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Is schematically shown in Fig. 1. As shown in Fig. 1, 1) received signal
power neasurenment 5 is perforned for each transmt power control section
(hereinafter referred to as "slot"), 2) the measurenent result is
subjected to a division calculation using a neasurenent result of noise

i nterference power to obgaigk@roUerei OB THYE R NYENEIONOwer to interference
power ratio), 20 the received SNIR is conpared with a reference SNIR, 4) a

1- 6 FEB 2004 transmt power control bit is transmtted designating a
transmt power control indicator of the received side channel, so that

when the conparison result Bi¢HemSOFha'HE efIMENTION R a base station
transmt power is decreased, 5 or when the conparison result is belowthe
reference SN R,

The present invention relates to a mobile communication
reception apparatus in mobile communications applied with
digital radio communication system, particularly with CDMA
(code division multiple access) system, more specifically

5 to received signal power measurement for transmit power

control.
DESCRIPTION OF THE PRIOR ART

10 An example of relationship between flow of transmit
power control of CDMA mobile communication system by the
prior art and radio slot configuration is schematically
shown in Fig. 1.

As shown in Fig. 1, 1) received signal power measurement

15 is performed for each transmit power control section
(hereinafter referred to as "slot"), 2) the measurement
result is subjected to a division calculation using a
measurement result of noise interference power to obtain a
received SNIR (signal power to interference power ratio),

20 the received SNIR is compared with a reference SNIR, 4) a



the base station transmt power is increased. As shown in Fig. 1, in the
traffic channel, there exists not only a fixed transmt part (shadeg ia
Fig. 1) in which the nunber of transmt bits is unchanged, but al so gt 2004
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including past slots in neasurenent of received power, measurenent

accyp acy ¢+ Sn sHprOEvVea rMheint R i¢Rvehienot saGRMMiIt bit number is
successively changed according to a change in information
speed of transmitted data, when there is no data, transmit
is stopped. 1In this case, the fixed transmit part is applied
to received signal power measurement.

15 As shown above, received signal power measurement in a
CDMA réception apparatus is performed using a fixed transmit
part, however, there is a problem that when signal power of
the fixed transmit part is small, measurement accuracy of
received signal power is deteriorated, and transmit power

20 control is not performed with good accuracy.

As described above, accuracy degradation of transmit

power control has resulted in an increase in transmit power

and deterioration of channel capacity.
25 SUMMARY OF THE INVENTION

An object of the present invention is to improve the
measurement accuracy by measuring received signal power

using'a plurality of slots including past slots, thereby
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of the nobile termnal is slow since the propagation path variation is
snmal |, however, when the traveling speed of the 10 nobile termnal is
hi gh, since the propagation path variation is large, there is a posmﬂﬁfﬁﬁﬂm4
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measurement accuracy is deteriorated. As shown, the number
of slots used for received signal power measurement suitable
for accuracy is varied with the traveling speed. Further,
15 to use signals of past slots for measurement of received
signal power, by averaging a result of multiplying a change
in variation of propagation path and a change in transmit
power changed by transmit power contrcl froma past to present,
measurement accuracy can be improved. In particular, other
20 than a dedicated traffic channel which is applied to transmit
power control, in a downlink here channel reception of a
common channel of fixed transmit power is possible such as
a pilot channel, it is possible to estimate propagation path
variation using the common channel. However, as there is
25 a variation in propagation path or as estimation accuracy
of change in transmit power is degraded, there may be a case
where received signal power measurement accuracy 1is
deteriorated by using past slot signals for measurement. 1In

particular, when the fixed transmit part in the above-



propagation path of a dedicated traffic channel such as in the case where
a transmt adaptive array antenna is applied to the transmt side, IF§E
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it is possible to perform received signal power neasurenent suitable for
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a case where the accuracy is deteriorated by using a plurality
of slots of the past. As shown, the optimum number of slots
used for received signal power measurement is changed.

Then, an object of the present invention is to achieve
15 received signal power measurement suitable for respective
systems and propagation environments by changing the number
of averaging slots according to traveling speed, channel
format, and system details without changing the algorithm,
improve the measurement accuracy, achieve a reduction of
20 transmit power and an increase of capacity, and suppress
complexity of reception apparatus, especially complexity of
mobile communication terminal apparatus.
In accordance with the present invention which attains
the above objects, there is provided a received signal power
25 measurement using a plurality of past slots for improving
measurement accuracy of received signal power, making a
transmit power control highly accurate, thereby enabling
high communication quality, reduction of transmit power, and

increased capacity. Further, by changing the number of



suppressing the size of the reception apparatus. The CDVA reception
apparatus and received signal power measurenent method described in
respective clains are as what follows. 10 In a first aspect of the pﬁé&%ﬂmﬁ
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10 In a first aspect of the present invention, there is
provided a CDMA reception apparatus comprising:
propagation path variation estimation means for
estimating a propagation path variation in a present
transmit power control section from respective transmit
15 power control sections in the past to obtain a propagation
path variation estimation value;
propagation path variation correction means for
correcting at least one of vector, amplitude and/or power
of a received signal of the plurality of transmit power
20 control sections with the propagation path variation
estimation value obtained by the propagation path variation
estimation means: and
averaging means for averaging at least one of vector,
amplitude and/or power of received signal of the plurality
25 of transmit power control sections corrected by the
propagation path variation correction means.
According to the present invention, by using a plurality
of slots including past slots for received signal power

measurement, measurement accuracy of received signal power



5 to performreceived signal power neasurenent nore accurately. 1In a
second aspect of the present invention, there is provided a CDVA rsgiﬁgﬁﬁn
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the traggabrap@®ey.changi ng anount correction neans. According to the
present invention, when using the past slots for received 25 signal power
measur ement, 1y &oseedind@gasPengt ac€habge paesenit af nveatsion , pdeyrér dm
the past slot timng up to the present timng, it is possible to perform
recei vepsoghded paweDMeagecsEnl onDrap paratat | gombiel sategxgi ng neans may
be provided with vector addition - 6 6 FEB 2004 neans for perform ng
vect or addititonandmiitsi ppweaanshborg digi dmupuntyvesttoimaddet bpegns veeror
addition nmeans with a nunber of vectors added; and
10 estimating a changing amount of transmit power of a
communication partner station varied by transmit power
control in the present transmit power control section from
respective transmit power control sections in the past;
transmit power changing amount correction means for
15 correcting at least one of vector, amplitude and/or power
of a received signal of the plurality of transmit power.
control sections with the transmit power changing amount
estimation value obtained by the transmit power changing
amount estimation means; and
20 averaging means for averaging at least one of vector,
amplitude and/or power of received signal of the plurality
of transmit power control sections corrected by the transmit
power changing amount correction means.According to the
present invention, when using the past slots for received
25 signal power measurement, by correcting using a change
amount of transmit power from the past slot timing up to the
present timing, it is possible to perform received signal

power measurement more accurately.

