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1 Title Dynam ¢ Channel Allocation fgrrmeshspd 2€d
Radi o AccesSW(l,Jrflatws‘u2 of a Mbile Conmunication System 5. T

Field of the invention The pr esent i nventi on rel ates
general ly to t el econmmuni cati on systenst conprising a radio |ink
connection 10 between two or nore teleconmmunication wunits and, nore
specifically, to tel econmunication systens having a plurality of

geographical ly spread f| xed and/ or Me radi o
t el ecommuni cation units. Background of the invention
In convent i onaDynatiicc Ghanmeﬂ Al totatitoneforr BectBPikedaRadio Actexy dreits
Servi ces Digi t aff eMulyKie (Qohdn €2t 16K 8ps enup till now the

0

over whel m n%t majority of residential and office 20 subscribers have a

wi red connec¢tion fromthe subscriber prem ses to a public | ocal
exchange. These subscriber connect pg8id 8fi €he invéRgiénn via an

i nternedi ate concentrator, are referred to as the | ocal | oop. 25
The installation of such wired links all the way to the subscri ber

premi ses is both tifMaeconspresgnind i Ainvention svélatesi al genewaldyg to

t t f t f
costs, apar @frm% §2ataBRCyRE et complilfid UR! 818 ﬁhkegéo%ﬁ@&m

pavenents. Therefore ere is a grow NG nterest inoreplacn
wired | ocalld obetmeen sdi"°30 OF 3| 'F“é’ﬁevm Felesommunicatien undts,sapg.ramose

technol ogy as apecifilhadlyyt e tellecommnitatipnd @yEteins0haviaigt AP RAurMlies
down to t he ubscrlber This_isS ni o&ly of spnterest for the
present networ ﬁ opegﬁf’gfg P‘ (ﬂk of sgfﬁﬁﬁm oﬁ )4 nﬁ%{%‘)n ilet he radio
exi sting publi telleconmumigationoundtswor k but, in 35 parti cuI ar, for new

operators which would |like to provide conpetitive public
t el ecommuni cati on services, such as a publlc telephone service. The
concept of L& rel ess publ i c subsRASESROUNG _QINAEE 0LdOBA| | ed Radio in

the Local Loop (RLL).

In conventional Public Switch Telephone Networks (PSTN) and
Integrated Services Digital Networks (ISDN), for example, up
till now the overwhelming majority of residential and office

20 subscribers have a wired connection f£rom the subscriber premises
to a public local éxchange. These subscriber connections, which
may run via an intermediate concentrator, are referred to as the
local loop. ' |

25 The installation of such wired links all the way to the
subscriber premises is both time consuming and involves
substantial networking costs, apart from troubles caused by the
interruption of streets and pavements. Therefore, there is a
growing interest in replacing the wired local loop by a so-

30 called wireless local loop, i.e. using radio technology as an
alternative for or as a replacement of the copper wires down to
the subscriber premises. This is not only of interest for the
present network operators in case of expansion or renovation of
the existing public telecommunication network but, in

35 particular, for new operators which would like to provide
competitive public telecommunication services, such as a public

- telephone service. The 'concept of wireless public subscriber
connections is called Radio in the Local Loop (RLL).
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2 wo Wisgss t he concept of RLL, two basic systens C%smﬂg
di stingui shed: Fixed RLL (FRLL) and Mobile RLL (MRLL). In the LL
system the subscriber is provided with an ordinary t el ephone socket,

however connected to a radio transceiver, also 5 called Fixed Access Unit
(FAU) or Wrel ess Fixed Access Unit (WFAU). Via this FAUWAU a radio

l'ink i st est ﬁbl [ shwggryij_hlh %thol-cortcephal bed Raxg o:;aac?sg;swi gy_g‘ﬁ/ehgh GHEPV ibdes
access to s - n _ nce S cr is :
provi ded wi tﬁls‘:l“&“bgﬁ"?iﬁl git‘SFdﬁ&WMbﬁ“@ Moplie: g&‘z‘prfman&&@%y
whi ch, 10 vi RLbe systemacdhss subscrdberct iscprwiided hwiPBTNin Soxdimary .
be establ i shed: Wtﬁg}pn ' =S L

provi di ng Eg]ﬁSBPPPI:e ysloﬁk?%/le subscri bcgglﬁere{e:rgndg‘?s% g?égb%ﬁ%%c%ﬁéﬁeé% 5Pn
The 15 HBnecattedFixed AcqesstUnit ofFAY gABoliredesspbPixkedyAcgess Unit

cal I ed Cordl ¢wraty . Thea NehObh P /wral @Grddlo 1ihi6d¥es88BLiEREd with a so-
gover nient al ﬁgigul ati ogs prevent the establjshed tel mene erat or

0
fromofferin 89| FBOEPi t §OFRSPheURTBsentR A RGeS  acge chtEaség‘?
it is very aBSEN/I§DNusIfhorthe MRLIombnwepthi the28ubseribevrig praffidedatibh

fixed d ' : he, |
Lypes of - conmBEaleE8 Srndl pRacbfLe zadll cETLMLHE hanaper , yppiblry

are the W8l | YkdokhecZrAdPaACHEBB| éln:_-‘g, déreskonscess 8ot sher RSTNV/ISPNncan

systens. A typieatapeikHeal  nobile conmunication system conprises nobile
radi o subscri ber units, a plurality of radio base stations, each
provi di ng service to a geographical area or cell, and radi o exchanges o'

- mobi | e tel ephone Mikedhicopaepitiscearé MEISo t possilbhe 2 dueherFRIL 3probiding

stations ar emSBEﬂEEg?fh tmesﬂﬁé&ﬁa‘éf;%ﬁéﬂébé’Oléﬁ.'s%dcéﬁ?%ég Corﬁ%T%J{ RO OF

conpl etlgg transm SSi ons, such as te hone calls, etween nobl I'é radio
S

subscri b Hewe| {CHTHIc andseesbdential or neighhquyhgod;ymokikity ovalieo

coverage OovegalPéd!ltyrdledd dh TheiNedghbbulhob8! EIME) V IrdisdmeClblifitries,
Anal ogue cel lular_s

St eqs, such as .desi gnat ANVPS, .ETACS,. NMI: 450 - and

NN 900 hay eIBREFRIeRt Rl maanl S4EhA  BREVERE VEPF o SxSeltLLARSC| Fof apione
systens are operatergrrtan offexring hotbl mobilHty dnathle phregent- ESTY)EEDN GSM
In such cases, _it is very advantageous for a second or third
20 operator to offer both fixed and mobile or cordless access to -

the PSTN/ISDN.

Other types of communication systems having wired

connections to a PSTN/ISDN are the well-known cellular mobile

25 telephone and data transmission systems.- A typical cellular

mobile communication system comprises mobile radio subscriber

units, a p]_._ufatlit’y of radio base stations, each providing

service to a geographical area or cell, and radio exchanges or

mobile telephone switching offices (MTSO) to which a number of

30 base stations are connected. The MISO are in turn coupled to a

PSTN/ISDN for completing transmissions, such as telephone calls,
between mobile radio subscribers and landline subscribers.

Cellular systems provide coverage over relatively wide

- - 35 areas, i.e. relatively large cells. Analogue cellular systems,
such as designated AMPS, ETACS, NMT-450 and NMT-900 have been
deployed throughout the world. Digital ‘cellular systems are
designated 1IS-54B in North America and the pan-European GSM
system. These systems, and others, are described, for example,



system These systens, and others, are described, for exanple, WO
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3< in the book titled "Cellular Radio Systens", by Bal ston et al.,

publ i shed by Artech House, Norwood, MA., 1993. o First generation -
cel lul ar nobile networks provide service .5 t@ macrocells, having a range

of 1 to 5 kmfromthe base station to the cell boundary, and |arge
cell's (5 to 35 &njtheiboeok didtled "Celdular: RadibsSystessl), oy Badstiomertt adt ,
problemin wre : cell b C e g t I Oy full coverage
cost ef fect gg?i/“.’h?ﬁi g&hgis. %gg tog%hgﬁggﬁ???'l n}?g? Oiééeﬁé in dense 10
traffic areas, adding mcrocells (10 to 400 m for pedestrians and 300 m

to 2 kmI }‘ortvehi-cl esriTﬁed g@ﬂ?ﬁﬁl!:ién(é@plﬁuél.lr)'t&ﬂime ne:ml g ?&év?.ﬁeaservice
macrocel | stpucture, e pverl.ayi.ng nmacroce efve .l owtratfic areas
and addr ess 5e| °C'P%§§?‘F1§€i/%‘y l}%ﬁ’&aa rangﬁbggr} & g ch5from the E’?@Fu?'éagmn
cel lular nobi | etaether kellhi bbundavyhaasdplavgel tells (§atbedSnkmpy syithdsome
nanocells (up tQaﬁnglgeoééi—‘fs' ¢ sl Fébekﬁn) of an im%&&@‘ﬁht”ﬁ&ﬁi@h' $n Witl1ess
each cluster over]al y a macrocel|. . I'na typical cefll overlay
configuration, €8thulREr ce@mmupicatien 20is o\lp barowde i Fvldr oPPUPKge cost

service to the ggFeeepeely NOTEES | has 1888r €asthBespRitdhgbasecelfsi PRSdehse
wired to a ncent&g}or

“or aggess upit which is int coypled to a .
MISO. |1 palli EFAFELS pready; Sadthy Higeadnbie) (Tenbe, $hiichi PPrcbeatpfeimns
| i nks or | ooandi 300! metsuRskanfozl vehicbek) ngndominiceblsc(500imutond km)
25 the object k000 .C ti ar bj g
Accordingly, i ngéﬁg%g%aél Fgl g‘r Q‘(_%/r':er acae?'(?"m) ﬁ‘gg‘énde%gmbr lg@i {’Lgrfg%ﬁ% ﬁgcrocells
advant ageous t oSeXyeadewrhrafifiedarears apg addresse cells grgpsgings oy mobile
stations of n cg@pgcPrfB@rsand picocells and the 30 corresponding access

unit by wireless |inks, hereinafter referred to as wireless nulticell
i nks (VWL).1 The advantages of wi reless | ocal |oop connections in
t he PSTN/ | SDN anPutare| esklulartimebileé i nésworka will uhbso nhéivé cpBEocells

network are NUNRL oS, )Y o BaiBekl 16"58! L80!, Weten in clusters of

street microcells, with each cluster overlaid by a macrocell.
In a typical cell overlay configuration, each microcell has its
20 own base station providing service to the corresponding cell,
whereas the several base stations are wired to a concentrator
or access unit which is in turn coupled to a MTSO. In particular
in a picocell and nanocell environment these wired links or
loops involve substantial networking costs, not contributing to
25 the object of providing cost effective cellular mobile coverage.

