A wireless conmunication device Field of the invention The invention
relates to wirel ess communi cati on devices, and in particular to wirel ess
comuni cavoemaevisees having an 5 upper part and a bott eorpeediiasrsanged
novably in relation to each other. Background of the invention Wreless
communi cati on devices, such as nobil e phones and | aptops, are an expected
part of everyday life, and an 10 increasi ng nunber of services are offered
to users of these w reless comunication devices. Exanples of such services

conpri se yigeo 1 ds JdeRmthni®a¥ibh, adeypLoadi ng of music and surfing the
Internet, just to mention a few The provided services become increasingly

nor e bandmﬁdth re uiring and 15 the nunber of users is also increasing.
Furt her, fdthe 1aVeRYieR the services are a desire of both users as
wel | as of the service providers, enabling a rapid exchange of data. In

view of epg {heMash &léqta%softowwae@%s bei g of far 64, g faged and demand
for increased data rates and bandw dth 20 is nost understandable. However ,
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port abl e d an i ncrease in tfansni ssion po icult for a
nunber fea@msﬁﬁ&n;BeS|des 25 interference issues, Specific Absorption Rate
(SAR) neasurenents need to be perforned under certain conditions. If the

transmt r C iently far away fromthe users, there is
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no requirene e manufacturers of the wrel ess conmunication devices
to 2 neasure SAR. O herw se, such SAR neasurenents need to be perforned
for everyWam lermma darpluenerttabnodevishesh woch dedhenakerle gostrley and al so

ti me- consyi.ng. for. the manutactyrers, From (g, abovee, i L s ¢ ear that

10 increasing number of services are offered to users of these
wireless communication devices. Examples of such services
comprise video on demand, e-mail, downloading of music and
surfing the Internet, just to mention a few. The provided
services become increasingly more bandwidth requiring and

15 the number of users is also increasing. Further, higher data
rates for the services are a desire of both users as well as

of the service providers, enabling a rapid exchange of data.

In view of e.g. the vast number of services being offered,
the need and demand for increased data rates and bandwidth

20 is most understandable. However, increased data rates put
reguirements on e.g. the antennas used. An increase in
antenna size is difficult in view of the size of the
wireless portable device, and an increase in transmission
power is difficult for a number of reasons. Besides

25 interference issues, Specific Absorption Rate (SAR)
measurements need to be performed under certain conditions.
If the transmit antennas are placed sufficiently far away
from the users, there is no requirement for the

manufacturers of the wireless communication devices to



5 inprovenents on this situation in this field of technol ogy. Summary of
the invention An object of the invention is to enable an increase of data
rates in wibnrelemsisoomuni cati on devices. The object is acemrdingsiseo an
aspect of the invention 10 achieved by a wi rel ess comruni cati on device
havi ng an upper part and a bottom part, The upper part conprises one or
nore transm ssi on antenna devi ce(s). Fhe upper part and the bottom part are
arranged novably in relation to each other, so that the bottompart, in use
mode, is glosere tod hewser 15 thapyt @gRL&Q@%uMéntsa%e@%b%tetom part
conprises one or nore reception antenna device(s). By placing reception

ant enna dewi tesndt fidve eparty ehosest tortdeeusatiwheniusimgiotiel pert abl e

Wi rel ess i.ce, .an_i . e i s provided
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Further, the placenent of the reception antenna deV|ce(s) in the bottom
part enabfesntiie radduet,i o ob b@ssesthstre@@t$eﬁsGabkﬂsibkumeen reception

antenQ@s andlfgné%égnﬁy%%%% Q% shorte 1g 1§f§9%§%2§ﬁ9a§8 -the
recei ved S|gn 0 noi'se erénce fa Im an e Prent of the

i nvention, the upper part further conpri ses one or nore reception antenna
devi ce. 1$mmmaEYUh%1ﬂasénW@nt¢any Wi rel ess communi cation devices, and the
provi sion of additional reception antenna devices in the WO

2012/ 107080PCT{ FP2011/.051820

Ject 1Tvention is to enable an increase of data

rates in wireless communication devices.

The object is according to an aspect of the invention

10 achieved by a wireless communication device having an upper
part and a bottom part. The upper part comprises one or more
transmission antenna device(s). The upper part and the
bottom part are arranged movably in relation to each other,
so that the bottom part, in use mode, is closer to the user

15 than the upper part, and the bottom part comprises one or
more reception antenna device(s). By placing reception
antenna devices in the part closest to the user when using
the portable wireless communication device, an increased
reception capacity is provided without entailing any

20 reguirements for performing SAR measurements. Further, the
placement of the reception antenna device(s) in the bottom
part enables the reduction of losses as required cables
between reception antennas and radio circuitry can be
shortened, thereby increasing the received signal to noise

25 and interference ratio.

