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The prese~~: 'j,ny~~tJ9n ~·late~}~p. control of a radio 

10 In a radio-":c;~Q:rif~atic?ns sylis~- havinq at least one 

base station· · (~), , . :$4ch ~s .in .a:. cell.ular telephone 

system, the ba.~e.·staticin;prcivides-s&arvice to mobile units 

located wi thin;.Ja ··p~ed~f-lned·qeoqra~h.ical area. such base 

stations are ~~t!c:1;'~a:./tp o~erat~·;:.4~ring power failures 

15 that qenerally -~:~f·f~dt:'\~e locati~#,<i~t the base station. 

consequently, .,tilj.~~· fit~a n~.ed to· :pr~vide an altemative 

("backup") soii;~e-,·~f. ~~.tr::to a ~~~:e station which will 

be utilized .wh~ri 1;lie · #•~al;~ sourc~·:.C>~: base station power 

bas failed. ·:::$.~i~Ztb~~-:· .backup so~i~es of power may be 

2 o batteries or ·. :-~* ·:·'+sq~~· c:i,rcumS-1:.nc.es, diesel-powered 
.· ·.·· . 

elec1:ic b=~~~~ji); '*' ha,(~, for example, 72 

25 
• f::~~;~t~l.§f~~=r:;~~ 

24 volt sys~.~:T;:t~·:;··4i14ad. tq'r rad~~;;;~~se stations, ·so an 
. .. ;. , _,, ... _. 

30 

.. ;_. 
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that the base' st~.ti'i()n· rhi~nt floor b. reinforced, and that 
the size o.f· 'tb~·' ba~~; statio~ ."-plant be increased. 
Consequently, .b.it:~ty::•na plant co~~~ commonly constitute 
the major inves~~t.s <'to.r base stc1.t¥on operators, and can 

s even make it ~~~·~· .. ·ibi.e':to build :sC>iie base station sites. 
Thus, theta:. i'~ .~,:need. to pt~\l':lde a way· for a. base 

station· to co~ti~ue.:f~'.· operate'• ·(lhting a power outage 

while at the s~i timer:teducing the cost and size of the 
backup power sµppiy. . ... . 

10 There are. also 'ctrcumstances other than failure of 
the main power .su.p~ly, during ·which it would be 
advantageous to. ~eduq •. :the power -~onsumption of the base 

station. For ~~1-; ihe overh~ating of equipment: or 
the occurrence o.f a firt! could wartartt reducing the ~ase 

15 station power ·• cone;~ption. · ·.:$lmil~rly, there are 
c~rcwnstances wti;n it is desirabl*'to reduce the traffic 
handling capaci~y of . pie base 'a.~ticn. During such 
transitions to r$c;luced"power constamption and/or reduced 
traffic bandlini c-.~~ity, it i~ still desirable to 

20 minimally affect. onqaitig ·communid.•tions traffic within 
' ~ . . r ~ ,. . . ., . . . .. ' 

the cell serv.a;'·l>y. fhe'; base station.· Thus, there is a 
. "·"··"' : .. ·:·.:: ;.· . .. :; ,.: .. 

· need for a way ·~c:t :9;~c,.µally reduQ.ti'>tbe power consumption 

and/or the tr8.tf*~· ~~~~ling capa~~-#Y of ~e base station 
in a way tha-t r,~1z~e~C;i:he distulfbance to communications 

25 traffic capac;~l'' -iri ~t:hia cell. ······ 
. ·>. , . 

· ..... 

l:~ is th~x;•~o~!;' ... P object :p,~;h:he present· invention 
to provi¢te a J.etji&i: te:>t reducinq'.tli• power consumption of 

30 

~=i2~!+~ft~:E.:~1;:::E:E 
./ · .. -~ 

station. 

It is an~~~r . ~l)j_~~~--~;, __ M~ ____ F_!:~~-~~~- invention to 

• 
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provide a method for reducinq __ •#he traffic handlinq 
capacity of a base station whil~, at the same time, 
reducing the ~f,feCt of the red~Qed t~affic handlinq 
capacity on onqoj;nq communicatiO.n.~ traffic within_ the 

5 cell served by the.· base station. · · · 

10 

J:n accordance with one a·,pect of the present 
invention, the foreqoinq and oth~t objects are achieved 

. . ·-·,:,:, 

in a radio commµnications system havin9 ·at least one base 
station, the base station incl#dinq a plurality of 
transceivers. 
alternatively, 
switched on. 

Each of the transceivers has 
a call state and · an idle state while 
A method and CQrresponding apparatus 

controls the ba~e station, for 8ltample durinq a failure 
of the main pow~r supply, by swi t~ing off a first subset 

15 of the plurality of transceivers ~o as to- leave no more 
than a first 'predefined number 9f transceivers still 
operational. t;rhe first subset o'f:'_ transceivers requires 
less power to operate than the full plurality of 
transceivers, . and thus redudf!j the output power 

20 requirements .of the backup 1>9~.er supply. Traffic 
handling capacj;ty of the bas~ ·:"S,tation is similarly 
affected. The .. :method of switdit.~g off the first subset 
of transcei ve*- __ -includes coia~~ring the number of 
transceivers ~ri:ently handling): ·(;alls (i.e., the •call 

25 state transcei'v~ra") to the firs~::·predefined number, and 
switching off all idle transcei~~~s except at least one 

. . .. • ···;. 

if the number qf call ·state tran-Qeivers is qreater than 
the first pre'1·~f:ihe~ number. oii;.·1:he other hand, if the. 
number of call. :state itransceiveri: is less than the first 

30 predefined numl;>e:r·, -~en all exc.;~-;.· idle transceivers are 
switched off, ·r:;o: fi$ : to leave s~J.~~bed on only a ~umber of 
transceivers equal t~ the:· fi~s~/~~edefined number. 

