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;system t he base station provi des service to-nobile units
. a predefined geographi cal area. Such base stations are expected to

m base station without harshly affecting ongoing

calls within the

e base station. 10 In a radi o conmuni c fem
ﬂé’g’é%ﬁg base station (BS), such as in a cell u"é?gg%’l’@ﬁfone

| ocated within

- operate during power failures 15 that general |y affect the location of the
Consequently, there is a need to provide an alternative

. base 'stat’i on.
G backup") source of power to a base station which will
- when the usual source of base station power ~ has failed. Suitable

. backup sources of power may be 20 batteRres or i'n sonme circunstances,

- di esel - power ed el ectric _generatars.
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' need for a way to':gr

n operators, and can
even make it imp_ _ssible to build some ‘base station sites.

Thus, there is a need to pEi __ide a way for a base
station to continue o:,_ operate’ during a power outage
while at the sane time reducing the cost and size of the
backup powver supply. _

There are also circumstances other than failure of
the main power supply, during which it would be
advantageous to: reduce the power consumption of the base
station. For. example, -;the overheating of equipment, or
the occurrence of a fire could warrant reducing the base
station power" consumption. ' similarly , there are
circumstances when it: is desz.rable to reduce the traffic
handling capacity of the base ‘statien. During such
transitions to reduced power consumption and/or reduced
traffic handling capacity, it is still desirable to
minimally affect yo_ng_._’ ng ‘communications traffic within
the cell served: b; ' n. Thus, there is a
lc'he power consumption
y of the base station
nce to communications

and/or the tra .. _
in a way that : the distu;

the present invention
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exerrpl ary el ectric current requi rement for a base station during ti mes

of ‘heavy | oads woul d be 14400/ 24 = 600 anp. 30 Providing this amunt of

power duMmongdsze28si | ure of the mai n power supply requiresp@r/sBsgeRzsoovner

supply to

electric generators. Furthernore, accommodating the physi cal bul k of
t hese backup power supplies nmay require
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consi st of nmany costly batteries or diesel-powered
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provide a method for reducing the traffic handling
capacity of a base station while, at the same time,
reducing the 'ﬁffect of the reduced traffic handling
capacity on ongoing communications traffic within the
cell served by the base station. o

In accordance with one aspect of the present

invention, the foregoing and othe _; _'-' objects are achieved
in a radio communications systenm havzng -at least one base
station, the base station including a plurality of
transceivers. - Each of the transceivers |has
alternatively, a call state and ‘an idle state while
switched on. ‘A method and corresponding apparatus
controls the base station, for example during a failure
of the main power supply, by switching off a first subset
of the plurality of transceivers so as to leave no more
than a first predefined nunmber. of transceivers still
operational. ‘l'he first subset of transceivers requires
less power to operate “than the full plurality of
transceivers, .and thus .redue:e;s the output power
requirements of the backup power supply. Traffic
handling capa_c;i_‘ty_' of the base ‘station is similarly
affected. The method of switching off the first subset
of transceivers includes co aring the number of
transceivers currently handling calls (i.e., the "call
state transceivers") to the first predefined number, and
switching off all idle transceivers except at least one
if the number of call state tran
the first predéf’ined number. On.the other hand, if the
number of call state transceive: i's less than the first
predefined number, then all exce .idle transceivers are
switched off, so as to leave swit' ed on only a number of
transceivers equal to the first predefined number.

In aooordanoe with still other aspect of the
invention, the systen waits for ;

ivers is greater than

predetermined period of
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fﬁéf.thé base station plant floor be reinforced, and that the size
the-base station plant be . increased. Consequent |y, battery and pl ant

costs conWenMR2e¥nstitute - the major investnents for base BCHUSEBMI00225
and can 5 even neke it inpossible to build some base station

oper at or s,
sites.

of the base
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Thus, there is a need to provide a way for a base stati-on
‘to.continue to operate during a power outage while at the sane tine
' reduci ng- the cost and size of the backup pomer supply. 10 There are
“al so circunstances other than failure of the:" main power supply,
~during which it would be-.- advantageous to reduce the power consunption

station. For exanple LRe overheating of equipnent, or

the occurrence of a fire coul.d warrant reduci ng the base 15 station power
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20 -minimal |y affect ongoing conmunications traffic within t he cel

served by the base station. Thus, there is a need for a way to

gt adual | WO 24422339 t he power consunption and/ or the traffiRCTHSEMG0RLS

capacity of the base station in-away that reduces the disturbance to

.comuni cations 25 traffic capacity in the cell

. SUMMARY It is therefore an object of the present invention “to

“provide a nethod for reducing the power consunption of 30 a base station

"while, at the sane tine, reducing the  effect of the reduced power

consunpti on on ongoi ng communi cations traffic within the cell served by
present invention

“the base st ati on. It is anogber object of the
o ank :

base station to only

y£f call if that call

would otherwise not be: picked by any other base
station in the_ragid cormu tion ystem. This feature

of the invention;#éﬁuc
5 the base station, anc
affected base sﬁgtipn
base station's trans

‘handling capacity of
ices the load on the
M:_'permits more of the
ers to: become idle, thereby

consuming much less power. 'This ‘feature may also be

combined with above da
10 idle transceivers.to a
consumption and traffic’
station.: o

BRIEF DESCRIPTION OF THE DRAWINGS
antages of the invention will be
: following detailed description

15 The objects and &
understood by reading
in conjunction w1th the drawings in which:

FIG. 1 is a block diagramf"f ‘equipment in a radio

communications ‘system

20 accordance withﬁfhe P
FIG. 2 is a £!
reducing power"co
accordance with” '
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-3-» ~ provide a nethod for reducing the traffic handling capacity of a
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at the sane tine, reduci ng the effect of the reduced
capaci ty.on ongoi ng commruni cati ons tr af f PCT/SE4#032% he 5

cell served by the base station. - In accordance with one aspect of
.the present i nvention, the foregoing and ot her objects are achi eved
‘in a radio comunications system having at |east one base station, the
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10

15

20

25

30

~from the main power supply 105.

-
the transceivers: 103 to be: powered by the backup power
supply 107, which mayl,' for _exa_n{ e, be one or more
batteries or’ diesel- we : ic generators. A
connection 111 Between the switch ng device 109 and the
control device 101 pro' des the é ntrol device 101 with
a signal that is :lndi’]_____ tive of th_f": dlsruption of power

As described above, the amo '_ t of current drawn by

the plurality of transoe:wers 103 during times of heavy

load can be very large. " However, {-’_. »r reasons of cost and
size, it 1is desirable to reduce the power output
requirements of the backup povwer supply 107. Therefore,
in accordance with the present "i""vention, the control
device 101 oontrols the operat.io ' the transceivers 103
gso that their power_ -_ "',put requirements will be reduced
during periods of a po er outage This permits a smaller
backup power supply 107 to be u

In one embodiment of the

esent invention, the

control dévice 101 -:reduoes the: total input current

requirements of the 5 j'nsceivers )3 during a disruption

105 by shutting down

., & substantial power
y merely keeping the
ate. A transceiver

compared to - th
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'10 transcel vers. . Each of the transceivers has al ternatively,
a call &‘Cﬁ vl idle state while switched on. A nethod and
~correspon 5‘? Par at us controls the base station, for exaﬁ’g?ﬂﬂ"% a
failure of the main power supply, by switching off a first subset 15 of
‘the plurality of transceivers so as to | eave no nore than a first
‘predefined nunber of transceivers still operational. The first subset
‘of transceivers requires " less power to operate than the full
plurality of transceivers, and thus reduces the output power 20

requi renents of the backup power supply. Traffic handl i ng capacity of
-the base station is simlarly . . affect®d. The nethod of sw tching off
‘“the first subset of transceivers..includes cor‘rBari ng the nunber of
‘transcei vers &nmra|§ﬁlm¢r@fﬁatran§ceéverthec celb 25 state

transceivers") to tmfléekaesaéef'f@fi N4glgetingd which (Sdbsetol oml |
idle transcei vers except at east one he nunber ﬁg t te)
: i‘ﬁ@ ot her

‘transcei vers itFansge T k03 arepto Hests‘()#’é‘g@q et nﬁ%e
hand, if the 1nvdmhﬁ1t&in§w¢abtdﬂw yreadls traamsddinrer O3 r st

5 If a transceiver 103 "_'fhas a call in progress, it is
permitted to continue its receiving and transmitting
operations. However, if a transceiver 103 is found not
to be handling '_,'a call, - the control device 101 switches
that transceiver‘ 103 off (or, in ano..her embodiment of

10 the invention, . keeps that transceiver 103 in a standby
‘mode). As it is usual for each transceiver 103 to be
. responsible for handling more than one channel in the
communications: system, a transceiver 103 is permitted to
remain active so long as at least one of its channels has

15 a call in progress. However, during this period of time,
non-priority calls are preferably not allowed to be
received by this or any transceiver 103 in the base
station. Such «alls are, instead, preferably handled by
another base sta_tion that is not affected by the power

20 outage. By ai ding nbscribers into priority groups as
described, the ‘system increases the likelihood . that a
transceiver 1 1 th : affected-if:b_ase station will become
idle so that: an be switchec -o,ff. In an alternative
embodiment of ea ly: top priority calls are

25 allowed to h :eiv d by tran ceivers 103 in the base
station, but :

by the fact th '
idle. While r's:
30 than while in the ac ive state, :
As expla ed above, when none of the channels in a
t call in __progress, the transceiver
switched off, or alternatively be put
tate that draws less power. However, it

transceiver
103 may eith
into a standb
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30:""'"predefi ned nunber, then all excess idle transceivers are swi t ched

off, so as tgﬂléazsve svmtched on-only a nunber of transceivers equal to
the fi rst“fﬂ fed nunber. "I n accordance with stil
‘aspect of the i nvention, the systemwaits for a predeterm ned period of
- 4- -

-g=

may be advantageous to énsure that calls placed by high
priority subscril 'e_i__-__'rs, ‘Such as emergency callers and the
electric company, can still be ‘handled by the base
station, despite its being affected by the power outage.
5 Consequently, 1n ~‘another preferred embodiment of the
* invention, the control device 101 ensures that a second
transceiver 103.in th_ base station has at least one
active free channel before turning off a first
transceiver 103 which is not currently handling any

