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' need for a way to':gr

~ that the base station : "':_nt floor be reinforced, and that

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 same 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 desirable to reduce the traffic
handling capacity of the base ‘statien. During such
transitions to reduced power consumption and/or reduced
traffic handling capacity, it i_s still desirable to
minimally affect ong_' ng communi tions traffic within
the cell served by n.  Thus, there is a
the power consumption
y of the base station
nce to communications

and/or the tra __ _
in a way that the distu:
traffic capacity ‘in the cell.

the present invention
 power consumption of
e time, reducing the
_ isumption on ongoing
c within th :c'ell served by the base

a ‘base station
Zuffect of the
communication'_j :
station. ' o
It is another object of the present invention to
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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
5 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 havmq -at least one base
station, the base station including a plurality of
10 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 switoning off a first subset
15 of the plurality of transceivers_ go as to- leave no more
than a first 'predefined nunmber. '“of transceivers still
operational. ‘i'he first subset of transceivers requires
less power to operate “than the full plurality of
transceivers, .and thus .reduc:e;s the output power
20 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
25 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. O the other hand, if the
number of call state transceive: i's less than the first
30 predefined number, then a11 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 accordance with still other aspect of the
invention, the system waits for a:predetermined period of _
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_ther aspect of the invention, a first
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>£f. call if that call
_ : 3t : by any other base
station in the_ragid'c qnicatio?' ystem. This feature
of the invention;géquc : ghéndling'capacity'of
the base station, and ‘further ces the load on the
affected base séétiOn hich in turn permits more of the
base station's ‘trans ers to become idle, thereby
consuming much less power. 'This ‘feature may also be
combined with above described methods of switching off
idle transceivers.to achieve furthg;'reduqtions of power
consumption and traffic handling capacity in the base
station.- S .

BRIEF DESCRIPTION OF THE DRAWINGS
The objects and & antages of the invention will be
understood by reading : following detailed description
in conjunction w1th the drawings in which:

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

communications ‘system
accordance withﬁfhe P

FIG. 2 is a £!
reducing power"co
accordance with” '
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~from the main power supply 105.

'switching off ‘th

-
the transceivers: 103 to he powered by the backup power
supply 107, which may, for exam' e, be one or more
batteries or’ diesel- X ic generators. A
connection 111 Between the switch ng device 109 and the
control device 101 pro' des the ¢ ntrol device 101 with
a signal that is :lndicative 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 is 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 + j'nsceivers )3 during a disruption
in power from th :mai power supply 105 by shutting down
a variable num : 103. That is, the

transceiver 103_ |
a standby staté‘w
While in a stan :
forced by the- js" te
actively handll
reduction in- p" er

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

reduction can. stil
transceiver 10

compared to th arm up time that_..mgm_:___.___be req;;;,_red to'
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turn a sthched off transceiver hack on.

The strat_ gy for selecting which subset of
transceivers 1 are to be switched off (or kept idle)
involves monitor _'_g'the activity of each transceiver 103.
If a transceiver 103 . has a call in progress, it is
permitted to continue-;fj-5 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
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
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
outage. By diy ding subscribers into priority groups as
described, the ‘system

allowed to h
station, but

idle. While:" rs:
than while in. the ac ive state. :

As expla ed above, when none of the channels in a
t call in __progress, the transceiver
oe switched off, or alternatively be put
) ateithat draws 1ess power. However, it

transceiver
103 may eith
into a standb
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énsure that calls placed by high
uch as emergency callers and the
still be “handled by the base
g affected by the power outage.
5 Consequently, in ‘another preferred enbodiment of the
* invention, the control device lo1” 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 embod:.ment of the invention, the
number of transceivers 103 that are allowed to stay
active is dynam,icall eterm:Lned, ‘in recognition of the
fact that if a power outage is of short duration, even a

15 reduced cutput =.:_'l':'a_fc:'kup power s_upplg 107 may be capable of
sustaining the oﬁerat on of a number of transceivers 103.
As the duration of the power outage increases, however,
the number of actxve '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

may be advantageous: to
priority subscri"_' ers,
electric company, ‘cay
station, despite its b

