15 January 2007 Specification Failure Detecting Device Background of the
Invention 5 Generally, a failure of a transmitter can be 1pdadiaty2M&t ect ed
by detecting, around the transmitter, transm ssion output power actually

output fromthe transmtter and conparing the power of a transmtted
i nput signal input to the transmtter wwth the 10 transm ssi on out put power

(Japanese Patent Laid-Open No. 2090=28P¥V3d}iofn the other hand, a failure
of a receiver is considered as follows. Al though the reception power

itself of the receiver can b&adadueet @&ty itthe bewtipet fromthe receiver, an
input signal to the 15 receiver is very weak, and the input timng of the
signal is not accurately known. Therefore, it is generally inpossible to
detect input power to the receiver. Accordingly, a failure of the receiver
cannot “be deBeekgdoupdcefpihengnvaetiaput and out put powers as 20 in the
case of the transmtter. Conventionally, therefore, a failure is detected
by nonitoting the curr@ﬁpeééﬁéﬁﬁpﬁi§ﬁigﬂrﬁh@f petepnsnibtes ¢aht Rge (bi as
vol tage) set for ifier in each stage of a circuit formng the 25

.an anplif . I
receiver, anﬁe%ﬂéikiﬂ@tﬁﬁF?%t?5H§GF%CEH¥9en§re%ﬁ§uﬁ%@i%ﬁﬁn%ml%ﬁ%SrvoItage.

FIG 6 shows, an ex e of the circuit - 1..15 January 2007
- transmfs ion output power actually output g}om the

transmitter and comparing the power of a transmitted
input signal input to the transmitter with the

10 transmission output power (Japanese Patent Laid-Open
‘No. 2000-230737). On the 6ther hand, a failure of a
receivér is considered as follows. Although the
reception power itself of the receiver can be detected
by the output from the receiver, an input signal to the

15 receiver is very weak, and the input timing of the
signal is not accurately known. Therefére, it is
generally impossible to detect input power to the
receiver. Accordingly, a.failure of the receiver cannot
be detected by comparing the input and output powers as

20 in the case of the ﬁransmitter.

Conventionally, therefore, é failure is

‘detected by monitoring the current consumption of the
receiver or a voltage (bias voltage) set for an
amplifier in each stage of a circuit forming the

25 . receiver, and checking variations in current consumption
or bias voltage.

FIG. 6 shows an example of the circuit



configuration of a conventional receiver failure detecting device. A
receiver failure detecting device 100 includes first to tlfiJashaanpdd7 i ers
103 to 105 which input and sequentially anplify a reception signal 102 5
inside a receiver 101, and a failure detecting part 109 which inputs bias
vol tages 106 to 108 in predeterm ned portions (not shown) of the first to
third anplificensiqi3ttionl@F. aAscamphittiioadlr geeptiven odiputelll is
obtained fromthe third anplifier 105. 10 In the receiver failure detecting
devi ce 100 dstdeddmigbedvialbeve, At hectdivieur €adétieet dagepting 1989vipeest ores
the bias voltages 106 to 108 when the first to third anplifiers 103 to 105
are normal . WAOI dncladesedéirgér teOthizdi arppéfacikon}08heof &0% uvkidet ecti ng
part 15 109 al ways checks whet her the bias voltages are held wthin the
nor mal r angeiBPUEhang §§QV§FFa@b%Y1@IBPﬂ~éfYOB repgphisemgs bgredk cl¥€ (not
shown) ch, conpares these voltages. as a result of this check, at
| east on 1‘“’1?h@ebﬁa§ef;swaaeé0106a@6 Qoéa#éuxg deterEng Hearor 8P 20
range at a certajn.ti he fai]ure de ting rt 109 _deterpm nes that
shortcircuit” hﬁ?hhéQEGgéc%F?ﬁdv% t%ﬁesoiégaEPe cﬁna%r%ﬁ%ﬁﬁﬁW%Q? on or
bur ni ng - of ave occ rred n, of the first
anplifiers'i%%kgggﬁES(n?ﬁpgg%vnﬁé? ﬁ?ﬁgfé?? |?%rEPl i Silure
detecting d bﬁet di @gere ﬁgﬁ& r ylggy f er ent blas
voltages to n%n? oredﬂﬁAc ord?H% y?eg éﬁqgéﬂ? %?ﬁge - 15
_January ZOOZﬂotained from the third amplifier 105.
10 In the receiver failure detecting device 100
as described above, the failure detecting part 109
prestdres the bias voltages 106 to 108 when the first to
third amplifiers 103 to 105 are normal. While the
recelver 101 is in operation, the failure detecting part
15 109 always checks whether the bias voltages are held
within the normal range of the bias voltages 106 to 108,
by using a circuit (not shown) which compares these
"voltagesi If, as a result of this check, at least one
of the bias voltages 106 to 108 falls outside the normal
20 range at a certain time, the failure detecting part 109
determines that shortcircuit may have occurred or an
obstacle such as disconnection or burning of a circuit
component may have occurred in a portion of the first
amplifiers 103 to 105, thereby detecting a failure.
25 In this failure detecting device, different
amplifiers normally have different bias voltages to be

moniitored. Accordingly, a plurality of voltage



conparators nust be prepared. Also, to accurately determne a failure, the
voltages of as many circuit portions as possible of one afpdukived00ffust be
checked. This increases the nunber of voltage conparators required for the
failure detecting device, and increases the cost of the device.
Furthernore, to allow the failure detecting device to accurately operate,
even if the“PRBAVREOAF MeBhpbReRtSPRES@- variations in characteristics, the

vol t age of each part t he_receiver st .be adjusted_. within the range of
pr edet er m ned values.]SB ?’é%ﬁﬁ%?%?raEgtﬁ ??t?¥miﬁﬁwﬁiﬁ? 5%on ¥2Rtor of the

fi [ifi 3 _of i .third [ifi 1 t 06 sh i
L1t G U tado o bgad B L I AL Lot A0 0 o
the whol e byndeceeasifgst Nse anplidicaby pn factossof Eﬁf@&ﬁg{g Srplifier

104 by an anobunt corresponding to this Tncrease, and 't s flexible

adj ust nent dbithgel tompLEak &1 HUrddui F&IRLFEONSHINT I T:8EET Y&F c i Alpt mENt .
Summary of the Invention Enbodi nents of the present iInvention seek to

provi de a faktice, dehecihcge devs cenahi €8t regui ke s cspeci al circuit for
detecting a failure of a transmtter or receiver. According to an aspect
of the present invenfuorhetrhere, itso pphiwlertha faillure deteniimg devi ce
conprising (4) notification receiving neans for receiving, fromat |east
one comuni @a¥ien Qo accurately operate, even if the individual

components have wvariations in characteristics, the

voltage of each part of the receiver must be adjusted

within the range of predetermined values. For example,

even if the amplification factor of the first amplifier

103 of the first to third amplifiers 103 to 106 shown in

Fig. 6 increases, it is difficult to adjust the

amplification factor of the whole by decreasing the

amplification factor of the second amplifier 104 by an

amount corresponding to this increase, and this makes

flexible adjustment difficult, resulting in

time-consuming receiver adjustment.

Summary of the Invention

Embddiments of the present invention seek to
prdvide a failure detecting device which reguires no
special circuit for detecting a failure of a transmitter
~ or receiver.
According to an aspect of the present
invention, there is provided a failure detecting device

comprising (1) notification receiving means for

‘receiving, from at least one communication



15 January 2007 term nal of a conmunication partner, notification of both
reception power of a signal transmitted froma main appatafasaa 07
transm ssion power of a signal transmtted to the main apparatus, (a)

determ ning neans for 5 determning the reception power fromthe
comuni cation termnal and the transm ssion power to the conmuni cation

termnal, (I Yermiopagati andoasmnéaketbat pagtAeapsnbel £ieat cohadf ng

bi di rectional propagation | osses between the comunication term nal and
mai n appar at bethf remephéohwpol@r pawar sighaputrinemitbednotéhi £ahdaim -
receiving neans and the two powers output fromthe determ ning neans, (_)
di fference chgpkirajuseand toenchécking phetheofaa difhalencandrettismh t he
propagation losses falls within a predeterm ned all owabl e range, and (%)
failure 15 dépetheninagnnerprsrasnsdet Ermideteynivdng maanendieint t er/ recei ver
of at |least one of the comunication termnal and main apparatus has a
failure, 2ifOEkerHiRiRTchRe EREERFHYN NRAWRT JEX @R i e sComaEnierREien f f er ence

falls outsidg t he %ilom%ble range. 20 Brief Description of Drawings Fig. 1
is a system CBRFBRT ARPONCHE hFShEM PO RUMUINEC ab i dre SR HAdi ng a

vent fon: sEeEhgnab LG Hadron, (PR FeLa I adR TBBRMER our types
of powers of cé‘?lé@feiéﬁqgst@f&fpegpgonﬁsperosﬁa%ta{t%%r{ b IS SRQAE e 4
communication terminal and main apparatus, from the two
10. . powers oﬁtput from the notification receiving means and
the two powers output from the determining means, (=)
difference checking means for checking whether a
difference between the propagation losses falls within a
predetermined allowable range, and (i) failﬁre
15 .determining means for determining that a
transmitter/receiver of at least one of the
communication terminal and main apparatus has a failure,
if the difference checking means determines that the
difference falls outside the allowable range.
.20 ‘Brief Description of Drawings
Fig. 1 is a system configurétion view showing
@ communication system including a failure detecting
device according to an embodiment of the present
invention;
25 Fig. 2 is a view showing the relationship

‘between four types of powers of a mobile station and

base station in this embodiment;




15 JanUary 2007 Fig. 3 is a block diagramfor explaining a failure

detecting part of this enbodi nent;

part of this enbodinent; Fig. 5is a flowhart showi ng details of a
process of determ ning the presence/ absence of a failure of a

ransm tter/receiver ig;3ten $310 8hoEl0ni4 a0deEi0 8168 308! aok diagram
showi ng an exanple 10 0F'the Circ %Ia f

Fapbyf grdefecLis

Enbodi nent An enbodi ment o

receiver

urt con uration of “a conventi onal

?ngﬁggfg. oPe\t.ﬁiz's e&nﬂ@&%ér@ﬁl on of Preferred

antenna 201, and first to Nth nobile stations 2031 to 20 203N whi ch

comuni cE e Phaihutdaidese: i@t pant 202 tiyia efbbdirisode Di vision Miltiple
Access) nethod. First to Nth propagation paths 2041 to 204N are forned
“when signals are exchanjed befimeenfibecbhast sbbauingndaheéhmsacf0a and first
to Nth nobile stations 25 2031 to 203N. The propagation | osses of the first

to Nth propexradsn Qatdet 20dining 204N ptesepce fakevmreanted fpihutde

arrangenent. environnent, eug., t he positions of
rec

10

15

20

25

of a transmitter eiver in step S3lOE%f Fig. 4; and
Fig. 6 is a block diagram showing an example
of the circuit configuration of a conventional receiver
failure detecting_deviée.
Detailéd Description of Preferred Embodiment
An embodiment of the present invention will be

described in detail below.