In an embodiment of the invention, the upper part further
comprises one or more reception antenna device. This 1is the
case for many wireless communication devices, and the

provision of additional reception antenna devices in the



3 bottom part provides an increased reception capacity to such wreless
comuni cation devices. In a variation of the above enbodi nent, the bottom
part conpwO@R/NBOOr nore recepti on antenna devi ces ar pemgedoti@51326 ecei ve
a polarization orthogonal to the polarization of the one or nore reception
antenna devi ces of the upper part. An§' nproved reception is provided in
that an additional polarization directlion can be used therefore. In another
enbodi ment of the invention, the one or nore 10 reception antenna device(s)

conpri se 13, M &k QA B aRtieRRA ,5UCH 28,88 AD&LL+ NYErdRd K @ntennacer a
rectangul ar patch antenna. Depending on the wrel ess comunication device
at hand, wifdlerentcamtuerisa tippedemagebe used. | n anot her enbodi ment of the

i nvention, the reception 15 antenna device(s) and the transm ssion antenna

devi ce(s)ronerane i A cal lulabscommupication. | rapuensy dpndy d n_anot her

enbodi mrent of the i1nvention, the upper part and the ttompart are
pi vot al | ycowpsildadabing foas trered regepachn ot hieenn 0ddnt @rrotdrerangiebodionent  of

the invention, the upper. part _cq ises the lid of a l.aptaop_an ngle bottom
part Gomr ek s o OB RRbraaTPRRSERt 1 i G B B RRe e B ment
of the i nventdomondhe adpperiopabhtehnauseviode, of sttad wrdirstante fhom t he

user at which no SAR 25 neasurenent re requi red. The manufacturer of the
port abl e WetEsd %ﬁ%@@aﬁ%ﬁra&gﬁg ﬁ%egh?'l%ta%éaéﬁﬁttol ormcostly and

ti me- consgk N6 SAR SR aseeARBLS cARdpanukasr easeskore .

In another embodiment of the invention, the one or more

10 reception antenna device(s) comprise a microstrip antenna
such as a planar inverted F antenna or a rectangular patch
antenna. Depending on the wireless communication device at

hand, different antenna types may be used.

In another embodiment of the invention, the reception
15 antenna device(s) and the transmission antenna device(s)

operate in a cellular communication fregquency band.

In another embodiment of the invention, the upper part and
the bottom part are pivotally or slidably fastened to each

other.

20 In another embodiment of the invention, the upper part
comprises the 1lid of a laptop and the bottom part comprises

the user input device of the laptop.

In another embodiment of the invention, the upper part, in
use mode, 1s at a distance from the user at which no SAR

25 measurements are regquired. The manufacturer of the portable
wireless communication device does not need to perform

costly and time-consuming SAR measurements and an increased



WO 2012/ 107080PCT/ EP2011/ 051820 4 data rate can be provided, w thout the
need for such SAR neasurenents. In different variations, the wreless
comruni cavoanidevisee conprises a | aptop, a notebook computrar2@n/osispocket
personal 5 conmputer. Further features and advantages thereof w || becone
cl ear upon reading the follow ng detaijed description and the acconpanyi ng
drawi ngs. Brief description of the drawings 10 Figure 1 illustrates an
exenpl ary environnment in which an enbodi rent of the invention may be

i npl ement gde , RlOW &2 idd ystrabes, a, W6k essneammnicat igndegirce 1 in an
enbodi ment of the invention. Detailed description of enbodi ments 15 In the

f ol | owi ngneleserdmptriton, for purposes of explanation and not |imtation,
specific details are set forth such as particular architectures,

interfaces, §e6NOYES,,,8LGh8, 0%98%5%9&&“%&&1@&%@ dé%%rSt andi ng

of the invention. However, it wll be apparent to those skilled in the art
20 t hat t¢mmprmﬁﬂﬂ|aniam@ppbeapnaceboe@ conpther eEnrodiarestts celrstondepar t

fron1%hese ) gglflc details. In other instances, detailed descriptions of
C Ol .
wel | - Known™ devices, circuits, and nmethods are omtted so as not to obscure

t he description of the invention with unnecessary detail. Like nunbers
refer to Roirthke étenents bhooughouttaplee ddsordgitiwnll become clear

upon reading the following detailed description and the

accompanying drawings.
Brief description of the drawings

10 Figure 1 illustrates an exemplary environment in which an

embodiment of the invention may be implemented.