Accordingly, in such cellular overlay mobile networks it
would be advantageous to replace the wired links between the
several base stations of micro-, nano- and picocells and the

30 corresponding access unit by wireless 1links, hereinafter
referred to as wireless multicell links (WML).

The advantages of wireless local loop connections in the

PSTN/ISDN and wireless multicell links in a cellular mobile

35 network are numerous, ranging from short installation times,

increased flexibility and improved operation and maintenance of

the network to the oppoftunity of providing local subscriber
mobility to the PSTN/ISDN.



increased flexibility gnd, gjcg/egrgR Qgerdat i on and mai ntenance of t he
network t portum g | ocal subscri ber WIMIIHBy to
Che. pomy Pa s mwg PCT

I nt ernati onal Patent Ap /19877 di scl oses a RLL syst em .
based on the existing business cordless teqhnology, such as desi gnated
CT2, CT3 and Digital European Cordl ess Tel ecomruni cati ons ( DECT).

These very | ow polmterhagbonalmBatenti Applipation: Wpsbeys9s77 @iBelobesf aad

I I f b
Bacn 1 ad o REECSTRSs Baksla "8 e 8Ll &k A Hibineed Utk 4pal ERErbTbEY.
transcei ver mhs amddesignatiede £%2,10CTRr andli ﬂggé.tpﬂ.ur&lrageaxi Cotiddess

~communi cat i ORatEAORRLS1 &S {6ABt EpECT) L €l ecomunication units in a cell. The
various radi o access units are connected to a radi o exchange, which is

inturn 5 coupled to a private or public teleconmunication network. Each
radi o access noduTkesé fewrmwmmﬂedaﬂgﬂ Ia:dmwa@atmn&ai;écﬁyré 8€ems0

ol otting a Frasiet RETR. EelaRi AR ‘Godteetiidny suttad EhaipCatoess

i ndi vi dual tenits o basenktathonsgt |Eaplbeiadamaccesshunxaohmm aupadiiand
t I f '
a particul arg Sé@é %&g&%&an ﬁﬁ]% tgaﬁ&éve@hﬁrbéi%nﬁ afitehna means

t echni que IS novvn as nam c ocat]-on

cor dl essl@orPEPYERing i Rlradd tyapé srdbo rommipeation channels gopremote
nano- ang pam@dt:mﬁpf&?cﬁn OURLEHN 0/ GPTCEDL. | THEOWRIC DU ldiD acces?
residential or, metropolita a very.lar ccess units -
or base stat¥HeSh tR ecf%r%‘far'?e(f a %d'I"" %ﬁﬁcﬁﬁgﬁﬁed v('abﬁ'f'&‘bg?l dithg* Wa‘
i nfrast r uct meplndtm a prmt:g ot ipsalplsled teﬂeenmnecatdonohewohka Eachye
nurmber gsﬁcﬁgbks e 18t Iﬁfrt?%? provi thY%dr Tle s

4,694, 484 dIS oses radi o access unit est.a |ng radi o I'n
connect i bhs axFanged ‘b? \fqREFafe withe She.gemese| yeAﬁf:emuaeﬁet:éon units

t el ecommuni cggx OadHBE i $elpTBBlGEL ingOhdiried Qlonifithidat i ATl WhESE,
'The radio aGmen oucncInIp:.ed, is individual to a radio link connection between
the radio access unit and a particular remote telecommunication

unit. This type of access techm.que is known as Dynam:.c Channel

20 Allocation (DCA).

These r::ordle’ssj ‘communication systems have been developed
for use in pico-, nano- and microcell applications. In order to "
cover extensive residential or metropolitan areas, a very large

25 number of access units or base stations have to be installed and
maintained. The building of an infrastructure for the
installation ‘and interconnection of such a large number of
access units can be rather costly.

30 US Patent 4,694,484 discloses a radio access unit for
establishing radio 1link connections with a plurality of
geographically spread remote telecommunication units, amongst
others for use in metropolitan areas. The radio access unit
comprises a number of radio access modules, each having radio

35 transceiver means, antenna means and control means for
establishing radio link connections. The radio access modules
are arranged to transmit in directionally separate geographical
transmission sectors and are positioned such that a resulting
omnidirectional (360°) coverage is obtained. :

THIS SHEET HAS BEEN |
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[
conprises a nunber of radio access nDduIe each having radio 35

transcei ver woeerss42z ant érh hee control neans - f OIPCI/EPISN4509
establishing radio link co radlo access nodul es are
arranged to transmt in d| par at e geogr aphi cal transm ssi on
sectors and are positioned such that a resu’ltsng omi di recti.onal
(360[err]) coverage is obtained. WO 96/ 15642 ' Thi s known

access unit is basedh#s throwrxiagcess canitul 8 basedoon| thecexisting heelglar
wherein freque t
rein frequ Hﬁdbirl%'sé‘céésé?%%mal ke FyE ffék%&bﬁ%é‘ 1;@@‘# Cfé{ e8bmmonly

groups of frequenmes are al ocated’ Tor use
separated regiMRtoYed,ac ¥ nﬁb?t i pTBivRIeRE FRAUPS nP@rfﬁ E%%%c-b%?wé‘FF

adj acent acama:auud s fért haseypdndi ajémbﬂncau&fataﬁafh&% 4dgions .

conpl ex sch | e rad fr
conmuni cat i g‘-’trre anﬂ arﬁ:f' bet Ve 3 e&?h% %Jeél %nﬁﬁgf?ﬁelb%es bere'%’teofbﬁ%‘ifnt
10 |t widdess mmsoﬁo&heha:ypg | @Gigelesnd by oUSc #ateat 4,694,484 a

equi pnent is nw&siovergeﬁeﬁlet CEP U IR Lraf3bC B quleidl, 1.8, Plfliio

nano- or mcrocell e netwo udi .t ~such ‘as
described in tt@%ﬁéﬂ%qﬂatﬁmnﬁ%ﬁﬁ@r and hetwesn the(gellst &1ag afo be
communi cati on d@iEisheid.t he system can be made avail abl e at each
access unit, . and transm ssion sector, with the result that the overall
traffic ha i ng capacity is not as efficient as required to provide a
viable RLL syst effitorwidl ibe aunderatood mihate amefllarge samiunt f of wontinol

20 residentialg ‘ﬁrﬂ%?{tr Q%ng'eteﬂ'édaﬁﬁaﬁrdef tos gerﬁ?eeésﬁﬁ' siﬁﬂ‘&bzf R bin

for RLL and WML net wor ne 1S, however, ena g
i nstall ati ons WhiRB¥CRre NaNECoRFNi 'ela§°t=ellaapxsn1wams>l§d\nernewk with an

say, the vari obta%c%"ss wﬂtoaaaﬁs ae}‘ deBerspeticihheNe Aows U DLt .S Wit tHedt,
o e C0 L BRSPS B A AR o UMY Y e ayacen
conpetitive w rcanesse cmadecta\(anslablamt each access unit Saminrtrasfentilesion
I nvention sector, with the result that the overall traffic handling
- capacity is not as efficient as required to provide a viable RLL
system or WML in a cellular mobile network system for use in

20 residential and metropolitan areas.

An essential recjuirement for RLL and WML cellular mobile

- network systems is, however, enabling installations which are

economic as to capacity and power. That is to say, the various

25 components of the system have to be designed such that an

optimum between geographical coverage, range, communication

capacity and installation costs can be achieved, in order to
provide competitive wireless connections.

30 Summary of the Invention -

In view of the forégoing background, with regard to the
‘optimization of capacity and power, the radio access structure
and in particular the radio access units are critical elements

35 to provide a viable RLL system or WML in a pico-, nano- and
microcell overlay cellular mobile network. '

Accordingly, it is an object of the present invention to
provide a radio access unit for establishing radio 1link

THIS SHEET HAS BEEN
REPLACED




radi o access units ar
or WWL in a pico-, na ocel |l overl.ay cellular nobile network.
Accordingly, it is an object of the prese@t invention to provide a radio
access unit for establishing radio |ink C B TH S
SHEET HAS BrREmiections with a plurality of gemERIpitRlly spiadorenére

PCT/ EP95/ 0 comurhicatién units, im r%articulaf refote tef@@Bﬁﬁﬁﬁi’@?t%ﬁh a
rap d rerote tel econmunicatlon uUnits, in

plurality o eog Icalty sprea
particul ar ‘-Fb%ﬂ ©Ff o cREIBYPESM OF 2 myihicelk qverlay,cellular jmobile

In view of the foregoi_ng b_ackground, with regard-to the optim zation of ~

capaci t ywengdrg@yer, t { ekt ructure- and-i N_peykpe ?m%; t he
[ I nts 35 to provide a viable RLL system

milticell Qem@icdicd Fysteu . e comuni.cation system 5 |t
i s al s_ohsan object of the present invention to provide a RLL system
using tie radi o access unit- of the invention. . It is a further

obj ect of the prisecia d¥aecran wbjectprofithe Ipresent cihvéntiombid eprovide

 tel ecommuniL iz hyteh Mugifl ¢He Fadid idbcess AL BeURHe ThvbligsBhoseN!

i nvention . rst enbodi ment, the invention provides a radio
~access unit for establishing radio |link connections with a 15 plurality of

geograltohijcial |y sy dgdar edptRertobie e I m@sentuah&téntmoﬂiw%fMA y
separ a rans on s r's e radio_ . _.access _unit cqnprises . ..

tr anscé‘l’eq/eran_rre%?riféja?ﬁ e‘?ﬁg{f@aﬁgIsﬁamﬂ'ﬁﬁH‘BP F¥ERE™wn i“caﬁ'r;%r é'j’(?pé?%ﬁ’i%el y
connect ed tarqess/iwEt ofedile presenthdnwveatdonssi on sectors a plurality of

-common radi o 20 communi cation channels. The control neans are arranged to

co-  operate with the rempte tel ecommunication units in a _ ..transni ssin
_ sector for add®i¥efjrstsgmukodiment, thee invention provides a radio

access unit for establishing radio link connections with a
15 plurality of geographically spread remote telecommunication

units in directionally separated transmission sectors. The radio

access unit comprises transceiver means, antenna means and

control means which are operatively connected to provide in each

of the transmission sectors a plurality of —common radio
20 communication channels. The controcl means are arrangéd-ﬂ:o co-

' operate with the remote telecommunication units in a
transmission sector for adaptively selecting a free
communication channel amongst- the plural:ty of common radio
" channels, which communication channe., wnen selected, is

25 individual to a radio link connecticn in- such transmission

sector.