The averaging means may be provided with vector addition



means for converting vector divided by the division 5 neans into a power.
According to the present invention, when averaging received signals &f a
plurality of slots including past slots, by perform ng averaging byﬁ S8t0H
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path variation estimtion nmeans may
to suppress effects of noise and measurement accuracy of
10 received signal power can be improved.
The averaging means may be provided with
amplitude addition means for performing amplitude
addition;
division means for dividing an amplitude added by the
15 amplitude addition means with a number of amplitudes added;
and
means for converting amplitude divided by the division
means into a power.
According to the present invention, when averaging
20 received signals of aplurality of slots includingpast slots,
by performing averaging by amplitude addition, simpler and
more accurate averaging 1is possible.
The averaging means may be provided with power addition
means for performing power addition;
25 division means for dividing a power added by the power
addition means with a number of powers added.
According to the present invention, when averaging
received signals of a plurality of slots including past slots,

by performing averaging by power addition, simpler and more



estimate a propagation path variation using a channel not perform ng
transmt power control. 5 According to the present invention, when
estimating propagation path variation, by using a channel not perfob fEBgi04
transmt power control gtor exanpl e cggg;n channel or the like),

1 hig
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pover ahlroaad §e tf-Busiaiipl caubiwst pdriformed.ved signal  power nmeasurement
existing in each transmt power control - 8 - 6 FEB 2004 section is high;
and;q The transmit power changing amount estimation means may
estimate a transmit power changing amount using a transmit
power control indicator transmitted from own station.
According to the present invention, when estimating a
transmit power changing amount, by using a transmit power
15 control indicator (for example, transmit power control bit)
transmitted from its own station, a high accuracy transmit
power changing amount estimation is possible.
The averaging means may further comprise averaging
section setting means for setting an averaging section.
20 According to the present invention, by selecting an
appropriate averaging section according to the system
details and propagation environment, it is possible to
perform measurement of received signal power suited to
environment without changing the algorithm.
25 The averaging section setting means may comprise:
means for setting the averaging section to a small
section, when performing communication by a channel of which
a power allocated to a signal subjected to received signal

power measurement existing in each transmit power control



means for setting the averaging section to a large section, when
perform ng comuni cation by a channel of which a power allocated to i 2004
signal subjected to received signal 5 power nmeasurenent existing in @ gﬁ
transmt_ power control., section is small. According to the present
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a channel not performng transmt power control with the same -9 - 6 FEB
20040 control sections, when the power is high, the averaging
section is reduced to decrease effects of error of past
received signals, or when the power is low, the averaging
section is increased to reduce effects of measurement error
due to noise, it is possible to set an averaging section for
15 optimum measurement accuracy.
The averaging section setting means may comprise:
means for setting the averaging section to a large
section, when a partner transmit station performs transmit
power control, there is a channel other than channel
20 transmitting to the received station and transmitting a
channel not performing transmit power control with the same
antenna and directivity, and propagation path variation
estimation using the channel not performing transmit power
control is possible; and
25 means for setting the averaging section to a small
section, when a partner transmit station performs transmit
power control, there is not a channel other than channel
transmitting to the reception station and transmitting a

channel not performing transmit power control with the same



antenna and directivity, or even when transmtting but not performng
transmt power control, and propagation path variation estimtion yu WTQZ%#
t he channel not performng transmt power control is not possible.

var rat | O Ee0 raB8: B o kRATE Gy ol Bl WP 3L Rl 008 LY MO

variati® n-Si gna past sl ots are use

o e R TR W AR AEC PO LBt &1, Ol 4P A da €168 10 bh

propagat ron pa i's possible to6 reduce the averagi ng section

and en@ﬁ%ﬂa@ohh%é@ﬁﬁ%ﬁﬁﬂt W@ aehe TERaAYWY POWBE SREEFBR ARG NY
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station; an ans for setting the averaging section to a small section
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section to a large seCtion when the detected traveling speed is small
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bet ween the oppositetransmt station and the own station, by decreasing
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si gnal power neasurenent accuracy due to propagation path variation. In a
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si gnal power neasurenment nethod of a CDMA reception apparatus, conprising:
a propagat iigh pasB itk é at boresRid¢@nt hen astepafjimg ese Crabimard peopagateon
path variation in a present transmt power control section fromrespective
trapsn the IMeasurement accuracy.
The averaging section setting means may comprise:
traveling speed detection means for detecting a relative
traveling speed between a communication partner station and
own station; and
15 means for setting the averaging section to a small
section when the detected traveling speed is large, and for
setting the averaging section to a large section when the
detected traveling speed is small.
According to the present invention, when a traveling
20 speed is high between the opposite transmit station and the
own station, by decreasing the averaging section, it 1is
possible to prevent deterioration of received signal power
measurement accuracy due to propagation path variation.
In a third aspect of the present invention, there is
25 provided a received signal power measurement method of a CDMA
reception apparatus, comprising:
a propagation path variation estimation step for

estimating a propagation path variation in a present

transmit power control section from respective transmit
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-6 FEB 2004 power control sections in the past to obtain a propagation
path variation estimation value; a propagation path variation correction
step for correcting at |east one of vector, anplitude and/or power -bFéB 2804
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a transaistt iRMRH Hhaggie}d; agRUNt estimation step for 25 estimating a
changi ng amount of transmt power of a communication partner station
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section from respective transmt power control sections in the past

trans M ampolet udangn 49 oaMpov e £0bEE§ld i $bAP sfiinal of the plurallty
of transmit power control sections corrected by the
propagation path variation correction step.

According to the present invention, by using a plurality
of slots including past slots for received signal power

15 measurement, received signal power measurement accuracy can
be improved. Further, when using past slots for received
signal power measurement, by correcting using an estimation
amount of propagation path variation from the past slot
timing up to the present timing, it is possible to perform

20 received signal power measurement more accurately.

In a fourth aspect of the present invention, there is
provided a received signal power measurement method of a CDMA
reception apparatus, comprising:

a transmit power changing amount estimation step for

25 estimating a changing amount of transmit power of a
communication partner station varied by transmit power
control in the present transmit power control section from
respective transmit power control sections in the past;

a transmit power changing amount correction step for

- 11 -



- 11 -6 FEB 2004 correcting at |east one of vector, anplitude and/or
power of a received signal of the plurality of transmt power contrq
sections with the transnmt power changi ng anount estimation val ue obtF&B 1604
by the transmt power, changing 5 anpunt estimation step; an n_aver agi ng
Step [oFORRAGHLRG At | LSS orRnss Qoct OF EOTampPPPade: SRR/ 81 HoRE: POWET
recei ved_signal of th l.ural it f.of transmt.pqQwer control sections
correct 88 B TRESHVATNPA I3 ke P T el Ry WHBAM Lo? f odtihoBedp Pa0e
According to the _present invepti | 0 sl Qt LV

si gnal ﬁ %§I%£a§&%§éﬂpﬁlﬁngrﬁﬁﬁrﬁggﬁﬁﬁﬁg %?%% i%ﬁéﬁégbgféﬁé ﬁ%
change L L .t P . f s i .

ot esen CERRIRE A [ LA T B8P R ird Cbyo et s L e A48 ehdiing

measur e r t T veragi ng step may be provided with a
vec?%r gﬁ%ﬁ??%ngsé 3%3533ﬁ3e§¥§FHiE§“9ector addition; a division step for

dividing a ves! A cadded oy gy eEEORy ol L hanas! e ¢ byReWEDGE Rl

vect ors adde r converting vector y the division

step ighg,_laiee\&%r -arP&?e&d';;aﬁréf beerRiESERbd RUIH A PNo FVRSIE JYEHAENCEY
| I by

receive gnals of a plur ty of slots including past slots,

per for %@t%‘éﬁf@tﬁi@%p@%e\&?@d}itﬁ@qi EbQbidhsi SoROEVPLE BP ¢ ReSHPARSIFL
ef fects of noise and neasurenent accuracy of received signal power can be

i nprovegdowldie aneieging HirtduiRy derpeei e wittdp an anplitude addition
step for perform ng anplitude addition;

10 According to the present invention, when using past
slots for received signal power measurement, by correcting
using an estimation value of change amount of transmit power
from the past slot timing up to the present timing, it is
possible to perform received signal power measurement more

15 accurately.

