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- 1101%11111E111 *59159* TECHNI CAL FIELD = The present invention relates to
et hods and arrangenents for 5 diversity selection for antenna paths.
DESCRI-R¥o@BIs€¥62 THE BACKGROUNDART I n nost- digital comTuniPcH"t/SE@WQWéysterrs
di fferent kinds of diversity is used to reduce the effects of fading._

Antenna 10 diversity inproves the receiver sensitivity and is one of the"
nost common schenes, nornally inplenented as dual antenna gmmmwmmmmml t he

receiver. There is a nunber of é&?ﬁﬂﬁéof VISR Ng mul t
signals received with diversity. Tn posfﬂgetecttﬂg schenes, the,geuabining
can be done conpletely in the digital domain. Coherent conbi ni ng schemes
such as equal gain conblnlng, maxi mal ratio conmbining and interference
~ref ecti obE BIR efficient post detecting schenes. The problemwith
post 20 detectlng schenes is that it requires nultiple receivers. In a
mobi | e sl Pes%tte EﬁG&hM?énCPSPJs@é!stMonﬁééﬁoag beakertadbeReRtEl FYRD
Pre-detectio enes are therefore desirable since only one conplete
recei gerdcharsity selectioh R&r lantdrend mmadthwat i onal Patent Application WO
95/ 11552, a diversity receiver having two receiver branches is shown. ‘A
__control _signal _bhased .on._conpari son between strength of the recelved signal s
1S generated. Sw tching neans are arranged :
11111111211111211121211111211111111111111111 *G0000 *

DESCRIPTION OF THE BACKGROUND “ART

TSI In Tmost ¢ dlgltal communications systems different kinds of

diversity is used to reduce the effects of fading. Antenna
10 diversity improves the receiver sensitivity and is’ one of the
most common schemes, normally implemented as dual antenna

diversity at the receiver.

There is a number of schemes for combining multiple antenna
15 signals received with diversity. In post-detecting schemes,
the combining can be done completely in the digital domain.
Coherent combining schemes such as equal gain combining,
maximal ratio combining and interference rejection combining
are efficient post detecting schemes. The problem with post
20 detecting schemes is that it requires multiple receivers. In
a mobile station, the receiver complexity needs to be kept at
a minimum. Pre-detection schemes are therefore desirable

since only one complete receiver chain is required.

25 In the International Patent Application WO 95/11552, a
diversity receiver having two receiver branches is shown. A
control signal based on comparison between strength of the

received signals is generated. Switching means are arranged

.
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WO 98/ 58462PCT/ SE98/ 00938 2 to change-over a signal fromeither one of the
receiver branches to a receiver output in dependence of the control signal.
Thi's previous known configurati on causes-- however-probl em when i npl ement ed
in a mbid s/si@tion. Multiple 5 antennas inplenented in apdpdidsposigat i on
are often a regul ar dipole antenna conbined with an internal antenna. The
internal antenna then gives an attenuated signal causing the weaker antenna
to be selected, | ess than 50% of the-tfne. The inplication is a reduced
diversity gain conpared to bal anced - 10 antenna paths. SUMVARY OF THE

| NVENT| ORCPr @l g v ¥8F préev 56882 knohPT e GHirfiltfdes ©8Fi se§ \iHeh ascedivar

di versity LeHsed don ariandegent Sutidft Dot hokBLARAALANG 10neXL80A3L,)

ant ennas. € rnternal antenna causes reduce Iversity garn due td an
attenuat edgabynal Thassesrdyiduanmigpvaf  tdmnSiyuramided ledsesThhewekekl emi s
solved in accordance with Ehe invgntlon by 20 ﬁitinating average .

i'nt er f er BARERL8RgnHPePondBL 808P 8 pet P od?of MPPAESf 0P *84ERT0f M tABEAEI ved
si gnalss. J\hen,Ysi 9k BRsSArest i Hakesndd 1¢f fsele idie sl egkton gri-belha by the
difference In |nterPerence powers, the antennas are selected in dependence
of the bdspoireceiamédnoarricombisngral Wikly elan i ohnter2sl t hanheenage The -

. interference signal strength, | e i 0 he invention th _
”“TﬁFéFTéréﬂEgrg??eﬁﬁfﬁHE? ?éggi gd%%aéﬁgq%gaﬁgg%t?% %é%%%3|8?881%%-5§8ing--
~the intepégkepcansbhhRgtD Bk aeladitedsilynal Meneised & the time. The

implication is a reduced diversity gain compared to balanced

~-—-7 - 10 antenna paths. : : : ~

SUMMARY OF TEE INVENTION

_Probleﬁx with previous known techniques arises when antenna

:diQersity is "used in arrangements with both internal and
15 external antennas. The internal antenna causes reduced

divefsity gain due to an attenuated signal caused by framing

of the surrounded body.

This problem is solved in accordance with the invention by
20 estimating average interference signal powers over a period
of time for each of the received signals. When using these
estimates to offset the selection criteria by the difference
in interference powers, the antennas are selected in
dependence of the best received carrier signal in relation to

25 the average interference signal strength.

In one embodiment of the invention the interference strength
of received radio signals 1is accumulated by adding the
interference strength of a radio signal received by the
30 selected antenna to previous accumulated values. The average
interference signal étrength is thereafter generated_for the

accumulated values of the signals received from each one of



30 selected antenna to previous accunul ated val ues. The average
_interference signal strength is thereafter generated for the accunul ated
val ues of the signals received fromeach one of WD 98/58462PCT/ SE98/ 00938
3 the anwensasisz A t hreshol d of fset signal correspondi ng t ecrisEsstddBer ence
ijn strength between the generated average interference signals is then
generated. A selection signal correspongling to the threshold offset signal
subtracted from5 the difference in strength between the carrier of
received radio signals js_thereaftter generat.ed. .One of the antennas js.
--t-hen- §Q%ﬂﬁ?ﬁﬁg_aﬁEp naéﬁSEES;dtﬁ§%§§lugﬁﬂnﬁﬁmf%ﬁﬁﬁﬁﬁqQ) ng %?gﬁé?. As
a resul t gitfresdrgnal  havi ngetdieyhest beeweevied tigar rignesiagnal i gveehgki on
to the average interference signal 10 strength is received. |In another
~enbodi MerN I frenaf eft ¥BALE ha S nE PP erddf@E af@enghbh sl e tglam abigpabf

FECBiVEdag¥¥ég5%§HEH§3é§ the threshold offset signal subtracted from

5. the. difference in strength between the carrier of received

radio signals is thereafter generated. One of the antennas is

”;i':t::::ﬁﬁ?n"Sel?Cted’ in_ dependence of the value of the selection
signal. As a result, the signal_,haviﬁg the best 'received
_.carrier signal in relatioq»témghe évérage iﬁterférencé signal -

_strength is_received.