Fig. 1 shows a communication system including

* a failure detecting device acdording to the embodiment

of the present invention. A communication system 200

includes a base station 202 having a base station

"antenna 201, and first to Nth mobile stations 203; to

203y which communicate with the base station 202 by a
CDMA (Code Division Multiple Access) ﬁethod.

First to Nth propagation paths 204; to 204y
are formed when signals are exchanged between the base
station antenna 201 and first to Nth mobile stations
203; to 203@. The propagation losses of the first to
Nth pfopagation paths 204, to 204y change in accordance

with the arrangement. environment, e.g., the positions of

Fig. 4 is a flowhart $hoakumg 20070utl i ne
of the flow of a failure detecting process used in the 5 failure detecting

present invention wii be described in

detail below 15 Fig. #ighows;ga gommURLAALLOBNSYEhEMRhNELEdiRG o& failure
detecting device according to the enbodi nent of the present invention.

comuni cati oghsysi®em @P0a FaLl weesdarbasengtpidods202sbavingthebase station




15 January 2007 the first to Nth nobile stations 2031 to 203N. In this

however, these propagation |osses are represehiagatp200irst to
Nt h propagation losses L1 to LN. The base station 202 has a dupl exer 211 5
connected to the base station antenna 201. A reception signal 212 obtained

enbodi nent ,

fromthe base station antenna 201 is

supplied through the dupl exer 211,

and input totged flr:c%Qe*t‘éeﬁtHYmébE%eb‘ﬁﬁrtlgﬁé eg8peq) eh3.0 the duplsexer
211. The out put side of the receiver is connected 10 first to Nth

‘reception si @ﬂ@odﬁﬁr@ﬁ%shweﬁaf:tstﬁééé bQo 244N A I BHESEL | Air@ne-t 0- one
correspondence with the first to Nth nobile stations 2031 to 203N. The

first to Nt hreepeepenerdsbgnalrst otesEtRgprppayst 23l dos@d 4l itepuiy.nobil e

station transm ssion 15 powers Ptmni

powers Prmi

Nt h -t r ansi ssponestgAaro20herbzes s hgt pant sneeina t20L21M teweplidmr e

to PtmN and nobile station reception

to PrnN t @ha baskuseatiébectiolghpar i diBlevaneZlidd to the
first to Nth reception signal processing parts 2141 to 214N. Fromfirst to

detecting part 218 receives base station transm ssion powers Ptbi
cor r espondi n@lgﬁaﬂhél?l ‘P%’Fa%@eqkltﬁr%s*‘ehgtlaﬁ@n%tam an-2uBN. 2Nl sbS i f a
failure occurs in,any of the first to Nth nobile stations 2031 to 203N,

the failure %BPH%%%QFF%O‘&)%IH b fPupt exes dhe crd ddpiditRy B of
to Nth fail ure notifi.cation si. naI 5212331 to ZtZSA\ItOt %hehedu%ﬁrres]pondl ng one

of the firstr¢SNRI 0BT & E‘o‘:m

10

15

20

connec
211. The output side of the receiver 213 is connected
first to Nth reception signal processing parts 214; to
214y arranged in one-to-one correspondence with the
first to Nth mobile stations 203; to 203y.

The first to Nth reception signal processing
parts 214; to 214y input mobile station transmission
powers Pymy to Peny and mobile station reception powers
P,m; to Pymy to a failure detecting part-218 connected to
the first to Nth reception signal processing parts 214,
to 214y.

From first to Nth transmission signal
processing parts 221; to 221y, the failure detecting
part 218 receives base station transmission powers Pib

to Piby cor'responding to the first to Nth base stations

203, to 203y. Also, if :a failure occurs in any of the

25

first to Nth mobile stations 203, to 203y, the failure

detecting part 218 outputs the corresponding one of

- first to Nth failure notification signals 223; to 223y

to the corresponding one of the first to Nth mobile

to PtbN

first



15 January 2007 stations 2031 to 203N. The first to Nth transm ssion
signal processing parts 221, -to 221N are connected to a 1%yamsAiiooer 225.
A transm ssion signal 226 output fromb5 the transmtter 225 is supplied to
the base station antenna 201 via the duplexer 211, and transmtted from
the base station antenna 201 to the first to Nth nobile stations 2031 to

203N vi a thes£££§%ngo g%h1pr agation paths 2041 to 204N. 10 In the
comruni cati oh sysAen1§ ! escri bed above, transm ssion signals fromthe

first to Nh mobile siftienss2033 ken203MnanesLecai ¥ednhy the base station

202 via the base station antenna The received signals are separated
fromthe traﬁ§8&é§é9ﬂgs%£E%% 226 be @Q#&hﬁr@UEbﬁﬁ%Etééltoaad I nput as

reception signals 212 o the receiver 213. The receiver 213 converts the
reception sigpahsmPdertsansmy tiochiswmshenfsighal 2N houtipht | £rahati ons
2031 to 203N and received by the base station 202, into a frequency which
- can undesgo sh@natarénptoeessiNgls ahbplpéd ftesthdesonverdtedosi gnals to a
- predeterm ned power. The first to Nth reception signal processing parts
2141 to 2l4Nrespizaz0l heianile fdupdlesdgnals, and Evdrsacittdd Mobmnl e
station signals transmtted fromthe nobile stations 2031 to 203N. The 25
first to Nt hthedepie ostatiigmalargresges Aty parthe 20ist o MGN ek ek? t he
reception powers of these extracted reception signals. The detected
recepti on pdtertsiare 203; to 203y via the first to Nth propagation

paths 2041 to 2041.1.

10 - In the communication system 200 as described
above, transmission signals from the first to Nth mobile
statioﬁs 203; to 203y are received by the base station
202 via the baée station antenna 201. The ;eceived
signals are separated from the transmission signal 226

15 by the duplexer 211, and input as reception signals 212
to the receiver 213. The receiver 213 converts the
reception signals 212, transmitted from the first to Nth
mobile stations 203; to 203y and received by the base
station 202, into a frequency which can undergo signal

20 processing, and amplifies the converted signals to a
predetermined power. The first to Nth reception signal
processing parts 214; to 214y despread the amplified
‘signals, and extract the mobile station signals
transmitted from the mobile stations 203; to 203y. The

: 25 first to.Nth reception signal processing parts 214; to
214y detect the reception powers of theSe extracted

' reception signals. The detected reception powers are



15 January 2007 represented by base station reception powers Prbl to

PrbN. In the comunication system 200, the first to Nh pPhinuerysi0avi ons
2031 to 203N detect the transmssion 5 powers transmtted fromthemto the
base station 202 and the reception powers of the transm ssion signal 226
transmtted fromthe base station 202, and transmt the detection results

ocepti on oi BAGF RPBEaas obaph FeD1Y PAoShiRBh cnatlr R B hn®et ract

i nformation out the nobile station transm ssion powers Ptm to PtnmN and
nobi | e statiof Feception powers Prmi to PrnN transnitted fromthe first to

Nth mobile stations 203y, %ﬁet%o%QﬁylcgﬁﬁoE'%§EtEﬁ Dbl , r eREPEL B Stgnal
processing parts 2141 to 214N supply, to |l ure detectlng part 218,

the nobile siahi APp11ANSTRESHAS P Eﬁ“@bFﬁdﬁN H@tBEENthandraﬁbmhgsibﬁtIOn
reception powers Prmi to PrnmN toget wi th the base station reception

powers Pbl powlrHN:r2hsifl 0edt heohaskent & | Oife 202s S Uppdt Bon 202 tdred
failure detecting part 218, the base station transm ssion powers Ptbl to
Pt bN transm thedrécaptibte povansnof tehe 225awvsmi 4 dborh | s 5gndlo N th :
transm ssion signal processing parts 221, to 221N. 25 Fig. 2 shows the
rel ationshi ptbensmshtedhebeonfte hagpesstHt powst® ofande rsbinig st i on and

base station. That is, Fig. 2 shows the rel ationshi betmeen 8
detection results to the base station 202 when

transmitting signals.
10 ' The first to Nth reception signal processing
- parts 214; to 214y demodulate and extract information
about the mobile stétion transmission powers Pgm; to Ekﬁn
and mobile station reception powers P.m to Py
transmitted from the first to Nth mobile stations 203;
15 to 203y. The first to Nth reception signal processing
- parts 214; to 214y supply, to the failure detecting part
218, the mobile station transmission powers Pym; to Pimy
and mobile station reception powers P.m; to Pumy together
with the base station reception powers P:b; to P:by.