:i:n acc~rd:aAce with still> '.':~nether aspect of the 
invention, th~:' .system waits for ~::~predetermined per.iod ... e>..f ______________ ··--· _________ _ 

'>; 
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time after s.ifi.1:~ing:~ · ; ·off the · £1rst sqbset of the 

plurality of t~~~ipeiv,a,;s;. and the_tt'./.Witches off a second 

=~=tllil~!::.!?.~~~!;:: 
number is le.j..; ... ·filan · tbe: ·first, pr•4•f ined number. This 
feature is us41fltl', fo~ example·); to permit the base 
station to r~~~~d· diff~rently toi ·~ower outages of short 
and lonq dura-#i~~~ · in ''J:jlcoqnitiort. ::(.)~ the fact that power 

• .. , .. ·.;.·· .. . . . . 

outages of i·o'.ti9 '·~uration must el:Ctend the life of the 
backup power:~'lll;;l'ly·by·~ven fu~~r reducinq power. 

In yet il.h~~er ~spect of ·1:J1e invention, a first 
qroup of rad.i<)·:. -c::~qJ\iications .:.ystem subscribers is 

designated as.:•r:~.t~h prioritiy qrou~· and a second group of 
15 radio communiC:;2l~;<>n• system subsc:J:.ibers is designated as 

a low priori~y :ij.ro~p. ·.·· .. In accord.~ri.~e with this aspect of 
the inventiort~·/·tiii~ btqh prioritlP:-~;r;-oup is permitted to 

•. . ~,·;· . . ~: ·,:. -

receive servib~. · ~-~om- .the first· ,'.•nd second predefined 
numbers of st'.lll· switi::hed on tt~rifjcei vers, whereas the 

20 = p~i:r:ty~:,:r;::; :~r·:~:~.tvo:;~:~ 
subscribers J~~!#t· ,~,rqency c~i~~. This reduction in 
load causes :/l.i~r··::;'.t;r~ps,ceivers ·· 1:6' .. become idle, thereby 

25. :; l~t,~~==~=:~:i: 
30 

. ·.· .. , 
··:--···. 

to cause 
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base station to C)l'llY aq~~t a handQ~f call.if that qall 
would othervise . not . ~~&;·picked :~e;.: bY any other base 

station in ~e r11.~U.o c~~~nicatio~~l-isystem. This feature 
ot the invention: J;'.eciuc~~::;i;he ·tratf:~¢.11andlinq capacity of 

. . ,.; ... , _ .. ,,. ..,._,. 

5 the base station,. ·and"';:'turther reduces the load on the 
affected base s~~ti()n,'..',~~lch int~ ~ermits more of the 
base station's ::transcd~:i~ers to·· b·c~me idle, thereby 
consuminq much. l.ss p~~~r. Thi~:: : feat~re may also be 

combined with .a~ove d·$~ribed methOds of switchinq off 
10 idle transceivers: to aC:b-i~ve furth~r reductions of power 

consumption and. tratti6'.\handlinq····~apacity in the l:>ase 
station.· 

BllD'J)ESCJUn1011·o:r :nz l>RAWIITGS 
.. . .. . . . :: ·,~ ... :·::.··, ·. . . . . . 

15 The objects·· and il~y~ntages o.i· the invention will be 
understood by t-~-~ing ~-1;ii• followtl.19 ·detailed description 
in conjunction :.yfth ~~-.'.drawings)1n which: 

· FIG. 1 is :a block·:~iaqram'. :~f equipment i:ri a radio 
communic~tions ·•yst~<::~ase sta.td.:op whiCb functions in 

. . . : ·1~ . ' . ~ '. 

20 accordance with; tbe ptefilent inv•ilt'.ion; and 
FIG. 2 is·· .. a · :f1.b~· chart :_:~hbwinq the steps for 

reducing poweJ::'··: con.~ption in:: ·a base station in 
accordance with·>o~e -~6d.imerit rif d:h~ present invention. 

: . : . .. ' ...:: '·' . ::: .. ~-: ' . . ' . . . · . 

... . ·,: 

25 

30 

power 

as in a qener~·~;·.Pf>W~f\outage, 
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the transcei v•rs '· l.Ql 'to; be ·• powere(i:: by . the backup power 

supply 107, wb~'~'.ill~Y~:· for ·exalhple, be one or more 

batteries or· dies•i-p~~ered eletj~X-ic qenerators. A 

connection 1li b~tl,ee,n:.',ke switcb;~#g device. 109 and the 

5 control device 1oi>pro~~des the dqh1:rol device 101 with 

a siqnal that i~ l~di~tive of th,~· disruption of power 
. .. ~ . : ... 

from the main p~wer su~J)ly· 105. , · 

As describf!d .. abe>V~·,, the amoUljt. of· current drawn by 

the plurality of t~a~s~.~idver• 10~'.Jeiurinq times of heavy 
. ;,-.: . . 