10

1 ini_a5other embodiment of the invention the interference
strength of a plurality of received —radio signals is
 m§g¢dmpl;£ed by adding the interference strength of a radio
15 signal received by the selected antenna  to previoﬁs
accumulated valueé. The average interference signal strength

is thereafter generated for signals received from each one of
the antennas. A signal corresponding to carrier in relation

to average interference signal strength 1is thereafter

20 generated and forwarded to a selector which points out the
signal having the best carrier in relation to interference.

The antenna delivering this signal is selected.

One object of the present invention is to obtain a diversity
25 gain for unbalanced antenna paths equal to the diversity gain

for balanced paths.

One of the advantages with the present invention is thereby
that the diversity gain is the same for unbalanced antenna

30 paths as for balanced antenna paths.



accunul ated by adding the interference strength of a radio 15 signal
receiwved by the selected antenna to previous accunul ated val ues. The -

average interference signal strength is thereafter generated for signals =~
receive § ch one of the antennas. A signal correspogdi rrier

in rel a%ég?@%& verage interference signal strength is thggggg?%®9% ,
generated and forwarded to a sel ector which points out the signal having. °
the best carrier inrelation to interférence. The antenna delivering this
signal is selected. - One object of the present invention is to obtain a

di ver si t 5 gaiventdonunbal ancew abeendas patihed equede t ant hededaver siith gai-n -
for balanced paths. = One aof, the advantages with th resent invention is

t her eby trl‘?aﬁe%ﬁ’ecedi%r?fetrgp i % er“%é\D g}?@tﬁoﬁn@n% ShBd At S iR SRR pat hs
~as for balanged a@g&g\jﬁyg@bharawy@g%/ 58462PCT/-SE98/ 00938 - -4-TFhe-i nventi-en—
wi || now be described nore in detail with reference -to exenplifying

enbodi ments- and also with reference to the acconpanying draw ngs 5 BRI EF
DESCRI PTI ON OF THE DRAWNGS -= Figure 1 is a block diagram.illustrating a
prior art radioreceiver. Figure 2 shows diagramrepresenting carrier

and i n? e N e seriPrSodN ek &hkepAkfiTRES ecei ved radi o signals. Figure 3 .

is a block diagramillustrating a radio receiver according to the
‘i'Avention, having two antennas. Figure 4 isa flow chart which iltustrates——
the procedure for selecting one of the antennas in the receiver in figure

3. _ e

'Figure_l is a block diagram illustrating a pribf.aft'fédio’

receiver. -

Figure 2 shows diagram representing carrier and interference

10 signal strength of received radio signals.

Figure 3 1s a block diagram illuétrating a radio receiver _

according to the invention, having two antennas.

Figure 4 is a flow chart which illustrates the procedure for

selecting one of the antennas in the receiver in figure 3.

15 Figure 5 1is a block schematic 1illustration of a radio
receiver, in accordance with the invention, . having a

plurality of antennas.

Figure 6 is a flow sheet which illustrates the procedure for

selecting one of the antennas in the receiver in figure 5.

20 Figure 7 is an arrangement having a great number of antennas

. according to the invention.



15 Figure 5 is a block schematic illustration of a radio receiver, in
~accordance with the_invention, having a plurality of antennas. Figure 6 is
a flow sheet which illustrates the procedure for selecting one of the

ant ennawao 98/48h@ receiver in figure 5. 20 Figure 7 is an apCHRE®SMEMS havi ng
{ great nunber of antennas . according to the invention. WO

98/.58462PCT/ SE98/ 00938 5 BEST MODES OFgCARRYI NG OUT THE | NVENTI ON When
using radio receivers _having nmultiple antenna paths it is essential to

sel ect the antenna that receives the signal with _the nost favourable_

si gnal . [ L€t i ' carrier signal in relation
to int er%@ér‘?&%‘?é% no% %ﬁﬁ?ﬁ*?ﬁﬁt I‘L‘&‘ﬁqg@%{/er conpl exity needs to be
kept a m ninum Pre-detection schetes-ar6:thereldre desirable, since
‘Tultiple receivers are not required 10" In figure 1, a selection diversity
receiver Rl is shown. The receiver belongs to the state of the art and
conprises two external antennas A and B for reception of radio signals. A
sel ect | OFhemi RERNGWHAS1gY (ERffIY ¥ sBPBERI oW LEAPLRe At MiTasPAndiB, i.e.
to sw tCJhs b% !"Sﬁgia’fe_tﬁa"‘%a@&“”@ée Aaﬁegnl??a_ %@aJCS Pé‘@élqpége {:Redlsglgkgll '
converter AIDIs applied via the switch SWand vi a

- anplibi ewidowrheonmester Sa Ry alXB tsdgnlad sghetted, ant emna.th®d  signal
“detector/equal i ser ‘DT is arranged to receive the converted digital signal-
and to SM3VARALEPS M SETCET ML ' - RR &vd ‘RS S TRRSE -
measurenments are adapted 20 to each antenna, Via theé down-converters RXA
and RXB,1f 05 mslsliiéverdopaj t fie crpoveie FEasH)BERIES hdedgCtbehs. xApradder
ADL is adapted to the two antenna neasuring neans RA and RB. The adder ADl
conmpri sest t AOMLABIUE. PHEMEASGLIRG MEAIRNeRA des okt pgfovet Hesfrableant enna

“i's connected ta t '”féffg”é¥%f£@ﬁ%fadf”ﬂhggqgg' 4.The other neasuring means
RB is co%‘nrza%i er@ﬂté(}egtlhe secconci3I i npurte of the ér.” The out put fromthe adder
ADl is adapted to a selection input of the switch SW :

10 In figure 1, a selection diversity receiver Rl is shown. The-

~receiver belongs towthé'state of the art and comprises two

~ external ahtennas A and B for reception of radio signals. A
selection switch SW is arranged to select one of the antennas

A and B, i1.e. to switch between the two antennas 2 and B. An

15 analogue to digital converter A/D is applied via the switch
SW and via amplifier/down-converters RXA, RXB to the selected
antenna. A detecfor/equaliser DT is arranged to receive the
converted digital signal and to eliminate interference.
Measuring means RA and RB for RSSI measurements are adapted

20 to each antenna, via the down-converters RXA and RXB, for
additive logarithmic power measurements in decibels. An adder
ADl is adapted to the two antenna measuring means RA and RB.
The adder ADl1 comprises two inputs. The measuring means RA
beloﬁging to the first antenna is connected to the first

25 input of the adder. The other measuring means RB is connected
to the second input of the adder. The output from the adder

ADl1 is adapted to a selection input of the switch SW.