Figure 2 illustrates a wireless communication device 1 in an

embodiment of the invention.
Detailed description of embodiments

15 In the following description, for purposes of explanation
and not limitation, specific details are set forth such as
particular architectures, interfaces, techniques, etc. in
order to provide a thorough understanding of the invention.
However, it will be apparent to those skilled in the art

20  that the invention may be practiced in other embodiments
that depart from these specific details. In other instances,
detailed descriptions of well-known devices, circuits, and
methods are omitted so as not to obscure the description of
the invention with unnecessary detail. Like numbers refer to

25 like elements throughout the description.

Figure 1 illustrates an exemplary environment in which an

embodiment of the invention may be implemented. A wireless



Figure 1 illustrates an exenplary environment in which an enbodi nrent of the
invention may be inplenented. A wireless 5 conmunication device 1 is able
t o conmunwoabe/midsh ot her devi ces and conprises for thi gcemp2aiainsis20
exchangi ng neans able to receive and transmt data. The conmmunication is
performed over a wireless comunicati |l ink, schematically 5 illustrated
at reference nuneral 2. The comrunication link 2 may for exanple conprise a
channel in a cellular radio network and a radi o access node 3, e.g. base

station, dsydbien ol ded-ithe E%d!aﬁléc%séorﬁ&%%@aﬂé Wit Widegonnected to
ot her netvvorks such as a wide area network (WAN) 5, e.g. 10 the Internet

or backha@ﬁévmwrld dompa legewhoirahhef . eThedani @ e 8w repimeumiegatsi on devi ce

1 may fol, pxanple Loy 98 2 LARLop. 18- NOtebook, SANDULET, or 58 pocket

per sonal conpu i's note at 't erm”laptop™ can refer to a nunber
of cl assqsenfomm:l IO\@OT ttablieedepputensunfoat exanplrek 1% aregultarcaflalyl - si ze

Iapto n books ch is smal | er ighter, nore ortablelat p,

{2l of pet CHRS R oS o BB EUEF bl S0 T TR RO L e 2

i nventi om@pcmmaes@e@l@l lcospehswi EebRSEnEDNTRIN Cad 1 1011 e \HacaS. Fl gure 2
illustrates a wirel ess communi cation device 1 in an 20 enbodi nent of the

i nvent i oM e TS 13055 o 46d WP FEFES ST E8RMEInI @af i PP HfevAl@d 1PN exénpl i fied as

a | aptop, tias AnHRRE!. Rt L@iandcachot hom paris 11, cIhe uppekdpant 10
conprises one or nore transm ssion antenna device(s) 12a, 12b, 15. The

transm sstoreErte v esee CsFheAgbR ew28e conpam €atd 1on, (W{20) pérrt icdl-ar at
| easty hetﬁ% 15,5301, Ofba@%ﬁﬁaﬁ&i%%s”lﬁsé of, & enng,Jevi ce(s) may be

transmt onl y ‘antenna devi ces or transceiver antennas suitable for
both transmtting and receiving data. When a single transm ssion antenna
devi ce 15Ths wisesl 456t lvohgwunication device 1, may for example

comprise a laptop, a notebook computer or a pocket personal
computer. It is noted that the term "laptop" can refer to a
number of classes of small portable computers, for example

15 regular full-size laptops, netbooks, which is a smaller,
lighter, more portable laptop, tablet personal computers.
Laptops are also denoted notebooks. The invention

encompasses all such wireless communication devices.

Figure 2 illustrates a wireless communication device 1 in an

20 embodiment of the invention. The illustrated wireless
communication device 1, exemplified as a laptop, has an
upper part 10 and a bottom part 11. The upper part 10
comprises one or more transmission antenna device(s) 12a,
12b, 15. The transmission antenna device(s) enable

25 communication, in particular at least the transmission of
data. The transmission antenna device(s) may be transmit
only antenna devices 12a, 12b or transceiver antennas
suitable for both transmitting and receiving data. When a
single transmission antenna device 15 is used both for

