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. e '_ - a-he p:esent“':.nvent:.on qelatas 'fo & :aas.o mh;q,e
comieaticns system using t‘ne :me-divisch pult;ple-
" '-:-.acaess LM) scheue and uore spscif:.oal‘ly To a powa:
:‘:_.-, L savi:g technigue fo:: use‘ in a :adio bas? staqon :Ln the
. ":'radic cnmunications systmn. _;, 2 '

Ll Demiption of gne nelatea Art , * ‘ ] |
,’ j' !l'he tmvdiﬁaion nnlt;ple-acoass/tiﬁe-’diﬁsion .
‘ ‘ dup.zex (‘!DHAITDM st:heme :.s a. fom of m schexn? and 15 -
" adva» ageous ’whe::e £requency management is read.;.ly -made md
" tranr u.ttinglxeceiving .'Ls pe:;comed withou‘t ‘the need. of .
. - pair 24 frequengy bands o:: a giplexer: because alte:natin

' time 3lots on the sane car::l.a: signu are assighed ‘to thr\
"‘forwa-:ﬁ' and revarse d:;eetioug of eomnibatu.on, A fu:r:t: 8r
< *advancage of tba mm:n scb.?m a.s thst ﬂiverszty can ba
“miade- .:nly ‘at the side of a ba_sa stati:m The ',mm/wpn

;jsdhen 5. has been used 1n Japandgor personal hanqy-phone

A . ‘ystui (PES) lnﬂ 1.n m:lpa fcg th.e digi.tal Bu:opean ca:d.:.ess.'.
7'f:ele;uone (oBeT): f o SRR
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Ezf

Sinoe*pover pansmpt:l.on fo:“transmitting rad io

v 7.’ ‘~'t=

fem:.nan.s

_'{gsisnﬂls :Ls- usually ;a:se‘ - ;:h?.re h_ave been p:v?osed sevezul

et *

tranmss;on ppwe: controi ngt.hods. ;.- - ':._-,- . .::' L
L Por exanple. a transmssion pover cout:oller has begn-

dj.scloseé :.n Japanesa Patent ’enexamuea pubucation No. 1-

\.

335251Q me trqnsmission power control is perfoned
depending ’on both ’the bit er:;qr‘:rate‘?n?‘the ?lectr.tc fzeld
.Level of a qeceived s1gna1. m:e specif.ically! ‘;he
t:ansmission powe:: 13"reduceq;' when tha hit e:ror rate 1s
lower than a th:eshold or tmen the received _elast:a.c field
level 13 graate,t than a th::e%:old. ‘ ".,' L
uowwer“. it -1s d.;fficu;t *o, £uxthe: reduc? in pm::

in the case af aiverslty-combj.aing base station or high-

traffic base ,station I'he diversity-combinu? base ptation

. nseds a. qurali:t,y of. teceivinﬂ btanches fox dive::sity
_‘Z comb:.n:tng and tbe high tra.fﬂc base station need; a

pluraiity of radio ’traqsaeivers to cope’ with hd.gh voltmes of |
traffic. ‘merefo:e. ‘the powe: consumption reguired :or |

: -rece;ver circuits fom an increased proportion 9f the.

'.ent:Lre pwer consqution o£ the base stat:.on and £urther

.
-t

:educsd powa: censtmption‘ cangot be act;.xgvad b? controlling
the tx ansnissian powe&.- consumpticn only. o

'- 30 o

. ‘I‘he base stat;.qu va.th a la.z:ge amount of powg:
{ B .

: consmption vould. rapmy m out a backup l; ' tery :Ln the |
_:' -,‘eVent‘of a pwer ta:uu:e and tu::the: :Lead tQ i.nc:eased haat o

_.L —
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2 ‘:u;veaton zounq tmft it“atu:l. gas plenty of room :
for :eauctxon in :powér' ::o,nsxﬁ;ption of ‘a Saqe fta,’tion from
the viewpp:lm: of“receiv:.ng ope::ation :.n the 'q:ua, scheue
ST An ohject of the p:esent :.nve.ntion 1s to prov:.de
powér samg method and apparatns ::hat" 9an ach:,ave a

snbstant:.al r.eauction in total powet consumption of a radz-o

- . 3

ST base stati.oq L

access -(m; £oma'.t an occupie& tine slot .1.§ discrﬁnnated
fron an :.dle tme slpt in a :Erane to produce a

.f-_':"-' . disczimination sisna.l kpower q:ont:o.‘L’ signal qu: § .,
| reeeive: :Ls smtchea between a first stcte anq a s_gcox;d
"state d.n t:l.me slots depending on the usc:;minati.on signal-
‘!.'ne pwer oont:ol s;i.gnal is switched to. the £irst state at
"timing of the oocupied time s:l.ot and yn the second state at -
«tining ot me mle tine ’1"“"-;- : _l_ i ‘
: Acao::ding tp anotp.er as;eet of ‘the present s.nvention.
M a raﬂxo basa statiop S,ncluﬁes‘,a :cadio &ectm .'anludins a
- plura..ity of tece,tvea:s and 3 powar pI:

ryo-w

soz- su;plyins

» e
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poner to tue cadd,o sact:.on. Purthe:, i.t is p:oyi.ded with a
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K Accora:.ng 'to an’ aspect,,of the p:asent :angntion, in 8 .
mobila comunmtinns system using a tim-d;vision pultlple' |
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batw;ea ;:i ocgupi.ed x:me '

\ slot a;na. an idIo gme s;pt'd.q é :rame‘to'ytodqee 4 . :
dis maﬂon 8:-9531 a.nd 2 qontroll T,o; :zu;.tching a pwer )

5 o contro], gj,gnal betwpen a £$.rst state and a~ sgcond state |
ti.me slots‘ dependiny on tbe ﬂ.}sc:iminat;on .signal whemn

'_." the powar eont:cl sisnal causes the pmver supply to”operate.