10 calls. ;

In yet another embodiment of the invention, the
number of transceivers 103 that are allowed to stay
active is dynamicall etermined, ‘in recognition of the
fact that if a power outage is of short duration, even a

15 reduced cutput =.:_'l':'a_fc:'kup power snpplg 107 may be capable of
sustaining the operat on of a number of transceivers 103.
As the duration of the power outage increases, however,
the number of active transceivers 103 must be further
reduced to ensure th . the backup power supply 107 will
20 continue to provide '“ower to a: ‘predetermined minimum
number of active __nsceivers “103. Thus, in this

r outage in addition to
ers in order to decide
25 whether or not to turn off a particular transceiver or a
set of transoe-_ ___.;ers
Because th_e_- a

off transceiveré 1
there will be '

30 mobile units

cted base:station will be turning
the poe ibility is raised that
large number of: nnultaneous attempts by
_switch over to’ neighboring cells. A
limited call- han capacity of the system at this
point can result i or system .Qperformance. In order to
avoid this hazardous blocking," the process of
e Aoereasing number of available channels must be
-This Sheet Has Been Re ' '
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tfﬁ% after switching off the first subset of the plurality of

.transcei vers,

and then switches off a second - subset of the plurality of

‘tyanscei vevG94/2223¢ to | eave no nore than a second predefi npgrREsdrso2of
‘transceivers 5 still switched on. In this case, the second predefined
~nunber is less than the first predefined nunber. This feature is
.useful, for exanple, to permt the base station to respond differently
~to power outages of short and | ong duration, in recognition of the fact

~that power 10

out ages- of long durati-on nust extend the life of the

backup power supply by even further reducing power . In yet anot her
aspect of the invention, a first grou$ radi o communi cati ons system
I ori

“subscribers is de5|gnated as a thh p

15 radio co

priority group n accor ance ‘Wi t h it

~high priority SHREGT

~second predeflmslve wi't!h”b?éﬁ akts

communications

ty group and a second group of
: S0, n d a v

ésbgég b% ?ahg %F d?ﬁ%‘éﬁit on, the
HE@@Pﬁe

Su

jkexs intecpri

-S%F@lé@'ﬂﬂﬁn49ﬁ9¥4b%ﬁ and
: viRgFas

the 20 1ow pr| O{ ilt? "a zlxosn-[g:l]::.tI 'lgc?wever, By arg)efezninq a
5 hierarchy of more th '
device 101 can cause
gradually.  For example V¢
transceivers d@ﬁgd b itched@éff at different times,
such as after 5, 15, d425~mind§§s; respectively. Such
10 priority groups could de'fined:,_' ‘for example, to provide
access to emergency lers as‘'long as there are any
transceivers tb'use, n one embodiment, such emergency
callers would be abli 0 make transceivers avajilable for
access by terminat1 ‘the calls ‘being made by lower -
15 priority groups. Of er priority groups could be given
access according to: hhmber éfrdifferent rules. For
example, transcéive r access could be controlled by a
timer, by means: of a &fadigm iﬁ?which a lowest priority
group is totally de” d access to a cell with a power
20 failure, a next hig: fpriorigi;group is permitted to
have access only so lo ;”éé the'méﬁer loss has not lasted
more than five’ minu es %a still higher priority group is
denied access niy g gr ten mﬁnutes of power failure,
and so on. st -
25 Alternatively suhscriher prioritization scheme
.could be defined fat a priority group is granted
access only _f fhere ar at leas two (or other number)
voice paths: :-ransce vers) : a next 1lower
priority grou ' granted access only if
30 there are at s available, and so on.

of the invention, the
base station affected by

In yet

the power ou
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tﬁéﬁhfgh priority group mght consist of those subscri bers maki ng

energency calls. This reduction in | oad causes nore transceivers to
becone i WQ9412223% eby consum ng .nuch | ess power. Traffic RCTASBIRIGR22S
ccapacity is 25 simlarly reduced. - Further power reductions can be

“achi eved by switching off these idle transceivers, while ‘at the sane
‘tine leaving enough transceivers operational to provi de essenti al
‘service to the high priority group. In-a still further aspect of
‘the invention, the base 30 -station is assigned-a |ow priority which nakes
it aless |'i kel y candi date than other base stations having a higher
pricority assignment in the radio connumbcatlons system for accepting a
handoff call or an originating call. -This low priority may be designed

to cause thelﬂﬁerﬂﬁﬁﬁcrity than that of adjac“”t base stations for
o (originating) call.
ring a handoff to
_ C ] ed tc the adjacent
5 base stations ev”n if the sxgnal qu ity of the affected
base station is -excell ét. larly, new calls from
mobiles traveli“"?in th? vicinity of the affected base
station will be ‘signe to the adjacent base stations.
only calls that'would ot erwise be‘fost are allowed to be
10 handled by the. cell that is served by the atfected base
station. This feature may be " used alone, or in
‘conjunction with the features des_zibed above, in which
idle transceivers are shut down. When used alone, base
" station power - consumption is reduced because idle
15 <transceivers require less power than transceivers which
are actively handling calls.

a particular emhodiment of*fhe present invention
incorporating theé various features described above will
now be describf‘ with' réference to the flow chart of FIG.

20 . 2. Beginning: a hlock 201, the control device 101 tests
for the presencez of a power When one is
detected, cution | ftinues a block 203, where the
backup powe

- transceivers
Next, am

25

the communiJ
communicatio

30 1" cause adjacent base

s or calls requiring a

ously described, this
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5 base station to only accept a handoff call if that call woul d
ot herwi se not be picked up by any other base station in the radio

COI’TTTUI’]I caw

: Pagsyetem This feature ;- of the invention redugﬁ.@g
“handl i ng capacity of 5 the base. stati~on, and further reduces oa

‘ ffIC

‘the affected base station, which in turn pernits nore of the baSe
.station's transceivers to becorre idle, thereby -  cqnsum mbis SheetHak B&A Re laced

‘power. This feature nmay al so be combi ned wi t h “above des
‘switching off 10 idle transceivers to achieve further red
~consunption and traffic handl ing capaC|ty I n the ba
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_ uteée. £ 4 not, then

and the, \main power supply is
T a preferred embodiment, the
igns the ‘base station a normal
handoff _,end originating calls

age continues, then execution
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transceivers
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, and 211, call state
me idle transceivers as
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BRI EF DESCRI PTI ON OF THE DRAW NGS 15 The
“obj ects and advant ages of the invention will be understoodl%;\‘ mezggl ng
the foll ow n etailed descrlptlon “in conj uncti on with P& s in
Wwhi ch: )

IG. 1 is a.block di‘agram of equi pnent in a radio
comuni_cat i ans..syst-embase _--.st at | on which functions in 20 accordance with

t he present i nvent 'ondcedand ~+FlG 2 is a flow chart showi ng the

_’steps- fm‘FSheetHa Hcen Ko consuln’pt ion in a base station in
'accordan

od ment- of the present invention. 25
DETAILE 2|l 81 : s Referrlng to FIG 1, a block diagramof a
control .- deV|ce 101 |s Show L£d to:each of a plurality of
transcelvers '103:: Such t'r

y be capabl e of handl(fl ng only
one call at a tine, mor.€ 1 haj : 3@;-* lsdeiveérs, DaxceptndoXal
operation; theHSamw &hgg- Qile _ '

1111 be: this 1 :'until the number of
ne; :ed on tra: ‘equals ‘the non-time limit
- . switched on “ 12l

as the powe inpu réquirements of 1 the transceivers 103.
‘ e limit has not yet expired, then at

25

power
the backup power supply 107 is switched
PO } outage :contmues, howvever, then
; b ck to hlock i5.. The purpose of the
7§ is to wait for either
stor .e.d, of for the power outage to
e 'ned time lim.t. puring this: time.
: _'fn transceivers Yemains

30 executi.on



* 3

-ar""egy'bOWered by a main power' supply 105 through a swi t chi ng devi ce' 109. -

In the event that the supply of ~power fromthe main power supply 105 is
di.srupt ed, WL4R2239 as in a general power outage, the swtch TCI/SBINI0228uSe
- 6- the transcei vers 103 to be powered by the backup.power __ . .
: - misllslliiﬁtliiiilﬂifﬂi“ﬂ

equal to the.¥“5-:a
If the }
limit, executi

e whether the powver

5 outige contin not, then execution

10

whether the
15 transceivers
threshold, ¢

20 Thus,

the ' time limit

d, then at block 223, an
‘0ff, so long as at least

25

one idle t Execution continues
back at b op cons:Lsting of blocks
219, 221, It should be

30 appreciated umber of idle plus call
' 1y greater than the time
case when the non-time
limit

threshold
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supply 107, which may, for exanple, be one or nmore . batteries or

di esel - pomered el ectric generators. :A connection 111 between the

sw t chi ngwdesdr2239109 and the 5 control ‘device 101 provi des poe/sE9Lbd20é
device 101 with -~ a signal that is lndfcatlve of the disruption of power
fromthe main power supply 105. As described above, the amount of
current drawn by the plurality of: transcelvers 103 during tinmes of heavy
10 load can be very large. However, for reasons of cost and size, it is
desirable to reduce the power output " requirenents of the backup power
supply 107. Therefore, I n accordance with the present invention, the
control device 101 controls the opeL?QLon of the transceivers 103 15 so
that their power input requirenents wlT be reduced during periods of a

pover -out age. a&@ﬁgp%ra@nt ga%ssra&* e ‘TooP At TP WP rébedeade

used. one di ment_ of: rese I nvention, the control
‘devi ce 101 reHH€é§ yrRer; Abupc Pegiu2094%ﬁdFF%ﬂﬁﬁﬁ%yﬁﬁst*ﬂ; is
transceivers gge dwmzﬂwwmm mit th¥@aNolid.om the main power
supply 105 by shuti,ngog%wgs éhe de_ _ination is made, in block 221,

5 that the total numher o dle and.call state transceivers
is less than the timeil it threshold, then there is no
longer any need - to shut down any more transceivers.
Consequently, execut .continues at block 225 which
effectively waits for the power outage to end. As soon

10 as it does, then execu on_continﬁés at block 227 so that
the backup power??sgpp i07 can be switched off, the main
power supply 105 switched on, and the base station
assigned a normal P _oﬂty for -accepting handoff and
originating calls.