The .ji.nvention- is based on the insight that optimization as"
to capacii:y and power -can be achieved through the combined
30 measures of sectorizing and dynamic channel access {DCA).

By sectorizing, the effective range. of a radio 1link
connection can be extended. That is to say, by radiating the RF
power of a transmitter means into a directionally ‘limited

35 geographical are, the effective range of the radio transmitter —
can be extended compared to omnidirectional coverage. By
reciprocity, the same holds for the reception sensitivity of the
receiver means. Further, by using DCA as the channel access
technique for each remote telecommunication unit and radio

[ ;
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: ra‘glty of common radio channel s,

&Y., is 25 individual p¢-E®SHASHS O

[

conmmuni-cati on channel  a

whi ch communwostiseaachaniiesh _ tfﬁ‘ml

| Fnk connection in such tr sector. The invention is
based on the insight that s to capacity and power -can be -
achi eved t hrough the conbined 30 neasures of 7sectorizing and dynam c
channel access (DCA). By sectorizing, the effective range of a

radi o |ink cBRAEESI omodukeheinyt @ndFiverrh8e¢tox o AL Bhe a@ommORg EREio
RF pover of achidAtehtish &H&ﬂﬁel@t@fatﬁ’é r@fététﬁlaédry He Peudiéd3¥rom sector

geographi cal are, the effect e ran the ra o transnjtter
ext ended conpar E8 E§SERE M zﬁ%ecg?ﬂﬂ%ene%ir °rr§chPBE?}y°rt %é'egétﬁﬁcy
hol ds for-the rpmapnﬁ.ng SPhis | beicaysef th@dCA algoeithm aeromat fealilyprebgnts

usi ng DCAasth CCSP hpi r s

t el ecommuni cat [ on un| tlngn alreé&f&c%éﬁ}&&ﬁﬂhﬁ%&%n channels of a
7 access nﬁGGF@rlﬁraag¢¢bﬁ sector, all the common radio

comuni cati on channel s of the system can be reused from sector to
sector, without the basic ﬂ for channel or freguepc pl ann
Thi s, because the D(A‘-'SPEG & CCESF UPLh QL 'é“tli’é' uF-B‘g’SPtmn

al ready occupi ed RULLSYSHem ocanhw&hﬁ.n! by instelldhgola aréfatively small

can be. but | ¥0byblinbeE, BEGEbedl il | DSuleFed Tho RXED S viiten. altelind ) WO

conpared to the%#?&ﬁ?promlby mlntalmns%w;‘ ténamyh imereasingng the

or even incr eééﬁuﬂﬁm.é&@ ion é‘ﬁﬁﬁﬁ»ﬁy éaa%thM 6085 *fhit0qi 88185855y
unit discl osed é Eatent 4,694, 48 By using the access
unit of the pre¥ nPaF%En 9% 4 cel I ul ar mobi | e network for

provi ding wirel ess connections bet ween several snmall cell base stations

ﬁgﬁdﬁl concepyrator oy ygHESPne® alaed 'L 8¢ ERE" Yo" LVl 14 ©
cellular mobile network for providing wireless connections
between several small cell base stations and a concentrator or
MTSO, a very flexible, economic, and high traffic handling
system can be obtained. :
20 '

In a practical embodiment of tlie invention, the radio
‘access unit comprises a number of radio access modules, each
having radio transceiver means and control means arranged to
provide a plurality of common radioc communication channels. The

25 access modules are operatively connected to the antenna means
for providing the common radio communication channels to the
separate transmission sectors. The various radio access modules
may operate independently from each other, without any need for
control equipment or the like. '

30 ' '

Accordingly, the radio access unit of the invention can be
advantageously assembled of independently operating access units
or base stations designed for opefation under the existing
business cordless technologies, such as CT2 or DECT, both of

35 which use DCA as their channel access technique. It will be
unde:.;stood that the access unit is not limited to the use of
this type of radio access modules. Other technologies providing

. communication channels under the control of a DCA algorithm may
be also used.

{THIS SHEET HAS BEEM
; REPLAGED i

[ I




system can be obtai ned. 20 In a practical enbodinment of the

i nventi on,wbt)e,lgaﬁi 0 access unit conprises a nunber of rRCiEbeRBsE5s S
nodul es, each aving radi o transcei ver nmeans and control neans arranged
to provide a plurality of comon radi o conmuni cati on channels. The 25 .
access nodul es are operatively connected -to8the antenna neans for
providing the common radi o communi cation channels to_the separate
transni ssion sect @%.aTAeitabieupopigioningeof mha different mdieitaccess

B e e e e e
i ke. | | u |
can be ad\eaft zﬁ%oﬁé?’f 'e?ﬂ#% 'El}f‘a? ng%p%ﬁﬁ’én ? )at??lgl a%%%sglilrﬁi% '

or base st at iamjacks gredd o ,0raldpahe icommond eadibe commahiogtionbelbameess of

cordl ess technpl ogi PE‘g s 0, 5 | DCAi
their chan{el .acc%gé?uéc nél]qﬁegl[%i%mi} ealf%fn%eér%’?o%%’y%%{]a#hﬁgq atc ﬁio
unit is not |Link qenneqtienise of this type of radi o access nodul es.

Q her technol ogi es providing comuni cati on channel s under the control of
a DCA algorithm ., be al so used. . W0 96/ 15642 )

posi tioni ng ofidvwe anf bmndéddireetdionaicesdio aco=bs canivmacdbrdihgonal the

cover age ea ' cLkl a hi su LN,
each (ove]'(rﬁf ay %ﬁe(e‘iﬁ.ogfndggéﬁhﬁ %h Skadr aa%jéc%t rhcéelﬁsgsc g'? }éﬁtd" ﬁg céﬁ?‘r%%ﬂ%%i B
communi cat i oreasendasice ofwitht heneys akke popresent| y aainess e dardless
establ i shi ng tadhii®gies | 1Bkn§OBEL! ia@)- their  channd)l hSckBBO'd idue,
notice that, froma sSyste oi,nt of,- Vi ew, an'&rmldlretlona_.l radi o _, ‘
aocess unit QREFARSRy FATHe 19enBiFah: ith SsSaRGLE] FRidiestionals radio
nodul es oper asidcegs N unit acyor deamee vetdtiore of t heugh edoudiness nessrdless
cordl ess tee | 0gQj es ' Lo cha Ss I que,

oper at es llst sé:lefﬂ dg'n *dal ?‘?‘%q’sﬁ%| ?f)éﬁdiinrict iruéﬁ-'laﬁria&r\eadi 0 éo%}[aé ess_a‘mi
unit or basemmmdcagionohandldng wapasdsy. cordl ess 15 technol ogy,
however  .praviding ext ended cover age and comuni cati.on handl i ng
capacity. ' '

As mentioned above, the DCA algorithm occupies only free

channels in a given geographical area. A required amount of

20 redundancy, both for repair and maintenance purposes ‘and to

account for an increase in the communication capacity for a

given sector, can be easily achieved in a further embodiment of

‘the invention, by providing the common radio communication

channels in a given sector by at least two radio access modules

25 of the unit, which radio ' access modules may operate
simultaneously during normal operation.

- Although two or more adcesa modules can be assigned to the
same sector, in a yet further embodiment of the invention the
30 antenna means are designed for overlapping sectorized coverage.

'In a preferred embodiment of  the i_nvéntibn, the antenna
means comprise an - arrangement of _.individﬁal antennas,
operatively connected to the radio transceiver means of a

35 separate radio access module.

In order to provide as less as interference between the
several radio access modules of the radio access unit, the
antennas are preferably of a so-called isolated type, having



As mentioned above, the DCA al gorithm occupies only free channels in a
gi ven geogr AN0i96/as642rea. A required amount of 20 redundancy,PORERSD4S09
repai r and mai nt enance purposes and to account for an increase in the
conmuni cation capacity for a " given sector, can be easily achieved in a
further enbodi nent of the invention, by pr8viding the common radio
conmuni cati on channels In a_given sector_by at |east two radi o access

modul es 25 of MimEmalgide apd Packward radiation ByAReXtiefyy operate

si mul t aneously during nor mal operati on. Al t hough two or nore

access nodul es can to_the ane segt i n a t furth
enbodi nent of the |%%%%’tﬁel’%é SFTRY: ﬁﬁg%gngfaﬁeé furality
over | appi ng secoﬁr ixasiiatdng agbtements, each ncampmisengeda erdmzﬁumeofpaheh

i nventi on, n L ndk Md s
ant ennas, operat T Vel %‘gﬁ%eét egﬁ Et%@erggbgé%%gﬁgcg}’ \a;g'}dﬂ; é @{;&gégghp
separate radio Fpeenna rréﬂlﬁ%ég a radiating, fyont side)and R penrradiaking or
interference begNbsldédcback $HIE) Nave Proves s B dRs sifithalbder.adi o
access unit, the antennas are preferably of a so-called isolated type,
havi ng WD 96/ 15642 PCT/ EP95/ 04509
9 m ni mal si de. ainl tiex lpreferrzet anbodimente ofi ¢he 1nvention, fhetdmtsenna

end, array gt epiass O p pl
el enent s, each coO sI‘IIS:I n gégéc‘o%dg%ﬁa n%g't C#ﬂgiie&& at or a%ove a conci‘[yct%%/oeo
substrat e, prov?%#*@twgn%#%ﬂmﬂp anmma having a radiating front side

and a non-radiating or shi el ded back S|de have proven to be very
sui t-abl e. referred e nt, of t |nve tlon

antenna 10 means corﬁﬁlgeo‘c’t"ﬁsxgﬁé'naﬁ‘" n%‘!’nift%tf bK?Fﬁ?‘l al 19 Pfaeé’rrﬁ

radi ati ng m cr aséleqt ahmpreaproper propagation path in case of :|.nterferences,
15 in a yet further embodiment of the invention the transceiver
‘means of each radio access module comprise switch means for
operatively connecting the transceiver means to a first or
second antenna arrangement.