-'AA*

smﬂof t.be moeivé:s ;nag :.ncluae an anaiYg signal
sect:.on maluding A :adio '_ency ampliﬁez :Eo: anplifying
a :adio-izequency mlog' s:l.gmi a £reguency converter for _
convmmg the :adio-frequencgg a;nalog signal t,-o an '

in’cermsdiateofrequancy analos si.gnal by nud.nq S.t w:.th a
1oca1 qscz.l’:.'a't'xdn signal. and an ntemeuatg-frequency
ampliﬁ:.er £o:: anpuiys,ng ‘I‘.he intemdiato-.f:equency analog _

signal a £requem=y synthes;zer for - generating tho 1oca1 :
‘ oscmauon s:l.gnal and a mdgm section :lnclumg a:

demdulator for demdulat:l.ng i?‘* hxgh-f:e;zumcy ana.log
sz.gnal to prodnce a' ds.gi;al ségnal and- a decoder £or -
decoding th,e d:l.git.al si.gxun to proaupe :eceivaa data.. _
x !he uont:olle: w:.tehag the. pover cont’:ol s:l.gnal to
tne ﬁ.rst stnte at t;ming of cho oceup;.sd tm »slot and
g sw;*tchas m powex, eontrcl: stgnal. to. the. secona state ut
] :'.«tnnns of the idl.e*tﬁma slot. ‘rhe first State causes tne
s "reoeiver to be pawe:ed on’ ane the seoond stats causes the
Ny ;.:ana.log ss.gnn sscti.on o£ tl_ze :eces.ve: %o’ e pwexfed off and
R the frequenw mthesuer .a'nd mthe modem seotion to be in &
;.-standby mde. ---_‘ - j--_'::- IR AR
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As desy&bed a‘bove,- s:;nce eaqh ;g&?_i;v e 9# the rau.o
b§se stau,gn 1§ *‘snbjsyted' f.? pwer“;w% ah. yg c?q’crog, ;n time
‘glots’ ﬂepend:.;g oat!}e d:.sc:zrmination a:.gnu, the fetal '

_ power consuupti,gu of"the aq:;o base sgatiox; caq bq ;Feducad
f".- campared with. tha pd{or gx-t. sm:h ‘redu ion :}n powe{;

) v consmpti.on cansgs the bm:kup bqttaqr 19; be ymventsd fz-om
de rapid.ly ‘exnaustes’ .m th; sve:it of @’ PW'?’_-’, failure. Fm‘m‘
e the rgdugtj,on :Ln powar consm;ption a.lsg dec::eases heat
‘ : senerat:l.on. HEPRTI "J"'. R "-'.'
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wal

F:Lg. 1 13 a blocx diag;m showing a powqq; s?ving
c.f.zcuit used ;Ln a transoeivex;, ;ccordi.ng to an embodiment of

the preseat nmtion; » “’ . .::':- ,, !t) _' . .,-_.-'

o | . F:Lg. 2 is a diq.g:am“ sh?wing an operat:l.oq ?f ‘;b.e power
saving c:.:cuit’ »:Ln mj'm fx;ames acso;:ding t? the
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..Mg’to Big.:-z. e{, ﬁdio ”bas? Staﬂ,on is p:ovided

Ce teed .(' ..‘

* -.:_'-_"_.-' with a rads.o syaten 101 'gang " p:.n;autg”of
= transmitters a.nd receiveg:s, ﬁhich a:e inonneqted *po

o

B W e

antenna. In thi: enbodimantﬁ a apair of t:ansxﬁittér and

_____

- reaeiver is provided for pach of four channo1$ chl-chi.

: sach t:ansnittez !': t:ansmits a raa.:.o-ﬁraguenvg signal of "
R  the corzespoadj.ng ciannel: gehezataa f:fom ) ‘intermegiate- '.
e frequency signal input from § modulator 102. - 8?911 ;.'eceiver
7 Rx :eceim a mﬁiwfzequency s:.gnal and QO!W?ttS it to an "
! 1ntemad§a;e—f:aquency signa; to outpuq t ?to a demodnlator- _~'_

103- W each rece:.ver ﬁx Of the a:adio Wstem 101

outputs a :aceived-si.gnal st:;ength s:LgnaI. RSS§ of the
X comsponding channel to a. 'rm cnntzol.;e:« 104 ’rh@ TDMA
3 dontroller 10( pe:fom the 'EDWTDD qpntz'ol of the rad.i.o

. base station undar the control o£ a :processo;c KCPU}

'.l'he‘:':adio basa stat:.on;ﬂ.s furthg:‘ onvldad with a

At

'f.’.,‘, - E controllcomicatm chgnnel disc:ininath ms. .