15 The 1nvention h
context of reducing
the purpose of . exte:
supply 105. However

‘thus far been described in the
1se station power consumption for
g the life of the backup power
he _methodsfj_f;described above produce
a gradual redugtion base st&tion power consumption,
20 along with a Tred cion in communications traffic
capacity, in a way which does not harshly affect ongoing
calls within thg qe; erved by the base station. For
example, the descri methods - do not cause any ongoing
_ call to be -d'soonn cted. Rather, such calls may
25 terminate by t!iemsel s, or may. be handed—off to adjacent
cells. Thus, the P ént invention is also useful as a
method for “softlyl educ1ng the traffic capacity and
pover consumpgion base statlon at times other than
during a failure ¢ _ For
30 example, this would useful i:'the event of overheating
of base station eqﬁi ent, or ‘in the event of a fire in
the base station;f f fdescribﬂd methods are also useful
for smoothly movmg esponsibi] lity for ongoing calls from
one base station t ther'adjacent hase stations, so that

- This Sheet Has Been Reﬂ
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a“variabl e number of transceivers 103. That is, the transceiver

‘time that nlght be required to

10

15

20

maintenance work, which’ requires that equipment in the
one particular hase station be turned off, can be
performed. Conseguently, the methods of the present
invention can be" triq ered to occur in response to a
detection of such even 3 similarly, the methods of the
present invention may be initiated in response to a
command that is manually issued by ‘an operator, whenever
the operator determv““s that a need exists for a
reduction in bgge tion poweru consumption and/or
traffic handling Capacfty. '

The invention has:been described with reference to
a particular embodim . However, it will be readily
apparent to those skilled in the art that it is possible
to embody the invention in specific forms other than
those of the preferre mbodiment described above. This
may be done without departing from the spirit of the
invention. The preferred -embodiment is merely
illustrative and shou d not be cogsidered restrictive in
any way. The scope'f :
appended claims, rati_r than th receding description,
and all variatioms an equivalenﬁw§which fall within the
e . are intended to be embraced

therein.

- This Sheet Has Been
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103 is -
either switched off, or else kept in a standby state which consunes a
reduced agR)'94n@ie pover. 25 Wiile in a standby state, a tra I
turned on but forced by the systemcontrol to remain idleinstead of
‘actively handling a call. Al t hough the greatest reduction in
‘power consunption results fromactually switching off the transceiver
:103, a substantial power 30 reduction can still be achieved by nerely
:keeping the transceiver 103 in a standby state. A transceiver
‘operating in a standby state has the additional benefit of being
‘i medi ately available to take care of a caII conpared to the warm up



b -

“727 " turn a switched of f transceiver back on. The strategy for
selecting which subset of - transceivers 103 are to be switched off (or
kept idl 8Y0 941222390l ves nonitoring the activity of each transRCI/SES/0AZS. 5

If a transceiver 103 has a call .in progress, it is permtted to
continue its rece|V|ng and: transn1tt|ng operations. However, if a
not to be handling a call, the control device

raet 0T

“t he- |nvent|o

one channel

10

15

20

25

30

sceiver 103 of f (or, in anot her embodi ment of 10

kedbs Sthat transceiver 103 in a standby nmode). As it is
“usual  for each transcei ver

in;the'

CLAIMS:

1. In a radio «
least one base station
plurality of traygcé
having, alternatively
while switched on, a me

comparing a mnnbe
to a first.predefipgd
representing a numbe
switched on after a
transceivers has: been

if the number of
than the first predefi
idle transceivefs’exc_

if the number o

103 to be  responsihle for handling nore than
. ' e26e :

unications system having at
the base: station including a
s, eachf“éf the transceivers
call state and an idle state
“od'compfiéing the steps of:

£ transceivers in the call state
ser,. the first.predefined number
‘of. tranageivers to  still be
gt‘suhséﬁxcf the plurality of
itched off;

[11 state transceivers is greater
1 number, then switching off all
‘at least one; and

all stété”transceivers is less

than the first . pred ined numher, switching off all

excess idle transgglve
a number of transceiv

nunmber.

steps of:

a high prior _

so as to leave switched on only
equal to the first predefined

Qr p and a fsecond group of radlo'

This Sheet Has Been Replaced

AT IIH




*

cOrmruni cations system a transceiver 103'is pernitted to remai n active
so long as at |east one of its channels has 15 a call in progress.
However, Wer942223his period of tine, non-priority calls arcmsesimozes! y
not allowed to be received by this or any transceiver 103 in the base
;station. Such call's are, instead, preferably handl ed by anot her base

‘stétion tha by the power 20 outage. By dividing
_.:subscrl ber:s| l“'m “l mm oups as described, the systemincreases the
i hood thatca L ®trsansceiver 103 in the affect'ed base station wll '

:becone : idle so that it can be switched off. In an alternative
-embodi ment of this feature, only top priprity calls are 25 allowed to be
‘recei ved by transceivers 103 in the base station, but idle transceivers

‘are not swi tCESﬂmﬁhficatiorx]is”%&%%‘im a%se:&sa&urrﬁy aasignaleedbase sigfpion is

Taie i1 o PEASTIET: e SndoPherRin RSP oD FIOR RFLAFLES | n

‘the active stgkoup receiveis @Wdﬁed ﬁwe,tnmerrmw Qdnd hesédondtel s in

& transce|¥gae¥q egaﬁu%b% of‘sé¥f¥3 %%cheGF @Qgﬁgégfvers, and

' 5 the low priority group is refused service from the first

" and second predefined nunbers of still switched on
transceivers._

4. The method of claim 3, wherein the first group
10 of radio communications system subscribers comprises a
group making emergency calls.

5. The method of claim 1, wherein a first group of

radio communications system subscribers is designated as

15 a high priority group and a second group of radio

communications system subscribers is designated as a low

priority group,;and wherein further the high priority

group receives service from the first predefined number

of still switched on transceivers, and the low priority

20 group is refused;service from the first predefined number ‘

of still switched on transceivers. '

6, The method of claim 5§, wherein the first group
of radio communications system subscribers comprises a’
25 group making emergency calls. .

7. Thé ﬁéﬁhod“of claim 1, further comprising the
step of assigning a low priority to a base station, the
low priority3assiQnment causing the base station to be a

30 1less likely candidate for accepting a handoff call than
other base statiuns in the radio communications systen.

8. The method ‘of claim 7, wherein the base
__station's low: priority assignment pernits it to accept a

“This Sheet Has Been Reﬂ

g il




-

103 may either be switched off, or alternativel y be put into a standby
state that draws | ess power. Hovvever It

- 8- mYO #2239 ant ageous to ensure that calls placed by hiRfFH/SE4{00225; ity
subscribers, such as energency callers and the el ectric conpany, can
still be handl ed by the base. station, despite its being affected by the

p:d'i’\iver o““fage 5 Consequently in anot her preferred enbodi nent of the

handoff call that would otherwise not be picked up by any’
other base station in the radio oommunications systen.

9. The method of claim 7, wherein the base

5 stationt's low priority assignment also causes the base

station to be a 1ess likely candidate for accepting an

originating call than other base stations in the radio
communications sys-‘tem.

10 10. The method of claim 9, wherein the base
station's low priority assignment permits it to accept an
originating call that would otherwise not be picked up by
any other base station in the radio communications
system. '

15

11. The method of claim 10, wherein the step of
comparing is performed in response to a failure of a main
power supply of the base station.

20 12. In a radio communications system having at
least one base station, the base station including a
plurality of tra_n_sceivers, a method comprising the steps
of: ' o '

des:.gnating a first group of radio comunications

25 system subscribers to be a high priority group; and

e51gnating a second group of radio communications .
systenm subscribers to be a low priority group,
controlling a base station so that the high priority
group receives. service from the plurality of transceivers

30 in the base station, and the low priority group is
refused service_ﬁ: _.._fro.m the plurality of transceivers in the
base station. |

13. Tbe:n_j_:;t_‘-:-.'thod of claim 12, nherein the...first.__grggp_____._.._____..__.__,_

" This Sheet Has Been RT
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PﬁVention,
in the base

calls.
t-ranscei ver

idetern1ned

As. the durdtien o

: active tran
. backup powe
‘predetern1n
“this

" nonitor the
. status of t

r off a parti
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e -

the control device 101 ensures that e second transcei ver

s 103 that are al I owed to stay active is dynan1ca||y

in recognitionof 't he fact that if a power outage is of
. short: dur ﬁeduced out put backup power supply 107 may be
capabl e o?!"’"”"mmﬁ m&@ he ‘operation of a number of transceivers 103.
& u_age i ncreases, however, t he nunber
sceivers 103 nust he furt herg- reduced to ensure that the

r supply 107 mnII'ZOJ conti-nue to provide power to a
edfmnudmdncomm_ tioh systent subscribers dhpridéssa

g%ngnéaﬁéPhFhf ._Tabpi%%igacontrol devi ce 101 nust

he transceivers
cul ar yyans ggjeve

controlling is’ performed ‘in respdﬁge to a failure of a
W . base station.