The averaging step may be provided with a vector addition
step for performing vector addition:

a division step for dividing a vector added by the vector
addition step with a number of vectors added; and

20 a step for converting vector divided by the division step
into a power.

According to the present invention, when averaging
received signals of a plurality of slots including past slots,
by performing averaging by vector addition, it is possible

25 to suppress effects of noise and measurement accuracy of
received signal power can be improved.

The averaging step may be provided with an amplitude
addition step for performing amplitude addition;

a division step for dividing an amplitude added by the

- 12 -



a division step for dividing an anplitude added by the - 12 6 FEB 2004
anplitude addition step with a nunber of anplitudes added; and a step_ for
converting anplitude divided by the division step into a power. 5 - 6 FEB 2004

According to. the present .i nventi on, when averagin received signals of a
ol ur al | BJRIRt EHAE AT by HheP Hidds 2 M BER Gt HGb kSR fgadsied
anplitudedgddition, sinpler and nore accurate averaging is possible. The
averagiﬁ& tep may be provided with a step for 1o perform ng power

addition: & g MLaoRcl o (9L, UM 01 Ap3 MAIL AEYS DY PRl saddidion

step with a nunbe power s a ing tot I nvention

when av | n recei Lgnals of a plurality of slots including past
sl ot s, g%gg%yﬂggf?gfﬁ?ﬁgfétéraging by power addition, sinpler and nore

accyate avehagidigal APossi bhe JHEUAPAZAVIN PARN YAKLA! UL L3LLIRY T On

step may estinate a propagatior path vartation using a ¢

per { of Magd { Q8 § GAAEE OB pRhir20; £GCOF U110 b0 A BE RIBREHak BTG 1N

when estinmating propagation path vari y using a ¢

per f or MhRY pld P8 Finli MOV e ¢AY 1RY bYOhnPIPhBe GAEDRI o2 Ehper Rhd
|'i ke), propagation path variation eStimation of high accuracy can be

perfor Rdre?Sadbertd 88S Bhvie PAYE M & haB0iptts #0pURL, estimation step may
estimate a transmt power changi ng anount using a transmt power control
i ndi cat or tr@ham dveddd ogowt sp afnlagn.be provided with a step for

10 perxrforming power addition;

a division step for dividing a power added by the power
addition step with a number of powers added.

According to the present invention, when averaging
received signals of a plurality of slots including past slots,

15 by performing averaging by power addition, simpler and more
accurate averaging is possible.

The propagation path wvariation estimation step may
estimate a propagation path variation using a channel not
performing transmit power control.

20 According to the present invention, when estimating
propagation path variation, by using a channel not
performing transmit power control {(for example, common
channel or the like)}, propagation path variation estimation
of high accuracy can be performed.

25 The transmit power changing amount estimation step may
estimate a transmit power changing amount using a transmit
power control indicator transmitted from own station.

According to the present invention, when estimating a

transmit power changing amount, by using a transmit power

- 13 -



According to the present invention, when estimating a transmt power

changi ng anount, by using a transmt power - 13 - 6 FEB 2004 cont r ot 6 FEB 2004

i ndicator (for exanple, transmt power control bit) transmtted fromits

own station, a_hi acc%racy transmt _power changi.ng anobunt estimation is
Ayt RSBLd

possi bl ECFHECL, &Nt ARt HRY §XRPRE Ik EFART IR s REton
0B A KB AR T SEEL o ESE IR0 e
STen AL A TP TS, e GBS L0 PO
step for set iy eKe et a5 myreBemitn FEra A POkt hEh ek e iR B ng
cub) ot ST S PR TR ER T e Pert 6l s ELRE Rl 2RI T8, B hopransmi
Becti on o ancsSEuilll Bollk AR LLal TR o Ma tEb My OB NELRTH an

whi ch mgﬁé@gah%fgﬂﬁpﬁégg@lstﬁl&{ egbed L i hBCR Y efhal %ﬁéﬁ Power

neasure Isting I'n eac nsmt power contro sectlon

Accor di g ¢ 91 t e a&&s%@ag%@ﬂ&@,eﬁwﬁgmgn@, the i%o‘)’(fés%filf geiryed

signal subjected to recei'ved signal power neasurenent exfsting between
respect ipesr £ 6205 MéaBAVRIMERC YUY I PbcrBGHEANS i gHET Py PPWRLi el ¢ the

averaging section is reduced to decrease effects of "error of past
10 environment without changing the algorithm.

The averaging section setting step may comprise:

a step for setting the averaging section to a small
section, when performing communication by a channel of which
a power allocated to a signal subjected to received signal

15 power measurement existing in each transmit power control
section is high: and

a step for setting the averaging section to a large
section, when performing communication by a channel of which
a power allocated to a signal subjected to received signal

20 power measurement existing in each transmit power control
section is small.

According to the present invention, depending on the
power of received signal subjected to received signal power
measurement existing between respective transmit power

25 control sections, when the power is high, the averaging
section is reduced to decrease effects of error of past
received signals, or when the power is low, the averaging
section is increased to reduce effects of measurement error

due to noise, it is possible to set an averaging section for
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recei ved signals, or when the power is |low, the averaging section is
i ncreased to reduce effects of nmeasurenent error due to noi se, iti:ﬁFEBZW‘

-

possi ble to set an averaging section for - 14 - 6 F E B 2004 optinu

St ep. 1 or ORGP a0 ERAGRE BakUTAYo a 1arge section. when & part ner
ot her than chisel o7 FRAGH B A5 4 biPRe Lk tbrt Seht MY SRBMETHEATL L1 ng a
i rectivity, and rBpaoh ety vEheed bh gl b Pt TeR g & 1o AR
Sett|ng FRo Gaeragrnom SHEECaih (hahEndE LI Ta Ll obnt drreRandt
hanral Perem o R AR e B o eh Y B gL

- i . ? A d
Grannel  felmani Rl LoRRaHR | rRoNAS 2 AR [Ha il (a5 3T n SRLEUIENG.

directivity, or even When transm ut not “performng

control , chBG s DPaEat be&ﬁ@fﬂin\@@@éﬁ%ﬁsgﬁ%gaoggir;&\glc %ﬁg@flge% gPé

performng transmt power control Is not p
present anteHn@nandedi eeld By ieRy Of anar Y985 LT A hpuaH af ! 455
i npossi bl e, since when signals o?.past slots a?e Jéed,preceﬁﬁégqﬁgab?n

nNeasur eneptt iakLtii aey ud Snget el HdeAedua dt0 ;?éff@&"ﬁliq{gpffﬁﬁgﬁﬁiﬁn]aB
variation, it is possible to reduce the averaging section and enhance 5
t he Measoveatedl adteurps¥sible: and
a step for setting the averaging section to a small
section, when a partner transmit station performs transmit
power control, there is not a channel other than channel
transmitting to the reception station and transmitting a

15 channel not performing transmit power control with the same
antenna and directivity, or even when transmitting but not
performing transmit power control, and propagation path
variation estimation using the channel not performing
transmit power control is not possible.