20 Also, the.base station 202 supplies, to the
failure detecting part 218, the base étation
transmission powers P¢b; to Peby transmitted ffom the
transmitter 225 via the first to Nth transmission signal
processing parts 221; to 221y. |

25 ‘ Fig. 2 shows the relationship between these

~four types of powers of the mobile station and base

station. That is, Fig. 2 shows the relationship between



15 January 2007 an arbitrary nobile station X, an Xth upstream propagati on
path 204X,,, an Xth downstream propagation path 204Xd, an$lJidheryisaoe
station. The failure detecting part 218 shown in Fig. 1 5 calculates the
propagation | oss between the base station 202 and nobile station 203X by
usi ng base station reception power Prbx, base station transm ssion power

Pt bx, nnbiIeﬁgt%F%ggr%ﬁgnﬁgkﬁigoggggmghlgtngn ggglgggkkgamstation reception

power Prnx. ure detecting part conpares the results

of cal cul ati?g??anUﬂ@nf besh bO4 h ADRIE qoinald s, %?%ab‘&ta@@\'- In this

manner, the ure detecting part 218 detects a failure of the receiver

213 of the pase 3bal,ornd0ZH rAdedidtiaoef, any of the 15 nobile stations
2031 to 203N. This wll be explained in detail later. If the failure
detecting part 218 det @bks faillael de€eekiagy patrét 08, sAbdni int Fig.failure
concerns any of the first to Nth transm ssion signal processing parts 20
221, to W 1Nalteldess shat poop202tihoti Ioes bekweeor ties poaske ngtaibbdh e
station 203 of the failure. This notification indicating that the failure
is found is 3ppneddudbbhet veathdh u2@3ddeatsing feste Zi@®tiam t he portion
corresponding to the failure in any of 25 the first to Nth transm ssion

si gnal proce<XFeRf 1 tROWeD 1Pk PasR shafisbpprreamissipd PPHASm tter 225.

The transmitter 225 converts the notification into_an RF - 9 |
Pibx, mobile station transmission power Pumy, and mobile

station reception power Ppmy.

10 Also, the failure detecting part 218 compares
the results of calculations by the first to Nth mcbile
statiohs 203; to 203g. In this manner, the failure |
detecting part 218 detects a failure of therxeceiver 213
of the base station 202 or a failure of any of the

15 mobile stations 203; to 203N. This will be explained in
detail later. |

If the failure detecting part 218 detects a
'failure of any station, and if this failure concerns any
of the first to Nth transmission signal processing parts

20 221; to 221y, the base station 202 notifies the
‘corresponding mobile station 203 of the failure.

This notification indicating that the failure
is found is supplied from the failure detecting part 218
- to the portion corresponding to the failure in any of

25 the first to Nth transmission signal processing parts

22]; to 221y, and supplied to the transmitter 225. The

transmitter 225 converts the notification into -an RF

-0 -




15 January 2007 signal by frequency conversion, and anplifies the signal
to power necessary for transm ssion. The anplified signak5isusyittogsi zed
with the reception signal by the duplexer 211, and transmitted via the
base station 5 antenna 201. Consequently, the correspondi ng one of the
first to Nth nobile stations 2031 to 203N can receive the information
I ndi cati ng tBatnkhephail el i f skallu d {ng part
218 will be dgscribggfggﬁgﬁk%{oeﬁgqgﬁgﬁkﬁfn§E?géh§?l%%%gfgﬁ?uggsgé%ecting
part 218 inebugesed Retkbkeali @orreeeh¥Rl s318a. Whirrh sREEI¥ES4 the
notification of the nobile station transm ssion power Ptnx and nobile
station receplignalpdvesyRehesteos wibeR thestetepiNibn n®bihel shattpas 2031 to
203N, and a 15 determ nator 218b which determ nes the base station
recepti on podepl&xbx Ahdl, basd trahsohttednsiksshenbposestatidux extracted
fromthe first to Nth reception signal processing parts 2141 to 214N. The
failure deteetiagnpa?fl218Cansequentlyesthe 20r pespaydinononesst ceieul at or
218c which is connected to the notification receiver 218a and determ nat or
218b, and chi®st atesNbhdnelette oritdt hepagdddi div |20Ssesaheracenvet he first -
to Nth nobile statjons 2031 to 203N and base . station 202, fromthe nobile
station transht sSPOREPOWE?T 5Pk GAkt v Hadk | EhetBai B e ek ptoW pover  Pr nx
input from the notifigation recejver_218a, and the base statjon ,reception
BRLASTs LRERHIS] 631 DBker dgpecting Tast %18 i 1F

power Prbx and base sta
be described below.

10 As shown in Fig. 3, the failure detecting part
218 includes a notification receiver 218a which receives
the notification of the mobile station transmission
power Pimy and mobile station reception power P.m, f£rom

_the first to Nth mobile stations 203i to 203y, and a

15 determinator 218b which determines the base station
reception power P:b, and base station transmission power
‘Ptby extracted from the first to Nth reception signal
processing parts 214; to 214y. |

The failure detecting part 218 also inclﬁdes a

20 propagation loss calculator 218c which is chnected to
the notification receiver 218a and determinator 218b,
and calculates bidirectional propagation losses between
the first to Nth mobile stations 203; to 203y and base
station 202, from the mobile station fransmission power

25 Pum; and mobile station reception power Pum, input from
the notification receiver 218a, and the base station

reception power P;b, and base station transmission power

- 10 -



15 January 2007 Ptbx input fromthe determ nator 218b. In addition, the
failure detecting part 218 includes a difference checkings whutry2b8d which
is connected to the propagation | oss cal culator 218c, and 5 checks, for
each of the first to Nth nobile stations 203, to 203N, whether the

di fference between the bidirectional propagation |osses. calculated by the

ti cal qul at 18c¢, f.all it hi |1 bl . 10
Bl Cher mor e, Peie S e e B e P esed 2288 udes A failures
determ nat or 218e mhlc&nl§F89Qggﬁteqhet%agggrgl?%gégggﬁpféggglgggunlt 218d,

and deternmines whether a failure’has occurre station and

base station;fen,ubbol bhesbbhes areckingking: Ui da208dedSget er mnes that

t he propagation | oss difference utside the all owabl e range. The

failure detesbhngcpaat t818nhal pPopaghesles Posd abd L@ 06+ f2T@E) Qthauni t 218f
which is connected to the failure determ nator 218e, and notifies a npbile

station 20 acHebRsg Sbtatéath ddunlet pihaverd Neh Insieihy dterfgid ure
determ nator 218e, of the presence of the failure. Assune that the nobile

station tran3d3ssicorzqipwewbedhdrmohil disfakenoerveepeennthewers of the N
nmobi | e stations 2031 to 203N shown in Fig. 1 are as 25 follows. In this
state, all thedivoditeomalatporza@ision ol o 208N carlewertread Iy der at i ng. First

mobil e station - 11
propagation loss calculator 218c falls within an

allowable range.

10 Furthermore, the failure detecting part 218
includes a failure determinator 218e which is connected
to the difference checking unit 218d, and determines
whether a failure has occurred iﬁ a mobile station and
base station for which the difference checking unit 218d

15 determines that the propagation loss difference falls
outside the allowable range.

The failure detecting part 218 also includes a
failure notification unit 218f which is connected to the
- failure determinator 218e, and notifies a mobile station
20 and base station, found to have a failure by the failure
determinator 218e, of the presence of-the failure.
Assume that the mobile station trahsmission
powers and mobile'sfation reception powers of the N
mobile stations 203; to 203y shown in Fig. 1 are as

25 follows. 1In this state, all the mobile stations 203; to

203y are ﬁbrmally operating.

First_mobile'station

- 11...



15 January 2007 nobile station transm ssion power Ptml _ -40 dBm nobile
station reception power Prmi = -30 dBm Second nobil e stat§ gamubryoobi| e
station transm ssion power Ptn2 -20 dBm nobile station reception power
Prnm2 = -40 dBm Nth nobile station 10 nobile station transm ssion power
PtnN = +10 dBm nobile station reception power PrmN = -60 dBm Assune t hat

inthis state the basgctiald QitadiGNYT-ahAR AYPER,A e station

reception powers of 15 the base station wth respect to the nobile stations
2031 to 203N are as foH ews dpnthis state, the base station is normally
operating. Wth respect to the first nobile station, base station
transmt ssi on power Ptbinobi#20 sttic20 reasetSbal bewereeeR] i-on- PoveEm Prm =
-90 dBm Wth respect to the second nobile station, base station
transni ssi onSpowed Roh2le $88tdBm base station reception power Prb2 = -90
dBm 25 Wth respect to the Nth nobile station, nobile station transm ssion
power PtriN _ +40 dBm mob2lel5ta&doear yra@6iiissmbhl poskat Pan; r ecepti on power

PzmN = -90 dBm
= -20 dBm
mobile station reception power Py = ~40 dBm
Nth mobile station
10 _ mobile station transmission power Pemy
= +10 dBm
mobile station reception power Pymy = -60 dBm
Assume that in this stdate, the base station
transmission powers and base station reception powers of
15 the base station with respect to the mobile stations
. 203; to 203y are as follows. In this state, the base
station is normally operating.
. With respect to the first mobile station,
base station transmission power Pib; = +20 dBm
20. base station reception power Py,m; = -90 dBm
_With respect to the second mobile station,
base station transmission power Pgby = +30 dBm
base station reception power P,b, = -90 dBm
25 . With respect to the Nth mobile station,
‘mobile station transmission power Pemy

= 440 dBm

- 12 -
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In this exanple, the failure detecting part 218 can cal cul ate the

transm ssion | osses of the transmssion paths 2041 to 204NJhebwe07t he
base station 5 202 and nobile stations 2031 to 203N by using the above
measurenent results by Upstream signal. propagation |oss Lxu Ptnx - Prbx
Downstream si gnal propagation loss LXd 10 = Ptbx - P=nx (1) where synbol