:od _of claim 15, wherein the base

handoffaeall
other base st

17. The meth _ ,
_station's loh r 'asslgnmen élso causes the base

H’} wherein the base
“_rmits it to accept an

od ‘of claim i”; wherein the step of

19. The
in re‘sponéé:l:a a.failure of a main

assig@inq:isf
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103
station has at |l.east one active free channel before turning
of f a fi WQ94/228% anscei ver 103 which is not currently handl i PGI/SES4/00325

I n yet another. enbodi:rent of the-invention, the nunmber

of -

in

gne In addi.tion to t he current
or-der_to decide 25 whether or not to turn

of
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s&t of transceivers. Because the affected base station wll be

t ur ni ng off transceivers 103, the possibility is raised that t here
will be WO M23Nunmber of sinultaneous attenpts by 30 nobi IPCTVSES4/00228

swi tch over to neighboring cells. A- limited call handling capacity of
‘the systemat this p0|nt can result in poor'systen1perfornance In
-or;dér.-to avoid this "hazardous blocking," the process of

i< UL IR St L]

sdecrea5|ng t he nunber of avallable channel s nust’ be

Hllllll B R lIIl

20. In
least one bas:

5 plurality of ;
ducing base station
‘of the main power
10 signal indicative of a

eans, for shutting
irst subset of the
: qéﬁg no more than a
15 first predefwwri, transceivers 'still
operational. |
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handl ed snoot hly. This may be done by dividing {he subscribers into
prioriity groups, such as was described ~ above with respect togkhg two
priority groups: high priority and non priority calls. Clat)
defining a 5 hip[thy of noveeLb,
.devi.ce 101 can cause the channel_s to’ ) S TqoW Y.
‘exanpl e, INGERNATIONALHPLICATION ] LrbSHED UNDERSGHE PATENT OOOPERATION TREATY (HOT)

éﬁ%&“ﬁ&m Classiffehtioh) 58S “ar U . . él?) lfagrngﬁoﬁ rq&éiu"'}e% espect W6|y4/22239
Suen £ gL AR R L %, STAEY mfﬁgaaziz%ghﬁ@ﬁ?;;;;@.,magw,
_;iuse k u-'uuc erBeare Rt Juulr SHEr-gerey- S ._C"“ Aot Lt e—t-o—ake-

U aNS|Qed) BRdicid ppRlios NoRber: a%@‘i&ﬁmbdzzﬁ b{smwﬂm&wékc& RS Burd B fudd¥aT,
‘lrower] 15 priority groups. Qher pi 0.ty gr OBBS BE:FQJGB%GR.IE.HHLIEQESNL
- accor |d? ) ipternatiopal Filipp Pate:of (| ﬁMﬂW 39) | For PT. SB). exarrpl e, transceiver

accesls could be controlled by a : '

© % ]30) Priority Data:
08136290

. Pnblklud
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(54) THle: CONTROL OF A RADIO COMMUNICATIONS SYSTEM BASE STATION

methodandappmmmcludumemps mpuﬁg&enumbqofmmvmmaaummaﬁmm&ednmm !fthenumber
2 ofemmwmwuvmnmm ﬁrstpmdeﬁnedpumber thendl“ofﬂuldlemwuse‘:_w t

lhebmsmmmaﬁmgmnpofndwemunmayswmmbmbmudmgnnedua' group, ‘an
subccnbasudeslgmnedasalowpmmym nesysumsdesxgnedwmmmdwhlghpnmm wlnledenymguuo
the low priority group. Tbeconm!methodsandappuammmful, forenmple forxedwmgpoivereonnmpnonmdlanfﬁchmdﬁng
capacity of a base station. _
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tfﬁEfL by neans of a paradigmin which a |owest priority group is
totally daahﬁgnaﬁﬁess to acell wwth"a power 20 failure, a n '
priority group Is permtted to have access only so |ong as the power
| oss has not | asted nore than five: mnutes, a still higher priority
‘group is deni ed access only after ten mnutes of power failure, and
seron. 25 Al ternatively, a subsdrfBer prioritization schene could
‘be defined so that a priority group i's granted access only if there are
at least two (or other nunber) voi ce paths (transceivers) avail able,
a next | ower priority group of subscribers is granted access only if
:30 there are at |east four voice paths avail able, and so on. I n
‘yet another enbodi ment of the invention, the - number of active channels
‘in the base station affected by the powef outage may be snoothly
-reduced by having the connuqlcatlons sysfem assign the affected base
‘station a . &g §
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‘agcept i-ngypy
.ag flangement

ﬂaffected

s[travel1ng |
zto the adj

] il

Simlarly,

| ower priority than that of adjacent base stations for

ff call or a new (originating) cal
cal'l s requiring a handoff 2y®
assigned to the adjacent 5 base stations even if the signal quality of the
base station is excellent.

W tgeiéioasoozas

another base station wll be

new calls from’

t he vi ci
centzd:‘ase
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L REPLAGEMENT SHEET Woaitys o)
Oty calls that woul d ot herw se Ee Tostareartoped 10, 10 .. handl ed by
the cell that |s 'served by the affect . o ¥

may be [USedyaft =g 5! Y g"ﬁj%ﬁ%t

above, _rﬂthJ ch, é"’tf@nspé_,l € FSitri-e—a- i

statlor@_-g,-pg 2f . CONS ﬁ'f_i’§'r‘é hiced! because i dli#:

l ess pg el velPgagit -cfr T are e very. b

Sfit--of R present i nventibn
*f i-Bed cabovie -wi.l | now be.descr.i.

E ﬁ,erence i

to the'f__-;_l‘ ow chari

"0f"F1.G....20...2....Begi nning at bl ock2201,“he  cont'rol: devi.ce!
101 tests for the presence of & ‘powedyr S ai | ure. When one is
det ect ed, execution continues at block 203, where the backup power
supply is sw CONPROLOOF ASRANIOCONNUNICATIONS SBXSTEMSBASE &IArIOMti nue
to receive power. 25 Next, at bl ock 205, the base station experiencing
the power outage is assigned a | ow handoff priority by t he
communi cat i ons system At the sanme BAGKGROUND communi cat i ons system

nmay aI so give the affgChpdsRAte invention relates to control of a radio
5 communications system base station, and more particularly
to a control method which reduces power consumption and
traffic handling capacity in a radio communications
system base station-without harshly affecting ongoing
calls within the cell served by the base station.

10 " In a radio communicatiﬁns' system having at least one
base station (BS), such as in a cellular telephone
system, the base station provides service to mobile units
located within a pred_efined ‘geographical area. Such base
stations are expecﬁed to opefate during power failufgs

15 that gexierally affect the location of the base station.
Consequently, there is a need to provide an alternative
(*backup") source of power to a base station which will
be utilized when the usual source of base station power
has failed. Suitable backup sources of power may be

20 batteries or in some éj.r‘cumstances, diesel~powered
electric generators. '

A base station site having, for - example, 72

" transceivers (typically, a base station site has between

“ 10 and 100 transceivers), each transmitting 50 Watts (W)
25 of power with a power "=efficiency ,of 25% requires
(50/0.25) %72 = 14400 W of power to operate. Normally, a

24 volt system is used’ for radio base stations, so an
exemplary electric current requirement for a base station
during times of heavy 1oaa=-s" wdi.xld be 14400/24 = 600 amp.

30 Providing this amount of power during a failure of the

s main power supply requ:.res a backup power supply to
consist of many costly batteries or diesel-powered
electric generators. Furthernore, accommodating the
physical bulk of these backup power supplies may require



station a low priority for accepting originating calls. 30 As described

above, this wi'll cause adjacent base. stations to s r}igé, catts
calls requiring a handof f, except in thoseé. cases %@é gf"f ei:‘ff-éél
base station is the only one capable of providing gefvice to thi
particular call. As previously described, this 23 AUG 1996
-11- . : :

-
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that the base station plant floor be reinforced, and that
the size of the  base station plant be increased.
Consequently, battery and plant costs comnonly constitute
the major investments for base staticn operators, and can
even make it impossible to buxld_. some base station sites.
Thus, there is a need to provide a way for a base
station to continue to o'peraéé ‘during a power outage
while at the same t:Lme reducing the cost and size of the
backup power supply.
_ There are also circumstances other than failure of
the main power supply, during which it would be
advantageous to reduce the power consumption of the base
station. For example, the ove___rheating of equipment, or
the occurrence of a fire could warrant reducing the base
station power consumption. : Similarly, there are
circumstances when it is desirable to reduce the traffic
handling capacity of the: base staticn. During such
transitions to reduced power consumption and/or reduced
traffic handling capacity, it is still desirable to
minimally affect ongoing communications traffic within
the cell served by the base station. Thus, there is a
need for a way to gradually reduce the power constmption
and/or the traffic handling capacity of the base station

- in a way that reduces the dis__turbance to communications

traffic capacity in the cell . _'

SUMRY
It is therefore an object of the present invention
to provide a method for reducing the power consumption of
a base station while, at the same time, reducing the
éaffect of the reduced power consumption on ongoing

communications traffic within ‘the cell served by the base
station.

It is another object of the present invention to



increases the |likelihood of having transceivers 103 in “the affected base
station go into an idle state, in which power c |y
reduced. Wen this feature is used in conjuncti l shut
down idle 5 transceivers 103, as further shown in
power consunption can be reduced. Then, at bI mé Zgﬁp‘ggg tro
device 101 tests to see whether there is still p j not ,

. then bl ock 227 is executed. At block 227, the backlup_pouver Aply is

-switched off, and the main power supply is swi t ched back on. a

. preferred enbodi nent, the communi cati ons syste ‘

. station a normal priority for accepti ng-handoff and originating calls

rafter being swi tched back on. 15 | f the power outage continues,

~then execution
performed to d
servicing a
t han or equal
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CSRPIREES AR "Rl LRITRCCNE T o4’ Y.,
t peducdnagt | the eﬂffect of the reduced traffic handling
capacity on ongoing communications traffic within the
cell served by the base station. '

In accordance with one aspect of the present
1nvention, the foregoing and other objects are achieved
in a radio communications system.having at least one.base
station, the base station including a plurality of
transceivers. Each of the transceivers has
alternatively, a call state and an idle state while
switched on. A method and corresponding apparatus
controls the base station, for example-during a failure
of the main power supply, by switching off a first subset
of the plurality of transceivers so as to leave no more
than a first predefined number of transceivers still
operational. The first subset of transceivers requires
less power to operate than the full plurality of
transceivers, and thus reduces the output power
requirements of the backup power .supply. Traffic
handling capacity of the base station is similarly
affected. The method of switching off the first subset
of transceivers includes comparing the number of
transceivers currenﬁly handling calls (i.e., the *call
state transceivers") to the first predefined number, and
switching off all idle transceivers except at least one
if the number of call state transceivers is greater than
the first predefined number. On the other hand, if the
number of call state transceivers is less than the first
predefined number, then all excess idle transceivers are
switched off, so as.to leave switched on only a number of

. transceivers equal to the first predefined number.