20 According to the present invention, when estimation of
propagation path variation is impossible, since when signals
of past slots are used, received power measurement accuracy
is deteriorated due to effects of propagation path variation,
it is possible to reduce the averaging section and enhance

25 the measurement accuracy.

The averaging section setting step may comprise:
a step for detecting a relative traveling speed between
a communication partner station and own station; and

a step for setting the averaging section to a small

- 15 -



The averagi ng section setting step may conprise: a step for detecting a

rel ative traveling speed between a communication partner station and own
station; and a step for setting the averaging section to a small - 1% FEB B04
FEB 2004 section when the detected traveling speed is large, and for
setting TREARN HNRG §6& Gt eeted dxpveddnipFpned ile laggectend for
travellgg £ eed |g smal | . Accordlng to, the present invention, when a

travel i FSQH%ﬁa&&W%eﬁ Fﬁ%QﬁpBQlﬁa%@ﬁﬁ?mﬁe%FaPPbﬁﬁﬁﬁ the
own staidQ?ngy ge%r%a g%gaaéégbagHggsse on, it is possible to
i .

prevent dé &riorat -0l neasurenent accuracy due to
pr opagati on bove and .ot her ects, effec feat ures
and 10 adva%%éeﬁ#géhgc%pr%{ég %’F?ﬁgﬁttl oerV\FPIt om¥ IR e@ ¥ EAE DG om
the Sccorpang ag arn agtias ?ﬁ%&”&ﬁ&)ﬁﬁ&ﬁ&%&?ﬁﬁﬁ%ﬁ”&”c“°@ tH
a di agr C |1 h Qf . relationshi betmee flOM/Of
transm ﬁ“‘“sém%?%‘%%??dl A e O b e R Tl B R AT B Systbhn and
radlo sl ] C m N exanmpl e
cons rﬁgﬁﬁi}nég?aa%%%&?%g g%%aer %?aﬁ#&%rﬁ g&*/%%&ajb %g @%’fﬁaﬂaﬁ’of”ﬁ
enbodl pr. egll0mn: o] homﬁng an
xanpl o oy s OB P ESE Ly dSY PR chPRRRAE R SR E RS
25 2; The above and other objects, effects, features and
10 advantages of the present invention will become more

apparent from the following description of embodiments

thereof taken in conjunction with the accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS
15
Fig. 1 is a diagram schematically showing an example of
relationship between flow of transmit power control of a
prior _art CDMA mobile communication system and radio slot
configuration;

20 Fig. 2 is a block diagram showing an example of
construction of reception apparatus in the CDMA mobile
terminal in an embodiment 1 of the present invention:

Fig. 3 is a block diagram showing an example of
construction of a received SNIR measurement part 208 in Fig.

25 2;

Fig. 4 is a diagram showing the relationship of Figs.
47 and 4B.
Fig. 4A is a block diagram showing an example of

construction of a received signal power measurement part 304

- 16 -



Fig. 4 is a diagramshowi ng the relationship of Figs. 4A and 4B. Fig. 4A
I's a bl ock diagram showi ng an exanple of construction of a received siﬁgal

power mneasurenment part 304 - 16 -6 FEB 2004 in Fig. 3; Fig. 4B i s a ot k04

di agram,show ng an exanple of construction of a received signal power
nmeasur e®ntf ¥3rt 3304 in Fig. 3; s Fig. 5 is a block diagram show ng an

I f I f ' h ' ' i ch
the presen Fivvent 160 5% Spphidie R otin SRy bhig dihor SRV R an
nt 180 S 2 G B b iR an
par {  cCUREE DRE Iaeth e mvent P8R Po i RN aR s ATEUeg Blfle (B0 | ©

show ng.an exanpl.e of construction of a received signal power neasurenent
.ﬁf A . . 9 P
part in~"a eHbodi‘ment 2 of the present invention; Fig. 8 is a flow chart

for gxplaini g p SEtUing, MELRGM, 43 atir eEAhEnTOY Clxbige gEDodi ment

I 'nvent1 on; or exprarning a

ront L eoHefhucd’s Snl G181 hBBAGEE hrfplltif 0L BV dn SpakiE el SRR

i nventi on; —and oW hg an exanpt e of operation

2 ot ERRL e SR, 2O PR B ettt DESCRPT O O 11 PREFERSED
be describedpwid h gefierencg it hgi¥MAR98howing an example of
construction of a transmit power changing amount estimation
10 part to which the present invention is applied:

Fig. 7 is a block diagram showing an example of
construction of a received signal power measurement part in
an embodiment 2 of the present invention;

Fig. 8 is a flow chart for explaining a setting method

15 of averaging section in the embodiment 1 of the present
invention;

Fig. 9 is a flow chart for explaining a setting method
of a forgetting factor @ in embodiment 2 of the present
invention; and

20 Fig. 10 is a flow chart showing an example of operation

of a received signal power measurement part.

DESCRIPTION OF THE PREFERRED EMBODIMENTS

25 In the following, embodiments of the present invention
will be described with reference to the drawings.

The present invention can be applied to a base station

reception apparatus as an uplink receiver, however, because

the above-described estimation of propagation path
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The present invention can be applied to a base station reception apparatus

as an uplink receiver, however, because the above-described esti matifoftpofi04

propagation path - 17 - 6 FEB 2004 variation can be perforned by a

channel not performng the transmt power control, an exanpl e of do | i nk
bap@ G % the

recei veyarighatops caq d%epﬁ,ﬁ&%m&e@e dp@ ShappelafiRt R LA RY

oo SR BN ERBOBANRE SPIoLo 14 aCHrgtL 8 26 Z‘-‘féhﬁ&%fﬁg' L%weex”%"n%ife of

nbod NERRTL 07 - Fe G Be MG RBaf IR CeR VEpPPRR apparacth 908ttt Bues
206, sCPEERIT AR BT RN ar 5505 ki Lo Doy g&%‘?%ﬁ AR

The rec i.on radi o part, .202 ecelves a radio signal transnltted froma
r adi% bggéJ§P&%P8h [E%?p&ﬂﬁi requency conversion and filtering, and

out puts a baseband signal. the despreader 204, despreading of the baseband
signal is perforned and a received despread signal is 20 outputted to the
receivegEgﬁyﬁdg 06 and a received SN R calculator 208. In the
receive enD uIa or 206, RAKE conbining, error correction decoding

and the |Tkepdip periy Pdpipoileapdy i LR RGE! Ual dRbmp A obe sane

time, the recei desprea signhal” is inputted”to the recelved SNI R

msure%fﬁtstfa@tl@ﬁ be Wt PHLeht E6RI WshSMRW £XeRY GbRA. rbsLIEAri son

10 terminal in the embodiment 1 of the present invention.

A reception apparatus 200 includes a reception radio
part 202, a despreader 204, a received data demodulator 206,
a received SNIR measurement part 208 and a SNIR comparator
212.

15 The reception radio part 202 receives a radio signal
transmitted from a radio base station, performs frequency
conversion and filtering, and outputs a baseband signal.