. comunieation ONIOEF ﬂisarmipator 105. -a transmit!receive
R N tining disa:minatm.- 107 and g logic. cucuit 103, ‘which
gt ' £o:ms a-gppuer-scpplied slot d,i.scriminator £or 4 eacn channei. :
,:' m contzol/qomunicatm channel. d.tsc:.imnatox 105

- '.«'-:':'.-'.':' aisersminates betveon s contrjol ehmel ahd a comunicat;on '
channnl basea on a mceiv:.ng f:equency and outputs &

K aisczd.nination s:.gnal Dl. As Imm wpll, ? cqnt:rol ?lot of
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" the oont;'o‘,l”channei *is x,u:ed .?n J.in‘k c?an_nel es&qbiishment
pnase and .aezviue Wel" esgablishmt mse. : p necessary
¢ '

B 5 -«'~3:‘¢'j,-contro:. sisnal‘“.ta t:ansﬁarm at the predetqru.i.qed t:hlu.ng of
; "':.j the’ mtrol. s:.ch xare;"the pont::ol sl.ot :Ls asaisned to the'
C _;_'f_first slots‘ of the"transmitting &na” reoeiving t;(ne periods,

- . ;.
“ 'J

respectavuy. E'heref.o:e. eac); zeceive: receives the cbntrol

ope

“sisnal at regulax"intervals. ﬂhen z:eceiving on the control

.
e
-»
ar
.
.

::hannel. the discrsm.natiop s;.gnal Bl :I.s iﬁ logica.l hi.gh.
When ::eceivs.uq nn the comuniga.tian mnael the
d:l.scr.ﬁnination signal DI :l.s 1.n mgical Low

S S’he"*ccmanica::ion ou/o;r d:.scri_.m:l;&atj_.pr ;uf
'z disq’rininates btheen tha grssence an__d absenc?*'oﬁ
eomupication ai:; ‘sach: comun:.cation slot 'base? on. the

..-. e--- "

—-\’

._”‘

mgnitude oF tha' :eaeived signal st:ength hss; and outputs a
discrimination sisna.l Dz. i ﬂhgn the :eeaivsd s:.qna.l stzength
] xss: is equal tosor g;eater t;:an a p::edetemned th:esholﬂ |
:Level at a ccmnxcation slot it :Is detezmea thq.t
comund.cats.on 1s be:.ng parto:;yed at tne ccmmnication sleot
) and thereso:'e the d:.sc:.imnatéon signal nz 1s in J.ogical

3 ‘high. when ‘the xaceivea signag strenm:h nssr s.s gmaller

’*than t.he redpte:mned threshold Ieval at a com:nicat:.on
sIot, it ;Ls deteminea that cgmm;eation 1: not pertormed
at" the comunieatio‘x': sl,ot thﬁt is. this ccnmmi?ation slot

4
Il
. P TP -
et e R RSN 5 10 s
1
]

P is :Ldle. In th:l.s case. m d%sc:;mination signa:. ‘D2 :.s :Ln
Wi g :Lcal law. : . S
T 9. - : ."2\ ... )
R JENA 'I'he t:anmit/receive f..mng a:l.sqriMnat?r 107
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;.dise?‘mﬂla‘tas Yetvgen tha‘t:%nmg “tsming and’ the :eceivg

e L e e Q- thie, e

. ti.ming Sé;s?e o; £y !;,.. “t.:migg 3193”1:1 "*ij;;wtmts a

.:d.isg:hindt:.on sa.gnal n3. sgxca the £§.rst fou; ;;.ots ara

: a.ssignqd 0 't:a.nsn:sss.on and. the. remaining 290 sio;s to
raception :Ln 2 mn/mp ::am, the t;.'anqm:;tlrece;ve timng
disc::ninator 107 nay be :ompa by a ;.ogio ,-circuit and. a 2
tmer counte: oparatms 5: th.g f:ane t;lning s;gnal m 'rhe.
*dysérantaation signal na*is @ J.ogical 1w au:mg |

T ,— t;ansmitu.ng pe:ioas and n :,s '.'m loq.tcal high du:i.ng

.' recqiving paﬁ_oa, & h :-.{e.i -

F ' '.«' “ "7- -"

.....

. and the comunication ONIOI? disp:dminatar ;06 a{:e

:- prgfe:ably inplemented with sgt’twarew. _“For axample., "suoh -
: " d;.scminat:.on funot;ons “can ;gé' implmeated bx a pr;;gram- B
: ' cont:oned processor :unn:lng g:e cor:esponding’ pz‘ograms '
X Altemgtivaly. the -rmn contro}ler 104 ma;r include; these_

- \vﬁ‘

m respeetive disc:miuation s:.gnals Dl. D2 and D3
a::e optput to a .logic cﬁrcuit ,;.I.QB. m logic cimcuit 108

dstemi.nes whe'mer‘pwe:“shcu#d be suppned o a receiver |

L ‘ and a transmitte: of tha :radig system 101 dependinq ‘'on the
disc::.nination l:l.gnals m. D2, and D3. - uo:e specitz.cally.