WD 98/ 58462PCT/ SE98/ 00938 6 A nethod to sel ect antennas in dependence of
t he nost favourabl e signal is_shown below._ The nethod belongs to the state

of the art and is based on RSSI-- neasurenents,- thus sel ecting antenna

si gnal Av®bg/RR4elependi ng on which signal has 5 the hi ghestpefsedswaosssi gnal
strength. The nmethod is used together with the configuration in figure 1 .,
and conprises the follow ng steps:- - first radio signal RSA and a Second
radio signal- RSB is received by antenna A and B respectively. 10 - Signal
strength CSA, CSB from each of the received radio signals RSA and RSB are
det er mi ndd BPtRSS| - fPasEPeREht FMCERRE ANt PhnAREDARIGH MfandRA HIRFRB -
respecti - sel.ection; Si |~ S8,k §.,0erer.at S i iRt he
adder AD%?L’t%HJe:aggF r ?Aelfg%sallgrr:la gl'?(?‘é%gtg ﬁh%"sq% EI?] et k@s@don%@%%ﬁ?%d?g stl%anal
RSB fromstheecasf i @hesi gnal astrengt traGsA obnt RS rseasadenest gnalthRSA. -

The switch_SWi s changed-over t he antenna that deliyers the mgs

f avour abFélF&EFBQSiaé‘ﬁ%F‘.nal Flﬁﬁégsél &ct %oﬁi_eﬁeé‘_ﬁié_f’gi gnpéﬁ'g‘ﬁc?\/é,lgingg. t”iafs the
first gadih Sl'n_Qa?‘lfi‘es@aSréJﬁ\mcgh@%&naQ CoEFdiests] 0k SheeRelh.id hedldd st
radio signal wll be selected. If the selection signal is negative, the
ant enna tlebetbeirngithe thec oot fdoynakiRSBini IfigbEeswi RaedoHPEi ses. thiegur e

2a is a diragram showi ng.the strength of the. signals_25 received hy the = .
ant ennasgﬂﬁgﬁglggi rslwteﬁg'p'ri'or ‘art enbodinment . " .

- A first radio signal RSA and a second radio signal RSB is.

received by antenna A and B respectively.

10 - Signal strength CSA, CSB from each of the received radio.
signals RSA and RSB are determined by RSSI-measurement in the

antenna measuring means RA and RB respectively.

- A selection signal SS is generated by subtracting in the
adder AD1l, the carrier signal strength CSB of the second
15 radio signal RSB from the carrier signal strength CSA of the

first radio signal RSA.

- The switch SW.is changed-over to the antenna that delivers
the most favourable radio signal. If the selection signal is
positive, i.e. if the first radio signal has the highest
20 carrier signal strength, the first radio signal will be
selected. If the selection signal is negative, the antenna

delivering the second signal RSB will be switched over to.

Figure 2a is a diagram showing the strength of the signals
25 received by the antennas A and B in the prior art embodiment.
A received radio signal RSA or RSB comprises a carrier part
CSA or CSB and an interference part. The carrier strength CSA
of the first radio signal RSA received by the first antenna A
is shown with a random 1line at a level representing the

30 strength. The average strength ‘of the interference part AIA



A received radio signal RSA or RSB conprises a carrier part CSA or CSB and

an inter

ference part. The carrier strength CSA of the first radio_signal.

RSA received by the first antenna A is shown with a randomline at a I|evel
repr esewa 98¢8#dze 30 strength. The average strength of thePCTiISENB08938nce part

AlA WO

98/ 58462PCT/ SE98/ 00938 7 fromthe first signal RSA is shown in

figure 2a as a straight line at the inverference strength level. The

carrier
interfer

dot lines. It is assuned

strength CSB of the second radio signal RSB and the average

EPGE ShL ePQEQtAéP?h& aksR SHOMROLA 1hO¥igu2a. 28523 GOLLesRgRAd Ng

hat the average carrierf strength of the two radi o

si gnal s RE#e aad RSB whearfeeertevedtbgnghe éﬁvehna§h3reeqmabr Fhirengah be

seen in figure_2a. Problem arises,however if o of t ennas i s an

i nternal© %%teﬁﬁa WRSh TTTRH i st heS céégnF H§§%E§%. stEE?onéveéaQe in

cel l ul ar; phopesredbe istrenah antenna t BesoCadts®m alrnecet%egeraz@ 0 sisgnal
to:. be attenuated This attenuation is shown in figure 2 whi ch figure
will Be ¢orrdepontiseussiat | ddaesin Lhe %EXtasqﬂm?¢tfﬁQﬁﬁwat§e aayekregei on
diversity_receivert 0 n Wi the L i IS.S The
receiverg%ﬁ DT StrggﬁkgnggﬁﬁgggAggﬁd4§%; |o%géf fggﬁﬂgz.gEan The
first recelved by .the antennas are equal ThlS_ can.be. seen in

10

15

20

25

30

figure 2a. Problem arises however if one of the antennas is

an internal antenna which often is the' case . in ’moblle

stations, e.g. in cellular phones. The 1nternal antenna then

causes a received radio signal "th be- attenuated - This - -

attenuation 1is shown in figure 2b, which figure will be

further discussed later in the text.

In figure 3, a selection diversity receiver R2 in accordance
with the invention is shown. The receiver comprises two
antennas A and B for reception of radio signals. The first
antenna A is an external antenna while the second antenna B
is an internal ‘antenna located within the framing of the
ceilular phone. Measuring means RA and RB for RSSI
measurements is adapted to each antenna via amplifier/down-
converters RXA and RXB. A selection switch SW is arranged to
select one of the two antennas A and B. An analogue to
digital converter A/D is applied to the selected antenna via

the switch SW and via the converters RXA, RXB. A

detector/egqualiser DT 1is arranged to receive a converted

digital signal from the A/D-converter and a signal generator
SG is applied to the detector DT. An adder AD2 is adapted to
the two antenna measuring means RA and RB. The adder
comprises three inputs. Tne measuring means RA belonging to
the first antenna is connected to a first input of the adder.

The other measuring means RB is connected to a second input.



antenna A is an external antenna while the second antenna B is an internal
antenna located within the framng of the 20 cellul ar phone. Masuring
neans RA and RB for RSSI neasurenents is adapted to each antenna via

anpl i fi erd emsme: converters RXA and RXB. A sel ection swit ogici®idssossr anged
to select one of the two antennas A and B. An anal ogue to digital converter
AID is applied to the selected antenna,via 25 the swwtch SWand via the .
converters RXA, RXB. A detector/equaliser DT is arranged to receive a

converted di%gtal signal fromthe Q{D-co verter and _a: signal generator SG

i's appl i teht¥e 4BPEEL B DR AMURFddtDADRS i SCRBSFTEE 0 (HE tMWFRMt enna
easuri ng nBans; iRA ANG KB the adder 30 conprises three inputs. The _
- measuring means bel'onging to the first antenna is connected to a first

i nput "of "the adder. The other neasuring means RB s ‘connected to a second

I nput-.