In accordance with still another aspect of the

invention, the system waits for a predetermined period of



20 "linit threshold. As explained above, if the power out age s of

short duration, a larger nunber of transceivers 103 can peTNt-t-et—t-0-—
remain operational. The non-tine - limt threshold represge AW&“E& §HEET
maxi mum nunber of switched on transceivers that can be |p red at Thi's)
time 25 in order to conserve energy. : | f the nunber U@H@Pﬁ
transceivers is greater than or equal to the non-tinme Ifinmit thresho ,
t hen at bl ock 211, all of the idle transceivers except |f or—ore; ar
switched off. As expl ai ned above, it is advantageous 30 td |eave at |east -

one idle transceiver operational so that it can service any I ncom ng

~priority 1 call.

transcei vers w Fimeyef

‘The | oop begi nni ng at¥-bl ock 207 is then repeat ed. In

t he | oop corrprl Si n% bl ocks ,207,, 209, and 211, gall state
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tem ysydEshdnay| O&f akbeei £ Fetaosubset of the
plurality of transceivers, and t__t;en switches off a second

subset of the plurality of transceivers so as to leave no
more than a second predefined number of transceivers
still switched on. 1In this -caée . the second predefined
number is less than the first predefined number. This
feature is useful, for example, to permit the base
station to respond differently to power outages of short
and long duration, in r’ecog'nitidn of the fact that power
outages of long duratlon must extend the life of the
backup power supply by even further reducing power.

" In yet another aspect of the invention, a first
group of radio communications system subscribers is
designated as a high priority group and a second group of
radio communications system subédribers is designated as
a low priority group. In acco_’rﬁance with this aspect of
the invention, the high -prioxfij’:y' group is permitted to
receive service from the first and second predefined
numbers of still switched on transceivers, whereas the
low priority group is refused tliis’éervice. For example,
the high priority group m:l.ght consist of those
subscribers making emergency calls. This reduction in
load causes more transceiver__s__ ‘to become idle, thereby
consuming. much less power. 'rraffic handling capacity is
similarly reduced. Further. f:jao*wer reductions can be
achieved by switching off theéé" idle transceivers, while -
at the same time leaving enough transceivers operational
to provide essential service to the high priority group.

i In a still further aspect/of the invention, the base
station is assigned a low pricrity which makes it a less
likely candidate than other bgge stations having a higher
priority assignment in the radio communications system
for accepting a handoff call or an originating call.

‘This low priority may be desifif_'&ned to cause the affected



-12- calls term nate., These idle transceivers, except >
will be turned off in this loop until the number of ~ swi tc~eﬂfF&ﬁCav:§i§T Q}ge.g,f

et

transcei vers equals the non-tine limt t hreshol d pl us one the-
nunber of transceivers in a call state is | ess than the ' n nt2 yﬁ%

t hreshol d, then execution continues at block 213, where ?é 6
transcei vers are swi tched off, the nunber of excess transk

defined by the equation: 10 Excess transceivers = Total nu

er of
-transcei vers - Non-

base station to only -"accep‘t a handoff call if that call
would otherwise not: be- picked up by any other base
station in the radio communications system. This feature
of the invention reduces the traffic handling capacity of
5 the base station, and further reduces the load on the
affected base station, which in turn permits more of the
base station's transceivers t6 become idle, thereby
cons_uming much less ‘_power. This feature may also be
combined with above described n_i_ethods of switching off
10 idle transceivers to achfieve further reductions of power

consumption and traffic handling capacity in the base
station.:

BRIEF DESCRIPTION OF THE DRAWINGS
15 The objects and advantages of the invention will be
understood by read:.ng the follovung detailed description
in conjunction with the drawings in whichs
FIG. 1 is a block diagram of equipment in a radio
communications system base station which functions in
20 accordance with the present invention. and
FIG. 2 is a flow chart showing the steps for
reducing power consumption in a base station in
accordance with one embodiment of the present invention.

25 DETATLED nnscn:mxou
Referring to FIG. 1, a b].ock diagram of a control -
device 101 is shown connected Eto each of a plurality of
transceivers 103.° Such tralnsjceivers may be capable of
handling only one Cail at a. time, or more than one call _
30 at a time. During normal opefition, the transceivers 103
are powered by a main power supply 105 through a
switching device 109. 1In the .event that the supply of
power from the main power sup__ply 105 is disrupted, such
as in a general power outage, the switch 109 will cause
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limt threshold. Execution then continues at 15 bl ock 2{5

Al a
bl ock 215, the control device 101 checks to see . whet hef @ Al 8%on: o
t he power outage has reached a predefined limt. In{the case of the
exanpl e shown in FIG 2, this limt is set to 5 minufes, but it WiIT L
20 readily understood by those skilled in the art that the lim.t .coulid

be set to an optimal val ue whi ch depends on the type of backup power

supply 107 being used, as well as the _power input requirements of the

transcei vers 103. I f the predefined oe 1i mt has not yet expired,
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pur pose of the connection 111 between the sw itching device 109 and the
5§ control device 101 provides the control device 101 with
a signal that is indicative of the disruption of power
from the main power supply 105.
As described above, the amount of current drawn by
the plurality of transceivers 103 during times of heavy
10 1load can be very large. However, for reasons of cost and
size, it is desirable to reduce the power output
requirements of the backup power supply 107. Therefore,
in accordance with the present invention, the control
device 101 controls the operation of the transceivers 103
15 so that their power input requirements wiil_ be reduced
during periods of a power outage. This permits a smaller
backup power supply 107 to be used.
In one embodiment of the present invention, the
control device 101 reduces the total input current
20 requirements of the transceivers 103 during a disruption
in power from the main power Supply 105 by shutting down
a variable number of transceivers 103. That is, the
transceiver 103 is either switched off, or else kept in
a standby state which consumes a reduced amount of power.
25 While in a standby state, a transceiver is turned on but
forced by the system control to remain idle instead of
actively handling a call.  Although the greatest
reduction in power consumption results from actually
switching off the transceiver 103, a substantial power
30 reduction can still be achieved by merely keeping the
transceiver 103 in a standby state. A transceiver
operating in a standby state has the additional benefit
of being immediately available to take care of a call,
compared to the warm up time that might be required to
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by the fact that more of th

turn .a switched off transceiver back on.

The - strategy for selecting which subset of
transceivers 103 are to be switched off (or kept idle)
involves monitoring the activity of each transceiver 103.
If a transceiver 103 has a call in progress, it is
permitted to continue its re_ceiving and transmitting
operations. However ,' 'if_ a transceiver 103 is found not
to-be handling a call, the control- device 101 switches
that transceiver 103 off (of,'_ in another embodiment of
the invention, keeps that transceiver 103 in a standby
mode). As it is usual for each transcex.ver 103 to be
responsible for handl:.ng more ‘than one channel in the
communications system, a transceiver 103 is permitted to
remain active so long as at least one of its channels has
a call in progress. However, d't_-iring this period of time,
non-priority calls are prefeérably not allowed to be
received by this or any tra_r__\_'s_ceiver 103 in the base
station. Such calls are, instead, preferably handled by

another base station that is not affected by the power

outage. By dividing subscribeérs into priority groups as
described, the system increases the likelihood that a
transceiver 103 in the affected base station will become
idle so that it can be switchéd off. In an alternative
embodiment of this feature, only top priority calls are
allowed to be received by tﬁ'a:nsceivers 103 in the base
station, but idle ttanscei;vféi:s are not switched off.
Instead, power consumption in the base station is reduced
| ransceivers 103 are made
idle. While idle, transcei ¥s 103 require less power
than while in the active sta e. '

As explained above,. when none of the channels in a
transceiver 103 has a call in progress, the transceiver
103 may either be switched off, or alternatively be put
into a standby state that draws less power. However, it
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invention, the control device 10l ensures that a second
transceiver 103 in the base station has at least one
active free channel before turning off a first
transceiver 103 which is not currently handling any
calls. .

In yet another embodiment of the invention, the
number of trans-ceivers 103 that are allowed to stay
active is dynamically determined, in recognition of the
fact that if a power outage is of short duration, even a
reduced output backup power s.upp'ly 107 may be capable of
sustaining the operation of a number of transceivers 103.
As the duration of the power outage increases, however,
the number of active transceivers 103 must be further
reduced to ensufe that the backup power supply 107 will
continue to provide power to a predetermined minimum
nurnber of active trans‘ceiilets - 103. Thus, in this
embodiment of the invention, the control device 101 must
monitor the duration of the pov;jg_gr outage in addition to
the current status of the transdéivers in order to decide
whether or not to turn off a pafticula: transceiver or a
set of transceivers. |

Because the a-ffected base station will be turning
off transceivers 103, the possibility is raised that
there will be a large number of: simultaneous attempts by
mobile units to switch over _.1_:9 neighboring cells. A
limited call handling capacitf_j( of the system at this
point can result in poor system --performance. In order to
avold this “"hazardous blocking," the process of
decreasing the number of available channels must be



can be permtted to operate under |ong term power outage
If, in block 221, it is determned that the tinme 25 limt }t
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been exceeded, then at bl ock 223, an . i dl.e transceiver {103 is switched
off, so long as at | east one idle transceiver 103 reni s.2;§>gﬁﬂ}|mn
conti nues back at bl ock 219, where the loop consistin pf bl ocks

219, 221, and 223 nmay be repeat ed. It should be 30 appfecCi ’ -]
the total nunber of idle plus call . state transceiver Q3 is |n|t|allyj
greater than the tine "limt threshold (which is the case when the
- non-tine

limt threshold is greater than the tine limt t hreshol d),

then by turning off only one transceiver 03

10

handled smoothly. This may be done by dividing the
subscribers into priority groups, such as was described
above with respect to the two priority groups: high
priority and non-priority calls. However, by defining a

hierarchy of more than two'priq:ity groups, the control '

device 101 can cause the channels to be shut down more
gradually. ‘For example, several small groups of
transceivers couid be SWitched off at different times,
such as after 5, 15, and 25 ninutes, respectively. Such
priority groups could be defined,'for example, to provide
access to emergency callers aé long as there are any
transceivers to use. In one embodiment, such emergency

- callers would be able to make transceivers available for
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access- by terminating the calls being made by lower
priority groups. ‘Other priority groups could be given
access according to a number of different rules. For
example,_transceiver access could be controlled by a
timer, by means of a paradigm in which a lowest priority
group is totally denied accesé_to a cell with a power
fallure, a next higher priority group is permitted to
have access only so long as thgfpower loss has not lasted
more than five minutes, a still higher priority group is
denied access'only after ten minutes of power failure,
and so on.