10 load can be very la:~ge~';: However, '·for reasons of cost and 

size, it . is d,es:lral)ie to red~~e the power output 

requirements of the ba~ltup power .~4pply 107. Therefore, 

in accordance with th; present ~~Jivention, the control 

device 101 contro~s the'operation;,;:(:>:f the transceiver~· 103 

15 so that their po~er ~riput requir~ents wiil be reduced 

during periods of. a po~~ outage.U·:.'.~is permits a smaller 

backup power supp1y:107 to be us~~. 
l:n one emb~~tme?lt of the ;·~r.esent invention, the 

control device' io1 ·*'~duces th·~· total input current 

20 requirements of tli,e ·t~~nsqeiversi;:±;ol during a disruption 

in power from ~~;mai~:·'.power supp:ty 105 by shutt~ng down 

a variable nuD,~;· ~~.~(.!tr~nseeiv~~ 103. 'l'bat is, the 
transceiver 103 ·· jj. ·j~er switched; off, or else kept in 

.. a standby· state, :j,~~cb>·~onsumes a r~~~uced amount of power. 

25 While in a sta::~~t l.~~te, a tra~cieiver is turned on but 

forced by the ::;s~~·t·~'.,;)·,control t~}_,femain idle instead of 

actively hand,.1$~9 · -~,, call. i:JJ\1 though the greatest 

reduction in :;p(,~et-;·ponsumptio~;;;i'.i:tesults from actually 

·switching off;~~ :i:;#li,nseeiver ~~'~' a substantial power 

30 reduction can~ '#~JJi+:\~e achievedi;i:>y merely keeping the 

:::::~ ~i)~ =~~:=-~ddi~.!ian::!:: 
of being imm~UH:ely;''. available} :to take care of a call, 

compared to· the:.·;,'Wa~ up time ~~i-. miaht .... -t>~.- ~~-qµ~~ed to 

. ·. ~ . 1Di1iU1iflr 
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_,_ 
turn a switched·_oft tr~:~sceiver ~~~k on. 

The stra~''" for select~pg which subset of 
transceivers l(),~,<:4;re _t~ be swit~~~d off (or kept idle) 

involves monitofing: th~i:~ctivity qt each transceiver 103. 

s :t:f a transceiv!r· 103 ·>has a call in. proqress, it is 

perm! tted to C:Pll~inue::.:: its rec•tving · and transmitting 

operations. H(.)w4itver, :if a· transqeiver 103 is found not 
to be handling .. _'.~.: ·call,···. the contt:oi device 101 switches 

that transceiv•t .. iOJ tiff (or, in another embodiment of 

10 the invention; :ic.~~ps tbat transCeiver 103 in a stanc:ll:>y 

mode). As it ".i:s ~suai for ea~· ·transcei~er · 103 to be 

. responsible f~J: ·.~ndl:*ng more than one channel in the 

communicationssyst•;<a transceiver 103 is permitted to 

remain active~~'. .long· ~sat least· one of its channels has 

· 15 a call in proqr••s. Hq.,ever, during this period of time, 

non-priority . calls . a~· prefer"bly ·not allowed to be 
received by tld.• ·or' .·any trans(ieiver 103 in the base 

station. · such.dil'lls ·'are, inste~#, preferably bandied by 

another base -.t..tion: ;that is not affected by the power 

2 o outage. By diifcting :. ~~scriber$': lnto priority groups as 
., ' . . . .. ~ 

described, ~~ 'isystQ: increases the likelihood. that a 

transceiver io3'.~i~ th~-~ affected<base station will become 
idle so that ·1~·:1~n ;b~ switcbett_~~ff. In an alternative 

embodiment ot<~'J.s f•"citure, only;~top priority calls are 

25 allowed to b~:.(.f~~ei\'~d by trarl~¢eivers 103 in the base 

station, but:··id.1e: ·f*~nsceive~•'."'are not switched off. 
:·· ... ,. '• : <:: ··.:;;· . 

:Instead, pow.l# _:~on•~ption in ~~-base station is reduced 
: . .· •·'..'' , '· . 

by the. fact :~&.timoX:~ of the jifansceivers 103 are made 
idle. while:'.,:iaie, ·'tf~ansceive~-:-103 require less power 

30 than while i~,-~e a~~ve state·J 
As explain~ ~c:>Ve, when·none·of the channels in a 

transceiver l.tfa<·na:11·<'• call in ~;~~oqress, the transceiver 
. .=.·.~·.:~::::·:'\;'~. :'::~;, . ···;·'. .· .'; '. _:: I 

103 may eith!;(J:;~ s~j.tched of~~-or alternatively be put 
;, .. ·:· . . ' · .. ~: . .. . . ., 

into a stan~~·:r_st.a~tg:~_tbj\t, __ 4x-.~w-... l.!!!~s power. However, it 
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may be advantaqeous · tofi~nsure that calls placed by hiqh 
... ·.... . .·.-· ... ;.;. 

priority subsQrj:J:;>~,rs, ~lich as emeJ:gency callers and the 
electric company,· caii/>still be ':handled by the base 
station, despit~:'.~1;s b.~~~q affect~d. by the power outage. 