. tha *:Logio c;.:cuit 108 has* the “,logio amctzon daf,ined as the

e stata of a.'n ou%'«pnt c., Eon all possible discrimination .
signﬁ}s Dl. Dz and ‘na durs.ng the .reaaiving per.‘!.ods as shown
“4n’the ﬁollomg '!:able. B
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' -.f. o 0 = -‘ Geed
A ;awe: sgpp:.y cantroﬁa: 199 in,pnts the‘ ositpu: c,; of .
ths J.agzc circu:Lt ’108 fo: eaeh cbannel anﬂ ou‘!:pnts a pair of'.

transmittw aml reoeive:r: powe:r: supply qontro;, ss.gnals 'l‘xc
and xxc to the :adin S'ys‘tan ’101. Acct;r:iins to tﬁe\ pmrer _‘
e snpply cont*:ol signals !l'xg and Rxc. a8 power squly (nqt |
v ‘shcvm) suppues pawe:' to‘the corresponamg trans;n:Ltta_; an¢

“ * reoezve: of the :a&io sysfen .101 Hore spaczficén? gi.n the ‘

: . casa of c,, - 1. pw&': 1s smued to t;he gg:;gspondipg .
receiver to, pe:fom the recsiving 9pex'at10n at the slot '_I:;-j' 3
tbe case of »C,; g 0; pwe:»ig ‘pot supp!,igq ;9 the

- comspnnding xecoiver !‘hengore, znrthe: mducad powe:

consumpt:.on ean‘be ach;eved, Y - :'-'".-.:";::‘-'-l'-"'i :

. In tins gnbods.ment. eaqh receiver :I.ncludes an’ a_nalog B _
.' section compnsed of: a radio-f.gequency ampli.ﬂer’ a:'n:Lx'er and~' |
- -*an intermeuate-r:equency amplif:.e:. As describe§ lator, i ‘
.: may .i.nclude the demodulato: 103 and Enr:l:her‘ ‘& deooder lmless
a5 f:._ any failure’ -oocirs irhen sw:.tcmng on- and off dn- time slots, |

f', : Refe:crmg 'tO 319.-‘2'5 a m,m ffame Of 5 mﬁﬁc 15 _ —
oomoaea of eisht \tm slots each ‘of" mszsmsec consistins °f —
uo uts. The fu-s tc!m"tm fslats 'u-m are’ assigned to "’.3 -

~ :_--,\ t:u;smas,pn aad tbe :Last Snur t:.ms slq‘!;s m-us ﬁo reoeption,
_,'m:the:, the tine slots 'm and R ere used a.s ‘eontrol-slot |
..'fo: tho eontrol channel and t!}e :anaining tm slots '1'2-'1'(

. . N - . ;:..
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siet'gmees ;p;egnble, cuangel identifisagq.on‘ gq{fx
'.‘.ideptitication*code. desti.na}':.on :.dentigi?ggion co«}a ana ‘

r ,' :;._cgtion chmgl. '.Phe com;rol i B

2 ot.her necessa:y u.nfemei;;on. : l'he comnication sl.o; B
:-nolndes p:eanble. chaniml identificat;ion, ~use.r data. and .
; oths: neoessary ‘ufomat’a.on. X ' '

;_-" Lssuning that the! thi:p. time s1ot;s xs are assigned‘

: for comm:l.eation of’ channel ¢cui. 'rhe eenttollcomunwata.on

channel d;scrimma!tian signalf D1 changes ’fo 1ogioal h:.gh at ..

the t:mi.ng of the controI slot Ri as. shown .1n !‘;gn 2(a) .
i mhe comun;.catien mvorr uuscrinination signal Dz changes to-- '

>

S :Logic'al high at ~the tim:h;s o£ the time s:.ot R3 ,as shown i,
' I‘zs- Z(b)- S:.nce ‘the /R tim.lng discz‘imination signal D3 is - .
. in &.egica:l: high during the receiv:.ng period Bg shownid ‘pig, .

"_- ztc). t;he output c,s of the J.Qgic cizcuit 10§ changes to R
'. $ 1Q§ica1 high at. the timingvof tine s{Lots m and 33 aceord:l.ng . .
i‘ to the .‘Logic fmtien, as d.eacg:ibed :.n the a.bove teble..