Alternatively, a subscriber prioritization scheme
could be defined so that a priority group is granted
access only if there are at least twvo (or other number)
voice paths (transceivers) ugvailable,- a next lower
priority group of subscribers is granted access only if
there are at least four'voice.paths avajilable, and so on.

In yet another emhcdiment of the invention, the
number of active channels in the base station affected by
the power -outage may be smoothly reduced by having the

communications system assign the affected base station a .



-14- during each pass of the loop; the loop wll be -dmnamuﬂ%+{
the nunmber of active plus idle transceivers 103 is o.éﬁPEB@?ﬁHancthe.%
time limt threshol d. As soon as the determ natjo

bl ock 221, 5 that the total nunber of idle and call state t?gﬂé@§.§ﬁ§ ¥
neg

is less. than the tinme |imt threshold, then there is no
‘to shut down any nore transceivers. Consequent |y, expc n--cont i nues jat
‘bl ock 225 whi ch effectively waits for the power outape to end. As S00

10 as it does, then execution continues at bl ock 227 sb- "t up

.power supply 107 can be switched off, -the main power supply 105 switched
‘on, and the base station ~10= |

lower priority than that of adjacent base stations for
accepting a handoff call or a new (originating) call.
Wwith this arrangement, calls requiring a handoff to
another base station will be assigned to the adjacent
§ base stations even if the signal quality of the affected
base station is excellént. Similarly, new calls from
mobiles traveling in the vicinity of the affected base
station will be assigned to the adjacent base stations.
only calls that would otherwise be lost are allowed to be

10 handled by the cell that is served by the affected base
station. This feature may be - used alone, or in
conjunction with the features described above, in which
idle transceivers are shut down. When used alone, base
station power consumption is reduced because idle

15 transceivers require less power than transceivers which
are actively handling calls. |

A particular embodiment of the'present invention
incorporating the various features described above will
nov be described with reference to the flow chart of FIG.

" 20 .2. Beginning at block 201, the control device 101 tests
- for the presence of a power failure. When one is
detected, execution continues at block 203, where the
backup power supply is switched on, so that the

- transceivers 103 will continue to receive power.

25 Next, at block 205, the base station experiencing
the power outage is assigned a low handoff priority by
the communications system. At the same time, the
communications system may also give the affected base

~ station a low priority for accepting originating calls.

30 As described above, this will cause adjacent base

: stations to service new calls or calls requiring a
handoff, except in those cases where the affected base
station is the only one capable of providing service to
this particular call. As previously described, this




assigned a normal priority for accepti hg handof f and

15 The invention has thus far been described int

reduci ng base station power consunption for t he purpopge—of exrenulrg
life of the backup power supply 105. However, the th 93%2@%%@#%
above produce a gradual reduction in base station ppwe ,
along with a reduction in communications traffic L ARGt
way whi ch does not harshly affect ongoing calls wifhin the cell serv
by the base station. For exanpl e, the described -
any ongoing - call to be disconnected. Rat her, such calls may 25
termnate by thensel ves, or nmay be handeedip#f to adjacent cells. Th
the present invention is also useful as a nmet hod for "softly" reduci

the traffic caphncrgaaed theliikalthnndnpfihmvdhgaﬁxnnsaaixéx51hoatﬁme
gigﬁ{ol ;ha? hi s wou d&ggéﬁéé? lll’ltS O%%eg?/gﬁ?'go v;r‘ﬁ Q?'éls;'g%e' 5 lewﬁQ.ch
station eqm|mn¥mwe5rconsumptéoanisOgrgatamerkduced-thHhsasthiSafeenurEh
described nethofls §5Ra2itP dbifutiction with steps which shut down idle
5 transceivers 103, as further shown in FIG. 2, even more

power consumption can be reduced.

Then, at block 207, the control device 101 tests to
see whether there is still a power outage. If not, then
block 227 is executed. At block 227, the béckup power

10 supply is switched off,'and the main power Supply is
switched back on. In a preferred embodiment, the
communications system assigns the base station a normal
priority for accepting handoff and originating. calls
after being switched back on.

15 If the power outage continues, then execution

proceeds from block 207 to block 209, where a test is

performed to determine whether the number of transceivers

currently servicing a call (the . %“call state

transceivers®) is greater than or equal to a non-time
20 limit threshold. As explained above, if the power outage
is of short duration, a larger number of transceivers 103
can be permitted to remain operational. The non-time
limit threshold represents the target maximum number of
switched on txz_énsceivers' that can be powered at this time
25 in order to conserve energy. '

If the number of call state transceivers is greater
than or equai to the non-time limit threshold, then at
block 211, all of the idle transceivers except for one,
are switched off. As explained above, it is advantageous

30 to leaverat least one idle'tgansceiver operational so
that it can service any incoming priority 1 call. The
loop beginning at block 207 ié then repeated. In the

- loop compri&ﬁ@g blocks 207, 209, and 211, call state
transceiversfﬁiil eventually become idle transceivers as

us,

ng
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station to other adjacent base stations, so that
mal nt enance work, which requires that equipnent. i
base station be turned off, can be per f or med.
of the present -

calls terminate. These idle transceivers, except for
one, will be turned off in this"ioop until the number of
svitched on transceivers equals the non-time 1limit
threshold plus one.

If the number of transceiiiers in a call state is
less than the non-time limit threshold, then execution
continues at block 213, where all excess transceivers are
switched off, the number of excess transceivers being

~ defined by the equation:
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Excess transceivers = Total number of transceivers - Non-
time. limit threshold.
This will leave switched on, either in call state or in
active state, a total number of receivers equal to the
non-time limit threshold. Execution then continues at
block 215. |

~ At block 215, the control device 101 checks to see
whether the duration of the pé;w’er outage has reached a
predefined limit. In the case of the example shown in
FIG. 2, this limit is set to 5 minutes, but it will be
readily understood by those skilled in the art that the
1limit could be set to an optimal value which depends on
the type of backup power supply 107 being used, as well
as the power input requirements of the transceivers 103.
If the predefined time limit ha__s__-not yet expired, then at
block 217, the control device 101 determines whether the
power outage continues. If not ’ then execution jumps to
block 227,. where the power fron :the main power supply 105

‘is restored, and the backup pdﬁér supply 107 is switched

off. If the power outage ‘icontinues, however, then
execution jumps back to blocki:215. The purpose of the
loop comprising blocks 215 and 217 is to wait for either
the power' to be restored, o::":”'_;' for the power outage to
excéed the predefined time limit. During this time.

period, the number of switched on transceivers remains




i.nvention can be-triggered to occur in response to a 5 detection of such
events. Simlarly, the nethods of the  present inventidn rort-ate

in response to a command that is manual ly issued by a 56@@5&“7‘ nit&f“_
whenever the operator determ nes that a need exists fqr ja reductr of
I n base station power consunption and/or 10 traffic han I il Bamis '199'6 i
The invention has been described with reference to afticul ar '

enbodi ment-. However, it will be readily appar ent tot o&T—skiHed—n~t hp

art that it is possible to enbody the invention in spgcific forns other
than 15 those of the preferred enbodi nent descri bed above. This may
“done without departing fromthe spirit ofl@re I nventi on. The
preferred enbodinment is_ nerely |IIustrat|ve and shoul d not be

consi dered rest €@&ly&q the WW Thmiscspreshalge i nvention is given
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all variations ui val en whi ch fal r
clains are inte %? SuHioR cgroceeds, ock 215 atogeblock 219,
where another check is made to see whether the power
5 outage continues. If it does not, then execution

continues at block 227 which, as described above, causes
the power from the main power supply 105 to be restored,
the backup power supply 107 to be switched off, and the
communications system é.ssign a normal priority to the
'10 base station for accepting handoff and originating calls.
If the power outage continues, then from block 219
execution continues at block 221.
At block 221, a test is performed to determine
whether . the total number of idle and call state
15 transceivers is greater than or equal to a second
threshold, called the time 1limit <threshold. As
previously explained, if the power outage lasts for a
long time, then the control device 101 must extend the
life of the backup power supply 107 by allowing even
20 fewer transceivers to operate. Thus, the time 1limit
threshold defines the maximum number of transceivers that
can be permitted to operate uxjder long term power outage
‘conditions.
. If, in block 221, it is determined that the time
25 1limit threshold has been excegded . then at block 223, an
idle transceiver 103 is switched off, so long as at léast
one idle transceiver 103 remains. Execution continues
back at block 219, where the_;'__j loop consisting of blocks
219, 221, and 223 may be repeated. It should be
30 appreciated that if the total number of idle plus call
state transceivers 103 is' initially greater than the time
limit threshold (which is the case when the non~time
limit <threshold 1is gx;eatéfr than the time 1limit
threshold), then by ﬁurning_ off only one transceiver 103
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of the transceivers having, alternatively, a call stafjeRBPIACAMENTISHESTale
whil e switched on, a nethod conprising the steps of:
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during each pass of the loop, the loop will be repeated
until the number of active plus idle transceivers 103 is
one less than the time limit threshold.
As soon as the determination is made, in block 221,
5 that the total number of idle and call state transceivers
is less than the time limit threshold, then there is no
longer any need to shut down any mo;:é transceivers.
cOxisequently « exXecution continues at block 225 which
effectively waits for the power outage to end. As soon

10 as it does, then execution continues at block 227 so that -
the backup power supply 107 can be switched off, the main
power supply 105 switched on, and the base station
assigned a normal priority for accepting handoff and
originating calls. _

15 The invention has thus far been described in the
context of reducing base station power consumption for
the purpose of extending the life of the backup power
supply 105. However, the methods described above produce
a gradual reduction in base station power consumption,

20 along with a reduction in communications traffic
capacity, in a way which does not harshly affect ongoing
calls within the cell served by the base station. For
example, the described methods. do not cause any ongoing
call to be disconnected. Rjéther, such calls may-

25 terminate by themselves, or may'ﬁ'e handed~off to adjacent
ceils. Thus, the present invention is also useful as a
method for "softly" reducing the traffic capacity and
power consumption of a base station at times other than
during a failure of the main power supply 105. For