30 transmission and reception, a duplex filter or a switch is



30 transm ssion and reception, a duplex filter or a swtch is 6 connected
between the transm ssion and reception parts of radio circuitry 16 and the
ant enna h§oi2n120md@n to separate the transm ssion frequercraEr2anadsishe
reception frequencies fromeach other. 5 The di stance between a user using
the |l aptop and the transm ssion anten devices 12a, 12b is such that SAR
measurenents are not an issue. Typically, these are therefore placed in the
upper part 10, i.e. the lid, of the |laptop. The antenna inplenmentation is

desi gned WAl S ddtwkQnmicnd. +THEsHPRSE oRaLta 10 dmpk ffdH ther ccoppri se one
or nore reception antenna device 13a, 13b, 15. I'n accordance with the
i nvent i ontadhe digtdtwrmnyarltt andi shpr evtdedaw b hiormerdar myr e acegepe on

ant ennas 142, L4, 146, 15140, Bt oLheo i1 Lustralad case whereln Lhe

Wi rel ess communi cati on Vi C I'S a laptop, all "antenna devices are today
pl aced i nftdre ddah afthichre | aptop. The lid of the laptop is usually rather
thin and the planar inplenentation of the antenna 20 devices only all ows

arran nefg of. t.he antenna devi ces_so that ﬁmoldifferen ol ari zations are
pr ovi g’gd and Of<l:lasnt “eceutsbée&.weﬁﬁ enbodr ment " of Tthe a|1pr1t\/0é>nt‘5}“o&n SFters

i npr ovenentsandn ddiicg reegands. dEhecenelds, nbrle fecepti ahantsemna devi ces
1l4a, 14b, 14c, 14d 25 of the botton1§art 11 is, in_an enbodi ment, arranged
so as to PEtEiVE A olrdS 28t 6 oFFH goﬁ%?l?%l{%e YIS %74 i on of the one

or nore receRiion anterna ideviheesppda, pd3b, 135 Ofet hendipper, partnt0. This
arrangenment of the reception antenna devices 14a, 14b, 14c, 14d of the
bOttOﬁ]pa}%pquiI?WQH%ﬂqaﬁﬁa implementation 1is de51gned with this in

10 mind.

The upper part 10 may further comprise one or more reception

antenna device 13a, 13b, 15.

In accordance with the invention, the bottom part 11 is
provided with one or more reception antennas 14a, 14b, 1l4c,

15 14d.

For the illustrated case wherein the wireless communication
device 1 is a laptop, all antenna devices are today placed
in the 1lid of the laptop. The 1id of the laptop is usually
rather thin and the planar implementation of the antenna

20 devices only allows arrangement of the antenna devices so
that two different polarizations are provided and can be
used. An embodiment of the invention offers improvements in

this regards.

The one or more reception antenna devices 14a, 14b, 14c, 14d
25 of the bottom part 11 is, in an embodiment, arranged so as
to receive a polarization orthogonal to the polarization of
the one or more reception antenna devices 13a, 13b, 15 of
the upper part 10. This arrangement of the reception antenna

devices 14a, 14b, 1l4c, 14d of the bottom part 11 in relation



7 to the reception antenna devices 13a, 13b, 15 of the upper part 10
enabl es the provision of inproved reception in that a third polarization
for recepwvoanixz@mmsbe used. Existing antenna sol uti ons i rcrapt@psssbot oday
entail long 5 and flexible cables between the antennas placed in the |lid of
the laptop and the radio circuitry usually placed under the keyboard of the
| apt op. Such cables, required to connect the antenna to the radio
circuitry, are lossy. Another disadvantage is that at |ow frequencies, the
di stance in 40 wavelangihs hehwaencthecant eanassi n e, d i De ?@%@S quite
smal |, which reduces the performance due to increased correl ati on and

ant enna neatial 1 ©euplkdlsg. thiee panveananppacenentved zrrstdarcd nwitbhtan

enbodi men pr-Qvi i he above regards. 15
Pl aci ng r%cg%f%%ﬁxg%¥§%na gnggésggﬁe%Egéﬁ 2%%5%%x%1 requires shorter
cabl es, the distance being only fromthe receive-only antennas 14a, 14b,
14c, 14d %ﬂisﬂ&nﬂjdntaﬂmﬁ b@ﬂvmdpparﬂnllaahdp$h@frtuﬂ&y(ﬂnﬂaﬂhrﬁpHQG al so

arrang@d in %hex1 ton%%ﬁ nge gbég ggscqfrel tloQ'anq %ntenna 20
nmut ual couﬁ? are al eV|ate Pha af [ nereased ant enna separatlon is

provi ded. OJShiﬁﬁet erapalyl esanithie ncadmcechasse*sman@lsmmwmra&ednmm@\ee t he