_ 'memfoze. jthe pmre:r supply ccntrol signal RxC for .
the, ahannel ehanges to logical high and powen is supplied to :

.:'-‘ the eomspond:i.ng to the reoeiver at’ the same t:.mng as. the
I-':ontpu!t Gn of the ;logi.c ci:cnig: 106 as shown 1n !‘:.g. Z(e).
:.tn other words. powe: d.s ‘su'pp}z.ed to the receiVez: only when e
- the output C’s o.'E the J.ogie a:l.rcu:l.t J.os ohenges to loglcal o
"_. mg'h. no:e gene::auy,. each :eeeive: n£ the :aaio system 101
.-}su;tms on. and off in tine sJ.ots aeee:mg tp the. .output
B _:'-Cgs o: the iogic c:.reuit 108_._ xesulting 1!1 reduced power

f' T

_ i " . This Sheet Has Been Re

-

N



el N . .Y :
[ L

“
3
)

A P B

Gl consunption ‘oﬁ‘the xadi.é' i:ase, statiopsia %,

.-»samg as m rig. 1. o - . - "t
'rh.e reaeiver Rx .ts p:cyided with a power-supplied
slot dzsc:.i.minator '305 !or‘ eacb ehannel that :Ls composea of
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aese:ring to !‘ig.wa. each :ecéive; n.; ?f the xadio

...'the :eoeiving séotion’ 301 1: subjectea to pqwe: onxorr

_-contro; and the :requency synthesize: 392 and the modem

' '_saction 393 a:e sub;iected’to *pam ﬂp/d?wg cont:ol -
' “me receimg ss;;s,on por’ cowe:ts a: :a,d:.os-suquency : B

R F AL

:?'s:.gnu to an intemediatewfregnency s*.tgna; a.nq putput :.t to

?’-—tha modem sect:.oa 303. m mpdam seot:.on 303 outputs _
digital :eoe:.ved data to a TDMA ogntrone: 301 that 1s the

.‘ C . R
o

o tne controllcomnicamn chaanel ds.scrminator ;.os r-

. commieﬁtion cn/err d.wcrimgator 106. m tranmt/reoeive '

' ‘tim:!.ng discriminator 107 and tne 10910 nircuit 198 as shown

‘m Fig. 1. -me output C)s cf 73:1:« power-suppuea ;m:

d:.sqr:l.ninator 305 causas a powea: supply controller 306 to.

generate B meiver powe: supply control. signal R:zt:1

o Acceraing to the powa: supplsr control s:!.gnal Rxc “the: pove::

) : supply 307 supplias‘ powe: :o ths xece:.w.ng seqtion 301, the -

: X f:equency synthesizer 302 and xthe modem section 303. 'I‘ha

-

B powec supply 307 :Ls ﬁurtbet pvov:.ded viﬂ: a 'bac:knp batte:g

S
.!g

£or emrgancy use, & o
!'he :eceiving sectd.cn 3,91 il cwerad oq and o££
o :. "(‘ _ " - \ : . i

" This Sheet Has Been L L
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_'_'systqm 101‘ inc;udes a racaiv;ng saci;:.m 301, ? treguency g
. synthesizet 302 and a mﬂm section 30; - In 1;1:1.5 emboaiment, 2
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f ‘_goqorﬂing to the powe:' snpplq cpnt:Q.t{ sisnal }txq,

DR fraguewy synthesi;e: 302‘&1} t!xe luodu section 303 are
; '_:-".{} powered up ana dm aeeo:aus te the swe power wpply '
’ . oon;:rol signa:. Rxc. whsn powgred up, thay ara noma.lly
powered and whon xmrerea doun they change to a standby
sxate. :' S Lo ’

- Ce e

. uo:g speci.ficauy. the receiv;ng sectzon 301 1s _
ccmposed o! a :adio-fregugney“ ampliﬂier 401 g mixez: 402 and
an :.ntemad:.ate-trequency amgufier 403. me:. raai .. ,
-frequency mlzf:.e: 401 anpli.ﬂas the received Rr' signal and .
ths m.::e: 402 xuxes tha recei\_ved RP sisnal wi,th a local

osc.iuatzon si.ynal ganmted by the .Erequency synthesiza.r o
3oz t0 “proﬂucl tha. ihtemadiate-frequenoy signal In othez

wo::ds the m.xer 402 is a fx;equency converter. 'I'he
s intemed;ate-frequency amplifie: '403 ‘amplifies. the _'1 |
*intazmediate-fregumy sisnal ‘and then outputs it to the -

ECUN modem sect:.on 303, mese ciréuit coxqponents 401-403 .are

7:;' allowed to: swi‘tch on an.d o££ 1n t:ime slots. - An antenna _
swa.tch cimuit and an RSSI detect!.ng circuit- Vh-‘l-ch a::e ﬂ°t

shown. may be lnoluded An- ﬂ:e receivsl.ng section 301,
e RS m noden seqtion 303 i3 ccnposea of a d.emdulato:

e Jdos. and a decpder 405 The n-equency synthiegizer 302, the.
.',jff'_-'-‘.: Do deno&«.xlator 404 and'the aaaodser 405 are ‘powered up anq Gown _

7.,'5"_ }. : _'. aceoz:d;ng to the- pmrer nupp:l.y bontroz s:l.gm Rxc When
: ' . 'ppwerod dm. preaetem.nud :Ldle cntrents :Elou through the
s :raquency s.vnthess,zar soz, thg dmdulator 404 nad the

. # " This Sheet Has

Vil



1 .. “up
o f e + .
D - i L
.t S '_."._- e Ry
LN ¥ o 3_: LI :
L N
» - .
£a, !
RS .
’. - y
‘ e
. - <
#

aacone: 405‘ :espective% ;- ' |
) .' merefore the‘reduc:ed pover oansmt;on 1s e.chieved as An >

i the casec of pa\zer OB/OPP}” Ly R s e
. - ‘ '