5 Consequently, in .. ano~~r preferX'~_d embodiment of the 
invention, the control:_;;4evice 101<:.ensures that a second 
transceiver 103- in Ji~,: base st~tion has at least one 

,. . . . '•' ~ .. ·. . . . 

active free channel:: before t;µrninq off a first 
transceiver 103 -~hicii< is· not currently handling any 

10 calla. 
In yet a~other -~odiment ,Qf the invention, the 

number of trai)SceiveJ:"s 103 tba1; are allowed to stay 
active is dynamlcallyi"'.4etermined, ·in recognition of the 

··-: 

fact that if a po,,er o:U,~age is of' Short duration, even a 
15 reduced output .:ba:Ckup~-~ower s~pply 107 may be capable of 

sustaining the operat¥qn- of a n~~r of transceivers 103. 
As the duration. Of ~-:.· power outage increases, however, 
the number of· activeT_~ransce-ive:t~ 103 must be fmthel;' 

reduced to en•µr' *'~~ the bac~p·: power supply 107 will 
20 continue to pi'o~id.a·\_power to iti·'.'predetermined minimum 

number of active -~~4nsceivers: ·l.Ol. Thus, in this 
embodiment of i:lie i~v~btion, the·:>¢ontrol device 101 must 
monitor the d~t~tiori',·/~f the pow~J;- outage in addition to 

••• ~ •• ··~ ., • :· ••• < :. • • • : : ; 

·· the current status o.fJthe transceivers in order to decide 
25 whether or· no~':.~o tuii.' off a paJicular transceiver or a 

set of transc,•J.~er• .:{~ >< 
Because th~. a'ft~bted base :·;,itation will be turning 

. ... :: ·. , ... :~· ~ : 

off transceiv¢J:'. ~9-~:; the pos~tbility is raised that 
. . : .. ·. ~ . .: . "··· _,. . .,. ;_ 

there will be~:-;a<la~qe'Rnumber otff~imultaneous attempts by 
30 mobile units]:~ $~it~ over t~,· neighboring cells. A 

limited call·-•}i .. ~d,~lrt~ capac~tt:/of the system at this 
point can resµ:J;t, inH1~or system :pfirformance. In order to 

-_______ :::!:as:,:t'~~1':t of b~=~: .::..e~::::t : 
··:-;:-.· .· ... ·:· . 

. ·.·: 
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handled smoothly. ~+' may be< done by dividinq the 
subscribers into prio~ity qroupsi.· such as was described 
above with respect ~~:>itiie two:Hp~iority qroups: hiqh 

.,. ·.·; ....... ,, . - . 

priority and noh~prio:C-.~#y calls~_-_ .. ' However, by defininq a 
': . • -~·- · ..... ' ! :· • • . . .'. • . 

s hierarchy of more thl!~/)t;wo::priot"!t:Y· _qroups, the control 
device 101 can ·causeY.fh• channels to be shut down more 
gradually. Fo:r e~~p~e, se~~ral smal.l qroups of 
transceivers could b~/~~itched ;cSft at different times, 
such as after 5, , 15, . /iii~-·' 2 5 minU:t,~s·, respect! vely. Such 

. '.":..''_:·,' .-;:.'. :: ~ ";• 

10 priority groups c.ould ~,~-defined, for example, to provide 
access to emergency :9.a~lers as< lonq as there are any 
transceivers to· use •. \?in one embpd_iment, such emerqency 
callers would be' abl.~-'.to· make tr&nsceivers available for 
access by terminati'~~{ ,·the calls ··being made by lower 

·-: ' .• · .. :.; f 

15 priority qroups.- o~~r priority groups could be qiven 
access accprditjq to (~·j ·'number of different rules. For 
example, tra~ceiver>;:'.llcCess coliici be controlled by a 

' .· ... ...... . .'•· 

timer, by means :of a.'.pilradiqm in'·which a lowest priority 
qroup is totai1y de~i·~4 acces~:''.to a cell with a power 

20 failure, a next highiia priori'i:t qroup is permitted to 
have access only so \l.~ri~ cis the :~C:,wer loss has not lasted 
more than five.:·-~~n~¥~~_:,;:;a· still;~hiqher priority qroup is 
denied access•' -~nly .i'at~~r ten m,~nutes of power failure, 
and so on. :·:: . ·'..},•: ','. " 

25 Alternati*ely,./:i~:)•ubscrib~j:i prioritization scheme 
could be defifl~d ~~-:/~~t a p~~ority qroup is qranted 

• .. i -~ . ... . . 

access only fi;thei::e:are at le2'.E;t' two (or other number) 

:~:i~a::UJ'tk~~i:rs 't:t=~d :cC:~a~;~: 
30 there are at ~~-st; ·::fouri::yoice P'~~s available, and so on. 

