and BCH having a certain bandwidth (BW), (such SCH and BCH collectively and individu-
ally referred to as having a BWg);

wherein the SCH and/or BCH signals are localized within the BW4 wide system BW
and the SCH and BCH are repeated at least twice within the BWa wide system BW.

10. The mobile terminal/UE of claim 9, adapted to determine a synchronization

metric for a certain SCH signal.

11. The mobile terminal/UE of claim 10, wherein if the metric is above a pre-

determined threshold, a timing for a new cell is found.

12. The mobile terminal/UE of claim 11, wherein the mobile terminal/UE is oper-
able to correlate the received sequence with a subsequence A to find the cell group;

the mobile terminal/UE is operable to correlate the received signal to a subsequence
B for detecting the cell ID; and

wherein the mobile terminal/UE can detect that cells BCH on at least one BCH cen-
ter frequency/ BW (fi, BWpg).

13. The mobile terminal/UE of claim 11, wherein the mobile terminal/UE is oper-
able to correlate the received sequence with one subsequence to ID a cell directly and de-
tect a cell’s BCH on at least one BCH center frequency/BW, (fi, BWg).
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14. The mobile terminal/UE of claim 10, wherein the BW of the cell search corre-
lations used by the mobile terminal/UE depends one of the BW of the system, Doppler

measurements, or signal to noise ratio.

15.  An apparatus for enabling a synchronization and broadcast channel (SCH
and/or BCH) using a bandwidth (BW) equal to the minimum possible BW for the system,
comprising:

a mobile terminal/user equipment (UE) operable in a cellular telecommunications
system, said mobile terminal/UE having a receiver section;

the receiver section operable to synchronize with and perform data detection of data
from a first transmitter of the cellular telecommunications system;

the receiver section operable to simultaneously perform a cell search by searching
for at least a second transmitter in the cellular telecommunications system by correlating
the delayed versions of received signals in order to find a synchronization channel (SCH)
signal from the at least second transmitter; and

wherein the first and at least a second transmitters are operable to time and
frequency multiplex SCH and broadcast channel (SCH and/or BCH) signals using
modulators adapted to output orthogonal frequency division modulated (OFDM) symbols.

16. The apparatus of claim 15, in combination with a first transmitter and at least
a second transmitter, each such transmitter having a respective OFDM modulator operable
to time and frequency multiplex SCH and/or BCH signals using their respective OFDM

modulator.

17. The apparatus of claim 16, wherein the first transmitter and at least a second

transmitter are operable to repeat SCH and/or BCH signals in the frequency domain.

18. The apparatus of claim 17, wherein the number of SCH and/or BCH signals
repeated by each of the first transmitter and at least a second transmitter is dependent on
the system BW BWa.
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19. The apparatus of claim 18, the first transmitter and at least a second
transmitter each having a front end transmitter and transmitter antenna, the first transmitter
and at least a second transmitter being operable to transform the OFDM modulated
baseband signal to a radio signal in their respective front end transmitter (Fe TX) and
transmit the radio signals by the transmitter antennas.

20. The apparatus of claim 19, further comprising:

the front end receiver having at least one receiver antenna, the at least one receiver
antenna coupled to an input of the front-end receiver, an OFDM detector coupled to a first
output of the front-end receiver, a cell search unit coupled to a second output of the front-
end receiver and a control unit (CU) coupled to the cell search unit;

the front end receiver being adapted to receive from the first transmitter and at least
a second transmitter a signal having BW, at the at least one receiver antenna;

a receiver section of the front end receiver operable to down-convert the signal to a
baseband signal with BW 4;

the front-end receiver operable to feed the signal to the OFDM detector;

the OFDM detector adapted to detect and decode the signal originating from the first
transmitter;

the front-end receiver adapted to simultaneously feed the received signal to the cell
search unit;

the cell search unit adapted to process the received signal over at least one SCH
signal BW with center frequency/BW (f;; BWg); and

the CU adapted to determine the number of SCH BWs over which to perform the cell

searches.

21. The apparatus of claim 20, wherein the CU is operable to determine the
number of SCH BWs over which to perform cell searches based on at least one of the
following: mobile terminal/lUE BW capabilities; information about the signal to noise ratio
(SNR) and Doppler measurements obtained using Pilot symbols transmitted from the first
transmitter; system BW BW,, and information about BWs on neighboring cells received

from the first transmitter.

10
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22. The apparatus of claim 21, wherein, if the SNR is low or Doppler
measurement is high, the CU is adapted to correlate the received signal over the entire
BWa .

23. The apparatus of claim 21, wherein if the Doppler measurement is low and
SNR is high, the CU causes the cell search to proceed in a "slow search” mode where the

mobile terminal/UE only correlates the received signal over one SCH signal BW (fi; BWg).

24. The apparatus of claim 21, wherein if the SCH (f; BWg) correlation value
exceeds a certain threshold, the timing for the at least second transmitter is found and the

cell ID is detected.

25. The apparatus of claim 24, wherein detection of the cell ID is performed by
the mobile terminal/UE by splitting the SCH signal into subsequences A, B, where the sub-
sequence A is related to the cell group and sub-sequence B gives the cell ID;

wherein when the timing is found, the mobile terminal/UE correlates the received
signal with the specific A subsequences to find the cell group;

wherein the mobile terminal/UE then is operable to correlate the received signal with
the specific B subsequences to find the cell ID; and

wherein thereafter, the BCH on the corresponding center frequency (fj ;BWs) is

detected.

26. The apparatus of claim 24, wherein the mobile terminal/UE is adapted to
detect the cell ID when the SCH signals on different center frequencies are not be identical.

27. The apparatus of claim 26, further comprising the mobile terminal/UE

operable to correlate the received signal with the specific A subsequences to find the cell

group; and

11
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the mobile terminal/UE further operable to correlate the received signal with the
specific B subsequences to find the cell ID and thereafter, detect the BCH on the

corresponding center frequency (f; ;BWg).

28. A method for enabling a synchronization and broadcast channel (SCH and/or
BCH) using a bandwidth (BW) equal to the minimum possible BW for the system,
comprising repeating the SCH and/or BCH signals for at least some parts of the entire

system BW in the frequency domain.

29. The method of claim 28, further comprising performing the repetition step in
the same OFDM symbol.

30. The method of claim 28, further comprising performing the repetition step in a

staggered fashion.

31.  The method of claim 28, wherein the SCH signals have a BW of 1.25 MHz.

32. The method of claim 31, wherein the SCH signals, including both cell group

and cell ID information, are identical.

33. The method of claim 31, wherein some of the SCH signals represent cell

groups and others represent cell IDs.

34. The method of claim 28 as implemented in a mobile terminal/user equipment
(UE).

35. The method of claim 34, wherein the mobile terminal/UE is operable to search

for a specific SCH signal and then read the BCH signal containing necessary information

so as to camp/connect to the cell, regardless of the system BW.

12



10

15

WO 2007/042425 PCT/EP2006/066979

36. The method of claim 35, wherein the SCH and/or BCH signal has a BW of
1.25 MHz.

37. The method of claim 28, as implemented by a mobile terminal/user equipment
(UE) in a high BW system.

38. The method of claim 37, wherein the mobile terminal/UE is operable to
determine whether to perform a cell search on a low or high BW to get sufficient cell

detection performance.

39. The method of claim 38, wherein multiple SCH correlations are used if a high

speed, fast cell detection is required.

40. The method of claim 28, wherein the SCH and/or BCH signal is repeated in

the frequency domain a plurality of times.

41. The method of claim 40, wherein the SCH and/or BCH signal is repeated

three times, with each signal on a center frequency.

13
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