20 In order to prevent interferences while communication
between the access unit and a remote telecommunication is
established and in progress, the access unit according to the
invention opérates preferably using an improved DCA technique,
called Continuous .Dynamic Channel Selection (CDCS). The basic

25 property of CDCS is that a radio communication channel is
selected which is least interfered at the moment of its
selection.

Accordingly in a further embodiment of the invention, the

30 control means of the radio access modules are arranged to co-
operate with the remote telecommunication units in the
associated transmission sector for continuously adaptively
selecting a free communication channel amongst the plurality of
common communication channel of the system. The radio access

35 modules and remote telecommunication units preferably comprise
transceiver means, arranged to provide a plurality of
communication channels based on a multiple access technique,
such as Time Division Multiple Access (TDMA), Frequency Division
Multiple Access (FDMA) and Code Division Multiple Access (CDMA),



To provide for so-called switch diversity, in order to sel ect a nore
proper prQpa i*ﬁp pattt Tm case of Lnterferences, I n agﬁﬁﬁgﬁﬁﬁﬁﬁﬁ
enbodi ment” 0 [ nvemslsqgapgq;eg,{pﬁeeal ver rreans of ea ccess

nodul e conprise switch eratively connecting the transceiver
means to a first or
prevent interferences

arramgenent . 20 In order to
I on bet ween the access unit and a
renote tel eciorumesaam i on i s established and in progress, the access unit
according to the i nvention operates preferably using an inproved DCA .
t echni que, cal | ed Cbntlnuous nam c_Channel Sel ection (CDCS). The basic
25 property of CHEsthe wraieryed) emkediment aof ofhendmvention, thee | zadie
which is |ea&%del§beﬁtfdaiﬂ¢s’ﬂaﬂd1€tlf§)fﬁiﬁoﬂﬁ téﬁecomxﬁﬁc%cthdiﬁ units operate
Accordingly i,n a further enbodi mariil he [ @ | Lon, e . 30 Cont({q;éi rreans
of the radi otBccefCIRKS ar &% angﬁ to g opel
renote tel eTebecommanicationst {DECK) shandardssoci at ed transnlsS|on sect or
for continuously adaptively - selecting a free comunicati on channel
anongst the plurality of _- common communi cation channel of the system The
radi o access 35 #DGGF'ESe&ﬂB°FéﬁB§ed%§P\é§6mn9%a9%m|Q%C%)r@b iEpund -

conpri-se t it EBSPQtéﬁEsmWBQB ﬁszarw;evlsipam%d% dpe¥ Ay b, Gﬁkerrl])erg,
conmmuni cati on.chagn a i q such as
Tore Di vidi onNATRY: Brdin. Aecest BribcipPed AREESE 4ot he thiiny eRpracls
Access (FDIVAMobddeCRddla GystemsV,| The! a‘hﬁmdeswmmational Symposium
E~~~~ 5 P . fo .

In the pref ePrH e?@%&%m}: nd?o%: hean%vne{ﬁ it %dlg Soﬁﬁﬂﬂ?&gtlon Bogtrm ‘
and the renpMassarBugskisi cﬁFF@heEn?-?sszel%?%u which aredasludede hege: by
the Digitakeference. Cordl ess . Tel ecommuni cati ons (DECT) standard.

15

~  In a constructional embodiment, the radio access unit of
the invention comprises a frame having parallel, longitudinally
spaced apart first and second mounting plates and means for
mounting the antenna substrates at and between the mounting
20 plates. These mounting means may comprise snap fitting means,
" wherein the antenna substrates or boards at. opposite edges
thereof are provided with protrusions and the mounting plates
- are provided with corresponding openings, such that in the -
mounted state the protrusions are received in these openings.
25 ' ' ' '
In case of mounting of the radio access unit at relatively
"high buildings, towers or the like, for antenna direction
purposes, means for controlling the elevation of the antenna
boards are provided. Although these means may comprise (remote
30 controlled) driving means such as motors, gear wheels and the
like, in a yet‘further'embodiment of the_invgntion, the mounting
plates are prOVided with a number of radially spaced openings,
such that the antenna substtétes can be mounted in a tilted
manner with respect to the mounting plates. -
a5 _ S _ :
o The invention relates also to a radio in the local loop
system, and a cellular mobile network, comprising a plurality
of geographically spread radio access units of the invention as
described above. '

THIS SHEET HAS BEEN
REPLACED

&



A nore el aborated di scussion on DCA and CDCS can be found in US Patents
4,628, 152; 4wédénsehz and a paper by D. Akerberg, 10 "Novel Ragg

Principles Useful for the Third Generation Mobi ] e Radi o Systens”, The
Third | EEE I nternational Synposium on Personal , ~I'ndoor and Mbbil e Radio
Communi cati on, Boston Massachusetts, Octaer 19-21, 1992, which are

I ncl uded here by reference. 15 In a constructi onal enbodi ment,
t he radi o access uni Thefabove<+nentioned iand otheri featurés camd ladviantageous of
paral l el , | ongi | | &St énag | .at

and neans for {-_HQ ﬂ%%ﬁ(tiox% H—,&Fégﬁtﬁ, g’r‘f‘%gq?&gfgt ?‘%t%;ﬁgft% %yftl glof with
mounti ng 20 pIaxegerQHGQetﬂnﬁhel¢EF¥@§#@ deawingdyr i se snap fitting neans,

wherein the antenna substrates or boards at opposite edges t hereof are
provi ded wit protrusions and,the punt i NQ olate are provided with
correspondi ng openi ngs, such # HSEGELE BuRt-culS+QERYLRIS b1 ot r usi ons
are received in these openings. 25 In case of nounting of the radio

access unit at rel atgyely. h
antenna direction ﬁfﬁr ](‘)sse%‘%g aﬁgé &ggnatcﬁh%“ﬁ E’ﬁéﬂgfév ggfafﬁe
ant enna boar ggstemn mt@vim h@tMth&Rﬁ&ns may Conpri se (renote

30 controlled) driving neans such as notors, gear wheels and the i ke,
in a yet further enbodi Qt of the invention, the untln pl at e re ,
provi ded wit® a nuntBASof2 (ShAYR 4 1T & TEF YD SShemasic many F'tﬁaFY??ﬂ%a prior

ant enna substr aaes eellularmobile i teleddinmaticativnesysteni.n respect to the
nmounti ng plates. 35 The invention relates also to a radio in the

| ocal | oop system and a cellular nobile network, conprising a plurality
of geographically sﬁ?tguiawﬁhqyﬂacéasg veryssciematic mannemnpast of cellular

-described abovegygtem according to Fig. 2, in whichAVERWEPaPHERd11er &8s are

96/ 15642 PCT/ EP95/ 04509
11 15 TiRVeRAAS B3 HARES PSther features and advant ageous of
the invention are illustrated in the follow ng description with

reference to the encg. ged drs%‘@viﬁgsa schematic, partly sectional view of an

embodiment of the radio access unit according to the present
invention.
20
Fig. 5 shows a schematic view from the line V-V of the
access unit Fig. 4.

Fig. 6 shows, in a very schematic manner, transmission
25 sectors formed by the radio access unit according to the present
invention. .

Fig. 7 shows schematically a prior art stripline antenna
board used in the radio access unit of Fig. 5.
30
Fig. 8 shows a block diagram of a prior art radio module
used in the radio access unit of Fig. 5.

Fig. 9 shows, in a very schematic mannexr, an application
35 of the radio access unit according to the present invention in
a cellular multicell overlay mobile network.



5 Brief Description of the dr awi ngs Fig. 1 shows,

in a verywiss®gds C manner, a prior art RLL system proy'ﬁl}ﬁgyw FRLL
a

and MRLL. 10 Fig. 2 shows, in a very schematic manner, ypi cal
pri or art cellular nobile tel ecommunication system Fig. 3
shows, in a very schematic manner, part ofl8ellul ar . system according to

Fig. 2, in which several sn&ller ceIIs are 15 overlaid by a | arger cel
Fig. 4 shows a schemat i creNrahuSa il LR S K Vit sl F*%Polnent of the
radi o access unit according to the present ~invention. Fi g.

Fig. 6 shows, 1n HephpRY. %h%@%?%nhaﬁﬁ#v?riméﬂ’?ﬁmf‘%é‘?sggﬁi‘%iew%mé&
by the radi onewcbesdestribedanii rig.lmstn.‘raa:qﬁ eitht referencento am exemplary

Fig. 7 shgwseﬁggaqﬁlhhgal ly a prior. art stripline antenna board used in
the radio access unit of Fig. 5. 30 -Fig.- 8 shows a bl ock di agram
of a prior art radi o nodul e used in the radio access unit of Fig. 5

Fig. 9 shows, in gigery snbeaaanCemapBé oﬁramltrﬂédmmﬁﬁu&ftib%
e U b PEGRAALAG, ule (YRR, ANC RIS " amer] CStbdbd] A © g
PCT/ EP95/ 04588sclosed by Internat:.onal Patent Applikation WO 94/19877. The
Detai | ed BesgybpbinOls* gdikrdI P IadE ifiated with reference numeral 1 and
comprises a plurality of radi_oécce_ss_ units or base stations 2,
each comprising a radio transceiver unit, the transceiver output
of which is connected to a receive/transmit antenna 3. The base ‘
stations 2 are further coupled to an exchange or switch 5, for
15 connection to a public telephone and/or data network
(PSTN/ISDN). Although the connections to the exchange 5 "are
shown in the form of a cable 6, i.e. a copper.wire or an optical

fibre, this may be also a microwave link, for example.

20 The system further comprises a number of remote wireless
fixed access un:Lts (W)FAU 7, comprising a radio transceiver unit
connected to a receive/transmit antenna 8, for establishing a
radio communication link 15 with a base unit 3. The remote units

. .7 comprise either one or both a telephone terminal 9, for
- 25 connecting an ordinary wire-type telephone 11 and a further
receive/transmit antenna 10. As illustrated, the remote units
7 are fixedly installed in (or at) a buildirig 12, such as a
house or the like. The antenna 8 may be an indoor or outdoor
antenna, preferably a long i'ange antenna, w_hereas the further
30 antenna 10 is generally an omnidirecticnal indoor antenna.