‘Figure 2b represents a <ilagran1 ‘'showing the strength of the
5 51gnals received by the conflguratlon mentioned in- flgure 3.
-~ - It is assumed Tthat ‘the-strength-o f«the~srgnalswRSAT«RSBwshown«~~~ e

in figure 2b is equal to the.strength'of the signals shown™ in -

figure 2a. However, since -the" second antenna B 1s an 1nternal
“~~antenna,  the second-signal- RSB~1S attenuated as -can-. be ‘seen

10 in flgure 2b which will be. further dlscussed below.

A method for diversity selection'according to the invention
will now be shown. The method is put into practise by the
configuration already described together with figure 3. By
15 usihg the method, a radio signal will be selected depending
on the best carrier of the received signals RSA, RSB in
relation to the _average interference signal strength. When
the method starts, the switch SW is in a position selecting
the antenna A and the offset signal D is set to zero. The

20 method comprises the following steps:
\

- Radio signals RSA and RSB, a so called first radio signal
RSA and second radio signal RSB, are received by the antennas

A and B respectively.

- The first radio signal RSA is forwarded from the first

25 antenna A via the switch SW to the A/D-converter A/D.

- The received first analogue radio signal RSA 1is converted

into a digital signal.

- The digital radio signal is sent to the detector DT.-



WO 98/ 58462PCT/ SE98/ 00938 8 The third input. of the adder AD2 is connected
to the output of the. signal generator SG _Figure 2b represents a diagram
showi ng the strength of the signals received by the configuration nmentioned
in figuwe 35842 i s assuned that the-st-reng-th- of-the-siRIE$EIS/OREA, - - RSB
in figure figure 2b is equal to the strength of the_signals- shown in
figure 2a. However, since the second artenna B is an internal antenna,-the
second-signal RSB----is- attenuated as can be seen 10 in figure 2b which
will be further di.scussed, belo A _pet f j I e tig cordi ng
to-the iﬁveh?‘?ons\hgﬂaﬁno?vtﬁ%ng oméﬁhgk?%etg%%g#gg%%%é%nts%éﬁac?{se Y. the
confi gur akicen valr eadyidessighed treret herfreint htheguseldct & ldntusimg the
nmet hod, a radio signal will be selected depending on the best carrier of '
the recempegugieghals RS RSB SGTATe! BE i onPt dMeHY v érdgethhferieratple———
si gnal strength. Wep t S t j W Sp 1 ffdon
sel ecti n&et%ﬁgg'gﬁtdengg Aag%gqﬁgqgékgg%}%éi g%gf)§%4:i£gbcs)§t Etb%r}z%tr% e“Z'O
met hods campr i semdthed oldiomialg stepsngtiRadi® skddefls RSA amek RSB remdyo _
called first radio signal RSA and second radi o sigpal RSB, are received by
Lhe ant cREASTALATE B LPSE5EEEPDERy S LOTRGS  FRSELFaT b &N AR A 5. f or viar ded
fromthe first 25 antenna A via the switch:SWto_the A'D-converter AD _._. __.
‘The received,d i fpdr 292l ogeerrabOcsi 90gha RSAtkengoRvaThed AT Goa dagidal —
signal. The digital radio signal is sent to the detector DT.

of the accumulated signals isv"generated in ‘the detector.

- The average interference signal Strengths AIA and AiBffrpmiztngf.
10 both of the antennas are forwarded to the signal généﬁatdf_7“°""

SG.

- A threshold offset signal D is géﬁerated. The offsetfsignal

D corresponds to the difference iﬁmétrength between the . two .

generated average interference signals AIA and AIB. The
15 threshold offset signal D is shown both in figure 3 .and in

figure 2b.

- The threshold offset signal D is forwarded to the third

input o6f the adder AD.

- The carrier signal strength CSA of the signal received by
20 the first antenna A is sent to the first input of the adder
AD? and the carrier strength CSB of the signal received by"
the second antenna B is sent to the second input of the

adder.

- A selection signal SS is generated in the adder AD2. The
25 signal SS corresponds to the threshold offset signal D
subtracted from the difference in strength CSA and CSB

between received radio signals RSA and RSB.

- The selection signal SS is forwarded to the switch SW.



WD 98/ 58462PCT/ SE98/ 00938 9 - The signal strength of the interference part
- of the received radio signal RSAfrom_the selected antenna A neasured in the
detector -DT. A- nmethod for this described in the international application
PCT/ SEQW(Q%g 5 The neasured signal strength is added t&f,ﬁg‘e)sﬁbgﬁady
accunmul ated Tn erfer ence signals received fromantenna A e average
interference signal strength AIA, AIB for each of the accunul ated signals
is'-generated in the detector. The BYerage interference signal strengths
AlA and AIB-from 10 both of the antennas are forwarded to the signal

gener at or- $@e -ofA ttHw eshamhast PsetB sigredldrties] getier ateslh et afdrsetdssi gnal

D ds tq the diff trength, bet t ed
aver age. PR GRS &7 gRal SAT 4 atd JARA. Sthet 150007 EARBI o A" Mignal D

'S’ Showni [hotihd NsEhguE€on @Rdnkn fdguie ZBgatile tdHLshotgt okhsehnsi gnal D
is forwarded to the third._ input of the adder. AD. The carrier signal
strength hﬁsA dfe t pelettprdl aﬁécéfvé@%;ﬁ@(ﬁ@@@ﬁ i sgnaht 8And SAHOS1dde to
~the fi i nput of ' the_adder gA n h r r ren B of he SI gnal
recei v% t He® %ré%oﬁﬁtﬁﬁ?enna[aéllalsdgéen %CE g s:%hoendg%fe? e “adder .
‘A sel ect |a91|1e$1lngna'lhe?:&by8 depeidd edni mhtehe>ea£|:dedfan°ﬂ2er ThE the recelved

_l:éibnalszSAnand~RSB~1n~relatlon_to ‘the-average- interference

signal strength. _ ;F." o

10 Figure 4 is a flow sheet illuecraciac-nzge_-aforedescribed
method. The flow sheet illustrates the steps that are most
essentlal ' to._ the concept behlnd the invention. | The

'_abbrev1atlons in the text in the flgure have been- explalned
in the foregoing. The method is carrled out in. accordance

15 with figure 4 and 1in accordance with the = following

description:

- Radio signals RSA and RSB are received by the antennas A

and B respectively, in accordance with block 101.

20 - The first radio signal RSA 1is forwarded from the first
antenna A via the switch SW to the A/D-converter A/D, in

accordance with block 102.

- The received first analogue radio signal RSA is converted

into a digital signal, in accordance with block 103.

25 - The digital radio signal is sent to the detector DT, in

accordance with block 104.