In the despreader 204, despreading of the baseband
signal is performed, and a received despread signal is

20 outputted to the received data decoder 206 and a received
SNIR calculator 208.

In the received data demodulator 206, RAKE combining,
error correction decoding and the like are performed to
demodulate the received data. At the same time, the received

25 despread signal is inputted to the received SNIR measurement
part 208 to output a received SNIR at every slot, a comparison
of the outputted value with a target SNIR 210 is performed
in the SNIR comparator 212, according to the comparison

result, a transmit power control bit 214 (transmit power
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of the outputted value with a target SNIR 210 is perfornmed in the SNIR

conparator 212, according to the conparison result, a transmt power

control bit 214 (transmit power - 18 - 6 F E B 2004 control indi catob)fEBd004

be transmtted_is outputted Fig. 3.is a block diagram showi ng. an exanpl e
dhEataR) V8o S -

of consPRIt¥BA JNERESTRE REFEDIPE MG phft BPPRAtSE g, 2. 5 The
recei ved SN R.neasyrenent rt 208.00 rises a_.received_si Qﬁl wer
measur enent pard- 334,1923 %OE’g@c}T‘n & TAcE ?gn%u?ﬁﬁ'ﬂﬁ% ?)aB% 306 and
a divider 308. The receiv espre i 02_aqut fromth .
despr eadBPHor e AR ted N EehRE VER o 1R p BtaiehBie, BFE AR Ok
nmeasur e QL pgrt 304 and the received noise interference power neasurenent
part 3023‘ hd“the respective nmeasurenent results A and B are divided in

the divider 398 1g- Q! N ChEed LR n ELgS o ¢4 3adhdB; ka2 Pl ock

Cai
di agram show g an exaﬁ%%é g:scﬁ construction %g the reéceiv Srgnal ~ power

Teasur eienle s PRE SPAn FOyed fEEEudhERES n iy and 4B qakpnabgt n shows
a present nunber of “slots, an a nmaxi mum nunber of recel ved 'si gnal

slots far [ pa| aver o cej hen : t
oLot o g REF ERLT G YRR e aZ TR eOHAEE SgnEn UL JRaRE OBt
estimator 40¢ha Eé@@médP%pEQa&g@ﬂg%‘wrﬁost'd{%&tte@%régxn the

averaging part 412, a received signal power calculator 407, and
aver agi Q@ HeEELAE Sebbiant: Pakh e e d5 rR¥pLetsivetydesprend vdpah va@ of

fixed transmt part

10 signal power measurement part 304 and the received noise
interference power measurement part 306, and the respective
measurement results A and B are divided in the divider 308
to obtain a received SNIR 310.

Figs. 4A and 4B is a block diagram showing an example

15 of construction of the received signal power measurement
part 304 in Fig. 3.

Here, in Figs. 4A and 4B, alphabet n shows a present
number of slots, and K a maximum number of received signal
slots for performing averaging.

20 The received signal power measurement part 304 includes
a RAKE combiner 404, a delayer 406, a propagation path
estimator 407, a transmit power changing amount estimator
409, an averaging part 412, a received signal power
calculator 407, and an averaging section setting part 416.

25 The received despread signal 402 of fixed transmit part
of the dedicated traffic channel is RAKE combined by the RAKE
combiner 404, and an average value of received signal of each
slot is stored in the delayer 406. The stored value can be

any of vector, amplitude and/or power. Received signal of
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of the dedicated traffic channel is RAKE conbi ned by the RAKE conbi ner

404, and an average val ue of received signal of each slot is stored in the
del ayer 406. The stored value can be any of vector, anplitude and/ orf FEB 2004
power. Received signal of - 19 - 6 FEB 2004-%§ast slots Stgéfd in th

del ayerPagd islatis ipresedhyinhthemdelayedr 49 6hithdplbpR ‘F@mbé’at
variation estinmation value 408 of the East slot timn and t he f

tining MydidckRiden WiRB $ohaRRPPAI DAL RTeRT HRt YATAGYE LRy Gt 1M kN
Amount . BAlansRR Soubheyberindet %&M%B%‘?{%°‘c‘aﬁvf‘4#§ﬁs&°c LAY NG
" the SBRESAERG Pt (EDe 25T RS TEhAh &S Clnen tan Sobr A8 Var JERFERRET O
bowet caf eaﬁr%raﬂ%ﬁpiaﬁa C@%ﬁ oile MRLEMTL A TSR FHEE ST ARRERn
aver agi HaREE A LR BF ipffebiiy Moult 4t skEn: .ng_#’%@# a“pfé‘bgéi‘%%t
o R Rp e gx@z 51°E>%§€§efr%?f€%?ﬁ%9°t@?ﬁ%ﬁ%%ﬁ&%g i,
e Bty pRp R AT D M R e
B e
can, pe @@6€ErV%¥°émp@H%u&quEﬁmigrdﬁﬂﬁérted into power by the
received signal power calculator 414, and outputted as
received signal power.

In the averaging section setting part 416, as will be
described later, the averaging section is appropriately set

15 according to the propagation environment and environment of
the system in communication.

Fig. 10 is a flow chart showing an example of operation
of the received signal power measurement part 304.

First, received despread signal 402 of fixed transmit

20 part of a dedicated traffic channel is RAKE combined by the
RAKE combiner 404 (step S1002).

Next, an average value of received signal of each slot
is stored in the delayer 406 (step $§1004). The stored value
can be any of vector, amplitude and/or power.

25 Next, in the propagation pathestimator 407, propagation
path variation in the present transmit control section is
estimated from information of respective past transmit power

control sections to obtain a propagation path variation

estimation value 408 (step S1006).
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25 Next, in the propagation path estimator 407, propagation path variation
in the present transmt control section is estinmated frominformtio é?%4
respective past transmt power control sections to obtain a propagat?gﬁ
path variatign esti i on .val ue 408 (siep S1006 0 20 4

Next, at | ea¥€%he %ﬁ%@%‘r R R t‘{éﬁlcﬂﬁid/ W%%ﬁpcfﬁ %%Z Vel gnac? 5 of
a pIurallt of transmt . power contral ctions I ng
usi ng tﬁé’%?rjoﬁﬁ&aﬁltﬂlna& éa?l Rtt"i Jeﬁgynwﬂﬁo%k?}a S%{gobgqu%l ne(bttb]:%%/

5 t h Roye

ghgagﬁﬁga Tk a;&fﬁ%%%gfb €h§§§§#992 %H§Pgh§ﬁ Eﬁg@ighkghang;d
transni,t ont | t

by L1 a3y, JRUSTAERBH U Pl ﬁ%%@#?%%?ﬁéﬁéﬁ%fn At ion of

t I
Bﬁi&f?ﬁﬁéﬁ%t LB B OB HREEE! PE LPTEL SOOI O o0 Shown) i

I'n any of st rag apparatus (not shown) in

the recepti ﬁppa at ﬁetﬁ{%?ﬁ“fﬁapk@%@@ CQﬁBQlfrﬂg e Htor

estimation value ﬂl (step ast one of vector,

anpl i t uge And{ Iy, ,?}rsﬁhsgofamsﬁﬁ%' eﬂﬁdaég f @e&J ahadﬂgadoﬁytfeammt

power contTobl™ secC I'S correcte y|ng using the transmt

pover ?%%%chﬂﬁ¥96198¥EEEéOEdﬁHﬁﬁlég%i%ﬁaﬁg%iﬁﬁrt%Qaﬁi@ﬁsmd Heder

changi ng anount "estT mat or (step S1012) I n the averagi ng part
412, at ﬁéén%necﬁénﬁ?lﬁﬁt)r o P! EbHEG- FNA5RC POYRT 1@ dHeiaRit €t €dom

recei ve signals of the pl urallty of transmt power control sections is

aveigged n £ §HRRAIOR4LF past respective transmit power control
sections (for example, past transmit power control bit data
stored in any of storage apparatus (not shown) in the
reception apparatus) to obtain a transmit power changing
amount estimation value 410 (step S51010).