In yet :.~~~tber .. .-~c;Xiim~ti ·:_!of the invention, the 
number of acti~e channels in the:'l>ase station affected by 

the power ou~~~e m,~:fi~e-smC?o#J:y reduced by having the 
communicatiori~>system •,assiqn the affected base_ station __ a ______ _ 

',.,.::;.::: .. ··:<:: :.. . ': 
·,::·. :·· 

-(.· .. .-:·- .. : 

: . ·>. 
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lower priority ~an th~t'of adjac:•"rit base stations for 
accepting a hal)<ii;Jff c~{;~- or a ne~:;· (oriqinatinq) call. 

With this arr,#~~e.nt ~'.<' c~lls r~~'.frinq a handoff to 

another base ·~~:ti~n w.~~l be ass~91led to the adjacent 
5 base stations e~~rl, :if ~~ si9nal ~~lity ~f the affected 

base station il!I exce1i~t. simi~:~rly, new calls from 
.· ·~· .. 

mobiles travel.iJ'19· in e,t~· ·vicinity: ·pf the affected bas~ 
station will be 'J~~-iqn~a· to· the a<fj:acent base stations. 
Only calls that· :~()uld o~erwj.se be :lost are allowed. to be 

10 handled by the c:call . thai: ·is servea·:::by the affected base 

station. 'l'hi~ feat~e ·may b~:·': used alone, or in 

conjunction witbthe f~~tures de&~flbed above, in which 

idle transceive.r11· are ·Sl:ttit down. ·'lfhen used alone, base 
st~tion power :consumption is -reduced because idle 

15 transceivers r.~c;N:ire l~l\JS power 1*~n transceivers which 
are actively li~~dl;ing ,:~alla;;. ·' 

A particµla;t' .. embO~i-ent of ~e present invention 
incorporating t.b•vari~us .featu~9:~'described above will 

. . : . . .· . •, ·, '·~ 

now be describe~<li~th £.~·ference t~(~e flow chart of FIG. 

20 . 2. Beginnin~ .• •.~'t i'.!)lock ~01, the c~fitrol device 101 tests 
for the pre•.~C:e: o.f il power iai1ure. When one is 

. ;. ... ·;.:·;, 

25 

30 

detected, ex•~\t~ion c~ntinues at'.; block 203, where the 
backup powe1t

0

·.::·t;ti~pl~:T·' .. '1s. switC:~~d · on, so. that the 

·· transceivers _·.:~gi.:~ill/!i~ontinue tp'}~eceive power. 
Next, at :bi6dk -~~s, the ba•:• ·station experiencing 

the power ou~,CJ~ ·'is ;~~:signed a .· ~·~~ handoff priority by 

::..::=::t:tr:l;~1:;-:.i.o,"~~v~ th:7tf.:1;:; i:: 
station a lo~:·pj:'.tori'.~i.: :for acce,~ting oriqinatinq calls. 
As d~scribed -~ov~·~::''i'.~is wi1-f·i cause adjacent base 

stations to ~~rvic~;:Y·h~w: call~:_:.,or calls requiring a 
handoff, exc.t\!pt:·: ln th~;se· ' cases·: .;~bere the affected base 

=~:::~liT:!!Jte' ~~~i~::i:::r:::.~c~:-,_ 
j ii1iiiflfi 
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switched ba~j(\()ti. ·-;~~- a pria_f.rred embodim•nt, the 
communicatio·~~---~~yste11r:;~$~iqns th~-<:base station· a normal 
priority foii-:: ··~t;cepti~~ ·;·bandoff ··and oriqinatinq calls 

.... ·,··. ·.·.·:··. ·•. 

after beinq switclied back on. 
then execution p~ .~rt:: ~r!: :no!lt:::: where a test . is 

performed to .:41~~-~rmine:-?~fi:ether ~~i-nUJJiber of transceivers 

::n::~!eri;~~c:1~~.: ~i~r ~=1 ~ca!1non::i: 
liip.it thret:ih~"l~':ll.·. ·A~ fi,q,iained ab(»ye, if. the power outaqe 

than 

In the 

:.· .:··:.·_;.·· 
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cal.is·, : ~1!*-i~~~.2. ·· ·~•s&,;1 .'.idle ·trari•cei vers, except tor 

.. · .... · .. :,.· .. 
·.::_·:·.·.;"-:;.-: .. 

:,:··,·· 

les.s ; than the< non~~im,8 kl·iiait thresh()ld, then execution 
• ·• .;.-·····••:·: •' : y. .=:.: • .f.>.·/"·.';J::v• • :.;_>:·• . .'· 

· continues at·block.Ca131wlliie all;;eicoess transceivers are 

: switc::hed oft}E:tJ.i~:,°';·~11.ii.b~?:':'· bt ex~~~- transceivers being 

10 :!!::4tC:~1f id~~~ nmml;~f transceivers - )fon-

t·~~.; ·1imit t:hi-~•AP,.;i.a~;.r,, .. <;··. ··,.>·· 

This.' will lf!~y.t;. -~~1t~ed'·i;on, ei~;r in call state or in 

!o~~;:.:~£'~~l~~ .:~:i:: =~=s ~ 
bloCk 215. ·---·~:··.~ <: .:'_:\;:·;>>> .. .-·:: 

15 

20 

25 block 217, ·~e:.Qonti.'ol.deyice ~01 :d4!termines whether the 
. ·.:·.-·...: .. : . ·::. :.·<·--=.'' .. · .· .· _, ...... · : : :· : ~ . 