- The signal strength of the interference part of the

received radio signal RSA 1is measured and added to the



25 signal SS corresponds to the threshold offset signal D subtracted from

the difference in strength CSA and CSB between received radi o signals RSA _.

and RSB. - The selection signal SSis forwarded to the switch SW WD

08/ 5846VMACE/8EPS/ 00938 10 - One of the antennas A B is sREEEEBHPhe

sel ection depends on whether the selection signal SSis positive or
negative. |If the selection signal SS is1 negative the first antenna A will
be sel ect ed and if the selection signal SSis positive 5 the second antenna

B will besehagt ed I, SAIEL! | oRe Of capeAal e daaieby depepds O e best

carrier o0 e recel --signal s-RSA--and-RSB7in-relation to the average-
i nt erferancesngnat shreagbhdancd OvHigurkodk iX0%. fl ow sheet illustrating the
af oredescri bed method. The flow sheet illustrates the steps that are nost

“essenti al t he concept behind the inve t| o ev1 onsin the = " -
Coxt i n TSP G A, o HAdhE IR P ( REETOF Bho k. P8 RBTn6aq

carried gt thR arcaimlanaedSs widndi ggr@eﬁe&@@eun laccaﬂélaaeeezétéb the
foll owi ng description: - Radio signals RSA and RSB are received by t he

- ant enffasapcandaBcpenpelt Pvesy, 196,- accordance with block 101. 20 - The first
radio signal RSA is forwarded fromthe first antenna A via the swtch SWto.

the A D conyer tafe AR Liarrordpicestihh blacknl0Rs aitheyecgined birst

“anal ogue ra i 0 slgna 'S converte into a ital S|gna in accor dance
wi-t h bl oekr#83ded5 to Thhedi giadlr aghrmmtg:ml Sle sent aca:dzhﬁrdm eatiah DT,

in accordance W|th bl ock 104.
) block 107

.— The threshold offset signal D 1is generated,_ln accordance

10 with block 108.

- The threshold offset signal D is forwarded to the third
input of the adder AD, in accordance with block 108.

. = The carrier signal strength CSA of the signal received by
the first antenna A is sent to the first input of the adder

15 AD2 and the carrier strength CSB of the signal received by
the second antenna B 1is sent to the second input of the

adder, in accordance with block 110.

~ The selection signal SS 1is generated in the adder AD2, in

accordance with bleck 111.

20 - The selection signal SS is forwarded to the switch SW, in

accordance with block 112.

- One of the antennas A, B is selected, in accordance with

block 113.

25 In figure 5 a selection diversity receiver R3 representing a.
second embodiment .is shown. The receiver comprises a

plurality of antennas. Each one of the antennas A, B to N is



WO 98/ 58462PCT/ SE98/ 00938 11 al ready accunul ated interference signals

recei.ved from antenna A, in accordance with bl ock 105. - The average

i.nterference signa

I S genenpdoglsdqgy t he detector, in 5 accordance with bl ock pB%/sE9S/0095

average interference signa

si gnal
of fset signal Dis generated, in accordance 10 with block 108. The

threshold offset signal D i oryarded tg the thir put of the adder AD,
in accor G2RBESHPER T otk S Yég L E&ﬁé ot r PP %Fbﬁﬁ(ggvreﬁaPﬁeﬁgi %f%%ﬁe

si gnal

adder

receips@d bant Raafibhse ant eiwi vhl Scefvértert beof i 1$t apppuby Ok ot he
15 AD2 and the carrier strength CSB of the signal received by the

—second ahhensglBctedsanptenpat Héas&86ngWikftit SHE -t Re ded@&ton/saneddseance

strength AIA AIB for each of the accunul ated signals

strengths AIA and AIB are forwarded to the
generator SG in accordance w tjp bl ock 107. .7 The threshol d

LD blogh 110, Tus e ess 00,8 elnos ks osest abed Lpsche dadler 402, i1

accordance Wit
SWi t chp SH/D-BoAGe@tdaNCcEhwi thnbéotkr 142D anﬂhehef dthecabkepmaarA, bBths.

e se eCtIOI'] S OI’V\B.I’d

sel.ected, in accordance with block 113. 25 In ure 5 a sel ection
“diversit §IreEBPvetal® rigfit%esériti hca. ogﬁﬁonﬁe YerftaiisighodR. the
'“fecﬁryerDQQUEBh§e%m@oﬁhﬁéﬁhLEﬁpQﬁ @H$3ﬂ&ﬂ&£:EﬁChTQ@edQEeEHSIaBEgaﬁﬁésA B.
0 i S

ﬁ%ﬁﬁﬁi_lo :Measuring means. .RA,_RB to RN for RSSI measurements are

-an average.- interference _value Ala, AIB to AIN .of radio

-signals RSA, RSB to RSN from each of the antennas A, B to N.

B adapted to~ each of “the antennas via the down-converters RXA

15

20

25

30

to RXN. Each measuring means RA, RB, RN is adapted to a first
~input of an adder ADA, ADB to ADN. Each average interference
value AIA, AIB tQ-AiN is fed béck to a second input of each
adder adapted to the antenna : to which the average
;interference value belongs. The outputs from the adders ADA,
ADB to ADN are each one adapted to one of several inputs of a
selector SEL. The output of the selector SEL is adapted to a

~control input of the switch SWI.

A method for diversity selection will now be shown. The
method is put into practise by the configuration described
above. By using the method, a radio signal will be selected
depending on the best carrier of the received signals RSA,
RSB to RSN in relation to the average interference signal
strength of the radio signal in questioﬁ. When the method
starts, the switch SWI is in a position selecting the anternna
B. This can be seen in figure 5. At the beginning, all
AIA,...,AIN are set to equal values, e.g. zero. The method

comprises the following further steps:



WO 98/ 58462PCT/ SE98/ 00938 12 connected to a switch SW via
~anpli.fier/down-converters RXA to RXN. An anal ogue to digital converter AID
i's applied to the selected antenna via the switch SW. A detector/equaliser
DT is amoagsgssaé2t 0 recei ve a converted digital signal fronP@HEETS/00938

Al D-converter. The converter A/D and the detector DT are both of the sane
type as the ones described earlier in the previous enbodi ment shown in
figure 3. The detector produces an average- interference_ value AIA AIB to
Al N of radi i gnal , B m_eac . enhas N
10- NEaeriRgagaslﬁ'ga%séi%%A_R% t%%ﬁ’syo%ggsgﬁgngaég&ly@nt are a%‘ﬁtp?%dg %) of
-the ant ennas td & treespadawiveapverters RXA to RXN. Each neasuring neans RA,
RB, RN is adapted to a first input of an adder ADA, ADB to ADN. Each

average interference value AlLA, AIBto AINis fed back to a second input of -

each 15 adder T@dHm ed 9921 h&SEnt Bhnd T aRAECh TN afBrE8823 i eVf-8r e

val ue belongsy, Eig QUi RWES AVBOBLRBE -addepgpADA, ADB to ADN are each one
adapted to one of several inputs of a selector SEL. The out put of the

selector SEL s adapted to a control input of the switch SW. 20 A nethod

for diversi Thesetentiwd wehklagieber ationn siBRé lnet Hodanyeited nidtpr a&ti se
by the corifi.qur.ati.on Qescribed above. By using the nethod, a radio signal
""" W1 be gé%@éds&gﬁgnding onh the best carrier of the received signals RSA