15 Next, at least one of vector, amplitude and/or power of
received signals of a plurality of transmit power control
sections is corrected by multiplying using the transmit
power changing amount estimation value 410 obtained by the
transmit power changing amount estimator 409 (step S1012).

20 Next, in the averaging part 412, at least one of vector,
amplitude and/or power of the corrected received signals of
the plurality of transmit power control sections is averaged
{step S1014).

Next, an averaging section setting method in the

25 averaging section setting part 416 will be described with
reference to Fig. 8.

First, for example, the amount of power allocated to the
fixed transmit part of signal from the communication partner

station corresponding to the shaded part in Fig. 1 is judged
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Next, an averaging section setting nethod in the 25 averagi ng section
setting part 416 will be described with reference to Fig. 8. First, ng
exanpl e, the anount of power allocated to the fixed transmt part otb FEB 2004
signal fromthe comunication partner station corresponding to the shaded
part inffom theéschameedl fxirmat erEgoRgOMicamioR ¢RdRRI SBOZt in
communi cation (step S802), setti ngrg%s made so that the averagi ng section

i s decreetddnghiés mraeiq)os@rthgu LYESREB0Y) SeGtiaB dFelRfrhgased i on
I's increased when the power is spmall (ste 8806 5 Alternatj vel ﬁ,ﬁ
j udgnenvhea hde POWweT | kS oradae hEdemS fr%‘%lﬁ% %V@F@rﬁla%gt%é efer

or not there is a comopn channel transm tted thou gﬁégn ng transm-t
pover wi€h itnereamed anh&mathfd RAWRE: Ld t§/m§ p‘r% 85 Bat h

estimation o bl e tep S808),. when at, ath estimation 10
o5 bl ALTHRE I EAYE G s8I RBAMEN 1ty diaeR £ Eodp ety megy Shnatlon
propagation path estimation is | ssi bl e ver a % section i%

decr easEF M &P SFDFeMASt He V()‘ng Hafd, n\ﬁﬁ:eljf g'a@ c&{nrgc&phc 2PA% i on

30t g@;nosrfaﬁ&ﬁ%%’ﬁéh??‘ﬂa%%ﬁﬁéﬁlt?%gh&aﬁ DGk fRecsite
Tt barkd 48 LAY oo, B nftish 549
oL USSR RS e e %?@F\’ﬁgﬁ%‘ézgﬁ?plgg%?%??Sl‘?h
est |0mat Bros4soljbin F'h%s averAa%nlq'nél%ectlon is increased (step S810),
when propagation path estimation is impossible the averaging
section is decreased (step S812). On the other hand, when
propagation path estimation is not performed, traveling
speed of the traveling machine is detected (step S814), when

15 the traveling speed is high and variation of propagation path
is large, the averaging section is set small (step S816),
or when the traveling speed is low and variation of
propagation path is small, the averaging section is set large
(step S818).

20 Fig. 5 is a block diagram showing an example of
construction of the propagation path estimator 407 in Figs.
4A and 4B.

Here, alphabet n in Fig. 5 shows a present slot number,
and K a slot number of largest received signal for averaging.

25 The propagation path estimator 407 includes a delayer
504 and a divider 506.

In the propagation path estimator 407, amplitude of a
received signal 502 after RAKE combining of the common

channel not performing transmit power control is stored in
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Here, al phabet n in Fig. 5 shows a present slot nunmber, and K a sl ot
nunber of |argest received signal for averaging. 25 The propagation bW@H
estimator 407 includes a delayer 504 and a divider 506. In the probggi
pat h estimator_407, anplitude of recei ved Si%ﬁ%ﬁ 502 aft

\

g?(r)ﬂr)iagi Fge?fi%%éf@g%li 420&%ﬁn§|r?e dglsaé’g-og%inf r eagmlﬁ%?%yR%n;E?ralréé ag
o v ot oree a7 o “enb Fold AR TG 0P 1 s et ot S
ot put s ARG s poRRREiBed S hebAY BIBY Fesbehive path Ehgtorpn tHE
o ngdd ahor bt e BBRan Y FRPFER < Pt Brdndopich DA AVaLL AR

oA B MR P08 et g gnd g

pr esent er, nunber argest recelve

aver agi ng. ; nSmM ower changi ng anount estimator 409 includes a
transni?%ﬁ%ﬂ%E%éﬁé%gggghgﬁbunt converter 604 and a delayer 606. 15 The

transmt powy%%?a?mfg)gng?gcfsH&@gf§m4g%oﬁ§ﬁbm§ﬁseﬁaﬁﬁq@iBg anmount

of transmt po roma radio base Station from'the transmt power

cont rol %ﬁs@?%ﬁigﬁ%tﬁﬁg ¥a h B PR d e FUWAAG N allfuh 80b 8t RaRE o

station. First, e transmt power Changi ng anbunt™ converter 20 604,
the trangyy tiROWEIq&ONYWl aRit A4P2 transmitted fromthe nobile terminal is
converted into a ttansmt power changi ng

10 Here, alphabet n in Fig. 6 shows a present slot number,

and K a slot number of largest received signal for averaging.

The transmit power changing amount estimator 409
includes a transmit power changing amount converter 604 and
a delayer 606.

15 The transmit power changing amount estimator 409
estimates a changing amount of transmit power from a radio
base station from the transmit power control bit 602
transmitted by the mobile terminal to the radio base station.

First, in the transmit power changing amount converter

20 604, the transmit power control bit 602 transmitted from the
mobile terminal is converted into a transmit power changing
amount in consideration of the transmit power control bit
to obtain a transmit power control estimation value 608.
Next, output after changing is multiplied with the transmit

25 power changing amount from each slot timing up to the present
stored in the delayer 606 to obtain a new transmit power

control estimation wvalue 608.

(Embodiment 2}
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anount in consideration of the transmt power control bit to obtain a
transnit power control estimation value 608. Next, output after charffFpnn
is multiplied with the transmt 25 power changi ng amount from each sl ot

T P ead TR Y A BT RSP YA e
2004 In_t ] . ; ' ' ' '
2004 BrbRed 0L hAYHe 30, IR0 BEheB ACEOL 1A R LUB i sn phryay o

showi ng,an exanple of 5 construction of a received signal power neasurenent
part in” “the enbodi ment 2 of the present invention. In the receiver,

construction ersthan th [ i.gna t t
ngrgh. 7than 4 B1lowae yedgx éh\%%frg?gﬁ?ﬁ%&ﬁﬁme PgEt is

simlar tot in the enbodinent 1. “A recel nal power measuremnent

par t; 7005y Ef‘ﬁc.tti%x?@ﬁdé NBALed V48! 44168 2AN ot h BhistIT Ré n t2 pdat YRk

704, a propagation path estimator 705, ~a transmt power changing anount

esti mat phe/@bAaiRes Ve oF @Ml pRAeEneal a¥ai©fohll, IR ef88kiger,
section setting part 712, a RAKE conbiner 716 and a 1 -a nultiplier 718.

