An antenna systemfor use in transmtting and/or receiving at |east two
signals, whereby a first one of said signals is generated in a first
operat or frequency band by a first operator (1760A) and a second one of
sai d si gnaPINTERNGEINNARAGPILICATION PEBIOSHEDPIER THE RATEUCCRRERNEIOY TBYARY @€Tond
operator (1760B). The antenna system conprises an antenna assenbly (702)

havi ng an adj ust abl e angl e of el e.ctri' lt, and including a plurality of
ant enna (& &Yl {ntellegtyal Bropertyprapnizagian (PR~

wherei n the ant &HA%UR
arranged in at

043127 A3

i
HW's are nDUNEE

N
| east two sub-arrays (
(43) International Publication Date

22 May 2003 (22.05.2003)

#2” 700B

L
57

N I,

7000), each sub-arra

(10) International Publication Numbe

WO 03/043127 A3

(51) International Patent Classification”: H01Q 3/30, 1/24

(21) International Application Number: PCT/GB02/04930

Malvern, St Andrew’s Road, Malvern, Worcestershire
WR14 3PS (GB).

(74) Agents: CARPENTER, David et al.; Marks & Clerk,

(22) International Filing Date: 31 October 2002 (31.10.2002) Alpha Tower, Suffolk Street Queensway, Birmingham B1
1TT (GB).

(25) Filing Language: English  41) Designated States (national): AE, AG, AL, AM, AT, AU,

AZ, BA, BB, BG, BR, BY, BZ, CA, CH, CN, CO, CR, CU

(26) Publication Language: English TN N TN TN T T e 1T D (i 1T

(30) Priority Data:
0127355.6
0224341.8

14 November 2001 (14.11.2001)
19 October 2002 (19.10.2002)

GB
GB

(71) Applicant (for all designated States except US): QINE-
TIQ LIMITED [GB/GB]; 85 Buckingham Gate, London
SWIE 6PD (GB).

(72) Inventors; and

(75) Inventors/Applicants (for US only): THOMAS, Louis,
David [GB/GB]; c/o QinetiQ Malvern, St Andrew’s Road,
Malvern, Worcestershire WR14 3PS (GB). HASKELL,
Philip, Edward [GB/GB]; c/o QinetiQ Malvern, St
Andrew’s Road, Malvern, Worcestershire WR14 3PS
(GB). HARDING, Clive, Richard [GB/GB]; c/o QinetiQ

CZ, DE, DK, DM, DZ, EC, EE, ES, FI, GB, GD, GE, GH,
GM, HR, HU, ID, IL,, IN, IS, JP, KE, KG, KP, KR, KZ, L.C,
LK, LR, LS, LT, LU, LV, MA, MD, MG, MK, MN, MW,
MX, MZ, NO, NZ, OM, PH, PL, PT, RO, RU, SD, SE, SG,
SI, SK, SL, TJ, TM, TN, TR, TT, TZ, UA, UG, US, UZ,
VC, VN, YU, ZA, ZM, ZW.
(84) Designated States (regional): ARIPO patent (GH, GM,
KE, LS, MW, MZ, SD, SL, SZ, TZ, UG, ZM, ZW),
Eurasian patent (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM),
European patent (AT, BE, BG, CH, CY, CZ, DE, DK, EE,
ES, FI, FR, GB, GR, IE, IT, LU, MC, NL, PT, SE, SK,
TR), OAPI patent (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: ANTENNA SYSTEM

a
756’_\4 752 754, M758 -730
/ T ™ T
Mo~/ [T - P
X[ty e [Tty [
46— \
/\; RX TX RX X Y
1 Splitter Combiner Splitter g | Combine 1
: e @ TTHT !
| b — al
N1 P I — l—T i b
: R w2l | X T: !
Qudratare hybrid QHZ 956 S }X - y(: - sza/; E)” |
1750° sa i !
766\ NI 3! @) |} Xf ) (8) 1
Lo ke — | it - 2502
somire 1750¥/ 725 Spliter |1 Spliteer ‘ P |
! 3 2 = S
o = J,\,,m‘ 6 \! 7252
1760 \ RX  TX RX X
Tol#2 Pol#2 Pol#l Oporator baso station ZOL#1 oy

(57) Abstract: An antenna system for use in transmitting and/or receiving at least two signals, whereby a first one of said signals
is generated in a first operator frequency band by a first operator (1760A) and a second one of said signals is generated in a second
operator frequency band by a second operator (1760B). The antenna system comprises an antenna assembly (702) having an ad-
~~. justable angle of electrical tilt, and including a plurality of antenna elements (E1-En) for transmitting and/or receiving said signals,
wherein the antenna elements are mounted upon an antenna carrier and are arranged in at least two sub-arrays (700A, 700B, 7000),
each sub-array including one or more of said elements. Control means (750) are provided for controlling electrically the phase of
signals transmitted and/or received by said antenna assembly, thereby to control the angle of electrical tilt of said antenna assembly.
Combiner means (730, 740) for enabling said antenna assembly to transmit and/or receive substantially simultaneously a first one of
said signals at a first angle of electrical tilt and a second one of said signals at a second angle of electrical tilt.
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