Besides fixedly installed remote units 7, the system
comprises also several mobile remote units 13, in the form of
telephone handsets, for example. These mobile remote units 13

35 each comprise a transceiver unit, one end of which is connected
to a receive/transmit antenna 14 and another end of which is
connected to a microphdne/ loudspeaker arrangement' for voice
communication, for example. As illustrated, these mobile remote
units 13 can be used inside the building 12, to establish a



Wthout the intention of a limtation, the invention wll now be

descri bed aRgoiekhsegdrated with reference to an exenplary 5 aitqathoso4she
Ftg. 1 shows an exanple of a RLL tel ecommuni cation system provi di ng

fixed (FRLL) and nobile (MRLL)..access, such as di scl osed by

I nternational Patent Application WD 94/19877.13The 10 systemis generally
designated with reference nuneral 1 and conprises a plurality of radio
access units orradixe 3inki d8s with theafixednpemetaguaitadi7q twimnsthke vindoor

unit, the tran i oMk P f ' L Sy eghed s ahd
receive/trans m'sﬁ%é(n’?éahngbg. I é: %egs%Mst?g‘flg% Ehér gtr?y%%eers.%ao%]b:fse%u%% a
an exchange or &i¥eeh radie limk 1Pnwithjanbase upitpp| via theiphsaspective

and/or data ngivéikas 3 d® M4 ) SDN). Al though the connections to the
exchange 5 are shown in the formof a cable 6, i.e. a copper wire or an

opti cal I bre, this may be also a mcrowave |ink, for exanple. 20
The system further cImpasscefabasebstatiions2obpevatithgsin accdrdanteawithsthe

units FAU 7, | Si [ ' 1 '
oce vel & r ansi PEIEAE 14 Bokef dotdPéioy RettholBios eulfi Ui BE1ghisda o1z,
15 with a base GFd targd DEGE.r easheofinthese bage shiahions covexs andivitediaren
tel ephone termumaidly dUE size CHHEPilded ,ahadodi B2 Mivkrb8elYDeatebr@iedsy 11a
and a further receive/trapsmt antenna 10, As ilJustrated, qt.lrklle r ée
anits A% Jarde dYRbeR Of | BUCR PIEF STIIONE, # AAE 150 R isgalied and
house or the |idennedtmadintennahé newclengen ihddar ordert dror coveranéetersive
f bl I t furt 10 i

DLl LY 2 | R A M RS e e Ugelthe™"? 10 o

installed renote units 7, the system conprises also several nobile

renmpte units 13, inpghe fProhohs a tyBierhose11a14S chdbi{ @ t EXEEBRun IEWefon
nobil e renmote units 13 35 eacgEgpa:érl,se'a t.ranscei veé unit, one en
|

of :
which is coMhed¥RFem, gengra aignated nFete¥engR) aHB?ﬁéf Q4 ofhe
which is Cc e dirol el onep v adreudopidkcradivasgatvions for wmite 21,

ST o2 o R SR, ey b3 ak S nd 15 a1 b°HIAE pvactihd 23,
PCT/ EP95/ 04509 illustratively depicted in the from of a tower, and a radio
exchange or mobile telephone switching office (MTSO) 25.
20 | |
Each mobile radio unit 21 comprises a transceiver unit, one
end of which is connected to a receive/transmit antenna 22 and
another end is connected to a micrbphonelloudspeaker arrangement
for voice communication, for example. Each base station 23
25 comprises a radio transceiver unit, the transceiver output of
which is connected to a receive/transmit antenna 24, and -
provides service to a cell 26. The radio base stations 23
connect via a wire or cable 27 to the MTSO 25 which connects in
. turn to a PSTN/ISDN 28 providing service to landline
30 subscribers, represented by a wired telephone 29. Through the
cellular network 20, a duplex radio communication link 30 may
be effected between two mobile stations 21 or, between a mobile
station 21 and a landline subscriber 29. |

35 Although only three cells 26 are shown in Fig. 2, a typical
cellular network may comprise hundreds of base stations 23,
thousands of mobile stations 21 and more than one MTSO 25. The
cells 26 are of the size of a macrocell or a large cell. '
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- 35

or
requ:.red involving relat::wely high networking costs owing to

the wired connections 34.

Although it is conceivable to replace the.wired multicell
links 34 by wireless links 15 as shown in Fig. 1, this still
does not solve -the.problém of having to install a large number
of base stations 2, to establish a radio link with the various
geographically spread radio access units 33 of the cells 32.

A proposed access unit according to the invention, suitable
for use in RLL and WML in cellular mobile radio networks
providing extended coverage and communication handling capacity,
will now be described.

Referring first to Fig. 4 there is shown a partly sectional
view of the radio access unit 40 according' to the present
invention. The access unit 40 comprises a longitudinal frame
having parallel upper and lower metal. mounting plates, 42
respectively 43, having reinforcement fins 41 transverse to the
plates 42, 43 which fins 41 are welded or otherwise fixed to an
intermediate metal stud or post 44. The post 44 has a concentric
relationship with respect to the mounting plates 42, 43. Between

a.aﬂrapamaana%asw P E2rgd NAumber B! Sndl12 s 38 mbgepaf
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14 woO9e8eder to increase the traffic handling capacigct/Erosessoo
cellular nobile network within a given area, it is necessary to

decrease the cell size. Fig. 3 shows a typical enbodi ment of a ~cellular
mobi | e network, in which a nupber of relativasy small 5 cells 32, such as
pi cocells, nanocells and mcrocells are contained within or overlaid by
a relatively | athe munting plates aa #A3@tr tbel cigeumferententiiextecf ahnumber

various cells gie fepiStithess ni scullsar ﬁ@%@@%ﬁbﬁﬁinbuihtﬁﬂﬁa”?ﬁéféé'is

i's shown conprising sever al er ce
cel | 32 conpri @é#@@%%%wegg modules\453)i3nf sntenna beards 46 axe

nobi | e3§nl ts iZan?n-éﬁé& 1 Idppodite eeaés of héﬁﬁmtl_dﬁlecﬁhiteThgryﬁtuduﬁaaQﬁésﬁl
units are_linke such as a coaxi al cable or copper
wires, to a %on%%‘ﬁﬁ?gg%re]i%ge% 4(7‘35 which is in turn coupled to the MISO
36 of the overlaying macrocell 31. In particular in dense residential

or metropol i tan g egRei éﬁ?ﬂ?hgnetworﬁﬁn costfﬁ%wl ]hg’tﬁeﬁ@y Qfe [provided

required, involving relativel
connecti ons 34.Wi%h spring 1°Rﬁ§ﬁoﬂ§%t¥¥5%%n%(ﬂfc&1ﬂ§b¢§ tU‘ e &QEnFﬁé Sr3Eey

glﬂ ti ce![ | |1’%lﬂ¥§e bﬂy 48 rﬂﬁ&%dd:{ﬂi@ﬁ Lit @l‘é[r&bepﬁnaﬂnﬁl ﬁgeﬁ:.ngbl 9 S%f |the
oes not so]yve the pro in 0, nst.a as gy
arations 2 140 teiRd FLaeee B Ml i) irued 4t e ATy B
spread radi o aquuesisingitthe ﬁsnefagmms:elﬁtm 8pring force, bhqomopnsedgasberths
unit according v, | 4Q, el.N RLL and WML in

cel lul ar nobi | eé'P dé}g l#letév\\“ﬁér:’klss}n reldd prOV| rr?én e%ﬁé&%@ cover age and

communi cation handling capacity, 30 will now be descri bed.
Referring first to Fpie frahker @nd at@wm:anaeat lpadiRC tadkes  modiiBEk Olg5! Nend

radi o access_unit, 40 accor to the nventlo The access, n.lt
40 conpri seés a ?‘rbtrﬁfﬂ cﬁ’ﬂ%sf ggn%r%§ch gﬁa?a?ir étléogﬁngOV\%‘?

nount i ng pl at esof 4h uppere;apatlinnesy dfid adlower r:mrﬁ:mmsnenasf showrl At the
transverse to t S

fixed to an ﬁ%ﬁ etprneé"q'tdn's5i é[/\'f}l&%“{é 2 ?f%i@{.%%@ ost g? ﬁég}?{%iﬁfed
concentric which | gaBRests, PNeFegpe'éﬁl% oi%'lhé'-hﬁ)LFFﬁmifEF pPEt e xradoge for
Bet ween receiving the post 44, such to prevent moisture from entering

20 the radome 50 via the post 44.

The post 44 generally has the form of a hollow shaft having
holes 54 in its boundary wall for receiving connecting cables
(not shown) of the radio access modules 45. Via mounting flanges

25 55 fixed to the upper and lower mounting plates 42, 43 the frame
and radome 50 can be fixed to a mast 56 using screws or other
clamping means.

Fig.' S shows a view from the line V-V of the access unit

30 40 of Fig. 4, with the upper portion 51 of the radome 50 and the
" upper mounting plate 42 partly broken 'away. The mounting
elements 47 have a general U-shaped cross sectional front side

57 for receiving the antenna board 46. At their back side 58,
the mounting elements 47 are provided with a pair of protrusions

35 58 for receiving shank like mounting means 59 extending in
longitudinal direction of the frame elements 47 for fixing the
radio access modules 45. In the embodiment shown, the radio
access modules 45 are simply fixed to the mounting means 59 by
means of screws 60. The antenna boards 46 may be clamped to the
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15 t hvovgHiRéer N0 pl ates 42, 43 at the circunference thei;@@mﬁwber

of radi o access nodul es 45 and correspondi ng ant enna boards 4 are
arranged. These access nodul.es 45 and antenna boards 46 are nount ed at
opposite sides of an. internediate |ongitudiagl netal 5 nounting el enent
47. At their short sides, the nounting el enents are provided
with spring | oous¢ipgoeiemenhs 67 Gpr retherwise tficed byt wgapsaof adhesive

pins 48 are rqeqlewdd EBrCoikafPReNdnde ShRR)9Ys 49 of the 10 nounting plates

42, 43, by virtue of their spring action. By pushl ng the pins against
the spring force, the nounting el enents- 47 can be easily rel eased from
the frane. : As chle He as&mrﬂré:hepﬂgunsedthadlﬂaageesssrrw Qfes‘i%m"e&d

15 ant enna_board e vere tic radone 50 Si stin

an upper pgl’tI% %Sf % 591?" %LQ %%lon %g‘ aving ag, Puthr %L? ete Sﬂ’éﬁh 18
portion 51 of S!nhéleatd&hsnatbleos-mrelmdis afs gheo\poltd 44. Thehimesulting
connects over gaspgl g1l rbé:bebeems&e Foxk Npeé fea ect{xg&\e/exbfﬁstee Rea!