Usually. the i:' ' synthesiza: ;02 ‘is used £or

B 7:§: g _;cw_.-..-_
bqth ‘u-usniss:.on and z'eceptgpn. Eherefore from the

Y v:.ewpom: ‘of p:aotica.l nae. Ao ts pm:e:able tna.t the o
i f:menay synthesner 302 1s not' powered on and off hut up

2 .
S H

Contrarily. ;.t :Ls poxsible that the raceiving sactzonf .'-

301. the freque:ncy synthasizer 302 ana tha modam section 303;.-"'

2 a::e a:l.l pawerea up kand dwn a.coording to the powez“ supply
‘-coatrolugnalnxc,.. '.".'.'_1_*:_-" ....'s.

" . ‘ -'.

'l'h_e po@r-smued“slo} disctim.nator 305 cmposed of '-:
_'_'.' the control/commianication ‘chamel aism.ninator 105 the . .
“ LR 'comun;cation ONIOF!‘ discr:minator 105‘ ‘the transmi’t/z:eceive .
vl . timing dis::::minator 107 and the log:.e c:l.:cuit 108 is

, _p:eferany mpxm:ga with soztware and/o: 1arge seale
EE A .';mteg:ation. T Lo

‘ : ‘I'he present invention gan bz app.l:l.ad to TDMA seheme
..'_-_._-.-not l.inited o:u.y to; mmmn §omat. et

L .' Accord.tng ito the p;:ese_nt invention, s:lnce eac.h

i;,_:‘_: ) ' :eceim o:E the :auo basa st‘:qtion is pawsred onloff oF

Sedt ~upidogm in t:une ﬂ.oi:s depend:.n_g on’thie. output signal c,g of
‘d ! the power-snpplied slot discziminqto::, .;the ’total powa:

SR "consnmptiqn of: th.e ;auo baae stat:.on t:an be Tediced -
Ao compa:ed with t;e p:ior ax:t Such ‘reduction 1n pcmer
: ] }_ :’T ool . ;

TT?fﬁiﬁliiilﬂﬁ i
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i :..‘,“ a gou;*h ge%:boa\ znra":r?as.o §§s§ station
in a mbile cmm!;m systen_x tjne-g:lvish.onl
(A3 mltlple-aocess (M) f mt, compriatng the ateps of..
- R a) aisc:ininat:.ng bqtupen an’ occupied t:une
'slotandanidlfetineslotuaizametqproducea

-__:','i.- AR 'b) swit:chmg__.a gawe: control signa:. for a

..: :acaiver ba’twee‘n a fi:st “‘s;atg ;nd a sseond* sta.te :m time
s‘J.ot.s dependj.ng on the disc:;\guatiop signal

. "
- . - . . .

oo . it . '__ N __.. . . .._ I o
“:.' \. 4_. .o . L

where:.n the step b) cm:ﬁes the stepa ofs. ,-..:

..',",- switoning the paye: controq. sil'__,' 1 to.th
f:.:'st state at t:uning of. the qccupied ‘time slot i ‘aag;

sntching the poye: contrnl sign,u o t,ha s
seeor.d state a.t tmi.hg o: the 1dla tine alot.

1
-t : . . . _ . . i . .
-".' LW . . - . 3 . b . -

. . - . . . )
'd'.."' R g

:-Z':';-';'.;' S Y 3.~ , ne power savxng nethod aecorainq tg elam 2,

~,

wherea.n the :Eu-st stage eause§ tbe :eces.va: *to ‘bq pcwe:ed on .
and zpe seeond stcto causas tiha :eceivex’ to ye no\vergd off.: :

. '-.
R W

." ‘. Lo ‘." v .
A N . r.:

4 m powe:: aa,vs.ng method - acco:é:ing't? clam 2, ..: B

-

vhere:sn the first sta“te pauses the :eeeiver to ’be powered on ..

2. . m power savlng nethod accor&ng to clai.n 1, oo
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.uhe:e":.n ;;;9- -m_qbue'ommﬁons sysm use ; ;;a pulu- Lo

Neew-t

channsl tinevﬂivts:lon mlt;?u-aecess(tme-u{u,*s;on éuplex
(‘I'DW TDD) f.ormat and f.he rad:.p basg statxon {.s’ comprised oi
. @ plurality. of pairs of receiver and tmansnitte: -
oor:esponding to diffezent chmnelsy’uherein Tt'he step a}

comprises the ,steps of. :._ L _' _:ﬁ-. U
diso:m.nating between a cont:ol ahannel anﬁ a

comunication qhannel ‘base& on the mua/mn £omt to

......

p:oam a fu'st disc::im:.na.t:.op signal.

e

". S '-'- aa.sc:mu:.ng be:tween p:ese:;ee and a.bsenee of.;- §
comnication basen on a rece&ved-sma.l st:ength fo:: each |
*tina slot %0’ p:pdtiee ‘a second disq:;lmination si-snal

: a:i.sorim.nat:.ng between transnissa.on timi.ng and -

reeep‘tion tmung based on the ma/m fomt to proauce a-

th:l.rd discrimination sz.gnal: and
: calgulating tne aiSorimation signal from the

e mst o th:b-'d discramina‘hi.oa s:Lgna:ts. o

e o - . . . eant -, .
JewTe " \,, T AT [
.