25 RSB to RSN in relation to the average interference signal strength of

t he radi ¢ gighaligitaQueationsidhend theésmethod shardstethersbitch SW is in
-a-position selecting the antenna B. This can be seen in figure 5. At the

~_beginning, all AlA ...,A N are set io equal ,val ues,” e.g. zero.cgge t hod
30" Gonpr e dhehe LoPEdW AGTFOPERer OFt ebaE VS BBF SEARSPCII SRS/ V0oTa e 3
Radi 0" si gnals BRIA r REB 10 J3SN asn r esehugdubydt hg ankerRas AorB o0 dMd

respectively. A radio signal RSB is forwarded from antenna B via the
'sSWi t chO S\Wdded t heo Al Dheonvarnegdyal Daccumulated interference signals

received from antenna B.

- Average interference signal strength AIA, AIB to AIN of each
of the accumulated signals, i.e. from each one of the

antennas A, B to N, are generated in the detector DT.

15 - The average interference signal strength AIA, AIB to AIN is
forwarded to the second input of each corresponding adder

ADA, ADB to ADN.

- Carrier signal strength CSA, CSB to CSN of radio signals
RSA, RSB to RSN received by the antennas are sent to the
20 first input of the adders adapted to each antenna

respectively.

- A signal corresponding to carrier in relation to average
interference signal strength is sent from each adder to the

corresponding inputs of the selector SEL.

25 - A control signal CS is generated in the selector. The
signal CS points out which one of the signals received by the
inputs of the selector SEL was having the best carrier in

relation. to the interference signal strength.



- The received anal ogue radio signal is converted into a. The digital radio
__signal is sent to the detector DT. _ The -signal strength of the
i.nterference part of the received radio signal RSB is neasured in the

det ect ogyd¥s/a6, 10 added to the al ready accunul ated i nt erg&rengposssgnal s
received fromantenna B. Average interference signal strength AIA AIBto,
Al'N of each of the accunul ated signals, i.e. fromeach one of the antennas
A, Bto N, are generated in the detector DI. 15 - The average interference

signal strength AIA _AIB to is forwarded to _the second_jnhput of each
“cor re'spoﬁd?}ﬁ% %HHEFO%\DKW%@B%%I lﬁ)léor-waéac{rjerl &° §it“§n§IWl§FF‘e§gt'h CSA,  CSB to
~CSN of radio signals RSA, RSB to RSN received by the antennas are sent to
the 20 firghei BRULHQf drtenaddens adapt el 19 sardcwdd enmige r gsPeEibieby. - A
-T'sitgnal- corresponding to carrier in relation to average interference signal~
strengt hthe sehtchr gepeads fd8debe eI V&St riesisiadiimy itputle oforfisol

sel ector_SEL. , 254 optrol _si i e a i e ctor,__The

si gnal C%l%ll(g‘?%lt gsdufh\g/:\hlgé 'oﬁgkgpﬂ%hg&ss}?%‘%l gﬁée%gc':}\?g 8%3 t%?ﬁelneprﬁt §°0f the.
sel ector i SEbr fesehay i Bgghae beséngat v iere | swietatwdhl tive t Aeangédr beeence
signal strength. WO 98/ 58462PCT/ SE9%00§38 14 . The contgol signal CSis _
_forwar defT?®. WA cR W Ahe? fhe ARt ernTaSCALICB toF N3 SBRFBRRRd. The

posi UT'on, pl-Lbg BdbknBsdeends abedhechesebyedsi ndiccatdan fa t Begransr ol
. signal CS. . If e.g. antenna A have the_strongest carrier to -
: RSA, RSB to RSN in relation=to -the average ipterference

sighal strength.

l Figu£e 76--is a flow sheet 1illustrating the aforedescribed
“method. The flow sheet illustrates the steps that are most

. essential to the concept behind the invention.  The
_abbreviations in the text in the figure have been explained

15 in the foregoing. The method is carried out in accordance
with .figure 6 and 1in° accordance with the following

description:

- Radio signals RSA, RSB to RSN are received by the antennas

A, B to N respectively, in accordance with block 201. .

20 - The radio signal RSB is forwarded to the A/D-converter A/D,

in accordance with block 202.

- The received analogue radio signal is converted into a

digital signal, in accordance with block 203.

- The digital radio signal is sent to the detector DT, in

25 accordance with block 204.

- The signal strength of the interference part of the

received radio signal RSB is added in the detector DT to the



5 interference signal strength, the switch will be changed over from
antenna B to_antenna_ A. The selection of an antenna thereby depends of the

Best carrier of the received signals RSA, RSB to RSN in relation-to -the

aver agewiausessdgr ence signal strength. 10 Figure 6 is a floour/stessno3s

il lustrating the aforedescribed nethod. The flow sheet illustrates the

steps that are nost essential to the cepcept behind the invention. The

abbreviations inthe text in the figure have been explained 15 in the

foregoin eq met ie i ord th fj 6 n

aceor. danc%e Wi hgggoﬂf'?%%\n@é\% dgé‘?réut‘&e? 8?11%% %r? ﬂnalr%c%gk%dl?s Jg%rh RSN

are receiargtrina tB)e iantaenwasiaAceBwiiohNbiespelObvel y, in accordance with

bl ock 201. 20 - The radio si gnal RSB is forwarded to the A/D-converter AlID,
“Timaccordance wWith bliock 202, = The recei ved anpal Oﬁue radi o si %rral— i's

converted | MYBragdei gPEAF EEFERGPE, SHPREdoF HERREEIN AREDI GE 2b8, AIN arepe

digital raditidnal irheSeBkebothBrdet aCLokoPIankl #DtACEPLLRNEGE W th
bl ock -204. WO 98/ 58462PCT/ SE98/ 00938 15 al ready accumul ated interference
signal s recei ved from ant enna B, in accordance with bl ock 205. - Average

i nt er f2r encihssiajrratagst rlat@trifemenceAlseqn@lAmr@n@tg*eﬁérpat B rta HelNetsct or

strength ,&IK foN econd I npu 6ach-corres p
adder . ADA Dz, ADIBE @ cABSN, aeeor:daaneevwlibhbbmokk212)077 -

- DT, in_accordar mkghtﬁffggeéggﬂe jlllhe Vel %E%eﬁﬁ%%ﬁﬁﬁ 'Bné?ﬁb -

,,? Carrler 51gnal strength csa, CSB to CSN are sent to the

-t;m-;;"m_cflrst lnput_ _of the adders , adapted to each antenna

10 respectively, accordance with block 208.

f-The signal coiresponding to carrier in relation to average
~-w———- - interference signal strength is sent from each adder to the
- .- corresponding inputs of the selector SEL, accordance with

block 208.