44, such to prevent noi sture fromenterin radone 5 lra t

44, - Tagip AGGess) meawdes |4° hal- ghe Eot: GOBmUALLaFAoR enénpq‘mzng
hol es 54 in i handAttingarxovabhotwn) . rece| vi-ng connecting cables - (not
shown) ofl he radi o access nodules 45. Via nounting flanges 25 55 fixed to
t he upper “dand | ower nounting plates 42, 43 the frame and radone 50 can
be fixed to a mast Bg6fittiggsthewpins #8han the cormespondings. holes:

Fig. 5 shows gogaewpﬁéamage&' .1 ¥n¥ e‘ent:% gece&%hw bnal o0 8k E.!oqnt

with the upper _portion 5 rad one

pper nounti n
42 partly broReAt&Ra$2, Th %rﬂqqﬁj‘na %ré?eﬁlsscé? hﬁ@%ﬁ%@rid! augsﬁas !
cross sectionpbsit9oh with respédtios theecpostInn4 hertin e aetoand elvation

of pr ot  usPonErgRS5BoF FhRCHETURHIBEASRIOR, hosReuht frlr A o RSB

in. - longitudinal direction of the frame elenents 47 for fixing the

radi o access nodul fﬁ Q%réf‘ei'i’é‘dmfﬁé‘ﬁt SE©Whe til‘?cera%d'u?xit acBorling to

nodul es 45 are SI ed to thhe m)uaﬂl ng neans 59
_ 1nvent:.on, _ access modules - 45 and their

'corresponding antenna boards 46 have a hexagonal arrangement

20 with one antenna board 46 per access module 45, thus providing
six transmission sectors 66, 67, 68 ,69, 70, 71 as schematically
shown in Fig. 6.

The antennas each have a substant:al.y 120° radiation
25 pattern 65. Accordingly, 120° degrees transmission sectors are
formed, such that omnidirectional coverage (360°) can be
provided by three non adjacent antennas 46, e.g. sectors 66, 68,
70. By adding another ‘layer’ of 120° antennas, i.e. sectors 67,
69 and 7i, overlapping coverage of the adjacent transmission

30 sectors is achieved, thereby providing redundancy.

For simplicity the radiation patterns of only three sectors
haven been shown. A skilled person will be understood that even
more or less transmission sectors can be formed, dependent on

'35 the coverage area and the communication load in such area.

Microstrip antennas having. an array of radiating patches
are very suitable for the purpose of the present invention. Fig.
7 shows a prior art microstrip antenna 75, which includes a



means of screws 60. The antenna boards 46 may be clanped to the WO
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16 nounting e sf‘errents 47 or otherw se fixed by nmeans of adhesive or
screws, for exanple (not shown). - As can be seen fromFig. 5 the
flanges 55 are designed 5 such to be fit tam nmast 56 having an outer

di aneter which is smal l er than the inner dianeter of the post 44. The
resul ting spiuxabityaofbeondudting patchesnd6cahavet angondbttingf suhface

radio access Mgyl ctndOpaficfies’ 95 GEATYRbERELENEAON PAUCELPRace 5B Hon-

(not shown). 10 t he e correspond
holes 49 eeRduching énssgmetibat:ﬁelearﬁsrr e7€b-f 'EheheratshesOﬂSt fre series

{mlu?tidng - p|©6ﬁﬁeé€?%4ﬁyté&fm¥ﬁﬁtbg marntm f;?@:-:gﬁedtietahgaaaedntlza é:.poles
ilte i respec e is to_se

15 angl e for tré{" ﬁ%n‘f?@\t‘?%pﬁbﬁ %seﬁﬁﬁ ' 3 FESROR; tt PFZdBS Fofflea,
In a preferred éubocbmn:tmgtﬁi’ee amm:ﬂ'aajmct thecGhFdn:m'gnscezvert berminal of a
i nventi on, ul 4 ohpke di.ng
ant enna boar ds 4% ﬂgve a exagona gar ?.%.ne erérgﬁtaﬂgsﬁ\%?t hg%xrrfeacefﬁt Z?ma anlrt% A%e
per access nodufennected o @ XML temléﬁ@- ofatbe syppsceivesy sagd feyms a

68 ,69, 70, 71 génseA@iRting|dy isolsdudVor BHidldedd back-side. The antennas
each have abiubstant irally 120[err] radiation 25 pattern 65. Accordingly,
de

120[ err] ees transm ssion sectors are . formed, such that
omi directional covEhegecX@B8fip rdrtemsn 25 has apveriydidwbyadbatitomoro its

adj acent anten rﬁé?létssi&e gatlzé e&&gé? 6@11%@ Shat %%Qse %ﬁ&% Ver?é}gtlggrarranged

"layer' of 120 ‘antennas prng

coverage of thelBdpadesagonads Shapen Borsexample s with cvedor: nEmtmally no
provi di ng reduwarwm of RF eneEg;‘{ BetWber | dd4ddent 3cdinindl . p@héeleskaée of

indor st o0d ThaikeRIETSY Gy ACIaEenE, SnFpaRan 18 frpd &asy 6098, pEveR wikpout
dependent on 3Sadditbonal apasures suchtd= addimgnRE atesistismimaberiab betoeeen
adjacent antennas. Accordingly, cross-modulation effects between
adjacent radio access modules are negligible when using these
microstrip antennas 75. Reference is made to International

20 Patent Application W094/11958.

As already mentioned in the introductory part to the
present invention, the radio access unit according to the
invention can be assembled from radio access modules operating

25 in accordance with one of the present business cordless
technologies, such as designated CT2, CT3 and DECT, all using
DCA for accessing one of a plurality of common radio channels.

Fig. '8 shows a block diagram of a radio access module 45,

30 which operates in accordance with the DECT standard. In short,

DECT is a Multi Carrier/Time Division Multiple Access/Time
Division Duplex (MC/TDMA/TDD) digital radio access technique,

providing ten radio carriers, each divided into 24 time-slots
which serve 12 duplex communication channels, called a frame.

35 ' . .

The base station 45 has a wired connection 81 to a local

.~ exchange. This is a trunk or a multiline connection for up to

12 aiui_ultaneous telephone calls. Via an interface 82 are these

" calls transcoded into ADPCM formate by speech codecs 83. Central



M crostrip antennas having an array of radiating patches are very
sui tabl e W-%hgézpurpose of the present invention. Fig. Mm&%’a prior

art mcrostrip antenna 75,. which includes a WO 96/ 1564

PCT/ EP95/ 04509 : 17 plurality of .
conducti ng patches 76 above a conducting- smgf ace 77. The patches 76 are
I solated fromthe surface 77 by a non- conducting internmedi ate | ayer

78. The pat chhenttolarandecappiicationniegtied gy détedts nﬁﬁc&ﬁiﬁgd cadl® and

ormnal g0 Cogea: utvotnd ety o Yerdt L Al Bt R an,

termnal of sarriexadamdactdme nsdore. ¥ne acadndance mﬂacetﬂé IREAACDAS:

connect ed t0g3 %M , CafENGhesded NS il aasqm@{plésm}f@smt% different
non-r adi ati ng ated r ghi‘el ded back-si de e mcrostrl p

antenna 7% h$§n§eﬁ§ &F-QFl 8hot8- The module 45 has A fBwAnRs and siot
that these aammndaatuenarmgecbs whaca heomgesd shoge, ré@épEiS@xErD'aQ;d

W th o of VALLUARhUHRn r1RRNG! | e e oS-G HEGH-OE AR AN

The | eakage O ner gy o adjace nnas 1 s

wi t hout ad@rananit /Reesives (TR aswauqhn@’lRFandesam ansennaedisersity
bet ween %%%Eﬁmesantﬂ“na"ﬁterﬁ?&‘-”&ﬂiréﬂb.’{tycigs%mﬁﬁ@tiéﬁ&é&n ﬁ&ftﬁctaimema
bet ween dj acent ra %o access nodul es are ne when using these
m crostritl aft¥RRALLYs 1 e°?@%ﬁk°¥c?q‘?ﬁ%fchﬁ@ﬂ’ Sempwndeation,

- Application YAg4edhbe8l logic firsu%zﬁle'semhe othéroattentia (WEESrE chAnGingy

vent 1 on calBo-AaafPIER AR on; SBahRRLS TUGISs Operating 250 in g

accordance with one of the present business cordless t echnol ogi es,

such as desi gnat egneT2ra 413 attd¥Fake 2ble Ugh8d modul'QCAALEOVc éfééé NGHONG
of a plurality of n nglo channel s. g a block
di agr am &P arFSG?-Ueﬁgmég‘Qd BEPE 482 3RRG A oﬁEP&PE‘é FﬁréBEGPHEFEE wiPh
tNUhle DE|CT Zt asg‘neﬂrohmsahﬁzbh andDE&ﬁl'ztﬁoB Muiformaiorr /1B rr@uawgadon from
tiple Acc A C
Vochrir que. _ E3RpEYER, darg kyoulle U, nedad ey Tedipileitn 13 ARACESS

whi ch serve theddptexteohﬁuhraaﬂﬂbhteﬂahneﬂmit c2? ! ezbnndcted as shown

20 In the case of a mobile unit ‘13 shown in Fig. 1, for
example, the line connection 81 terminates in a m:.crophone/
loudspeaker arrangement.

In accordarice with the present inventibn, each of the 120
25 radio channels of the unit 45 are provided to each of the
sectors 66 - 71, shown in Fig. 6. Remote telecommunication
units, such as the (W)FAU 7 and the mcbile units 13, shown in
Fig. 1, or the radio access units 33 of the cellular overlay
mobile nef:work shown in Fig. 3 in either one of a transmission
- 30 sector 66 - 71 may now, in- accordance with the DCA/CDCS
technique, select any of these 120 channels for communication
' purposes, provided such channel is not used by another radio
link connection in said sector, whether or not processed via the
same radio access module 45. After selection, such channel is

35 individual to the established radio link connection.