X indicates an arbitra&%b&%%ngq%o QN Rak tioﬁgﬁggegcgfgggpagﬁgQﬂﬁ,Iosses

of the nobile stations 2031 to are calcu Upstream si gna

propagation loss of figgt tpiabiekamphat | %Bffggm%ra@%&%g! Fafepagati on
l'oss = 50 dB Upstream signal propagation |oss of second nobile station =

downstream spgpatafr egagalaes tBE LosssmidPiel Lpsssant stighal propagation
| oss of Nth nobile station = downstream signal propagation [|oss = 100 dB

25 (2) - Nor makkygsmbhowewerpathe 20ggusncoey, bbtuwpshr eas band domnhsbneam
signhals in the sane nobile station 203 - 13 15 January 2007 are
di fferentd TBEEe&ndeanpobhbe upbatbantadl3ddwnstO3qaby ssgngl theophguei on
| osses take different values. To
' measurement results by
Upstream signal propagation loss Ly
= Pumy - P by
- Downstream signal propagation loss Lixa
10 - = Pihy - Pony
e (1)
where -symbol X indicates an arbitrary transmission path.
Also, the propagation losses of the mobile
stations 203; to 203y are calculated by
- 15 Upstream signal propagation loss of first
mobile station = downstream signal propagation
loss = 50 dB
Upstream signal propagation losé of second
mobile station = downstream signal propagation
20 - loés = 70 dB
Upstream signal propagation loss of Nth
mobile station = downstream signal propagation
loss = 100 dB
25 : ... (2)

Normally, however, the frequencies of upstream

and downstream signals in the same mobile station 203

- 13 -



|

simplify the explanation, in this exanple it is assunmed that the

downst ream and upstream signal propagation 5 | osses are effuldnuaid0&ver, the
frequenci es of upstream and downstream signals are known in practice.
Accordi ngly, the upstream and downstream signal propagation | osses of the
sanme propagation path can be calculated. Correction of the propagation

| osses is 10 SQ. ca ' L.ch e Lyer 3 se
station 202 ?g%|§1§%§¥gg@a c?ﬁggggﬁggé gﬁg Pﬁggggégp?ﬁéndB%gégﬁggo t he
base stationg202,hower Ry 19,481 MELLSbe 518Xl 2ich el Qe kN this state,

al | the_firs? 9oaNt?§1g é%bi?e stat%gnsa5%3%lto_gg§% are ﬁornal: Under the
assunpt i on, gﬂn}tameyr eREPELPNaROVEES, T EAM KRS Ekhmb1£0itNLE HBBULR@aSt ations
2031 to 203N detected by the base station 202 [ower by 10 dB. However,
these recepttRat pRYCHSWASErdQh @hdaMPseadaln eYg§RaVhgrophgateeni ver 213 20
of the base station 202 is normal. Therefore, it is inpossible to

determ ne&, flossésfarsntgaal i ndicatvag,t bRe detgobrdisecept upstpenars,

“whether the level of the receiver 225 has |lowered or the input signal

| evel s of  sammadiswhstnsamtsbghd¥onatdekhowsat ihopMidtimobi | e 25 stations
2031 to 203N have |lowered. In this enbodinent, to performthis

det er m nat i Gccendipybpaddie orstossas srdwdewnsbeedmseignall4d 15 January
2007 station 202 and first to Nth nobile stations 2031 to 203N are

cal cul at ed. HERRATVRSCY Do it deh@bRamee gpeopagation path can be

calculated. Correction of the propagation losses is

10 also easy.

A case in which the receiver 213 of the base
StatiOh 202 fails and as a consequence all the reception
levels of the base station 202 lower by 10 dB will be
explainéd below. In this state, all the first to Nth
15 mobile stations 203; to 203y are normal. Under the
assumption, all the reception powers frbm the first to
Nth mobile stations 203; to 203y detected by the base
station 202 lower by 10 dB. However, these reception
powers are not always equal even when the receiver 213
20 of the base station 202 is normal. Therefore, it is
impossible to determine, from informafion indicating the
detected reception powers, whether the level.of the
‘receiver 225 has lowered or the input signal levels of
signals transmitted from the first to Nth mobile
25 stations 2031 to 203y have lowered.
| In this embodiment, to perform this

determination, the propagation losses between the base

-~ 14 -




based on the assunption that the upstream and downstream signa
propagation | osses are equal. Accordingly, the 5 propagatldfanhays8870f the
nobil e stations 2031 to 203N after the receiver 213 of the base station
202 has failed are indicated by Upstream signal propagation |oss of first
nobile station = 60 dB (+10 dB) 10 Downstream si gnal propagation |oss of
first nobil ststtEitdo202 BoddBigpst teaditdi godlilpr spagabnen20dsstwf second
nobil e station = 80 dB (+10 dB) Downstream si gnal propagation | oss of
second 15 m#idneaseatpbpuiated dB Lpedt boms si ghapreseapashtalnyve gste of Nt h.
nobi | e station = 110 dB (+10 dB) A, Downstream si gnal propagation |oss of Nth
20 nobi | e st &ESGS oM dbegpsERYPtIRE EBABatheonPEEreanatidndoBytipan |
equations (2), shows that in all the first to Nth nobile stations 2031 to

203N, the upStPE&h SFGRAFApIBPabaePeR PEEseIYalncr eSREIHYINY dB From the
dounst o S paigh e 298LL00, PSP COBERLCIELY, 1L g T5te o0 That
e poadBerl the chI81FEFLYST0#2Pn8! BRSL"88AL 24 Sfho BAS! der @ case
failed are indicated by
Upstream signal propagation loss of first
mobile station = 60 dB (+10 dB)
10 . Downstream signal propagation loss of first
mobile station = 50 dB
Upstream signal propagation loss of second
mobile station = 80 dB (+10 dB)
Downstream signal propagation losé of second
15 mobile station = 70 dB
ﬂpstream signal propagation loss of Nth.
mobile station = 110 dB (+10 dB)
Downstream signal propagation loss of Nth
20 mobile station = 100 aB
. (3)
The comparison of equations (3) with equations
{2) shows that in all the first to Nth mobile stations
203; to 203y, the upstream signal propagation loss
25 ‘increases by 10 dB from the downstream signal

propagation loss. Consequently, it is determined that

the gain of the receiver 225 of the base station 202

- 15 -




shown) of the first nobile station 2031 alone fails and 5 as a consequence
the gain lowers by 10 dB will be described below. In thislsfatery 202 second
to Nth nobile stations 2032 to 203N and base station 202 are normal. In
this case, the propagation | osses of the nobile stations 2031 to 203N are
i ndi cated by 10 Upstream signal propagation |oss of first nobile station =
50 dB Downst neagrsi prallopaspagati pnthesgeotifbrsp25mbbhe s&éation = 60 dB
Upstream signal propagation | oss of second 15 nobile station = downstream
si gnal propagatiled. | oss = 70 dB Upstream si gnal propagation loss of Nth
nmobi |l e station = downstream signal propagation 20 |loss = 100 dB (4)
Consequently, it is deComsiided by cesepani wyichuahieomscedyewni {hoBquati ons
(2) that the gain of the. receiver of the first nobile station 2031 has

| onered by gBowp)def the. firse mekbleertatieone20dr salaomsvifad lg &anhn 203,
al one has failed. Consider a case in which the gains of the base - 16 15
January ib07ass?aFPBﬁ3292n5ﬁdth?r%%l%D%PW@r§tHYl69 é@3ﬂll%WE$ by 10 dB at

the sane ti wi | | crlbe belpw. In this state, t second to Nth
mobi | e stati %§C§b§§ t%e FAVR]N g? ChbF ndFaten F%?SS%%% éggvopagation

lOSSES- mobile stations 203; to 203y and base station 202 are
normal. In this case, the propagation losses of the
mobile stations 203; to 203y are indicated by
10 ' Upstream signal propagation loss of first
mobile station = 50 dB
Downstream signal propagation loss of first
mobile station = 60 dB
Upstream signal propagation loss 6f second
15 ' mobile station = downstream signal propagation
loss = 70 dB
Upstream signal propagation loss of Nth
-mobile station = downstream signal propagation
20 loss = 100 dB
. (4)
Consequently, it is determined by comparing
equations (4) with equations (2) that the gain of the.
receiver of the first mobile station 203; has lowered by '
25 10 dB, i.e., the receiver‘of the first mobile station
203, aloné has failed. |

Consider a case in which the gains of the base

- 16 -




5 of the nobile stations 2031 to 203N are indicated by Upstream signal
propagation |l oss of first nobile station = 60 dB (+10 dB)5 Dowagt208dm
signal propagation loss of first nobile station = 60 dB (+10 dB) 10
Upstream si gnal propagation | oss of second nobile station = 80 dB (+10 dB)

Downstream si gnal propagation | oss of second nobile station = 70 dB 15
Upst ream si gabétpoopafat aod Eosst afioidihe sbbtienstasi dowerlb@ dB GB10 dB)
Downst ream si gnal propagation |loss of Nth nobile station = 100 dB (5) 20
where (+ 1008} theli samestine dWillcbrendesérbmedgoatdons Im)this equations
(5) as shown above, the upstream and downstream signal propagation |osses
are equal onf{ater @hé thesseqend| ko Jith inpbba1stanonrhe UpstPeam signal
propagati on #@i‘i is larger. by 10 dB than the downstream 25 signal
propagat i on 35¢ 9N sddoidiitto CREIE  ndBig TAEREETRE 2088°F0 203N,
Normal | 'y,. the_pr.obabil i t hat, sone statio - 17 .15 January 2007 fail
i s much Hi gh&f ft}?%rf“?}ﬂbi%r% bt yzﬁiaﬂ:oalgi%:)’s*t QF?oﬁES%%‘?‘Fe?%‘ét her. Since,
t herefore, the upstrea ignal _propagation |osses.of al he mobil e
Stations 2031 o 203N PERERaDy>Ro AR L1 eoTe LS I TRt it The 5 gain of
the base station 202 hagy; pueLed Py, 10 &B-ap (+10 dB)
| Downstream signal propagation loss of first
mobile station = 60 dB (+10 dB)
10 ' : Upstream signal propagation loss of second
mobile station = 80 dB (+10 dB)
Downstream signal propagation loss of second
mobile station = 70 dB
15 - Upstream signal propagation loss of Nth
mobile station = 110 dB (+10 dB)
Downstream signal propagation loss of Nth
mobile station = 100 dB
... {5)
20 where (+ 10dB) indicates the difference from eguations
(4). In equations (5) as shown above, the upstream and
- downstream signal propagation losses are equal oniy in
- the first mobile station 203;, and the upstream signal
propagation loss is larger-b_y 10 dB than the downstream
25 -signal propagétion loss in all the second to Nth mobile

stations 203, to 203y.