- outage in addition to
ers in order to decide
25

Because the affected base istation will be turning

off transceivers _1 i
there will be '

30 mobile units
limited call- han capacity_ of the system at this
point can result in po em e

the process of
number of available channels must be

e Aeereasing
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handled smoothly. Th s may bef?{f"_t_'i_'-one by dividing the |
subscribers into pri "' 3, 8
above with respect
_ priority and non-pri
§ hierarchy of more th
device 101 can ‘cause ]
gradually. For ex: ple, several small groups of
transceivers could b itched off at different times,
such as after 5, 15, d:25 minutes , respectively. Such
10 priority groups could de'fined:,_' ‘for example, to provide
access to emergency lers as''long as there are any
transceivers to_ ‘use. n one embodiment, such emergency
callers would be abli 0 make transoeivers avajilable for
access by terminati the calls ‘being made by lower -
15 priority groups. '0, priority groups could be given
access according to: number of different rules. For
example, transoeive: ccess could be controlled by a
timer, by means: of a aradigm in which a lowest priority
group is totally deni d access to a cell with a power
20 failure, a next hig\' '
have access only s0 1o . as the 6iver loss has not lasted
more than five’ minu es %'a still higher priority group is
denied access niy f er ten m__n,m_ztes of power failure,
and so on. g £
25 Alternatively
could be defif .'d
access only ! _' ;
voice paths

snhsoriher prioritization scheme
__’at a p_' ':ority group is granted

30 there are atf
In yet

the power outage m
communicatios system ssign the affeoted base stationa . _

This Sheet Has Been Relilace




.

WO 94/22239

10

15

20

25

30

base station is -excell it.

- transceivers

lower priority than that of adjacent base stations for
' a handoff call o lew . (originating) call.
ring a handoff to
C ed tc the adjacent
base stations ev_, nif the s:.gnal qu ity of the affected

: rly, new calls from
mobiles traveling in ‘the _vicinity cf the affected base
station will be ‘signe to the adjacent base stations.
Only calls that would ot erwise be "'_'ost are allowed . to be
handled by the. cell that: is served by the atfected 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

transceivers require less power than transceivers which
are actively handlihg calls.

A particular embcdiment of "-'the present invention
incorporating thé various features described above will
now be described with ‘réference to the flow chart of FIG.

. 2. Beg:.nning & hlock 201, the control device 101 tests

when one is

for the presencef of a power
cution | Etnmes a block 203, where the

detected,
backup powe

11° cause adjacent base
or calls requiring a

T m N

ously described, this
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'calls termina"' These, idle ceivers, except for
- one, will be. ; loop until the number of
o sw:.tched on the non-time limit

; in a call state is

as the powe inpu requirements of 1 the transceivers 103.
ne limit has not yet expired, then at

25

power

block 227
is restored the backup power supply 107 is switched
off. - If. ;-po r outage :contlnues, however, then

30 executi.on b ck to hlock 15. The purpose of the

cks 215 and 7§ is to wait for either
.'st 'ed, | or for the power outage to
efined time lim.t. puring this: time
' " _'fn transceivers remains-
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e limit
threshold



WO 94122239 L PCT/SES4/00225

during each pass ‘of th
until the number of act
one less than the time

As soon as the de_ _ination is made, in block 221,

5 that the total number o_ dle and call state transceivers
is less than the ‘time 1imit threshold, then there is no
longer any need - .to s ut down ag;_y more transceivers.
Consequently, ef-_:ke_c_"ut_ .cpntinués at block 225 which
effectively waits for ;'e power 6i1tage to end. As soon