Each 6f the wired connections 81 of the radio modules 45
of the radio access unit according to the invention may be
separately connected to the PSTN/ISDN network. However, it is

L]



35 The base station 45 has a wired connection 81 to a |ocal
exchange. TRygodfsege trunk or a multiline connection for up tecrEposeses

st mul t aneous tel ephone calls. Via an interface 82 are these calls
transcoded into ADPCM formate by speech codecs 83. Central WO
96/ 15642 - 1&CT/ EP95/ 04509

18 control and application logic 84 detects incomng calls and

control s out goprgfexired, tmdcephects thel tradio cmoBubesi tms of so-cathedi Mode

and tinme slotsn 0 cq et D rges

via a nultipl eggg*:%&i ?ﬁig FQPQ V&lllghgc%?rt\:ec |c?nstran qu &%I}gt?% ¥ the
nodul e 45 has QSerdﬁﬁDunaeswe:k Thig NCT oey bej en-nnuegalmlm asseasoupit
sl ot receptlonleaélf fb&aaﬁmagﬁeoaoahﬁéagaﬂmecgfuﬁ@lop%@che%l un3€ 40

al so controls ran cei,ve % swifch 87 and an antenna
diversity §RPFPh1§8 9? 4nPENAR Bi GEPAFRYS; BOVEIMEnented. Wth antenna
10 diversity, if a radio connection provides no good communi cati on, . the
control logic first o] n d
comuni cati on chann%& bgﬁeng £H$h€§§1 Q@b&ﬁ% ce oflgﬂgi@ﬁb g 3 nded
consists of a met msmrﬁéw&mmwedegat o naartthﬁsmteanaanardsms.

90. Synchrfmkéat tre %@I&éﬂhdﬁéé”ﬁﬁﬂ Onths_sétrma&eﬂeérqmy 1so  be
recei ved data b 5- 1, wher eas suc rmatlo |s added ahe dat a
Lo be tranthi« ABAER)Lef Lnos SERRFALE CaoRELan A & of the mAstoR€e 4PT

a nobile unit ézampben Suachi ghat, ther accessamnlie, mhenllynhoueeaeeheona&ious

termnates in d

accordance w t%ngh%gr esenésl‘}nsve Lé| ggii{ §ch'ﬁ¥)4§t[%%y2§h°?gd?lﬁuéhe%&@l Ehe
of the unit 45azte wmmcanmmcm bacused fan the purpose ofithenprasent
Fig. 6. Renot e,_hegﬁgggnum cation units, such as the (WFAU 7 and the
nmobile units 13, shown in Fig. 1, or the radi o access units 33 of the
cel lul ar ?rérlay mobi | e network shown in Fig. 3 in either one of a

transmission 30 secWith66he Idcesy Wit adcording di)thevpriesehe DEO&RDISN,
a RLL system can be provided by simply replacing some of the
base stations 2 by a radio access unit 40 according to the
invention. Of course, taking into account the extended coverage

20 and capacity of these radio access units. Diversity can be
achieved through the installation, near to each other, of
several radio access units accérding to the invention, such that
they essentially cover the same region. Instead of complete
access units 40 as shown in Fig. 4, it is also conceivable to

25 make clusters of radio access units 40, having access modules
45 as shown in Fig. 8, and access units simply comprising
antenna boards 46, as mentioned above. To achieve polarisation
diversity, for example, the antenna boards may radiate with
different bolarisation. In such case, the radio access units may

30 be mounted on the same mast on top of each other in a tandem

configuration, for example.

Fig. 9 shows an application of the radio access unit
according to the present invention in a multicell cellular
35 overlay mobile network. By positioning the radio access unit 40, |
for example, at the point of intersection of the macrocells 31,
and connecting same with the MTSO 36 of the macrocells 31, a WML

37 with the remote access units 33 of each small cell 32 can be
established via the access unit 40. It will be understood that



techni que, select any of these 120 channel s for conmmunication pur poses,
provi ded syi9be/psggnnel is not used by anot her radio || Nk peg/Eposiddsen i N
said sector, whether or not processed via the sanme radi o access nodul e
45. After selection, such channel is 35 individual to the established radio
| i nk connecti on. - Each of the wired connections 81 of the radio
nodul es 45 of the radio access unit according to the invention nmay be
separatel y cthisctisd a yenye effiigientnmannest k witdonrethe tbasic need\for a

96/-15642 channel or frequency planning, ofp ﬂx'f&?@iﬁé@?e various small
19 preferr d t%ﬁ%onnect t he rgg 0 nbdul es % s0-cal | ed Node

Cont r ol Un|t°F&§Sy ansg-the traffic; generate tF%ﬁfﬁbYOFﬁrﬂ?neraﬁiQTNﬁFSDN
network. Thi 3oWChn@ayehporaridy) etot njudtel fycitrsa wikded 1inkt3€lds diwwn in

- exanpl e unted a the frame of the access unit 40 5 shown in Fig. 4 or in

a separaté€ h d€ing. " In general, the radio access nodul es shown in
Fig. 4 need not necessarily be nDunted at or near t he antenna boards
46. . Like the ahaveauBa! aeeadsNait! f&%’é%z@iﬁ# regedt idventio

installed in a separate hou at nd st 5 for exanpl e.
Such t hat thEraUé- § BRi exX ﬂgﬂl tfﬂﬁr’}se‘s% evSPPB ing of .callan G§ands.
As will be unaemswaadlbystbySEemhylEeﬂ eﬁaﬁpke art, various antennas can
be used ﬁsr t he purpose of the present |nvent|on 15 Wth the
access ufit accordlng to the present i nvention, - "a RLL system can'be
provi ded by sinpl Alcbpughi itdes ppxessnt hénvenbiea has: ibern 2dsgcuibedi with
access unit ¢@racankdl % (2 bhEcifibnLabodifient! eréenzsfi'k'd&mhﬂ&%anon

account the exten coveragF 20 .and ca aC|t¥ f t I 0 'access units
Diversity cafiYBEem, 3krfillfe HROagRtPRE that fhey 1 idsn af the presger,
of sever alintraflt QoAcean benised adeh gevgrhd abces@mhmn.ogmm igueth as

they essepti CQVer S reql.ong. f I its
40 as sh§§m ?hhéiﬁguﬁ,c#@£1sggﬁs5&%gﬁcgftg%#§3€0%§?%§EE§S%?U§F%r §F§
access unit sa¢eesBavnhy.access nodul es -45 as- shown in Fig. 8, and access
units sinply conprising antenna boards 46, as nentioned above. To

achi eve pol arisation diversity, for exanple, the antenna boards may
radiate with - : - o



different polarisation. In such case, the radio access units may 30 be
nmount ed on tyeogasmz mast on top of each other in a tandem PCT/EP95/04509
configuration, for exanple. Fig. 9 shows an application of the
radi o access unit accordi present invention in a multicell
cel lular 35 overlay | ey POSiti®ning the radi o access unit
40, for exanpl elmljlmrlimw'ﬂrl ntersection of the macrocells 31,
and connecting same w e of theChaim@cells 31, a WL 37
with the renpote access units 33 of each small cell 32 can be

established via the access unit 40. It will be understood.th WO )
96/ 15642 1. A radio access unit fey petabl ng radio 1link
20 this i Scanhe&meh’sl Wit aeplerality hest gébgrbphneammyd siomraaa remote

channel or f anni_n of .connecting.th ar i rral I

because t he gFﬂsgaﬁﬂBP&FEgiPﬁer%{}: Sgﬁ‘gr f?%l?/e%?ce% IW%n(ﬁ:oEﬂ‘\pﬁsmg

tenporarily, notrpnsceﬁ.yergmaans; eamem heans andweontrolb me€ang, Pperatively

The radio acces ?oﬂﬂh&t@ﬁ% z‘lﬂntdé afﬁlafsff% dmga&b%mmun i[éi'?%lﬁ?mels
or ar wre

excel | ent t ool the cou ess

systenms, for ex&ﬁpﬂére$61°nalli’ seE\FFﬂBﬁﬁht‘Yﬂ!s'H%%%‘Pﬂ §8REQ%S 0
described with ip thetesgiderddic taRRiddivednmednsynantefingd hddns and control

present o 1B, meePn SR, BEeHhued, e, WEEY 1R Bach oA ¥RLG) SERnBmipiTen
15 FDMVA and CDekBctaws amplurxhlity off compodi radic odmmimicattion chammedsssand
uni t. wherein said control means are sXranged td-'cd-Tperate with the
remote telecommunication units in a transmission sector for
adaptively selecting a free communication channel amongst said
15 plurality of common radio channels, which communication channel,
when selected, is individual to a radio link connection in said

transmission sector.

2. A radio access unit according to claim 1, comprising a
20 number of radio access modules, each having radio transceiver
means and control means arranged to provide a plurality of
common radio communication channels, wherein said access modules
are operatively connected to said antenna means for providing
said common communication channels in separate transmission

25 sectors. |

3. A radio access unit according to claim 2, wherein said
radio access modules are arranged to provide said common radio
communication channels in a particular transmission sector by

30 at least two radio access modules of the unit.

4. A radio access unit according to claim 3, wherein the
antenna means are designed for providing overlapping sectorized
coverage. |

35

5. A radioc access unit according to claim 1, 2, 3 or 4,
wherein said antenna means comprise an arrangement of individual
antennas, operatively connected to the radio transceiver means

of a separate radio access module.