Normally, the probability that some stations
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Then, it is possible to assune that the nunber of fault nobile stations is
much smal l er than the nunber of normal nobile stations, BOJantiaty007
determ ned that the gain of the receiver of the first nobile station 2031
10 has |lowered by 10 dB. In the failure detecting device of this

enbodi ment, the base station 202 exclusively perforns failure detection.

Accordingly, fabe basmushahigRe202hagathé espraEelibe shat usibf its own
failures and those 15 of the first to Nth nobile stations 203, to 203N, but

the first tostlbhiombi Feidtabgetse?031SinceP3thenanfiote, revogmatecdat | ures by
t hensel ves. Therefore, if, for exanple, the first nobile station 2031
al one has fasigual phepbastishaloesef02f oal putlse tihelsilefstaiwtdmon to the 20
first transm ssion signal processing part 2211, and the transmtter 225
transmts th&03nfer #t3rodowert by f0r dB, AbbibedstarmbnedoBhat Ashg
consequence, the first nobile station 2031 can recognize the failure of
its own trargintef herlasevatatbon 4Qkdhas merered thy b 1t 25 the.

4 shows, an out|ine of the fl ow of failure detecting

e

L(ralol:ggg usednen et rha R S5 el et RESWES YY) it R © cor di ng
(o Lo enboglil JESCILDEC B0uS, e LauLe L Sehne Rt 218 shown
200 41, 2! SR, BRREEF M SR 09, IR Vol ooram
gain of the receiver of the first mobile station 203,
10 has lowered by 10 dB.
| In the failure detecting device of this
embodiment, the base station 202 exclusively performs
failure detection. Accordingly, the base station 202
can recognize the status of its own failureé and those
15 of the first to Nth mobile stations 203; to 203y, but
the first to Nth mobile stations 203; to 203y cannot
recognize failures by themselves. Therefore, if, for
example, the first mobile station 203; alone has failed,
the base station 202 outputs this information to the
20 first transmission signal processing part 221;, and the
transmitter 225 transmits the information to the first
mobile station 203;. As a consequence, the first mobile
‘station 203; can recognize the failure of its own
transmitter or receiver, and take a measure to correétl
25 the failure.

Fig. 4 shows an outline of the flow of a

failure detecting process used in the failure detecting
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(Read Only Menory, not shown). First, the failure detecting part 218
initializes a variable n to "1" (step 5301). At the sanei$ jamantdoe7failure
detecting part 218 clears the 10 contents of a buffer (to be expl ai ned

| ater). The propagation |oss cal cul ator 218c cal cul ates an upstream

signal propagation |oss Lnu and downstream signal propagation |oss Lnd of
an nth nobi | pastatcoor@98y by tkduakmbodifpédht(deepr5362)abs&race The
variable nis "1", 15 an operation indicated by equations (6) belowis
actual |y perfathede @ptecEéngspgnalZbBophganibn Figs LlhaS-aF€Hﬂ Prbl
Domnstrean1signal propagation loss LId 20 = Ptbhl - P=nl Then, the

di fference cheertrgl uRrecessinghbeks, npbt Hlepwhhe @@@t?é@ﬁﬁ @8 H%%nstream
signal propagation |losses L,,, and Lnd calculated in step S302 f Wi t hin
25 subst ant i BRH{UEYUAFLRERERS PEPEPSSIDE) exeFEhbRGHA (eS¢ TR RS e bet ween

the two is 110" in the above lapation, in this exanple it is unmed
that the §9 camtyah RFSIHHH ST ‘&]F%FlePén%eS‘b‘éW\%%rf“?%uT UER a7 d ted to

0" if it dv&?i] éhe ran etof 10 dB. If the difference between the
two i s "0 (6%%3 Y it EPeor % i $PY¥Rt - area of the buffer menory (not

shown) mhere t he varlap£§5§ N k8 %AiluPQ 8@t88££§§pﬁgg§ fpgthe first mobile

station
initializes a variable n to "1" (step S301). At the

same time, the failure detecting part 218 clears the
10 _contents of a buffer (to be explained later). The
propagation loss calculator 218c calculates an upstream
signal'propagation loss L,, and downstream signal
propagation loss Lyg of an nth mobile station 203, by
equations (1) (step-SBOZ). Since the variable n is "1",
15 an operation indicated by equations (6) below is
actually performed.
Upstream signal propagation loss Ljq,
= Pem; - P/by
Downstream signal prbpagation loss Lig
20 = Pb; - Py
| . (6)
Then, the difference checking unit 218d checks
-whether the upstream and downstream signal propagation
losses Ly, and Lyq calculated in step S302 fall within
- 25 substantially equal ranges (step S$303). Although the
| difference betﬁeen the two is "0" in the above

‘explanation, in this example it is assumed that the
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2031 (step 5304). Wien this. processing is conplete, the variable nis
counted up by "1" (step 5305), and whether the variable 15 jsuhgr9e7 than a
total nunber "N' of the 10 nobile stations 2031 to 203N is checked (step
5306). If the variable n is equal to or smaller than the total nunber

"N', a nobile station 203 whose transmtter and receiver are to be checked

still reming; (M0 onld phiRechehe LRS! ELOLSpLShmION FSLUTNS L oot ep 5302

to 15 proceed to processing for the second station 2032. On the

other hand, 1kt {Steeherndnegngd stepro JW3 thattHdeuddeea® and
downstream si gnal propagation |0sses Ln" and Lnd fall outside the

al | onabl e rapgesecANthaltid idHeropstyes)) st@nals pfaRagid om wsst LnU is

| arger than the downstream signal propagation loss Lnd (step 5307: YES),
"+" is recordedai ofttiné Pofféomafiothe(nduffleswiiemirere Wiiec hvaodraldsponds to
the variable n (step 5308). The flow then advances to the processing in
step 25 5305n DbsHL") fwhich scoetespomes to sepf iIS33 ndixitl o edatdfest r eam and
downst ream si gnal propagation |losses Ln" and Lnd fall outside the

al I owabl e r a?®@@s, (s iSB0MAe - 20 15 January 2007 upstream signa
propagation loss Lnu is snmaller than the downstream signal pro ation

|l oss Lnd (step 5307: N@jen thisjpreeessied in SHR1$R1 i GiF 02X ffer
menory, which corresponds to the variabl e (step, 5309).. The 5 flow then
“advances to 1 hes FRELd 1P iy Stlep . $305), and W tthier the

variable n is larger than a total number "N" of the
10 mobile stations 203; to 203y is checked (step S306). If
the variable n is equal to or smaller than the total
number "N", a mobile station 203 whose transmitter and
receiver are to be checked still remains (NO). In this
'~ case, therefore, the flow returns to seep 5302 to
15 proceed to processing for the second mobile station
203;.
On the other hand, if it is determined in step
S303 that the upstream and downstream signal propagation
losses Ly, and Lpg fall outside the allowable ranges} and
20 if the upstream sighal propagation loss Ly, is larger
than the downstream signal propagatioﬁ loss Lng (step
8307: YES), "+" is recorded in that portion of the
buffer memory, which corresponds to the variable n (step
5308). The flow then advances to the processing in step
25 S305. Also, if it is determined in step $303 that the
upstream and downstream signal propagation iosseé Lnu

and Lpg fall outside the allowable ranges, and if the
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In this manner, whether the difference between the upstream and downstream
signal propagation losses L,,,, and Lnd is within the al |9ywahhe J0870€
("0"), larger than the allowable range ("+"), or snaller than the 10

al | owabl e range ("-") is checked for each of the first to Nth nobile
stations 2031 to 203N in order fromthe first nobile station 2031. If this
check up to tpethNehm BBBhhE praphgat208N1bsscoppliet &man 1€reRhSIVEGHeYES) ,
the failure determ nator 218e determ nes the 15 presence/ absence of a
failure in tdewhaseeshabigna20gropadatioat 1besNLEy nMeliele SSOat:i s ,2031 to
203N in accordance with the contents of the buffer nenory (step 5310).
Fig. 5 shows"dBt &5l seobrdhe pnotkst pbrehodevér hhai bgffée pemsepce/ absence
of a failure of the transmtter or receiver in step S310 of Fig. 4. First,
i f the diffevehce tervespondie tpstheavaahdbdewnstsbam S3PGhal Phepagati on

| osses Ln" and Lnd is found to fall wthin the allowable range ("0") for
al | the varif&bpesthen advances tetbhedriacensinuf iorshepof§0fstep S321:
YES), it is determ ned that the transmtters and receivers of all the

base station 202 and fiEPstlt® RERRRBDi WRebher1E5hgadibf§ronee Pet¥frBns 2031
to 203N are rnal_éﬁ|%ﬁ€§%§2 Note that jf the transn11teri and receivers
of all the ?ﬁ;@ﬁ IS 1 R R PRI 61 | BA%59931 to 203N
have fail ed,y a phgnprenan JiRnuhi ¢hed hedkhr8Ree Re¥§SN fligdipst ream

and downst r edth
than the allowable range ("+")}, or smaller than the

10 allowable range ("-") is checked for each of the first
to Nth mobile stations 203; to 203y in order from the
first mobile station 203;. If this check up to the Nth
mobile station 203y is complete in step $306 (YES), the
failure determinator 218e determines the |

15 presence/absence of a failure in the base station 202
and first to Nth mobile statiocns 203; to 203y in
accordance with the contents of the buffer memory (stép
5310).