30 example, this would be useful in ‘the event of overheating
of base station equipment, or in the event of a fire in
the base station. The describefcfmethods are also useful
for smoothly moving respons‘ibilﬁ:y for ongoing calls from
one base station to other adjacéﬁt base stations, so that



conparing a nunber of transceivers in the call state t irst predefined
nunber, the first predefined nunber representing a n n‘BEPLKﬁEMEN?%%’E'“V rs

to still be switched on after a first subset of the pl yrat+ty—oet

transcei vers has been sw tched off; if the n er2 f aII st pt
transceivers is greater than the first predefi ned nu :? -J99& chi g
off all idle transceivers except at |east one; and’ 1 f_the nu r

of call state transceivers is less than the first prefefined nunber,
~switching off a nunber of idle transceivers, so as to _
only a nunber of transcejvers equal to the first predefined nunber 2.
The nmethod of claim1, further conprisi nglEhe steps of : '

maintenance work, which requirg_s that equipment in the
one particular base station be turned off, can be
performed. Consequently, the methods of the present
invention can be triggefed to occur in response to a
"5 . detection of such events. Similarly, the methods of the
present invention may be initiated in resnonse to a
command that is manually issued:-.-by an operator, whenever
the operator determines that a need ~exists for a
reduction in base station power consumption and/or

10 traffic handling capacity.
The invention has been described with reference to
a particular embodiment. However, it will be readily
apparent to those skilled in the art that it is possible
to embody the invention in specific forms other than
15 <those of the preferred embodiment described above. This
may be done without departing from the spirit of the
invention. The preferred embodiment is merely
illustrative and should not be considered restrictive in
any way. The scope of the invention is given by the
20 appended claims, rather tilan the preceding description,
‘and all variations and equivalents which fall within the

range of the claims are intended to be embraced
therein. '
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CLAIMB:

1. 1In a radio communications system having at
least one base station, the base station including a
plurality of transceivers, each  of the transceivers
having, alternatively, a call state and an idle state
while switched on, a method comprising the steps of:

comparing a number of transceivers in the call state
to a first predefined number, the first predefined number
representing a number of transceivers to still be
switched on after a first subset of the plurality of
transceivers has been switched off;

if the number of call state transceivers is greater

.than the first ,predefined_ number, then switching off all

idle transceiv,ezf_s except at least one; and

if the number of call state transceivers is less
than the first " predefined number, switching off all
excess idle tren_sceiVers_ . SO as to leave switched on only
a number of tra-nsceivers equal to the first predefined
nunber. ' '

2. The method of claim 1, further comprising the
steps of: - -

after switching off the first subset of the
plurality of ..ti:‘ensce;ivers . wa-it'}ing a predetermined time
period; and = '

switching off a second subset of the plurality of
transceivers so as to leave no more than a second
predefined number of transceivers still switched on,

wherein the second predefined number is less than
the first pre__d_efined number.

3. The niethod of claim 2, wherein a first group of
radio communications systen subscribers is designated as
a high priority group and a second group of radio
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3. The ne mhereln a first group of radi o conmuni cation
system subs} ﬂ ilﬂ; ated as a high priority grou

| BNs 'system subscribers is desi nEEEkAGEMEHTISHW:i

group of rad

priority group, and wherein -further the high priority gr rECETVES

transcei vers,
and second predefined nunbers of still switched on transc
- The nmethod of claim3, wherein the first group of radio C)nnunlcatlons

service fromthe first and second predefined nunbers of f’tl @%%qﬁw
; rSt

and the low priority group is refused servi
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system subscribers conprises a group na@;m)energency calts:
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communications systen subsCribers is designated as a low
priority group, and wherein further the high priority
group receives service from the first and second
predefined numbers of still switched on transceivers, and
the low priority group is refused service from the first

and second predefined numbers of still switched on
transceivers. -

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

group making emergency calls.

$. The method of claim 1, wherein a first group of

radio communications system subscribers is designated as.

a high priority group and a second group of radio
communications system subscribers is designated as a low
priority group, and wherein further the high priority
group receives service from the first predefined number
of still switched on transceivers, and the low priority
group is refused service from the first predefined number
of still switched on transceivers.

6. The method of claim 5} wherein the first group
of radio communications system subscribers comprises a
group making emergency calls.

7. The method of claim 1, further comprising the
step of assigning a low priority to a base station, the
low priority assignment causing the base station to be a
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 base
station's low priority assignment permits it to accept a

This Sheet Has Been Re,
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‘handoff call that wpuld otherwise not be picked up by any

other base station in the radio communications system.

9. The method of claim 7, wherein the base
station's low priority assignment also causes the base
station to be a less likely candidate for accepting an

originating call than other base stations in the radio
communications system.

10. The method of claim 9, wherein the base
station's low priority assignment permits it to accept an
originating call that would otherwise not be picked up by

any other base station in the radio communications
systen,.

11. The method of claim 16, wherein the step of
comparing is performed in response to a failure of a main
power supply of the base station.

12. In a radio communications system having at
least one base station, the base station including a
plurality of transceivers, a method comprising the steps

- ofs

designating a first group of radio communications
system subscribers to be a high priority group; and
designating a second group of radio communications .

.system subscribers to be a low priority group,

controlling’'a base station so that the high priority
group receives service from the pl\iral'ity of transceivers
in the base station, and the low priority .group is
refused service from the plurality of transceivers in the
base station. -

T = e e ome



18 7. The nmethod of claim1, further conprising the step of assigning
alowpriority to a base station, the low priority assignnment causing the

base station ely candi-date for agc pas andoff cal |
t han ot her ; ulmwmuﬂmﬁml'”"{he radl 0 conmuni cat i nﬂ% h
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of radio communications system subscribers comprises ‘a
group making emergency calls. '

| 14. The method of claim 12,. wherein the step of
5 controlling is performed in response to a failure of a
main power supply of the base station.

15. In a radio commﬁnications system having at

least one base station, a method comprising the step of:

10 - assigning a low priority to a base station, the low

priority assignment causing the base station to be a less

likely candidate for accepting a handoff call than other

base stations having a higher priority assignment ih the
radio communications system. :

15
16. The method of claim 15, wherein the base
station's low priority assignment permits it to accept a
handoff call that would of.herwi'se not be picked up by any
other base station in the radio communications system.
20

17. The method of claim 15, wherein the base
station's low priority assignment ‘also causes the base
station to be a less likely candidate for accepting an
originating ;da.fil.l than other base stations in the radio

25 communications systen.

18. The method of claim 17, vherein the base
station's low priority assignment permits it to accept an
originating call that would otherwise not be picked up by

30 any other base station in the radio communications
system.

19. The method of claim 15, wherein the step of
assigning is performed in response to a failure of a main

. This Sheet Has Been Repl
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8. = The_nethod-of—etai-m7~wherein the base station's |ow pri ority

aSS|gnrrent permts ept a handoff call th «EW .se“not be
p| cked up- m‘m “ “E MF‘%HBTstatlon in the radio aorﬁEﬁMigég}ﬂdng s‘ystem

9. The : wherein the base statilo s1owpr|or|ty

assi gnnment al so causes the base station to be a | g‘; DRe UG98 ciat*e for
accepting an originating call than other base statjohs in the radi

comuni cati ons system 10. The met hod of cl ai n} Q—wherernTHe baise

station's low priority assignnent permts it

power supply of the base station.

20. In a radio communications system -having at
least one base station, the base station including a
5 plurality of transceivers, a main power supply, and a
backup power supply for use during a failure of the main
power supply,' an apparatus for reducing base station
power consumption during a failure of the main power
supply, comprising:
10 input means for receiving a signal indicative of a .
failure of the main power supply: and
means, coupled to the input means, for shutting
down, in response to the signal, a first subset of the
Plurality of transceivers so as to leave no more than a
15 first predefined number of transceivers still
operational.
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to accept an originating call that would otherw se not n_e__p_Lg.k_e_d.,,J,Lp__by..

ot her base station in the radio comunications system REPLAC[MF;T;he el
of claim 10, wherein the step of conparing is performedii

y
od

—F-eSPorse—t-o a
failure of a main power supply of the base station.
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ABSTRACT

CONTROL OF A RADIO COMMUNICATIONS SYSTEM BASE STATION

In a radio communications system having at least one base statlon the base station
_including a plurality of transceivers, a control method and apparatus includes the steps of
comparing the number of transceivers in a call state to a ﬁrst predefined number. If the number
~ of call state transceivers ie greater than the first predefined number, then all of the idle
transceivers except at least one are sWitched off. If thei'number of call state transceivers is less
than the first predefined number, then all excess idle transcexvers are switched off. “Also, after’
sw1tchmg off the first subset of the plurality of transcexvers a second subset may be switched
off after waiting a predetermined time period. The number of operational transceivers in the
second subset is less than in the first subset. To -furtherj reduce the power consumption of the
base station, a first group of radio communications systém subscribers is designated as a high
priority group, and a second group of subscribers is desxgnated as a low priority group. The
system is designed to grant service to the high pnonty group, while denying it to the low
priority group. The control methods and apparatus are ful for example, for reducing power
consumption and/or traffic handlmg capacity of a base__ s_tagon.