15 - The control signal CS is generated in the selector. The
signal CS points out which one of the signals received by the
inputs of the selector SEL was having the best carrier in

relation to the interference signal strength

- The control signal CS 1is forwarded to the switch SW,
20 accordance with block 210.

- One of the antennas A, B to N is selected, accordance with

block 211.

In figure 7 a simplified block diagram is shown illustrating
25 an arrangement 100 with a great number of antennas according

to the invention.



Carrier signal strength CSA, CSB to'CSN are sent to the - first - input of
the adders .adapted to each antenna 10 respectively, accordance with bl ock
208. The signal corresponding to carrier in relation to average

i nterfepgnepsszd,onal strength is sent fromeach adder to ther/gglesgondi ng

i nputs of the selector SEL, accordance with bl ock 209. 15 - The control .
signal CSis generated in the selector,The signal CS points out which one
of the signals received by the inputs of6 the Sel ector SEL was having the

best carrier in relation to the interference signal strength The
ontrol SEhalRrcgnoemesttuat 3@ d 3G ARE"Gni Feh Wi Eﬁ‘baﬁléﬁlfaaénc%"w{%\s%? ock

210. OLelfé%IeAh ac%tn%%@aslA tB 13 N kgcael sﬁﬁgﬁmaaclcsor%%%ewteobl k

211. gure a sinplified block diagramis shown illtstrating an
ar r angenmenta G ot hmaagsedl ntwrbdi - of Eadit ennaéuat;cgndlmntso 3hetionvention:

WO 98/ 58462PCT/ SE98/ 00938 16 Th 100 dj th
enbodi merftV oS s%sréaé%ﬁlgﬂ?g %rgéar{%er@%l ﬁ%%%fg??%e }‘g acffptte}beto an

eval uati Q. JIRANS 3} rb@phhdikac it honcseans 3tnhéo djajtgﬁl\'tal gat e g adi o
signal RS1 to 'Re11 recel ved by the, to the 5 neans, corresponding antenna 1

to 11. Tr@aﬂutapworofm%mm ey A Qrriadie e dies - 4 sC&éli:ﬁ}lexFalF@rﬁt tof atl“cearlrc‘!célfo part

of the radio' I on, e r m%q_ael gth y
of "the rai® sng%gI %%/%:r @Sgeén odéloigaétllfne glftoeq{fsélee 5iﬁgeilec or P‘rﬁaa ELECT
conpri sescrd evgdi b NpuUgBal Eaebri apylerdfod hef 10imel 8Tt 0o BELEGT s@lﬁlﬁdﬁ ed to

t he output of each one_of the el even—eval uati on neans 31 to 41. The
sel ect or AT niSFeEe FEERFVETS si ghayet hat"Aifve t f8<5t r oRBBSt hrriRE to

averagg | U erder.engerseanak §BE§@gBhtOT%e§%lﬁﬁ$Lﬁf b8 élQé‘Ht 8lel @2 the . -
mul tiplex arrangenment MJX ltiplex is affected by t )

‘eleven evaluation means 31 to 41. The selector determlne the
received signal that have the strongest carrier to avérage
interference signal strength. The selector is adapted to a
multipiex arrangement MUX. The multiplex is affected by the
| 15 output of the selector to change over to the antenna that
delivers OUT the radio signal having the strongest carrier

signal in relation to average interference signal strength.

A large number of variations of the above mentioned
20 embodiments are of course possible. The generation of the
average interference powers can e.g. take place either before
or after the switch/multiplex means. The antenna switch can
e.g. be located closer to the antenna, before the receiver
part RX. This makes it possible to have a common RX and a
25 common RSSI measurement for all antenna branches. In such an
embodiment, the RSSI measurements can e.g. take place
directly after the RX part or inside the detector. The switch
SW in e.g. figure 3 is in one (upper) position to meassure
RSSI from antenna A and in another (lower) position to
30 meassure RSSI from antenna B. This is especially useful when
the received signal'is non-continuos (divided into frames or

bursts, such as in TDMA). The RSSI measurements can then be



15 output of the selector to change over to the antenna that delivers OUT
the radio _signal having the strongest carrier signal in relation to average
i.nterference signal strength. A |large nunber of variations of the above
ment i onge 9g@sLybodi ments are of course possible. The genexaiSE9s0®BS8t he
average interference powers can e.g. take place either before or after the
switch/mul tiplex means. The antenna swi7tch can e.g. be located closer to
the antenna, before the receiver part RX. This nakes it possible to have a
common C %EBQ] lofTeasdr e $orp@tde A NAaa bk €gpel N
such an%§>(£h§;§§% ? e.Régﬁﬁﬁ%asurenents can e.g. tgig place§g§€e§tly
after thsmtdamarsignalasiide theidget edividedhaosisi t dWrEVYi i epyeafbyere 3 i s
in one (upper) position to meassure RSSI from,antenna A and in anot her
(lower) Spefsh:t.?:oﬂee,éuﬁem%s:séEE%’“?QS%F Sﬁnréﬁﬁgnﬁr& B- TSI S5 pRePaf 1y

usef ul V}{gs}en khewhece Mot siongk1 L&t DOR- TANEr3Uey (gbyi dadiniedt OD{§apES OF
bursts, ucﬁ as 1n TDVA). The RSSI neasurenents can then be
5. Signal Transmission in Mobile Radio Channel”, 39th Vehicular

Technology Conference, VTC 89, San Francisco, May '1989.