30 

. . .· . :·.' ·:. -~ •·.· 

. ::_;_·: ·.«.·: 

·.:,.::_.=:.' ·'·:.· 

~emains ........ 
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equal to the J)~n~time' ;1).mi t thre~old. 

::::=Er8il~~E~=~~§ 
continues at <bl~'C:k. 22j"'.,\;_itiich, as -:;aescribed "above, causes 
the power fro~::~i:.h• .a-~~'iP.ower supJ1y 105 to be restored, 
the backup -P~~~#;: sup~l~ 107 to -~~-switched off, and the 

... :',.. ~ , . .. . . . . _, . . . . . 

communicatiortsf :systebi,{assign a ;;~-normal priority to the 
base station -·~9~ -acce~~litq handof~. and oriqinating calls. ., ... _.,_. . .._ ·. . 

If the powe~· :. :t>.utage)":.'c::ontinuesf·'. then from block 219 

execution coritlriues a;t~:-block 22i'.· 
At blo~ic.'\;2.2:1, · ~Ytest is ·:':performed to determine 

whether the ' ~otal '"'~µm,.r of-. :_°idle and call state 
15 transceivers :·.ha qr•~fie~ than · or equal to a second 

~reshold, ¢!~led .· the time ;limit threshold. As 
previously ~xi>lained~-? 'if the power outaqe lasts for a 
long time, $~~ :the:-~~ntrol de~l.ce 101 must extend the 20 ::::::::sitt:Jt°::~t:e~===:=:l=: 
can be perm!~'.t.~4- 1to\ :o~rate un~~~ long term power outage 
conditions."'F:"- . . -;;~,..:: };I°. . 

:If, in">:ii>lo~k .221., it is/df.termined that the time 
·:-···:.::. ··:' ·;,' :;·- .. '::::·. ·.·:·;";""; 

25 limit thresb.c)id:);)uui:b•en exceed~d~ then at block 223, an 
·. · .. . ··:-:- ': . : .. ~:.-;= .. . ;•. :· ...... . 

idle transci~iY,~i 10~'.-is: switch~~'off, so long as at l~ast 
one idle . t:~~~c=:~1v~~'·,t_1l;o3 remai~s. Execution continues 
back at bl~.#:~j2~9/:':11~ere the·{~~op consisting of blocks 

30 ::::E~IJ~~F:: t:::re:Z~:.!::.?::d= 
limit thr~~hb-:J.d. (~hi~h is ~~: case when the non-time 

~~o:~~~ ~~L==~~ ::: oneth:r~:iv;~: 
. :--~- .: ... ·;::~_:_:? 

:-. •. ' ... ·.'.: 

.! > 
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durinq each pass ·af the\.;~pe>p, the loop will be repeated 
until.the.number Qf acti~· plus idle transceivers 103 is 

one less than the time?:tJ.i~iDit threshold. 
As· soon as tl1• a~~~~ination i'*s made, in block 221, 

that the total number ciff:fdie and C:a11 state transceivers . ·; . ··.., : ·L· :-· . ·... • 

is less than the ·time :-aj~#ait thres~old, then there is no 
longer any need . to s.iJ;\it down' aijy more transceivers. 
Consequently, execut~9~·,. continue~ at .block 225 which 

effectively wait~: forT~~~ power outaqe to end. As soon 
10 as it does, then executi~Qti continues at block 227 so that 

the backUp power•supp]:j;.J.07 can be switched off, the main 

power supply 105 s~*~~hed on, and the base station 
assiqned a normal pri,9~ity for· ·accepting handoff and 

..... 
oriqinatinq calls. 

15 The invention ii~$ thus far · been described in the 
context of reducing -~~·je statio~l power consumption for 
the purpose of -~xteJ"ld:.f.ng the l~fe of the backup power 
supply 105. However.',/~~ method$ .. described above produce 
a gradual reduc;tion ·i.il:l base station .power consumption, 

20 · alonq with a r~dtl~i1on in .· communications traffic 
capacity, in a :tr,~y .. whi~ does ndt. harshly affect onqoinq 
calls within t}le. cellfr:served by): the base station. Far 
example, t::ie a,~cribe4;'; methods .i~o not cause any onqoinq 

.. call to be di#lc~nn·6ted. ~ther, such calls ·may 
25 terminate by tn~sel:v~~' OJ;' mayi'be banded-off to. adjacent 

cells. 'l'hus, .i;he _· pr~·~;ent inveti~ion is also useful as a 

method for "sb!tly~,<¥~ducinq ~e traffic capacity and 
power consump~ic;m ·-.~£·.~·;,~ base s~~ion at times other than 
during a fail.t:J.#e . of :'\the main. !"power supply 105. For 

. 30 example, this·~c>ul~.-!'b~i useful i# the event of overheatinq 
of base stat~cn.• eqtai~eht, or -,~n the event of a fire in 
the base stat.ion.· : 'irb:~ describid methods are also useful 
for smoothly ~~~inq:~~s~onsibii:ity for onqoinq calls from 

. ;· ' . . : : .. :. ~-·. •.· · .. : . 