Fig. 5 shows details of the process of
20 determining the presence/absence of a failure of the
" transmitter or receiver in step S$310 of Fig. 4. First,
if the difference between the upstream and downstream
signal propagation losses IL,, and Lpq is found to fall
within the allowable range ("0") for all the variables

25 M"1" to "n" stored in the buffer memory (step $321: YES),

| it is determined that the transmitters and receivers of

all the base station 202 and first to Nth mobile
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signal propagation |losses Ln" and Lnd falls within the allowable range
("0") for all the first to Nth nobile stations 2031 to 203kman, 2005ur
However, this enbodi nent does not assume such an extrenely exceptional 10
failure node. Note also that as already described above, a failure of the
transmtter of any of the base station 202 and first to Nth nobile
stations-2031 to 203N can be detected i ndependently of the present

i nvention. Therefore, failure determ nation can be 15 perforned nore
accurately byatdiong LSt wo peshatdse atorridle Garep t3302) but this will not
particularly be considered below If it is determined in step S321 that
not all the vari abl efNatd alHatwitthitthe Heraaldndwetelres mamgeece@Vvers20£( NO) ,
whether all the variables n are "-" is checked (step 5323). If all the
vari abl es naadethe" bggESEtatheon @6ingndednrstabonitssi nabpaeh propagati on
loss is larger than the upstreamtransm ssion path propagation |oss in
al | the stafitéfdonshizd3phepodBhohaven fecidad wie PhemoreEnany dis Wibdcdr 225 of
the base station 202 has failed, or. when the receivers of all the first to
Nth mobite tEfafidhsrsnse PEtYGSN khGeuPaiream mBRedernstReal 22 15

Trobi e st at PORBAZ0RT PEIS6ARIT APPORE e ot | TS WHATEAS Tow. In
(113 02oe, SPZLGRNE, chhgl gORIC RIS, DL HieLreOULh bade of the
stations 203; to 203y can occur. However, this
embodiment does not assume such an extremely exceptional
10 failure mode. Note also that as already described
above, a failure of the transmitter of any of the basé'
station 202 and first to Nth mobile stations-203; to
203y can be detected independently of the présent
invention. Therefore, failure determination can be
15 performed more accurately by using the two methods at
the same time, but this will not particularly be
considered bélow.-
If it is determined in step S321 that not all
the variables n fall within the allowable range ("0")
20 (NO), whether all the variables n are "-" is checked
{step S8323). 1If all the variables n are "-" (YES), the
'dpwnstream transmission path propagation loss is larger
than the upstream transmission path propagation loss in
all the stétions. This phenomenon can occur when the
25  transmitter 225 of the base station 202 has failed, or

when the receivers of all the first to Nth mobile

stations 203; to 203y have failed. However, the.
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I f sonme variables n are "-" (step S325: YES), it is determned that the
receivers of nobile stations 203 found to be "-" have fal$ &thufust20p75326) .
In this case, when the base station 202 transmts a signal to 10 the
nobil e stations 203 found to have failed, the failure notification unit
218f notifies that their receivers have failed (step 5327). Consequently,
each nobile station 203 having received this notification can. recognize
the occurrence of the failure by reproducing 15 the notification by the
recei ver, ambaspiidliyycahaecthet heckdiveuseofl hlal thehéivati abl Bshn fall
outside the allowable range ("0") and at | east sone variables n are not
"-" (step 532BiINOstartdosiseg083280 NCPy fatiel fedr tdlel s20et fidmgariisabl es n are
"+" is checked (step 5328). If all the variables n are "+" (YES), it is
det er i ned tdremedy dewei van 23 s( FRge, 1Fh@¢e€ﬁéeba§5 56ation 202 has
failed (step S329). Finall a case i.n which sone varjables n are 25 "+"
(step S328: ﬁmqqedbéhé%pﬁéﬁnééaﬁéméﬁﬁan2?ﬁl@f theebape PEAHRPRr i ned
that the_tr mtters . of mobile §gg&|ons whosevari ables n are "+" have
failed (%te% hags £adrGgr S§GB7S In this case, as in the above

wh th b t 202 .t t tati
gggefoungnto ﬁaveafsgls']'I Eﬁ%b?@ ﬁﬁ? P%nbt%F?onsgngPEeﬁo%gﬁl Q?ﬁif fhgi:ons
recei vers haye ;f ahe%grﬁﬁﬁga Pheo3lhe $ORSEQUEDtLY. n&8EPe"OPLLEoREALI ON 203

havi ng
203 found to be "-" have failed (step S$326). In this

.case, when the base station 202 transmits a signal to

10 the mobile stations 203 found to have failed, the
"failure notification unit 218f notifies that their
receivers have failed (step S327). Consequently, each
mobile station 203 having received this notification can
‘recognize the occurrence of the failure by reproducing

15 the notification by the receiver, and rapidly correct
the failure.

If all the variables n fall outside the
allowable range (0"} and at least some variables n are
not "-" (step $323: NO, and step S$325: NO), whether all

20 the variables n are "+" is checked (step $328). If all
the variables n are "+" (YES), it is deteimiﬁed that the
receiver 213 (Fig. 1) of the base station 202 hés faiied
{(step $329).

Finally, a case in which some variables n are

25  "+" (step S328: NO) will be explained below. In this
cése,-it is determined that the transmitters of mobile

stations whose variables n are "+" have failed (step
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received this notification can recogni ze the occurrence of the failure by
reproducing the notification by the receiver, and rapidl y5 &muagc00vhe
failure. In the enbodi ment described above, a failure 10 of the receiver
or transmtter is detected by two-stage evaluation, i.e., by the
presence/ absence of a failure. However, the degrees of failures may al so

be more finekysoel asshithdsl Bhge Caf- 1ndchdl LPoee Dda bl Ghhdieriagpl i fi cation
1 al

factor only slightly i ncreases or ecreases, and a f ure worse than

that. Additiggakl ¥tat@ohabbyr er@hshhest 1285hii efoi endldmoriermned in the
enbodi ment. However, only a failure of the feceiver can also be

determ ned. AtLbougb gdetecbnd €6 Batdi FHIiEcQf EndBDihehi LD statiems such as
a cell phone is explained in the above enbodinent, the present invention

is, of coursgreahsbiffpfl thabl €hédr otbesivads chappafal Lsks(stapt he
above-nmenti oned enbodi-nent, a source apparatus, e.g., a base station

recei ves,5 fr8fBa) 25 Conzmqientlpn ¢zcimmalbibé staobonuriChthawimpartner with
whi ch the base station comuni cates, the notification of both

t he- r ecept i onepeieed ofthbs sighbficatiem cardrdyodineze 2zhel DIAHIERCL007
source apparatus and the transm ssion power of a signal transmtted to the
sour ce appar@f uhe 082 BhwF e day tFRPTIERENT orhd ovrlr e tioth 4 dd1%n power of
the source apparatus with respect to the comunication termnal, 5 and

cal cul at es BFRFGEEET orffd p‘?f&b‘ég]al | SIS ddh b taieete -

In the embodiment described above, a failure
10 of the receiver or transmitter is detected by two-stage
evaluation, i.e., by the presence/absence of a failure.
Howevér, the degrees of failures may alsp be more finely
classified into, e.g., a failure by which the
amplification factor only slightly increases or
15 decreases, and a failure worse than that, Additionally,
‘a failure of the transmitter is also determined in the
embodiment. However, only a failure of the receiver can
also be determined.
Although detection of a failure of a mobile
20 station such as a cgll phone is explained in the above
embodiment, the present invention is,.of-course, also
-applicable to other radioc apparatuses. |
In the above-mentioned embodiment, a source
apparatﬁs, e.g., a base station receives, from a
25 communication terminal of a communication partner with
which the base station communicates, the notification of

both the reception power of a signal transmitted by the.
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t he communication term nal and source apparatus on the basis of these four
types of data. The difference checking nmeans checks whet hédaduaey 2007 er ence
between the bidirectional propagation |losses falls within a 10
predeterm ned all owable range. If the transmtters/receivers of the two
apparatuses are normal, the bidirectional propagation |osses of one
propagati on patkcar epeguakuer ahal thei thhnsihiesiphegetvernoied aifonabl e
range. Therefore, if the 15 bidirectional propagation |osses fall outside

t he all owabteanamgetetlt tbstet sonrnedaphatratithedetheminesmthécati on

term nal or source apparatus as the two ends of the propagation path has a
failure. Thatecsptbyn gewerténd thansmgmakonr pnwatsefobhposevrand reception
20 power of each of the source apparatus and the communication_ term nal of
t he conmuni caPPaFapuft Heth rasreptetentheapeEnuBiopt4ORaFeERENSE t he
transmtters/receivers of these two, apparatuses can be detern ned w thout