recei ved NR (Signal to n0| e and interference ratio) uirenent in
3GPP for %¥Eﬁﬁagéﬁ€§% aPFOQhoﬁPahZ%agﬁﬁﬁbrﬁe?HfHQAA RMOCEMUI ti pl e
i nput Ml thdl et Q@QHRUto Itmledqwllbn&l@adlﬂpy; Oa AX A MMD izhdiemk. Therefore

future |l aptops m ght use 8 receive antennas and 4 transmt antennas. In
vi ew of tR AR @I IFartPéubar LeXahpreuorc s enbtliheritdnaef 18 recei ve

ggtggﬁgz féihf%%géHEﬂﬂé%w%%%e@ﬂésaﬁ@eﬁﬁgsrEHutﬁ@dli&‘BJB%ﬂégﬂiait% only 4
small, which reduces the performance due to increased

correlation and antenna mutual coupling.

The antenna placement in accordance with an embodiment of
the invention provides improvements in the above regards.

15 Placing reception antenna devices in the bottom part 11
reguires shorter cables, the distance being only from the
receive-only antennas 14a, 14b, 1l4c, 14d arranged in the
bottom part 11 and the radio circuitry 16 also arranged in
the bottom part 11. The problems of correlation and antenna

20 mutual coupling are alleviated in that an increased antenna
separation is provided. Shorter cables will reduce losses
and therefore improve the received SINR (Signal to noise and

interference ratio).

A requirement in 3GPP for LTE Advanced is that it should

25 support up to 8x8 MIMO (Multiple input Multiple Output) in
downlink and up to 4x4 MIMO in uplink. Therefore future
laptops might use 8 receive antennas and 4 transmit
antennas. In view of this and as a particular example of an
embodiment, i1f 8 receive antennas and 4 transmit antennas

30 are required in the laptop 1, only 4 antennas need to



8 support both transm ssion and reception while 4 antennas need only
support reception. The 4 antennas that support both transm ssion and
recepti orwene1stordsh pl aced in the upper part 10 (lid of pCliEre@phsspe as in
prior art, in order 5 to avoid SAR neasurenent requirenments for the | aptop
manuf acturers. However, the 4 antenna§ that only support reception are

pl aced in the bottompart 11 (keyboard part of the laptop). No SAR
measurenents have to be done with these receive-only antennas 14a, 14b,

14c, 14d as-ghey oot 1QrLEaRSAT bnanyeb@di 8L Ofhi FRUrE hefrer@ds sment i oned,
the cables that connect these 4 reception antennas 14a, 14b, 14c, 14d to
t he radi ohe¢d cuity pureopitacedennden - t Ree kéybonhas |1hade ssimmordr t han f or

t he ot her enn 1 r Ci S d. . Vi recei ved SINR
15The reé%p ion g%?@ﬁﬁg%ﬁeégge gge§g§§§1%g§ i%; E%Efﬂ%ﬁiﬁﬁhig% 14d may
conpri sesuwpan qraost rli0p @ntdenatsachapsorm) pl anarn ipwiert edth amt emdaror a

rectangul ar patc tenna, it is however noted_that other types of antennas
hre poost i A 2 H T mehent, RESRLEERTR LS ik ot RRicEa sy 132 13D,
20 15; l4gandfdntulbds;s 14dwandt henkr ansntSshon andenia dexicgers) 12a, 12b

operate in a cellular comuni cati on frequency band. O her frequency bands
may howeVeEFCHR-EedreTRe aG5FerPpaPe ROTANE BHet bbt t ORI 1 Pa&ite %ar r anged

movably imdelatiqn tqreagh akhehrefontbatatbecbatd ommant; 25 thleel N use
node, is closer to the user than the upper part 10. The upper part 10 and

the bott ompariePhnlof artienwiareldgs Eohmuhbfeaton deviltw Pom@ptbe pivotal |y
or Slﬂpab%ﬁéﬁéﬁﬁfyy%¥ radiation. Further, as mentioned, the cables

that connect these 4 reception antennas 14a, 14b, 1l4c, 14d
to the radio circuitry 16 placed under the keyboard will be
shorter than for the other antennas, thus reducing losses

and improving the received SINR.

15 The reception antenna device(s) 13a, 13b, 15; 14a, 14b, 1l4c,
14d may comprises a microstrip antenna such as a planar
inverted F antenna or a rectangular patch antenna, it is

however noted that other types of antennas are possible.