one base stat_i,qn to :p:ther adjab.nt ~e. sta~_iJ>.D.$_~ ___ @.Q._~~t 
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maintenance work, which . requires t:Jiat equipment in the 
one particular b~.se :s;~ation be ;:}turned off, can be 
perfo~ed. Cons~que1'1;;y, the me1:Jlods of the pr•sent 
invention can be triqqered to oct.nir in response to a 

5 detection of su~ ·eve~~~·~ Similar~~, the methods of the 
present invention mat~ ··be ini tia1::.~d in response to a 

. ..· . 

command that is ~a~ua!'ly issued by :an oP,erator, whenever 
. . . . 

the operator determ$n•s that a:' need exists. for a 
reduction in baste ~f-tion power consumption and/or 

10 traffic handlinq capa~lty. 
The invention ha~·<been described with reference to 

... : ~- -

a particular emb,odimEl#\t. Howeveli-, it will be readily 
apparent to those ski£t•d in the·. art that it i~ possible 
to embody the inventt.C:>n in specific forms other than 

15 those of the preferre4Velibodiment:.:C1escribed above. 'l'his 
may be done without ?·;~epartin9 f:rom the spirit of the 

···.·' ":: 

invention. 'l'b~ :pJ::eferred ·•1Dbodiment is merely 
illustrative and shotild not be cortsidered restrictive in ··,· .•, . . ':j.-.. 

any way. The ilcope'. ;:,'c:)f. the inv~ption is given by the . .. . . . .·'': . 
20 appended claims,·' :rath~r than the;,:;p:i:eceding description, 

and all variatiorls a~4" equivaleri~~: 'which fall within the 
ranqe of 
therein. 

.··. ;:· 

are 

. ~:'· .· 

·~ ·, ... ' 

,·.·_,· 

int~nded to be embraced 

-···-··--------------·-- ---·- -··- -·-- ~ . 
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CLAJ:HSI 

1. In a tadio -¢~1nmu.nications system havinq at 
least one base 1Jt:atiqtlr:··the ba~e'. _·.s'tation includinq a 

.plurality of transc$iyits, each: ':gf the transceivers 

s h~ving, alternatively,f:'i:4U call st~t•' and an idle state 
while .. 11wi tcbed on,~ a Jll'~od· compri~ing the steps of: 

comparing a )itimb~r=Cit transce!~~rs in the call state 
to a firs.t predefl,:bed nri~er,. the :~i?:st predefined number 
rt;!presentinq · a numb_~\;; of trans'~ei vers to · still be 

10 swit~hed on after a· :f~#~t subset. of the plurality of 
tranaceivers bas· been :ii~ltched off; 

if the number of ~ll state t~~~sceivers is greater 
than the ·first predefitj~ ·number, ;~en switchinq off all 

idle transceivers:_exce~K at least:-=one1 and 
. ·.. : . ·. 

15 if the numb«;ar ofo'.i).~11 stat~: ·transceivers is less 

20 

25 

30 

than the first . pred~#J..ned numb'!:', swi tchinq off all 

excess idle transceivei:·-·, so as tc> leave switc~ed on only 

a number of. tra~sceiV,~~~ equal t9 the first predefined 
number. 

2. 
steps of: 

after swj;~qpin~ .. (;::.9ff the= ;:tirst subset of 
,. plurality of tiilpsc.-i\r~rs, waitit19 a predetermined 

.::,'.= 

the 
time 

period 1 and .. , · 

switehing .C)ff 8;' second sub~;et of the plurality of 

transceivers sti' ·:.as< i:b'· leave t1o: more than a second 

predefined numJi~iE of: J~anscei v~r~. i .still switched on, 

wherein ~~:. se~on~ predet,l,n~~f number is less than 
the first pred,fln~d ri~Jnb~. . : . ;', : 

.. :: :~'. ' . . ; . ~ . . : . : . : .: . i'. '..~ ,..;_. . . _: 
· .. ~ . ' .. : :· .: i: 

3. The ~~~d~ .-oi claim 2:,·;'.~herein a first group of 
radio communic~tlons';:jystem subs~~ibers is desiqnated as 

a high prior~~f 9r~tip and a i.~econd qroup·-··--~~--- _F~~!~ .. ________ __ 
:::~ .. ·. '':: ' 

'.·=: 
.... ~ ' 
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co=iunicatiC)ns system sUbscribers is designated as a low 
priority group, and whert.in further the high priority 
qroup receiv•s service from the first and second 
predeftn~d n1llllbers of still switched on transcei vars, and 

5 the l:ow priority group is refQ,sed service from the first 
and secbnd pred«afined numbers of still switched on 
transceivers. 

4. The method of claim 3, wherein the first group 
10 ·of radio coJIDllunications system subscribers comprises a 

qroup makinq emergency calls. 

5. The method of claim 1, wherein a first qroup of 
radio c01D1Dunications system subscribers is designated as 

15 a high priority group . and a second group of radio 
communications system subscribers is designated as ~ low 
priority qroup, and· wherein further the hiqh priority 
qroup receives service from the first predefined number 
of still switChed on transceivers, and the low priority 

· ~o group is refu•ed :service from the first predefined number 
of still switched on transceivers. 