usi ng any speeflafahahdakee. brdingchional propagstiansbafees apparyatlis which
conmuni cat es Mﬁth a Iuraglt of connfnic tion termnals, can bghdetected.
In this casetD% he*uBgRLed b%ér%?ﬁ@l%% 1319 A FURF G 28R L7 £LRi ¥3s ™ Fr om each
of these co nicatpon ternnals t he potification of eption power
of a signalqg%?%%s%#t %?%3}?%% %%Rﬁ%éogd%%yﬁtus*%%dg%gégfééﬁénjssion
power of a Sér%éﬁlixfcxf{; RS L takdits tmn?etgﬁ)&% CEASPRAEAL Honce HELREIA NEse L e
reception power and” transm SSion power O
bidirecticnal propagation losses falls within a
10 predetermined allowable range. If the
transmitters/receivers of the two apparatuses are
normal, the bidirectional propagation losses of one
propagation path.are equal or fall within the
predetermined allowable range. Therefore, if the
15  Dbidirectional propagation losses fall outside the
allowable range, it is determined that either the
- communication terminal or source apparatus as the two
ends of the propagation path has a failure. That is, by
detecting the signal transmission power and reception
20 power of each of the source apparatus and the
communication terminal of the communication partner, the
. presence/absence of a failure of the
‘transmitters/receivers of these two apparatuses can be
determined without uéing any special hardware.
25 Also, a failure of a source apparatus which

communicates with a plurality of communication terminals

can be detected. In this case, the source apparatus

- 25




the source apparatus with respect to each of these conmunication
term nals, and cal cul ates bidirectional propagation |ossésSldmtmei®d7each
comuni cation term nal and the source apparatus on the basis of these four
10 types of data. The difference checki ng neans checks whet her
the.difference between the bidirectional propagation |osses falls within a
pr edet er m nedecalivewablfeomangeh bf thesér apmmhiesslofCceeéyeisabd, the two
apparatuses are normal, the bidirectional 15 -propagation | osses of one
propagati on phehnatéféqaabonr off thé wetéptibheppwededEra sibghal | owabl e
range. Therefore, for a pair of the source apparatus and a conmuni cation
term nal by Whaphmihéedi Hiyr tbei spatce pappagatisnahdsses frdnsmigssioe t he
al l owabl e range, it 20 is determ ned that either the comunication term na
. or source apPufht0f Aasiansditueesmitted tpsbhpossibte apPapRR¥Hr m nore
- precise failure detection.on the basis of the correlation with a

“plural ity of (ebRFANEAt TBA reraPhbPR Pawer ard REANEBhSTHIRE R WEh a
plurality 25 of comrunication termnals, the source apparatus cal cul ates

* propagation HoSsBSUBSEvRRRAT AR WEIMMHRTRAET of t BT it sSSRERF t he source
R AL, BB AR SIS LDl o Al ey oceured
Sounce SRR ol ddESIE SRR L e
the presence/aPs@fiCeource apparatus on the basis of these four
10 types of data. The difference checking means checks
whether the . difference between the bidirectional
‘propagation losses falls within a predetermined
‘allowable range. If the transmitters/receivers of the
two apparatuses are normal, the bidirectionél
15 - propagation losses of one propagation path are equal or
fall within the predetermined allowable range.
Therefore, for a pair of the source apparatus and a
communication terminal by which the bidirectional
propagation losses: fall ocutside the allowable range, it
20 is determined that either thé communication terminal ox
source apparatus has a failure. It is also pdséible-to
perform more precise failure detection on the basis of
the correlation with a plurality'of_communication
~ terminals. That is, when communicating with a plurality
25 of communication termiﬁals, the source apparatus
calculates propagation losses between these

communication terminals-and the source apparatus, and
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of a failure of these apparatuses can be determ ned w thout using any
special hardware. In addition, if the difference checki nglfreanary 2&7er m nes
that all the conmunication termnals fall 10 outside the allowabl e range,
all these conmunication termnals may have failed or the source apparatus
may have failed. However, if the failure rates of the source apparatus -
and each condufkeeminhes thafl BaFaalereehual octherpdobabthéty that the source
apparatus fails 15 is higher than the probability that all the

communi cat i ohraesmihtks/fackiven bhisneast, athenetnication fermrak ni ned
that the transmtter/receiver of the source apparatus has failed. If the
di fference chedkthg seunsedeppenahes bpOwhhoh bheedtbhereReatPOHe¥ m nal s
fall outside the allowable range, it is determned that fajlures have
occurred in the bidhsartienslretepysrtior loeses EhhEPeEIidn 8% ninals

found to fall outside the allowable range. 25 Also, if it,is determ ned
that the 3 t rBReAPEeERiReder{oPWaPle ARG c30 ApPRrRESSCGR/ IRFFEE  nore

precise failure determnation is perforned. That - 27, 15 January 2007 is,
" the propaBt? offt BES of £ aLRPERATRRA BT IEE GO UG ISR Shpar at us i s

smal l-er than t@gi of aagrogggatign.afﬁégc%o q;ch communi cation termnal, it
is deternined "YHAr Y'Y e ver st 5 %ﬁ%e‘apparatus has failed. 5 In

the opposite case, it &ﬁ'QSHEEﬂBH?di£h@ﬂetgffference checking means

determines that all the communication terminals fall

10 outside the allowable range, all these communication
‘terminals may have failed or the source apparatus may
have failed. However, if the failure rates of the
source apparatus and each communication terminal are
equal, the probability that the source appafatus fails

15 'is higher than the probability that all the
communication terminals fail. In this case, therefore,
it is determined that the transmitter/receiver of the

source apparatus has failed.

If the difference checking means determines
20 that some communication terminals fall outside the
allowable range, it is determined that failureslhave
occurred in the transmitters/receivers of these
communication terminals found to fall outside the
allowable range. _ |
25 ‘Blso, if it is determined that the
transmitter/receiver of the source apparatus has failed,

more precise failure determination is performed. That



transmtter of the source apparatus has failed. More specifically, if it
is determ ned that a value obtained by subtracting the ti18a0g&wass1000 power
of the source apparatus with respect to a conmunication termnal from 10
the reception power of the communication termnal is |arger than a val ue
obtai ned by subtracting the transm ssion power of the comunication

termnal fr tﬂe Hl?eceppfciﬁ};{a?&?’@{ dfe}%se% mzﬁtﬁ%ﬁ%ﬁ@{&{ l{%ﬂﬂtib respect to

t he conmmuni cati on terni‘na e 15 recei ver of the

sour ce appar@tyis-dag,Jaid@ts Qe Rer tidn |ndeter | nakshpit 1be

transmtter of the source apparatus has failed. Likewi'se, if it is

det erm ned thath the eddiansddiSlicl i dre Gl Meingl, tite icorgaydmained terni nal
20 has failed, nore precise failure determnation is perfornmed. That is, if

t he propagatiyt |08 r@fced va)r apRoaid st dpparde molrae fppbedt us i s
smaller than that of a propagation path to each conmuni cation term nal
it is debermimerthe kafpdsice rearrsy titteri ofdet 25uicmuinbiiadattilen t ermi nal f ound
to fall outside the allowable range has failed. Oherwise, it is
determ ned tireatsntitderecdi dye cfourtte copanstow it tf@itiathl MFRI to - 28
15 January 2007 fall outside the allowable range has failed. More
speci fi cal | predétfdcaldati ¢f iid ge&r datrmined fdatad yadrne RE3EIeH i onship
bet ween a val ue obtained by subtracting . the trans '%ﬁ%gn ower of a

e

comuni cat i & SEPHASE G0 fHENSEESFEBh AR © oth%e appar at us

w th respect . . . .
) P apparatus with respect to a communication terminal from

10 the reception power of the communication terminal is
larger than a value obtained by subtracting the
transmission power of the communication terminal from
the reception po&er of the source apparatus with respect
to the communication terminal, it is determined that the

15 receiver of the source apparatus has failed. Otherwise,
it is determined that the transmitter of the source
apparatus.has failed.

Likewise, if it is determined that the
transmitter or receiver of the communication terminal

20 has failed, more precise failure determination is

performed. That is, if the propagatien loss of a
'pr0pagation path to the source apparatus is emaller than
that of a propagation path to each communication
terminal, it is determined that the transmitter of.a

25 communication terminal found to fall outside the

~allowable range has failed. Otherwise, it is determined

. that the réceiver of the communication terminal found to
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to the communication termnal and a val ue obtained by subtracting the
transm ssi on power of the source apparatus with respect 19Jdnngy 2007
comuni cation termnal fromthe reception power of the conmunication
termnal. 10 Furthernore, although the source apparatus determ nes a
failure, if the source apparatus determnes that a conmunication term na

has failed, &giéi%@%%ﬁﬁki%B%LgﬁggwgB&gfEgﬁﬂ%hﬁagoggyﬁgﬁatiﬁ dermnal of

the failure. correspon comuni cation 15 term nal can

recogni ze th LSt ive ] k has ' i gssary
counterneasu%??ckglggggpfbggggggggék%ég giFﬁ%gbggggc?@ﬁ%ﬁéggﬁﬁggagccording

to the presephel PUeRLIQAsHRLCREGEEAT S vA1hal bEEgiAbdap§i st fadPDag at us
such as a receiver is 20 sulted to detecting a failure of a receiver such

as a base staki @Rah8fCk¥ebnOpoRerCEE! ¥ CEoRhuAiARPL LR téafinall fr&® 15
January 2007 CL Al MS 1. Afailure detecting device characterized 2 by

- conprising: 3heorkbepltibanpbeeei ¥ENghaesasrierappaeavingyitl fespeet | east
one comruni cation term nal of a 5 conmunication partner, notification of
"bot h recepti bn 6hpowemmohiaasignatetmbmshi shddafvabua ofaireppdratus and 7
transm ssion power of a signal transmtted to said main 8 apparatus; 9
det er mi ni ng #ehhsaébindetkentnémgmiseion power of the source

apparatus with respect to the.communication terminal
from the reception power of the communication terminal.
10 Furthermore, although the source apparatus
determines a failure, if the source apparatus determines
that é communication terminal has failed, the source
apparatus notifies the communication terminal of the
failuré. Accofdingly, the corresponding communication
15 terminal can recognize that its receiver or the like has
- failed, and take a necessary countermeasure.
| As described above, the failure detecting
device according to the present invention which detects
a failure of a circuit apparatus such as a receiver is
20 . suited to detecting a failure of a receiver such as a

base station receiver or a-receiver of a mobile

- terminal.