; S q.‘ A powem sav.‘.ng anparatus fo: a. rndiq ‘basa 3
o, stat.i.on 5n a. mobi.lg commiea;}onb sy;ten us:l.ng a, “time- -
e d:.vision ml.t:i.ple-accgss (m) tomat. oomytisi.ng
ot S o . aisc:mnato: for d:.scrm:.nating ‘Qetvean an:
. ‘;"_- o m ‘ . !, ;} . . lislslliileltlll_llai"Bleeln i.eﬂlaced s . . '..‘_ . “ . . .w . . N : .




occup:l.ed t:!,»u
p:oduca al disc;;,minat ;’;s;.gnal., and 5 z '-,' 2 _='-f"3 o
SRTETRN R P Rt ¥

_ b s LA controuqx' fo: awi.tching a ,powe: contz-ol.
s signal f.ox the'recamer‘between ‘& fu‘st state and a sepond -

. state 1n tm slots nepanding on the disorin:;.na.tion signal. '

o . 'me pawet saving apparatus according g.o claim
s where?n tha oontrollex ‘“it‘f’?e' t)fze ?mq gonﬁrol signal
to the fi.rst szate a‘b 'tmd.ng of the omnied time slot ang.

switehes the control ss,gnal to the secona state at

PRI :mughcs thg ;cxe tme slot. e L

y ‘§_. whe powe: sav:.ng apparatus acco:&ing 4:0 c:.a:un

. - -
-u"l

- 7 wnerein tha z:xa:; state c:jpsea the\ z:acoiver to be povered

-

on and the secona state oauses tha receivez to be powered

9 '.l‘hq pme: savins appmtus aecordﬂ.ng to clai.m

3.

.x,

7, wbare:l.n~-the fu:st astate eauses the rece:.ver to be powered

3 on and thg sedond state aauses the :sceiver to b¢ .tn a
stanﬂ;b! mde. SR N ' '

1 S,
b . . A I Y 124 L. . . i .
v sl . ' I L - .o . i
. . . .
2
. ST . . . . e .
',. . ,‘.. L L R ' * .-'. T N

10. .'. m powei«s;mg appuatus accord.tng to dl.a:un

6 whetein the mob:ue comnn.ipatiohs“sysm uses 3 mu;.ti-;
cbannel t:.ne-d:tvision mltiplg-amssltm-division duplex

SO i

(MITDD) foma.t and the :ad:.o base station is :;omprised of

b .




dist::mnator cmr‘ises'-“--'--i-'--" T e LR .,; ]
“ f first d;scriﬁinatp fnz d!.s,, Kk g;;ns
v between a mt:ql channe; ?na a omqnination channql based

_'.on the TDMAI!!DD zo:nat to produoe a fi.rst disgrms.nation C

ey
eomsgoidihg ’to ai.ft z .‘e;,s.',: 'lhereintz;e '

w

: ‘_ Signa’li . ...:...-. ,-'. .; ' _"3 -‘.' -”. -l ... . . -. ‘. ' ‘ ..:. ) .. .1: . - - .‘
e o ol ra" . .. .. b * R -' T . b - .
secona ﬂisqr:!ninator zu: discrminating

_;;be{ween p:esance and *ab,senco ,pf comunication ba.aed on a
’ -}:eceived-signal st:ength tor eacn tme slot to produae a T

-' N Bm& dlso:m}‘.atlpn; s;gnu? -,.. ] ‘.“-,.. -. :, .'_‘_ .- -.‘:‘; . - ; ‘. -_-' ‘ ]. . . N ) '.
. : l s ; £ '5.- !‘-.‘: i ." . . . ._.---:. -:.-| :“‘ .o
PRI m“ﬁmmw“’ Ao fegrrogting.

S T 'be eén tr:ansais.sion Jmning gnd reception timﬁ:ag baged on
: the m{m formit z:o p:oﬁuce 2, thizd discr:l.mimati?n
szsx;al and:, R -
;,-.':. L ) a 10910 caJ.cqlator for calcnlating the te
d.tscr.m:.nation sisnal fm the ﬁ.rst to thi:nd discr:ninat:.on'

i lsignals. . Rl T ':-.:' SR
.115. . A ‘radi.o bgse statiqn :Ln &’ nob:l.le'

.- «.cmications systen using 3 tmea-dlvision: muple, access
(‘J‘Dgx) fpmat. cmrising- L ;_,;. T _._, o :

R

a xaﬁio Section nclud:.ng ‘" plural.-:.ty of
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SRR RN Pwer fmmly to: fnpplmg pover to t-he
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i ._ m.‘l.nator "fez:. disc::.ninamg 'be

g occupied t:lne 110: ?nc} an iﬂ],e t.'Lme slot in a fram to
*produqe a; d:.sczimuation signal and "