FIGURE 1 S
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12. In a radi o communi cati ons system having at | east one base station,
the base stati-on including a plurality of transceivers, _gach of the
transcei vers having, alternatively, a call state and an igtheactiatng whEdTe
swi tched on, an apparatus conpri sing: means for} c ~Ag—a—-RuRhEr
-of transceivers in the call state tojgXirst predefined umer, the first
predefi ned nunber representing a nunber of transceivers s€d AUBE1996
switched on after a first subset of the plurality of transiceivers has been

switched of f; means for switching off all idle t{ransceivers exceptj
at least one in response to the nunber of call state tr i -S—bei-Rg—
greater than the first predefined nunber; and - means for sw tching

of f a nunber of idle transceivefs, S0 as to}l eave sw tched on
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only a nunber of transceivers equal to the first predef{i fed nunber, TN}
‘redponse to the nunber of call state transceivers beirg |l el i
first predefined nunber. 13. The apparatus of claijm 1223 ﬁpsrn]‘g?g_ei :

conpri si ng: - means for waiting a predeterm ned tfi
switching off the first subset of

the2ff urality of trgnsceivers,

and th%n

swi tching off a second subset of the pl urallty of

| eave no e

transcervers 5o as Ty

WOLE +
SHITCH OFF ONE
WLE XCEWER IF Gl SALE
THERE ARE MORE TINE LINIT
THAN ORE 10LE N\VHRESHOLD
-
-
- SWITCH OFF BACKYP
£ . 2 anr | POWER AND SWITCH
O THE WAIW
PONER SUPPLY

\'” B

oiyers still
‘swi tched gn, wher%n tthe second predef| ned nurrber is less than the
“first precg}' --m-‘, | __
201
| SWITCH ON
- SWITCH OFF ALL CALL STATE
soey IDLE YCEIVERS JGEVERS =
K - EXCEPT FOR ONE AON-TIE L
ASSIGH LOH 2
g5  HAND OFF ..
PRIORITY T0
BASE STATION
' 943 — SKITCH OFF ALL
EXCESS XCEIVERS



14. The épparatusai cl—airmlf-s———wherei n: 32775 qpe3
a fi rst i)m ll radi o communi cati ons system subscribers is

20
desi gnated as a Mutoup and a second group of radio
communi cat i ons designated as a lowpriority group;

and further conpr|5|ng neans foisallomnng the high priority group
to receive service

CLAIMS:

1. In a radio communications system having at least one base station, the base station
including a plurality of transcgaivers, each of the transceivers haw;mg, aitematively, acall
state and an idle state while switched on, a method comprising the steps of:

comparing a number c_f transceivers in the call state to a first predefined number, the
first predefined number representing a number of transceivers to still be switched on after a
first subset of the plurality of transceivers has been switched off;

if the number of call state transceivers is greater than the first predefined number,
then swftchjng off all idle transceivers except at least one; and

if the mumber of call state transceivers is less than the first predefined number,

switching off a number of idle transceivers, so as to leave switched on only a number of

transceivers equal to the first predefined number.

2. The method of claim 1, further comprising the steps of:

after switching off the ﬁrst subset of the plurality of fransccivers, waiting a
predetermined time period; and

switching off a second _subs’et of the plurality of transceivers so as to leave no more
than a second predefined numﬁér of transceivers still switched on,

wherein the second predefined number is less than the first predefined numbgr.
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fromthe fi'rst and second predefined nunbers of still svmtched on
transceivers, and for refusing, to the low priority group, lj , ﬂ&ﬂlﬂ mm,
the first and second predefined nunbers of still swtched

15. ‘The apparatus of claim 14, wherei n the first group of radi o
conmmuni cati ons system subscri bers co ses a group naki ng emergency.
cal | s. 16. The apparatus of claim 2 wher ei n: a first group

of radi o comunications system subscri bers is desi ghated as a high
priority group and a second group of radi o conmuni cati ons system

subscrlbers S . .
P . The method of claim 2, wherein a first group of radio communications:systefh

subscribers is designated as a‘high priority group and a second group of radio
communicatjons system su_;l_.::é.féribers is designated as a low priority group, and wherein -
further the high priority g‘fo_up receives service from the first and second predefined
numbers of still switched qzj_ transceivers, and the low priority group is refused service

from the first and second predefined numbers of still switched on transceivers.

4. The method of clai_xh 3, wherein the first group of radio communications system

subscribers comprises a group making emergency calls.

5. The method of claim 1, wherein a first group of radio communications system
subscribers is designated as a high priority group and a second group of radio
communications system subs"_c:__jtibcrs is designated as a low priority group, and-Wwher&in
further the high priority. gron_’_xé receives servic;,e from the first predefined number of still
switched on transceivers, and the low priority group is refused service from the first

predefined number of still swntched on transceivers.

6. The method of clai’m”-s_%',. wherein the first group of radio communications system

subscribers comprises a group making emergency calls.




designated*as a | ow priority group; and = further.conprising means ~
for allowing the high priority group to receive servi ce

predefined nunber of still swtched on transceivers, and Hmﬂmm'mﬂm w
the low priority group, servi ce fromthe first predefl ned* nuitber of
switched on transceivers. qtaappar atus of claim 16, wherei n the

first group of radi o conmuni cat | ons Sys

7. The method of claim 1, further comprising the step of assigning a low priority to a
base station, the low pnonty assignment causing the base station to be a less likely .
candidate for accepting ahandoff call than other base stations in the radio communications.

system.

8. The method of claim 7, wherein the base station's low priority assignment permits it
to accept a handoff call that:would otherwise not be picked up by any other base station in

the radio communications system.

9. The method of claim 7, wherein the base station's low priority assignment also
causes the base station to be a less likely candidate for accepting an originating call than

other base stations in the radio communications system.

10.  The method of claim 9, wherein the base station's low priority assignment permits it
to accept an originating call that would otherwise not be picked up by any other base station

in the radio communications system.

11.  The method of claim 10, wherein the step of comparing is performed in response to

a failure of a main power supply of the base station.
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-21 - sub&cri bers conprises a group maki ng energency calls. 18. . Th

apparatus of claim 12, further conprising: means for assigning

low priority to a base station: and means, respoiﬂllm ,'H)l.m ")MI
priority assignnment, for causing the base station to be ﬁm
candi date for accepting a handoff call h)an ot her base stations in%

radi o comunications system °

12. Inaradio commﬁrijcﬁ_tions system having at least one base station, the'base §tation
including a plurality of transceivers, each of the transceivers having, alternatively, a call
state and an idle state whil_e___.éwitched on, an apparatus comprising:

means for comparingf ‘a number of transceivers in the call state to a first predefined
number, the first predefined humber representing a number of transceivers to still be
switched on after a first subset of the plurality of transceivers has been switched off;

means for switchiiig-(jff all idle transceivers except at least one in response to the
number of call state transczcii}'_ers being greater than the first predefined number; and

means for switching off a number of idle transceivers, so as to leave switched on
only a number of transceivers equal to the first predefined number, in response to the

number of call state uans;ﬁeivers being less than the first predefined number.

13.  The apparatus of claim 12, further comprising:

means for waiting a- predetcmﬁncd time period after switching off the first subset of
the plurality of transceivers, and then switching off a second subset of the plurality of
transceivers o as to leave no, more than a second predefined number of transceivers still
switched on, |

wherein the second predefined number is less than the first predefined number.

14.  The apparatus of-claim 13, wherein:
' REPL ACJK ENT SHEET
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19. The apparatus of claim 18, wherein when the base station has a |ow

priority assignment, the means for causing the base st ;Iu m u:
| i kely candi date for accepting a handoff call perm'tsﬂ HHMI J‘m 'MFO
accept a handoff call that would otherwi se not be picked uf by ahy %t Hter

base station in the radi o conmuni cati ons system 20. The apparatus of
claim 18, wherein the neans for causi ngzq he base station to be a |ess
| i kely candidate for accepting a handoff call is further responsive to the

low priority assignment for causing the base station to be a less likely

canddat o (o R iy O AR T b Ts RS L8R |
| priority group and a second group of radio communications system subscribers is
designated as a low priority group; and
further comprising means fbr allowing the high priority group to receive.service
from the first and second predefined numbers of still switched on transceivets, and for

refusing, to the low priority group, service from the first and second predefined numbets of

still switched on transceivers.

15.  The apparatus of claim 14, wherein the first group of radio communications system

subscribers comprises a group making emergency calls.

16.  The apparatus of claim 12, wherein:

a first group of radio communications system subscribers is designated as a high
priority group and a second group of radio communications system subscribers is
designated as a low priority group; and

further comprising means for allowing the high priority group to receive ser¥ice
from the first predefined number of still switched on transceivers, and for refusing, to the
low priority group, service from the first predefined number of still switched on

transceivers.

17.  The apparatus of claim 16, wherein the first group of radio communications gystem
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21. The a‘pparét us of claim 20, wherein when the base ;t_atio
i kely cangiszgggnfgﬁ ’ azzggp{?ﬁgs for causing the base stat”!lmc't"ﬂl"mmlllﬂﬂ"

priority
22

n has a | ow

21
subscribers comprises a grouggmaking emergency calls.

18. The apparat”us of claim 12, further comprising:

means for assigning a I;JW priority to a base stafion; and

means, responsive to the low priority assignment, for causing the base station to be
a less likely candidate for accepting a handoff call than other base stations in the radio

communications system.

19.  The apparatus of claim 18, wherein when the base station has a low priority
assignment, the means for causing the base station to be a less likely candidate for accepting
a handoff call permits the base station to accept a handoff call that would otherwise not be -

picked up by any other base station in the radio communications system.

20.  The apparatus of claim 18, wherein the means for causing the base station to be a
less likely candidate for accepting a handoff call is further responsive to the low priority
assignment for causing the base station to be a less likely candidate for accepting an

originating call than other base stations in the radio communications system.

21.  The apparatus of claim 20, wherein when the base station has a low prierity

assignment, the means for causing the base station to be a less likely candidate for accepfing




a handeff call pernmits the base station to accept an originating call that

woul d otherw se not be picked up by any ot her base stati:o

comuni cations system 22.- The apparatus of claim 21, mmwnm“ﬂglm”“l
means for conparing is activated.in response to a failure of & ntintpower
supply of the base station. 22

a handoff call permits the base station to accept an ongmatmg call that would otherwise not

be picked up by any other base stauon in the radio commumcatmns system.

22.  The apparatus of c;lai:ﬁ":._fz_fl, wherein the means for comparing is activated:in

response to a failure of amam ﬁower supply of the base station.
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. ABSTRACT

CONTROL OF A RADIO COMMUNICATIONS SYSTEM BASE STATION

In a radio .communicatiohs_ sysfem having at least one base station, the base station
including a plurality of transceivers, -a control method and apparatus includes the steps of
comparing the number of transoelvers xn a call state to a first predefined number. If the number
of call state transceivers is .gre_atér than the first predefined number, then all of the idle
transceivers except at least one ai:e switched off. If the number of call state transceivers is less
than the first predefined number, then all excess idle transceivers are switched off. Also, after
switching off the first subset-of the plurality of transcelvers a second subset may be switched
off after waiting a predeterminéd time period. The number of operational transceivers in the
second subset is less than in the ﬁrst subset To further reduce the power consumption of the
base station, a first group of radlo commumcatlons system subscribers is desxgnated as a high
priority group, and a second group of ‘subscribers is designated as a low priority group. The
system is designed to grant servxce to the high priority group, while denying it to the low
priority group. The control methéds and apparatus are useful, for example, for reducing power

consumption and/or traffic handlmg capacity of a base station.

FIGURE 1
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