15 The delmyerué®donhe tHOpPagaidPnt Rat hass i vidrs 78hal howleransm t power
changi ng anmount estimator 707, the received signal power cal culator 710,

the avepa@\9reReld©Npagit i P8 spaii1 42 tanghbie HAKEROdhBedifdénkave. t he
sanme functions as those described in Figs. 4 to 9, and theanultiplier 702

20 and the lpaapadéiRid®rshigiRert pvaler harasiimeheans part MO0 i phyititget he
i nput with a or 1-a.

10 embodiment 2 includes an a multiplier 702, a delayer 704,
a propagation path estimator 705, a transmit power changing
amount estimator 707, a received signal power calculator 710,
an averaging section setting part 712, a RAKE combiner 716
and a 1 -a multiplier 718.

15 The delayer 704, the propagation path estimator 705, the
transmit power changing amount estimator 707, the received
signal power calculator 710, the averaging section setting
part 712, and the RAKE combiner 716 have the same functions
as those described in Figs. 4 to 9, and theamultiplier 702

20 and the 1-a multiplier respectively have functions for
multiplying the input withoor l-o.

The received signal power measurement part 700 has a form
of a feedback type filter which performs averaging of the
received signal of the present slot and the received signal

25 of the past slot using a forgetting factora«702. That is,
for the received signal of the past slot stored in the delayer
704, after multiplication with the propagation path
variation estimation value 706 between 1 slot previous

timing and the present timing and the transmit power changing

- 24 -



The received signal power neasurenent part 700 has a form of a feedback
type filter which perforns averaging of the received signal of the present
slot and the received signal 25 of the past slot using a forgetting ERR 14
a 702. That is, for the received signal of the past slot stored in the

del ayer améth t ableari mattion i ¢atliven nW8h tihe psopagit i pa. iped hwitdr i wheon
estimation value 706 between 1 slot previous timng and the present timng
and t hefrbhrdSAt i nRPWeAceANgNgin 2he -6 REBt 2004 e An002 st peatfionmval ue
708, it ismultiplied wwth the forgetting factor a in the a nultiplier_ 702
to perfavmraginagwid v thet hecesiceg dedigingnhlobfthaeppesssht slet.. | Dt he
recei ved signal power calculator 710, a received signal 5 power is,

cal cul atbe frreore iwesl wddgsadnplowdt etaboudafioy ahl, ahsecsiyedi signal
outputted. On the other hand, received signal after averaging is stored
agai® | power des selcniated fhem necedgi g stehadnadder @y phaging and; g
appropriately set according to the propagation environnent and details_of
the 10t&wsresuhtchbimontdattbad - -Nein e Qe FeRABE of ARV 8L G YL
factor a will be described with reference to Fig._ 9. First, for exanple,
the anpaftt®Ff p¥REABINGcAfed O A IfLEAR r%gn@?l&éfrefro'?oéi-gn 0 5%

t he communi cation partner 15 station corresponding to the shaded part |n
Fig. 1 evguagéeay ertind aahbénd okt 1h2ecofmubf caPPsiPRELafeddpset
setting is made so that. a is decreased when. t he power_ i arge

(St ep. SOSHOLHLNE (10 1hf dilegadrhi o ot onTe R and $8Fdidm ge the
Alternativegz arLudgment | S %ade frominformed 20 information fromthe
syst®m &¥5bClhetther OB HbL Sk t s

Next, setting method of the forgetting factora will be
described with reference to Fig. 9.
First, for example, the amount of power allocated to the
fixed transmit part of signal from the communication partner
15 station corresponding to the shaded part in Fig. 1 is judged
from the channel format in communication (step S902),
setting is made so thatais decreased when the power is large
(step.S904), or @ is increased when the power is small (step
S906). Alternatively, a judgment is made from informed
20 information from the system as to whether or not there is
a common channel transmitted without performing transmit
power with the same antenna and directivity and propagation
path estimation is possible (step S908), when propagation
path estimation is possible a is increased (step S910), or
25 when propagation path estimation is impossible a is
decreased (step S912). On the other hand, when propagation
path estimation is not performed, traveling speed of the
traveling machine is detected (step S914), when the

traveling speed is high and variation of propagation path
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a common channel transmtted without performng transmt power with the
same antenna and directivity and propagation path estimation is po§¥iERI2604
(step S908), when propagation path estinmation is possible a is increased

t S910), 25 wh t] th t] ti i i i bl .
ot Dastd Laise 5002 1S CROELBB L. RERE SE o SRaghE A Re raEeding | on
i t f d, .t li of th t [ ] . i i d d
(St o0 BBRed nhen Ide ang RIS Lon' BE pERBEACLIR Habn L CREAISE |
th - 25, -6 FEB,2004 | | i t [ 1 t S916), wh th
F?aveliﬁblssﬁgﬁﬁ %91ﬁ8312§&f5%9539% n?o?eprggggatfgnegath ié sﬁgll,enaise

set large (step S918). 5 (Effects of the Invention) (Effects of enbodi nent
1) As shown in Fig. 3, by obtaining the received signal power by averaging

a plyraE%@étgl ¥ tRE ughpenrasdngl ots, even when the fixed transmt

part in edin 1 slot is small, 10 the effective nmeasurenent bit nunber

can be kgﬂﬂ@éé%§1cﬁ@den&ﬁﬁfiM%%¢P0 r measurenent of higher accuracy can be
performed. Further, for the above-shown averaging of a plurality of slots,

when a commop LhanBén cannet Pe sedhy osbedtiimptigothe lbetke iNed GHgnal
propagation path fixed transmt part is |arge, the nunber of slots for
aver agi pbwer deEpASLE g iaig Gepanttayi tgnottheloaseinanlyding passestiotel is
used, averaging by an appropriate averagi ng slot nunber can be perforned
W t hout evidrangieg tihe £oRreld tetarsmbt paetr eneilwsiednidn easo szl l,
al gorithm whereby high quality conmunication, reduction of
10 the effective measurement bit number can be increased, and
received power measurement of higher accuracy can be
performed.
Further, for the above-shown averaging of a plurality
of slots, when a common channel cannot be used for estimation,
15 or when the propagation path fixed transmit part is large,
the number of slots for averaging is decreased, or depending
on the case, only the present slot is used, averaging by an
appropriate averaging slot number can be performed without
changing the construction of the receiver and measurement
20 algorithm, whereby high quality communication, reduction of
transmit power, and increased channel capacity can be

achieved, and complexity of the mobile terminal can be

suppressed.