In an embodiment, the reception antenna device(s) 13a, 13b,
20 15; 14a, 14b, 14c, 14d and the transmission antenna
device(s) 12a, 12b operate in a cellular communication

frequency band. Other frequency bands may however be used.

The upper part 10 and the bottom part 11 are arranged
movably in relation to each other, so that the bottom part
25 11, 1in use mode, is closer to the user than the upper part

10.

The upper part 10 and the bottom part 11 of the wireless
communication device 1 may be pivotally or slidably fastened

to each other. Typical laptops have a joint between the



to each other. Typical |aptops have a joint between the 9 bottompart 11,
conprising a keyboard, and the upper part 10 conprising a display. The

j oi nt perwots1dtoeosupper part 10 to alter between a cl osedTmpsetioss2ovher ei n
the upper part 10 lies flat on the bottompart 11, and an open position, 5
wherein the upper part 10 and the dis@ ay thereof is visible to the user.
The upper part 10 and the bottom part 11 can be fastened to each other
pivotally, by neans of a hinge connection. The two parts of a conventi onal

l'aptop, ip&tdd bANd keyRadpr1QihgspestiNel Ya, algs totRl GRIder aranged in
such hinge connection. As an alternative, the upper part 10 and the bottom
part 11 as@uztigidald v fstdned Tbeeachnbdt hernibhy Heanwasr @aglti d& to

connecti o T i t he r.p 25 .1 he guay, fir t he bottom
part 11, lotre]?ﬁéeeﬂvvv;qseree Esgq%gegoﬁégg%é{?i%ﬁ&g%ﬁ g%gél ut]pgoebe iﬁ[ftug? node. The
upper pariid®,flat use thedéotmay berar t dangeddtan beoat o ditsitcance from t he

user at i ch no SAR neasurenen ar equi.red. T requi rement s en to
por T orn SRS TRE e IaF e TEy b0 AP By L HephachY (i St ar BT e

stipul at eth i th&Q:HiAf.ferent countries or regions by different authorities.
As an exanpl e, Federal Communi cations Comm ssion (FCC) can be nentioned.

The upper part 10 and the bottom part 11 can be fastened to
each other pivotally, by means of a hinge connection. The
two parts of a conventional laptop, i.e. 1lid and keypad,

10 respectively, are typically arranged in such hinge
connection. As an alternative, the upper part 10 and the
bottom part 11 are slidably fastened to each other, by means
of a slide connection. That is, the user pushes the upper
part 10 away from the bottom part 11, for the wireless

15 communication device 1 to be in use mode.

The upper part 10, in use mode, may be arranged to be at a
distance from the user at which no SAR measurements are
reguired. The requirements when to perform SAR measurements
are typically dependent upon regulations stipulated in

20 different countries or regions by different authorities. As
an example, Federal Communications Commission (FCC) can be

mentioned.
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Claims

1. A wireless communication device (1) having an upper
part (10) and a bottom part (11), the upper part (10)
comprising one or more transmission antenna device(s)
(12a, 12b; 15) and one or more reception antenna device
(13a, 13b, 15), the upper part (10) and the bottom part
(11) being arranged movably in relation to each other, so
that the bottom part (11), in use mode, is closer to the
user than the upper part (10), wherein the bottom part
(11) comprises one or more reception antenna device (s)
(l4a, 14b, 14c, 14d) arranged to receive a polarization
orthogonal to the polarization of the one or more
reception antenna devices (13a, 13b, 15) of the upper

part (10).

2. The wireless communication device (1) as claimed in
claim 1, wherein the one or more reception antenna
device(s) (13a, 13b, 15; 1l4a, 14b, 1l4c, 14d) comprises a
microstrip antenna such as a planar inverted F antenna or

a rectangular patch antenna.

3. The wireless communication device (1) as claimed in
any of the preceding claims, wherein the reception
antenna device(s) (13a, 13b, 15; 14a, 14b, 1l4c, 14d) and
the transmission antenna device(s) operate in a cellular

communication frequency band.

4. The wireless communication device (1) as claimed in
any of the preceding claims, wherein the upper part (10)
and the bottom part (11) are pivotally or slidably

fastened to each other.
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5. The wireless communication device (1) as claimed in
any of the preceding claims, wherein the wireless
communication device (1) comprises a laptop, a notebook

computer, a pocket or a personal computer.

6. The wireless communication device (1) as claimed in
any of the preceding claims, wherein the upper part (10)
comprises the lid of a laptop and the bottom part (11)

comprises the user input device of the laptop.
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