- 29 —.




10 reception power from said communication termnal and the 11

transm ssion power to said comunication term nal; 12 propadatiaon203¥ss

cal cul ating neans for 13 cal cul ating bidirectional propagation |osses

bet ween 14 said conmuni cation term nal and rmain apparatus, fromthe 15 two
powers out put fromsaid notification receiving neans 16 and the two powers
out put from said determ ning neans;C I1A dl i & ence checki ng neans for
checki ng whether 18 a difference between the propagation |osses falls
within 19 a predeterninedhafbdhabeedebagtingnde2Oceacharactieréeailni ng
means for determining that 21 a transmtter/receiver of at |east one of

sai d 22 onmkini €MRBRSiRIni nal and nmain apparatus has a failure, 23 if
said difference checking nmeans determnes that the 24 difference falls
out si de the al | owabl e PaRyElcations seceteingtBeanfgfaevreeea¥ebeding to 2

claim1, ,characterized by further conprising a plurality - 30 15 January
2007 3 6f %ﬁﬂﬂlrﬁtcéﬁ%gt%?ﬁwmg)%réiw hdtf 13 cation receiving
nmeans 5 geceives, fraqm each of said plurality of nication. 6 term nals
of & confuniCIRTEH SRR LT At it LR L (P et G on Bober of a

i gnal t i Sa ' t | S f
ovl (TS G0 P R B

determ nes, thohsRAGH ioh! JRERIYLH QYA B8] smithed QSR QD kewers from
said 12 plurality of cofmunication termnals and the

8 apparatus;

9 determining means for determining the
10  reception power from said communication terminal and the
11 transmission power to said.communication terminal;
12 propagation loss calculating means for
13 calculating bidirectional propagation losses between
14 said communication terminal and main apparatus, from the
15 two powers output from said notification receiving means
16 and the two powers output from said determining meané:
17 difference checking means for checking whether
18 a difference between the propagation losses falls within
19 a predetermined allowable range; and
20 failure determining means for determining that
21 a transmitter/receiver of at least one of said
22 communication terminal and main apparatus has a failure,
23 1if said difference checking means determines that the
24 difference falls outside the allowable range.

2. A failure detecting device according to

2 claim 1, characterized by further comprising a plurality
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13 transm ssion powers to said plurality of comunication 14 termnals, 15
sai d propagation |oss cal culating neans 16 cal cul ates bi dilf éatuagnz(07
propagation | osses between each 17 conmunication termnal and said main
apparatus, fromthe 18 two powers output fromsaid notification receiving
means 19 and the two powers output fromsaid determ ning neans, 20 said

di f ferencd cledcliomgurdgasiohetksmivhefiher 21 a difference between the

propagation losses falls within 22 a predeterm ned all owabl e range, and 23

said fail%re deternini mreFedns saddeneitidd celidabn 2dceivingsmetner/recei ver
one of said 25 conmunication term nal and mai n apparatus has a

of “at | east
failure, qOSZGrPPeéaﬁérdifFP@r@ﬁEE ehetridgphenatitetef omsinicatisoe 27
the all owable range. 3. A failure detecting device

di fferenc fglls.ouﬁsid% : j | [
accor di ng® t ovS5MEPEith 8¢ fhaPERYRtFeRiON nPa ke f nalidf ifigtigee - 31 15
mnes that the difference falls 4

J 07 hecki d
it e the BPFBUARTEPTSRBEOTar: f BfLantil RTINS, LB G cat | on

out si de the
termnal g sgid.fal t ihing means 6 determnes .that. a
tfansm tter/‘?‘l’égre‘i %#g%%g%i ag’{‘ﬁr?a‘f“%a’gs’%b%%%%ﬁ RO of Aaidigel 4. A failure
detecting deyi£esRECOLEI Y 44 ] i qn?racterized inthat if said
difference 3 che%ki ng neans éc)iklectl (ﬁ%rﬁe@ﬁ%{. e difference falls 4 outside
the alloeabl e range f 05350 O rvfh fhep! AL Lot SrrBiindidTREY GAIAPN
termnnals, said failure determning

11l communication terminal, the reception powers from said

12 plurality of communication terminals and the
13 transmission powers to said plurality of communication
14 terminals, |
15 said propagation loss calculating means
16 calculates bidirectional propagation losses between each
17 communication terminal and said main apparatus, from the
18 two powers output from said notification receiving means
183 and the two powers output from said determining means, |
20 said difference checking means checks whether
21 a difference between the propagation losses falls within
22 a predetermined allowable raﬁge, and
23 - said failure determining means determines that
24 a transmitter/receiver of at least one of said
25 communication terminal and main apparatus has a failure,
26 if said difference checking means determines that the
27 difference falls outside the allowable range.
3. A failure detecting device according to

-2 claim 2, characterized in that if said difference
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6 means determnes that a transmtter/receiver of each of 7 said

comuni cation termnals, which is found to fall 8 outsidei1shsmuaty Zogabl e
range has a failure. 5. (anmended) A failure detecting device 2 according
to claim3, characterized in that if it is 3 determ ned that a propagation
| oss of a propagation path 4 to said main apparatus is smaller than a
propagation 5 |l oss of a propagation path to each comunication 6 term nal,
said failure determ ning neans deternmines that 7 a transmitter of said

mai N app@r actechasof akkhed, dandrmdneshenwtsehesdidrbakhueefdeier m ni ng neans
determines 9 that a receiver of said main apparatus has failed. 6.
(amended) Achaishideettet edflomgbdevirenge2faccaildi nd teidl pilnrdlithavécteri zed
inthat if it is 3 determned that a propagation | oss of a propagation path
4 to said naPnmappseatios tsrzwabler thad fapluopegdetenminipgsmesng
propagation path to each communication - 32 15 January 2007 6 term nal,
sai d fai9 ur deerainesi fjakeansrancpintasdérenaivey afr saefvBRiBf a

comuni cation termnal found to fall 8 outside the all owable range has

fail ed, and@PBERBEWSsB2S 8§ £&iduf8il ure deternining neans determines that a
10 transmtter of a connugj%ation termn 11 outside the

all owabl e range has f &'l pLINIE ﬂﬁﬁﬁg%ggbogggﬁt% siozd E'
, ge has f&i'le : a eEEVAGCAEGCEEAEEoing to 2
oo™ Lo ChBLAEhes ZERaLILR ekl A He oL Jh 0BTl PR gofep Propeation
Ppr?pagaggonchgéﬁiﬁé fleans determines that the difference falls

4 outside the allowable range for some of said plurality

5 of communication terminalé, said failure determining

6 means determines that a transmitter/receiver of each of

7 said communication terminals, which is found to fall

8 outside the allowable range has a failure.

5. (amended) A failure detecting_device

2 according to claim 3, characterized in that if it is

3 determined that a propagation loss of a_propagation path

4 to said main apparatus is smaller than a propagation

5 loss of a propagation path to each communication

& terminal, said failure determining means determines that

7 a transmitter of said main apparatus has failed, and,

8 otherwise, said failure determining means determines

9 .that a receiver of said main apparatus has failed.

6. (amended) A failure detecting device

2 according to claim 4, characterized in that if it is

3 determined that a propagation loss of a propagation path

4 to said main apparatus is smaller thah a propagation

5 loss of a propagation path to each communication
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5 propagation path to each communication termnal, said 6 failure
determ ni ng nmeans determ nes that said 7 comruni cation teifiiaalana2i7mai n
apparatus are normal. 8. A failure detecting device according to 2 claim
1, characterized by further conprising failure 3 notifying neans for
notifying said comunication 4 termnal of a detected failure. 33 _ 15
January 2007 A B S T RACT A base station (202) receives, fromnobile
stations (2031 - 203N), notifications of transmi ssion and reception powers
t her eof , ewhitdrmarea i ,npeid i lura ldete rdehdnigi mgapar det21B)intesgehheér with
the 5 informati on about transm ssion and reception powers of the main

devi ce for theamiiver stfatd srmmiigaftdicnutermdeedcfomgdpart ££218) obt ai ns
upstream and downstream propa%g;ion | osses of each one of propagation

pat hs . (204 putsigienthenedd aweble rragendashépiéed t ABSe PE5SEW126:exceeds a
Paced ondsucnidh TdBuH P RLAdREBES i ERSaHG 6F CAEC! Pansm L L6r s or
ecelveig, SRl oo L s me, Uhete 00 Needd goPraryde ey
11 outside the allowable range has failed.
7. A failure detecting device according to
2 claim 1, characterized in that if it is determined that
3 a propagation loss of a propagation path to said main
4 apparatus is equal to a propagation loss of a
5 propagation path £o each communication terminal, said
6 .failure determining means determines that said
7 communication terminal and main apparatus aré normal.
8. A failure detecting device according to
2 claim 1, characterized by further comprising failure
3 notifying means for notifying said'communication

4 terminal of a detected failure.
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15 January 2007

ABSTRACT

A base station (202) receives, from mobile
stations (203; - ZOBN), notifications of transmission
and reception powers thereof, which are input to a
failure detecting part (218) together with the
information about transmission and reception powers of
the main device for the mobile stations. The failure
detecting part (218) obtains upstream and downstream
propagation losses of eéch one of propagation paths
(204, - 204y). When the difference between those losses
exceeds a predetermined tolerance, the failure detecting
part (218) determines, based on such an exceeding
difference, which one of the transmitters of receivers

has a failure. In this way, there is no need to provide

any special circuit for detecting a failure of a

* N L] .
transmitter or recelver,.
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