The invention is thereby not-restrictgd to the aforedescribed

'—f~;~~—~and-illustrated“exemplifying,embodimentswsince modifications

'i'lof“ééﬁfbé_ﬁaaé-W;ﬁhthEEééééope of“the'fdllowing“craims:“'



WO 98/ 58462PCT/ SE98/ 00938 17 done at the beginning of the frane or burst,
by measuring the antenna signals in a tine divided node during a preanble.
Such a-neasurenent schene _is described in a._ conference paper by Akaiwa,”
" Ant enngoR)sgshi on Diversity for Framed Digital Signal Tipafiskiessdsas in

Mobi | e Radi o Channel ", 39th Vehi cul ar Technol ogy Conference, VTC 89, San
Franci sco, May 1989. The invention is %@ereby not —+restreted—to-the—

af oredescri bed and-illustrated _exenplifying enbodi nents since nodifi catl ons
10 can be made within the-scope of-the-foll ow ng-cLains- , WD l

- 98/ 58462PCT/ SE98/ 00938 18 CLAIMS 1. Method for diversity selection for -
antenna paths in a radio receiver (RZLAH@3 conprising at l east two antennas
(A, 5 B, N, which nethod conprises the follow ng steps: ~géneration of
average-interference- powers. AAIA -7-AI'B/- 1 A1 N~ of radio signats——
recei ved lovele B ilRF of iVERBLEY o FRAT IS £RE AREANHE sPEARSE; im) 2

t f B; f d |
(e sl A st AR, R4 SO 6251 o LB MRl LTS

t he ani emnas) (,Ath,chN)nethodepennpleﬂsesothe ftbEl besig catteper . Si gnal streng_t-h-' -
(CSA, CSB; CSN) in relation to average interference signal strength (Al A

AlB, AIN‘)—'generation of average -interference powers -(AIA,-"AIB;—AINj—=" Il

of radio signals recelved over a period of tlme from each of -

the antenna’s (A, B; N); e

- genération of carrier signal“stiength (CSA CSB,_CSN).of_;gm_¢_
10 radio signals (RSA, RSB) arrived at.each of the antenna’s (A4,

B; N);

- selecting one of the antennas (A, B; N) 1in dependence of--
the best carrier signal strength (CSA, CSB; CSN) in relation

tb avérage interference signal streﬁgth (AIA, AIB, AIN).
15

2. Method according to claim 1, 'in which a plurality of
antenna paths exist, each path corresponding to an external.

antenna. .

20 3. Method for diversity selection for antenna paths in a
radio receiver (R2) comprising two antennas (A, B) and a
selection switch (SW) for selecting one of said antennas, the

method comprising the following steps:

.- accumulation of interference power (IA, IB) of radio
25 signals received over a period of time to each of the

antenna’s (A, B):

- generation of average interference power (AIA, AIB);



15 2. Method according to claim1, in wich-a p+urafity of antenna paths
exi st.,, each path corresponding to an external antenna. 20 3. Mthod for
d1ver5|ty sel ection for antenna paths in a radio receiver (R2) conpri sing
two antweozs{ed, B) and a selection switch (SW for sel ectdmgEssnes’df said
antennas, the nmethod conprising +he—fofTow ng steps: accunul ation of

i nt.erference. power (1A 1B) of radio 25 signals received over a period of
time to each of the antenna's (A B); generation of average interference
power (AlA_ Al B): 98/.3846 9 r e d

of fset val dfé’ r]{gr e\;;\fpesen‘tﬁ? ng%r ???ée(?gnggl%%t m@ﬂ”}rﬁgrggg?gm& Séhcg

i nt erfergmggep@wees bAtheeAl Bihe avdager ngirofexctararere sugnaslrsst r(&Igt,h -
(CSA, CSB) of radio 5 signals (RSA, RSB) received to each of the antenna's
(A, B); AIB):-=--—generation . of  _a setection s ignat ASS) ~representing.
.the - offset value (D) subtracted fromthe difference between. radio -

si gnal streﬂ%g (%%A CB§§ier_ siGhangesevenqgeh tltssw teb) (W tadret her
path in epen ence of polarity of the se(I;ectl on signal (SS). 4. Method

for divessghylsel(BSR, oORSBLcoedehved oteleadh 10brthe aMemna’e @nt d&ina pat hs
are unbal anced. 15 5.. Method for ‘diversity selection according to clai'm1,

2 or 3, mefgnééa gast gne of JINe A eNnag A Bish S Laé’pwgeqmarlg antgnna.

offset wvalue (D) subtracted from the dlfference between radlo.e._

signal strength”s (RSA, RSB),.~:r;;;_;_;

- change over of the _sw1tch'7(SWL;;EQﬂ:ahpther: path -in_

10 dependence of polarity of the selection signal (SS).

4. Method for diversity selection according to claim 1 or 2,

where the antenna paths are unbalanced.

15 5. Method for diversity selection according to claim 1, 2 or

3, where at least one of the antennas (A, B) is an internal

antenna.

6. Arrangement for diversity selection for antenna paths in a
20 radio receiver comprising a plurality of antennas (1 to 11;
A, B) and a selection switch (MUX; SW) for selecting one of

said antennas, the arrangement also comprising:

- means (31 to 41; DT) for generation of average interference
powers of antenna signals received over a period of time to

25 each of the antenna’s (1 to 11; A, B):

- means (31 to 41; RA, RB) for generation of carrier signal
strength of radio signals (RS1 to RS1l) received to each of

the antenna’s (1 to 11);



6. Arrangenent for diversity selecti-on for-antenna paths in a 20 radio
receikver conprising a plurality of antennas (1 to 11; A B) and a selection
switch (MJX; SW for selecting one of said antennas, the arrangement also’
conpri SyHPs/sse63 Means (31 to 41; DT) for _generation of aperaassdmierference
powers of antenna signals recei'ved-over -a period'of time to 25 each of the
antenna's (1 to 11; A B); - neans (335to 41; RA RB) for generation of .
carrier signal strength of radio signa?s (RS1 to RS11) received to each of
the antenna's (1.to 11); . WD 98/58462PCT/ SE98/ 00938.20 - ans for .
sel ecti ng RO f PheS At et U t%Plfll,Je pan n?ﬁsdzbegﬂe&gg '%f' the West
carrier o%p%ﬁﬂen%fer JW0tdhd bl aldan dr0 AvRIAges d rrRfHer8NCelation to

signal -strength. 5 7. Arrangenent for diversity selection for antenna paths
in a -r adiecagec ginter-fergocer diagatostrangfhe, --whi th-means (RA, -~ RB) for .~
generation of 'carrier signal strength- of -radio signals received to each

of the antenna's are | ocated between-the-the - sel ection- neans (SW and

the nmeans (DT). _.for _ generation of 10 average interference powers. 8.
Arrangenent for diversity selection for antenna paths in a radio receiver
accordli mg trxr relnmjemetit Vver elitviee siggynselBEE ifoar  fyenerdianoa gfataseriages

interference powers._is.a Si le 15 detektor. ... . .
~-ﬁ-radiOwgeceiver:aCCOIQQng- o cﬁa%ma%gnwhlchfmgansﬂ(RA,"RBL_for"-fmq;m_m

genération of " carrier signal -strength- of -radic signals -
received to each of the antenna’s are located:beﬁwéenmtheithe
selection means - (SW) - and the means;«(Dij:for—;genération Of - s v

10 average interference powers.

8. Arrangement'for diversity selection for antenna paths in a
radio receiver according to claim 6, where the means (DT) for-
generation of average interference powers 1is a single

15 detektor.