6, The mfl)thod of claim s, wherein the first qroup 
of radio commun·:f;catic:ms system subscribers comprises a · 

25 qroup making ·emargency calls. 

7. 'l'he ia~thod of claim 1, further comprising the 
step of assigning a low priority to a base station, the 
low priority.· assignment causinq the base station to be a 

30 less likely candidate for accepting a handoff call than 
other base stations in the radio communications system. 

8. The .';method of claim 7, wherein the l>ase 

______ s:tA.tiQD_'_·~---!~~-:~~-iori ty assignment permits it to accept a 



WO 94122239 PCT/SE94/0022S 

--·--··---------···--···-------_;---··-- -··--·------: 

lllllllHltlll llllUll\l \I Ill\ * C L M S ~ 

5 

-18-

handoff call that W()Uld otherwise not be picked up by any 
. . 

other base station' in the ril.dio communications system. 

9. The 
station's low 
station to be 

me:t:llod of claim 7, wherein the base 
prj,brity assignment also causes the base 
a i•ss likely candidate for accepting an 

originating call than other b.ase stations in the radio 
colDlllunications sy•tem. 

10 10. The method ot claim 9, wherein the base 

15 

station's low pri6rity assignment permits it to accept an 
oriqinating call that would otherwise not be picked up by 
any other base station in the radio communications 
system. 

11. The method Of Claim 10 I Wherein the Step Of 
comparing is performed in response to a failure of a main 
power supply of the base station. 

~o 12. In a radio communications system having at 
least one base :~tation, the base station ·including a 
plurality of trapsceivers, a method comprising the steps 
of: 

designating·· a first qroup of radio communications 
25 system subscrib'~rs to be a high priority group: and 

designating:· a second group of radio communications . 

system subscrib~rs to be a low priority group, 
controllirig;a· base station so that the high priority 

. .-· 

group receives.:.~rvice from the plurality of transceivers 
30 in the base ll~ation, and the low priority group is 

refused service;1·from the, plurality of transceivers in the 
base station. 

13. The :m,~thod of claim 12, wherein the .. f.irs:t._gro.yp ____ .c_ _____ .. ··------·-
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15. · J:n at· iadio · c~mmunicatiohs system having at 
·:.. : • .·'· • ._; • :-:,: ' ·'.~·.::I " "•. • 

· least one base::.·s;~~t:;on, • method dq~prising the step of: 
10 assigninci .i.:=\i~~ pf ~oriity to a'''ase station, the low 

priority as~ig~~#~ ca~s:~ng .the. ba~. station to be a less 
likely candid~~~-;'i.dr ~¢c:i~epting a bandoff call than other 

base stations· ~~~¥1\g ~<'h'igher prio~l~y assignment in the 

radio cQn.muniq'-~!~9iis sy$tem • 
15 

20 

30 

. .. ·-· ·":' 

16. . Th• /:1.et,hbct. ··· Qf claim ·ts 1 wherein the base 
station's low i,ti~t-ltY;.-~ssignmen~.'~ermits it to accept a 

... ·.·· ;, ·:·"""; .·: .. · . :·"' . . - .··· ... 

handoff' call th~t;.lf()uJi¥l'othertiise .. not be picked.up by any 

other ba'se . st·~-~~~L irl'.<~he radio c~unications . system. 
:::·-_· ... 

17. · Th~.:\,eth~-->· ()£ claim , ).'.!;, wherein the base 

·. '.· . ·. ;• ;;: . . : ~ ~: ... ~ 
...... : .. _:.· : ..; ~> .~: :.:~: 

stati!:; s ~~i~:r~;;:~si=t;t,.:e~:i:., :ace::: 
oriqin~tinq p~1i.'t!l~#··iio\lld othe&~S.e not be picked up by 

any other ~~~~v;,#~~-~io~ in th~;:} *'adio communications 
system. 

·=-·· _-;;_ .. , __ . · .. · .. ;.,· .. 
::··.- :~ > : ... ..; 

.: ;_;·\::~·-~: .. :·.:. ": > 
1·9. The:> met:hocf ;bf claim ~~, wherein the step of 

assi~inq is; ;:~~,~.~~hil,~~:i·1n respons~Lto__.a_.,.fai.l.g;r•_ Q_f ... ~-· main 
:;• ."•. v<·:::;::~ • • • • ": .·,~. ~; 

< .. ;i<i'':_.· ;::·.•.·· 
····-.' _.: .. >'.:· ... :·.'.·'; ;·. 
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power supply of.'· t!l~ ba!i~;c:station • 
. . · .. ·.-::·" '·;:.-·(:' :· 

-. . . ' ·, ~ . : 

!::;:f:EIS:31E:;;21 
power supply, ##.'_'.:apl)~#,~tus for :~~d\lcinq base station 
power' consump~A:~n. ~u~inq a fai1~k1f ·of the main power 
supply, compri•i#~J · :.:'. · ·· ''T> 

input mean~;··tO.r .• i:".~ei vinq a -~~qnal indicative of a 
... ,.... . . ·..... ;•"····. 

operational. 

. . .. ': ;: -~ 

... ·:" / 

... ;. 

. . ·:· 
..... , : 

.... 
. \··. 

. ·~· ~ . ;, 
- ·, · .. 

>. · .. 