, . a cont:puez' fq; switchi.ng a pcwer oontrol
. ': . - ™. - « " s -. ‘{ . . ..
Abgrein e ° | B S
Hidg v s 84 “betweena st"st a i.m? : :' AR ST
sﬁ‘f 2 & S RENG eﬁ"‘)*f e 3 tﬁ"“?& ﬁm% yal m" F *’-"‘:‘i"lf’i*;fg
A slots "depenqu on W e 1”m:.nation s!.gna.}.. wherem tha ' :
. J. ’ .

power control slgnal causes the power supply 'go operate.

l
3 e

| 12, 3 '.!'he radio base gtation according to. c‘laim 11,
whereﬁ.n the eontrouer sv;telxes the. power: cont:r:ol signal to

& the first: state‘ at"tining ’e: the ocqupiea t;.me ‘glot 24 S L
SN L
ks swj,tc.‘nes the gnal to the se tate ih i
i.': ‘.. "1-\ u ,..-.“'1 ?1 con? F at ’ : _,'- ‘.-_'i;:s:fi
g tim..,xg o:E the idle”tine elot. g" g a -'

nY
s v

: 13.' 'I.'he rad:.o base etetion according to clam 12,

" ana. the seoon& state eenses the receiver to be’ pqwe;ed ope.

14. 'J.'he radio base station aceord.tng to claim 12,

s  vhe i.n the £:l.:st sta.te eauses the Teceiver: to be. p?we:ed on

= g
At
Yo -
. gy
L ’
-.,Q'. .7»'-. .
R o, .
¥ s B v
. Stpalira

awiig e T 15. : !l'he :aéio baee etetion eoco:ding to ele.tu 11, "

vhere:.n eac.h of the‘ me;ve:s cempri.ees B ..

.-f -. F an anelog signa.l .eeetiou includmg & .x:adio-
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f.,"signa.;,, a mquncrwnw?feé £n: oonvsrting tbe radio- :

]
TR ol
r.3

fmw analog signil toflﬁ. Qtemdig‘te-fzeqmcy analdg
signa,l by m:u:ing .‘Lt w:.th a lnnal osc:.uatm ss.'gnal and an’
;.1f:|.ar ior anplif’ying '

33
}u." ‘e . R

intemediats-frem anﬂog 51“31‘ NI ‘

: L : ""-;-ijf-' : a h-equgx;cy synthesize: for ganerating the

local osc;llation signal; and

¢

o : a maen sec!:ion .mclnding 8- damdulator for
_ d?dulatmg the high—frequency analog signal to prnduce a
dig:l.tal sa.gnal pnd‘a deopae: :or decoding the digital signal

4
.~ Iy o

-‘_"to oauca received data, i ' .-

wherein the cont:on:le:: svu.tches tne powex:
ihe

oon‘t::p:. s:.gnal to the ﬁ;-at s’tats at ta.ning o:E ‘the. obéupied

tix%e slot and mtches tne powet contml signal to the

segond state at t:lmng of. thg :.dle time slot. .

-
-
-

- PRI

1Y

. .
. -

: % tnofi:st sta.te causes the mim, to' be.
“pwered ons ana S : .' SO

: : . the seconq stfali;g, ca_gses tha ana:l.og si.gna,].

X f'_on Of the :eeeiver tO'bQ ’gouerall off and. m fmanq

'... . . _' -‘-, P,

T17. The pauer sa:vi.gg apparatus accord:.ng to claim
oo
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i 16, m rad;.o-"_b',ase-'_ station :ac'_cérc_lix.ig‘t_o claim 15, -
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mtemadigt’e-f.:equoncy mplif:.er for angl:.fgipg i;he
:.ntemed:.ate-f:equency analeg sxgnal- '

| ST ) a mcy synthesizer for generating the

T lncal osciﬂatian szgnal and

’,;"':_}%j.-. Lo o :5 ‘a moaem sqction ineluding a aemoaulato: £o:
R . ulatiurg :he high-frequenfy analcg aiqmal to produce a:
d.ig:.ta‘l sﬁ.gnal «and a decoder for decoding the diy;.ta.l signal
“to" p:xoduca eeeiyed data, SRR '.

T

imersin "hhe controller sw,itches the pnwa:

WEN . vtime sJ.ot ?a sv.ttuhas the power control. s:l.gnal to the
R second state st t:ming of the idle tine slot. :

L4

)
17, wher_ez.n -

el :. L the firat state causes the mceJIv& t° b? :
O P AR i p i ‘ ."
L s ' .

_.'-. LY

FAER powered om*énd g .' e
o i the. second state eauses ;. the. analog 81-51131

¥

section of t.ho reoea.v.er to be powared. off and the f:equency )

synthpsuerfand the moaem aection to be in a standb,; moa.e.

. _.‘,_. , - ': .'
R *.." " This Sheet Has Been Re
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e el nm:ein the mea*t@"”"ﬂ“?* . %'>'-.’-"-.-'?'. :‘ e

S ) control s:. to' the first state at tim.ng og the occupied :

.18._ ! !.'hé?_-p.qwe: .saving, appa:,atusg_aggo::';ds_.‘x?g to claim |

T

. frequency Tmplitie: fer‘anpufying a’ :adio-frequenoy a.na:l.og o
" sigx_:al. eguency ooaverte:: for conve;-ting tho xaug.
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