- This Sheet Has Been Reilaced
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1. A radio access unlt (40) for establishing radio Iink

connect i omo vg/iskara pl uﬂ‘m$$ ically spread renpper/ppéfifa8gyTuNi ca-
5 tion units (7; 13; 0 access unit (40) conprising

transcei ver and 45) and antenna neans (46; 75)
operatively connected to providde a 2gurality. of comon radio
conmuni cati on channel sin directionally ‘separated transnission

sectors (66-71),6-sAimdiadnecess unit rageoxding tovdleim 150! whexedn( 481d
and antenna 3Re&#n446 Shfalze syJcH1g cgmg)é)er

renote tel ecgﬁrmu éﬁt f‘ﬁé Eﬁlg 0 13%33 laéé& ﬂé@l Sgl o#’gec 8r
(66-71) for Hﬁﬁﬁ %I?" | W }Péf]éw??%er? @%merne& cation
channel of sai-d plurality of common radi o communicati.on channels,
charactergsed in th r ceiver nt r.ol ans and,
ant enna rr%ans (46'9 % f%#go aa?c?%ér)\sgée 0 ST &Inr’rg é‘fcﬁlﬁri"% |8r% %’h?%’??"an
15 sect orsaid 6ir¥di)vredua3e AntRANAS @telrdampticed: lfh axirayf antednabyr eachy
of cqw%eéilsabsemm &Ad1 2P1RANE f V‘i’% {a 05 Q1 Q' #8hhPla

channel , en, sel ected, can, be,reuse e sane ra |o access unit
(40) but is there°n|%|%|%§Eée§w4%lﬁ?‘mﬁ@connect ion in-a transni ssion

sector (66- 71) radi o access un|t (40)

accordi nher, ess, nodul es
(45) eac haV| n ? Ijadl%) acﬁe%elﬁ:lv%% %&%&gaﬁ&' E&ﬁ‘?f“ol fEeLn SRR
to provide araﬂxat'aing yelgment commm a adonductivei patcbnra@m:mr sabove

wher ei n sai Chrésh&;@@ﬁfﬁss providfng érﬁlefﬁé‘?ﬁ# QE&%? "TTI#I ‘

sai d ant enna rrea %é) for VI di ng

radi o comurf cﬁ? pat; ﬁ %%‘Bc?af’@&'?&dlatﬁpan% s%hkﬂ”l@%i:t%wk
(66-71). side. : - Aradio access uni't (40) according to
claim 2, 1 erein . . sai d radi o access nodul es (45) are arranged to
provide ‘said plurality of comon radi o communi cation channels in a

particul ar transifl s gadis:@agcess unitsaceordingatol chaimt 8p whetreimomzist
nmodul es (45)ra£&1§fad1:és®“n{bdi‘ﬂ‘é%5% rigseUd houfhg and aréd mounted at the

A radi o access uni 40 I’dj laim 3, whéreln ant enna
neans (46; %?r‘%"a((féé%%ﬁ g%P&/Fﬁ?ﬁ%ﬂ%ﬂﬂﬁ%mlcr°5t§é9t¥ﬁ%

cover age (65) A radi.o access unit (40) according
~to clai , 2, 3 Il S a (465 .:/5) cconprigse
an arranrﬂgement ofl%s A O{.a ri ﬁ%s%nt%ggsqggg?daﬁ%ieﬁﬁ et & © t%
radi o transmlﬁmsa hexaspnalseﬂarangemauto Qﬁce%@bMEJ(JQS) 120°
6. . radlatlré riErdstTd9S antenhagi0) according to claim5, wherein
“said antennas are a so- called i sol ated type (75), having as |less as

possi bl e side and backward radiation properti es.
11. A radio access unit according to any of the previous

25 claims, wherein said antenna means comprise a physically
separated first and second antenna arrangement, and wherein the
‘transceiver means of each radio access module comprise switch
means for operatively connecting the transceiver means to said

. first or second antenna arrangement.
30 o L o
12. A radio access unit according to any of the previous
claims, wherein the control means of the radio access modules
‘are arranged to co-operate with the remote telecommunication
units in the associated transmission sector for continuously

35 adaptively selecting a free communication channel amongst the

plurality of common communication channel of the system.

'13. A radio access unit according to any of the previous
claims, wherein said radio access modules and remote

THIS SHEET 1A bEEN RO O O
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7. A radi-o—access—unit (40) according to claim5 or 6, 5

wher ei n sai Gyboghasssiual antennas are conpri sed of array anteqigaserodbisos
each having a substrate [I "ﬂl lTl ty of rad| ating el enents (76)
mounted thereon in a pr mg : A
radi o access unit (40) accord| ng to Tlaim 7, adherei n each radi ating
el ement conprises a conductive patch radi ator (76) above 10 a conductive

substrate (78),t¢levomhunyicatrio aniitis conpeise (fansdélvén\mesns, arranged to

radlatlngfront dj d S

Aot o Sceecs TRPTEGS 0 wheldTi ERCLE bl BV ec RS e L8 Yegordqppge eten
access nodul es sz)lbmbblmm rmmesg %ﬂ!ﬂhm:@emunt ed at the

non-radi ati ng back SI de of the corresponding microstrip antenna (46). 15

10. A radi o gccess unit (40) according to claim8_ or

conpri si ‘ng % hexagoht A FRCARGRAERES ‘b‘F’-E&Fﬁ%ﬁ#‘& E¢ claimehd) WhF&'&Fl&t gaid
mcrostrip antefmso(éeceis) modules ahll said remote teldctmftunicLELSH uﬂits

Cas: 75) compr 1 Sestaysly i e i HE5 "Ene [ IEGH SR, crfEa1Sss

arrangenent, armblfmtnmunid-'ﬁ; onssRECRY standard. (89, 90) of each
radi o access nodul e (45) conprise switch neans (88) for - operatively
connecting the transceiver neans (89, 90),to said_first or second

antenna ar rkfhgenent .15. A radjo access unit according ot@cR@¥sofinfke previous
«(’igz?rd:c nghto a(rjmﬁméhe de%éidlBiﬂ: 2%2n cthiinns7, \A/r&msﬁstib@ cant fehmareaumavmg
of the radio s Jmdul e rearr erate t
the renote tel &?ﬁ% 'atli Litﬁﬂqlé‘%‘y spaceg §pa§§) %?q'a 585 fl urtin
transm ssi on seplates 68ndlpeans Eomt mouatding said antenna subsintates raj:aand
free radio com%:&' | %Hiﬁ-%t t;ﬁea rality of common radio
conmuni cation c anvr;%%ﬂs.Cgh:i.%:)til 1 .ﬂ{g ! A radi o access unit (40)
accordi ng t¥ any of the previous clains, wherein said radio access

nmodul es  (45) and remef @ rad:Lo 4A€CE69TRIY Gicording t6 dlHin 35,3Rhegoif’ sk
transcei ver neans 0, provide a.plurality of co

t
channel s in acé?ﬁ‘tfarr&,’ar éqr awn%Fﬁng compr:h{)ﬁt PEPB %’g"r%"é%cé‘éé“ﬁec% ¥ %ﬁggonthe
14. antenna rhdaudaccatssoppos:.\‘.d,O)edmortche@aﬁ) arei proyidederwith

sai d radi 0 access. sy & (42qangnaal Mﬂ%’ i E F,‘;‘E%gamnciyg?%ﬂ'ﬁéé with

(7; 13; 33) operate 1n accor ance wth the ess

23 120 corresponding opeRimgsacSESH AL imoFhecreratRg EFak®y fpid
t he Pr eVihedtored S0l , a e st ved i |s3ii@ bpendmigsi.Si ng a franme havi ng
paral | el | ongi tudi nally spaced apart first and second nounti ng

pl at es (42 43) and means (47-49) for nounting said antenna
substrates (46) at a. bat uestio S5accessi aaniguraderrding etc(43aM43)15 or 16,
16. further b ALEESS tllids (AR AGROFSH NG % 4 A BvVabidSeithe

25 antenna boards.

18. A radio access unit according to claim 17, dependent

on claim 16, wherein said mounting plates are provided with a

nurhber of' radially spaced openings, such that said antenna

30 substrates can be mounted in a tilted manner with respect to
said mounting plates.

19. A Radio in the Local Loop system, comprising a
plurality of geographically spread radio access units according

35 to any of the ptr:evious claims, for establishing radio link
connections with a plurality of geographically spread remote
telecommunication units, said radio access units each being
connected via an intermediate radio exchange to a public

telecommunication network.
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-

sai d nounting maWi ng neans, such that antenna nounting

el enent s Gﬂ; site edges thereof are prOV|ded wth ﬂéﬂ%ﬁﬂﬁhﬂﬁs (48)
and sai d noun |ng pm"mmm”mlﬂ e provided with corresponding openings .

10 (49), such t d state said protrusions (48) are
recei ved in said operi®hgs (29). - 24 17. _ A radi o
access unit (40) according to claim15 or 16, further conprising

neans for control3gpa ééneisrﬁdﬁ&@&eléeomﬁﬁﬂaauon netwdXk déoméélsin§8

A radio access _ uni 40 accor cl ai endent , on
~claim 16, wtfer e?]rP’éaai’cFérmﬁﬁ "ﬁéy 4?}"5{% pF&ﬁ’-EPedac"g“ Witsa
nunber of raaﬁ:ed;tdxmmaﬂm@rqpmﬁ rajee (cﬂ.%)immdh tiohais ,s o+ estahlhash:'.ng radio

substrates ({8} %gnggg)gq_g%eqﬂi%a t|$i\§‘{iafwe5f"“{£be§ Sgécess

nmounting pl ates (
uni t (40)5 aceemete Felecommugication unjes m@nmg: Bemceuﬁp a matbcmrax he

Logal Loop %éif{rbfczgai?su&vt@zg:l saifl UfidiéYa@:EeQQ°%1Eﬁ‘é C@ak:%& SBé 5
radi o access units or _establ i shi i nk connections

17) with a G55 ol e oBa e er oA thr e aadic” eXrbafge T8 o BbLic

t el econmmuni ctﬂéimmnmnﬁcdﬁ;oda)etmld. radi o. access units (40) each 25

bei ng connected via an internedi ate radi o exchange- (5) to a public

t el econmuni cati on net wor k. 20. . Use of a radio access
unit (40) according to any of ~ the clainms 1 to 18, in a cellular

nmobi | e tel ecomuni cati on network (31-36), - - conprising a plurality of
geographically spread radi o access units (40) 30 for establishing

radio |ink connections (37) wth a plurality of geogr aphi cal | y‘
spread renote tel ecommuni cation units (33) providing service to a

particular cell (32) of said network, said radio access units (40)

bei ng connected via an |nLepnedfa%e—fadro—exchange (36) to a public

t el econmmuni cati on netmork 15647 .

24 20. A cellul ar |cat|on net wor k, conprising a
plurality of geographicall y ﬂmﬁﬁﬁ ccess units according to any of
the clains 1 to 18, for est |l i nk connections with a
plurality of geographically spread 5 renote tel ecommuni.cation units
providing service to a particular. cell of said network, said radio access

units each being connected via an inter rredl ate radio exchange to a public
t el ecommuni cati on net wor k.
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