10 as it does, then execu on continues at block 227 so that
the backup power sgpp 107 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 mventi_on h
context of reducing
the purpose of: exte'
supply 105. However

oop, the loop will be repeated
e plus idle transceivers 103 is
mit threshold. |

‘thus far been described in the
1se station power consumption for
g the life of the backup power
he methods. described above produce
a gradual reduction base station power consumption,
20 along with a vreduction in communications tratfic
capacity, in a way which does not harshly affect ongoing
calls within tt_;e c..e___]_._ erved by the base station. For
example, the descri' methods. do not cause any ongoing
_ call to be -d' seonn cted. Rather, such calls may
25 terminate by t!iemsel s, or may. be handed—off to adjacent
cells. Thus, the P ent invention is also useful as a
method for “softlyf. educmg the traffic capacity and
pover consumpgit?n base statlon at times other than
during a failure 'c _ For
30 example, this: would useful i the event of overheating
of base station eqixi ent, or f?'in the event of a fire in
the base station .' _- -'describ:_ﬁd methods are also useful
for smoothly movmg esponsibi] lity for ongoing calls from
; ther adjacent hase stations, so that

one base station t
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maintenance work, which’ requires that equipment in the
one particular hase f_':__station be turned off, can be
performed. Ctmseque y, the methods of the present
invention can be triggered to occur in response to a
5 detection of such 'ev'ent Similarly, the methods of the
present invention ma e 1nitiated in response to a
command that is manually issued by ‘an operator, whenever
the operator determi’ es that a need exists for a
reduction in base s ion pcwer consumption and/or

10 traffic handling capacity.
The invention ha: ”been described with reference to
a particular embodime t. However, it will be readily
apparent to those skil _ed in the art that it is possible
to embody the invent lon 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. 'rhjje eferred embodiment is merely
illustrative and shoul not be considered restrictive in
any way. The scope of the inv:"’ntion is given by the
20 appended claims, ‘rather than the § receding description,
and all variaticns a equivalents' which fall within the
range of the clai s are intended to be embraced
therein.
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CLAIMS:
1. In a radio « unications system having at
least one base station the base station including a
plurality of trapscg rs, each 'of the transceivers
5 having, alternativély 1 call stat'éand an idle state
while switched on, a method comprising the steps of:
comparing'a_numbe £ transceivers in the call state
to a first predefined ?er, the first.predefined number
representing a number ~of transceivers to  still be
10 switched on after a first subset of the plurality of
transceivers hasaﬁeen itched off:
if the number of jll state transceivers is greater
than the first predefined number, then switching off all
idle transceivefsfgxc_ ‘at least one; and
15 if the number of .call statéftransceivers is less
 than the first . predefined numher, switching off all
excess idle transceive so as tﬁﬁieave switched on only
a number of_trapééeiv equal to the first predefined
 number. | ' '
20

2.
steps of: _ . L
‘after sw;tching £f the: ‘first subset of the
plurality of trfﬂscei rs, waiting a predetermined time
25 period; and ; :
switching aff a’” econd sub et of the plurality of

- claim 1,%fp£ther comprising the

30
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communications ~system 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

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 emérgency 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

30 1less likely candidate for accepting a handoff call than
other base statiens 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 Reﬂiac
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handoff call that ﬁould otherwise not be picked up by any’
other base station in the radio communications system.

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_;;:_sceivers, a method comprising the steps
designating;j ia first group of radio communications
25 system subscriﬁérs to be a high priority group:; and
de51gnating 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 from the plurality of transceivers in the
base station.

13. Tbe:n_j_:;t_‘-:-.'thod of claim 12, i:herein the first group .
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group making

' 14.  The
controlling i
main power suppl:

."_ pri.ority to a'base station, the low
causing the base statlon to be a less

priority assignm
likely candid
base stations
radio communica

16. The
station's low
handoff call
other .b__’_a"ZSe st

d;__of claim 15, wherein the base

17. ‘The od of claim 5-:]";’.5,', wherein the base

station to

' orig:.nating c

communicatlon'

any other
system.

, 19. The method of claim 15, wherein the step of
assigning is i in re5pon§éim a.failure of a main

T'hls Sheet Has Been Rep

Hllllll i

PCT/SES4/00225



WO 9422239 ;_ o S PCT/SES4/00225

ey

Hllllll B R lIIl

power"supply'°£¥#§§fh§5émstat1on. -
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least one base
5 plurality of t
backup power su
power supply,
power consumpt:
supply, compris
10 input mean
failure of the
| means, ég
down, in respor
plurality of transe
15 first predefi“ed'
operational. RS

qéﬁg no more than a
transceivers still
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