25 (Effects of embodiment 2)
With the construction as in the embodiment 2, the same
effects as shown in embodiment 1 can be obtained, and
averaging of the received signal power is performed by

weighting average using the forgetting factor a, buffers
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transmt power, and increased channel capacity can be achieved, and
conplexity of the nobile term nal can be suppressed. 25 (Effects of

embodi ment 2) Wth the construction as in the enmbodi ment 2, the sameh FEB 2004
effects as shown in enbodi nent 1 can be obtained, and_ averagi ng of the
recei vasishgas @eleryes forf ostroding peisghtragedmsdgs ighayst kan be
forgetting factor a, buffers - 26 - 6 FEB 2004 such as del ayer for

stori ngeduceadcei ved signals can be reduced. For exanple, in enbodi nent
1, averaging of a plurality of slots is calcul ated DX Formul a .1 shown

bel ow. 5 avefageeRampRen+RY gMBYdRMEDY 1R (AVENFILNG Off ﬁcﬁl‘s‘lﬁ}_ﬁai]"tﬁ’he
formula (1) is a fornmula for averaging using past 10 4 slots, in which Rn
shows @fe&dioted penwtakerda bednth PSﬂu#%rih§ﬂ°WBrb§¥ﬁWrcity(ﬁ
description, cancel due to variation is not considered. Wile, an ordinary
avepaging using FIR filter as shown above is perforned in enbodi nent 1,

averaging in enbodinent 15 2 is._re sent.ed_ by av dR_n=Rn*
+aver agRURIGEQER = §R{_Pd1ﬁx4i§&'é]} %faﬁ }eg%exélﬁt:ﬁa??aei ght ed aver agi ng
(averaging using IR filter) is performed using the f tor a.

Eﬁﬁ%f
For exanple, when it is assuned as a = 0.25, the Saﬁquggéaglng il2ffect as
aver agi ng of about 4 slots can be obtai ned.

The formula (1) is a formula for averaging using past
10 4 slots, in which R_n shows a received power value of n'th
slot. Further, for simplicity of description, cancel due

to variation is not considered.
While, an ordinary averaging using FIR filter as shown
above is performed in embodiment 1, averaging in embodiment

15 2 is represented by

averagedR_n=Rn* +averagedR_{n-1}*{1- )

... [FORMULA 2]

20 and exponential weighted averaging (averaging using IIR

filter) is performed using the forgetting factor «. For
example, when it is assumed as a = 0.25, the same averaging
effect as averaging of about 4 slots can be obtained.
Therefore, by performing such exponential weighted

25 averaging, only one previous value (in the above formula,
averaged R_(n-1)) of past received power value may be stored,
thereby reducing the calculation amount.

Further, the propagation path variation estimation

value and the transmit power changing amount estimation
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Therefore, by perform ng such exponential weighted 25 averagi ng, only one
previous value (in the above formula, averaged R (n-1)) of past reﬁf%ﬁf%
power value may be stored, thereby reducing the cal cul ation anount. 04
Further, the propagation path variation estimation value and the transmt
power chadgienarevadisestaheuilation7fon immRedd@re il deSdiad PBHViOUS
calculation for imediately 1 slot previous values, and the cal cul ation
anount vaduss ; eaickdthst idaleud@ict OnwaaiPERE &8RcPeoT8%eCeS -ue using
received signals of past slots is to be changed, it can be_ 5 achieved by

changi ng t heStddtbrfartherpr sdr theerRf 58 HasChedR &bt titfed?$ NGkt ai |

with respect to various enbodinents, and it will now be a aregt frqﬂ%the
f or egoi FEBL Y R8s & g aled Ofh RApBLafl At L8h &y G Bnﬂéﬁfi% t C&1s By

be made w thout departing fromthe 10 invention in its broader aspects, and
it is tAachimvead &y chearaidge the) FREEPPeAded claims to cover all such

Cnvent on - TEEE So0R VLAY 9RE EPA S RSk 6 EBRABELcHEioh SRt
For 5 cSesmerhyts BATHOAE SRS RIBRS B | ndi £ ean Frde et n SneRR Sife,
past {ofHIITha FPOSIATREn t o Atiohar P s Bet fbhEoa Ve ke e pe bR At F on
paﬂ1vagﬁgi£8d%¥{gg ygthﬁg§f6g made without departing from the
10 invention in its broader aspects, and it is the intention,
therefore, in the appended claims to cover all such changes

and modifications as fall within the true spirit of the

invention.
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10 correcting at | east one of vector, anplitude and/or power of a received
signal of said plurality of transmt power control sections with said
propagation path variation estimation value obtained by said propappkf 8004
path variation estinmation neans; and is averagi ng neans for averaging at

| east OWBAGF MRecCAIMBADPILS ude and/ or power of received signal of said
plurality of transmit power control sections corrected by said propagation
path variation correction nmeans. 20 2. A CDVA reception apparatus
characterized by conprising transmt power changing anpunt estinmation
means fbr eAtGCRMA ngceRhEAY ARPATARYSOPhErARRF LFRR PHCOMPrising:
communi cation partner station varied by transmt power control_in the
present tranBFOP3DAELAUbRAEH s‘é‘%?ﬂé‘ﬁ#?%nﬁsﬁmgg&@&irg%a%ngﬂﬂ power
control sections in the past; transmt power changi ng. anmount _correction
mearss feFtigerEesg iy RrORAGatdan oPa\Fg’ct‘@Flétjﬁﬁlq’?u&Q FhdPEESSTer  of a
received signal of said plurality of transnjit power control sections wth
saidtrEﬁﬁﬂﬁmbEWQO%ﬁEn@QEFEﬁ&ﬂﬁethQHr%r?%Br ﬁﬁeékﬂYﬁaiﬁﬁP%@Fﬁe

obt ai ned gy said transmt nger changi n ampunt estinmati on_neans; _and

aver agi R§WRIASORST Ul eF &Gt 2E ?-Qag:thegr%a% e LRtALBH Pﬁﬁﬁagﬁ‘%/ n
power of received signal of saiq plurali.t 5 of transmt power contro

sectionB reRred bhORaisF t 1% '?npg\%'r&/%hangi ng anmount correction means.
3 Tne, COUR ESCSPLLR CRPLAE FR5Sla0LIFH, Ly LI nefn hesaetor 200
10 correcting at least one of vector, amplitude and/or power
of a received signal of said plurality of transmit power
control sections with said propagation path variation
estimation value obtained by said propagation path variation
estimation means; anad
15 averaging means for averaging at least one of vector,
amplitude and/or power of received signal of said plurality
of transmit power control sections corrected by said

propagation path variation correction means.

20 2. A CDMA reception apparatus characterized by comprising:
transmit power changing amount estimation means for
estimating a changing amount of transmit power of a
communication partner station varied by transmit power
control in the present transmit power control section from
25 respective transmit power control sections in the past;
transmit power changing amount correction means for
correcting at least one of wvector, amplitudé and/or power
of a received signal of said plurality of transmit power

control sections with said transmit power changing amount
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vector addition nmeans for performing vector addition; division neans for
dividing a vector added by said vector addition neans with a nunbe @%
vect ors added; and neans for converting vector divided by said diVTéF 2%&5

nmeans into a power. 4. The CDMA reception aeﬁgratus as, cl ai ned %EPCIainll

or 2, eR&ldREEACFedAhUEHAD SRS LY R ¥gPRG hrelh8 iSE bt ob PYES RS9
For di VRBOR BnCATATA a0 A5 SARE anpl | ude addition means with a
" S anmpl i
nunber of anplitudes added; an 25 neans ?Er unee? _|g|on F?ans mntv'ged
B DA ang 2%, R0 85 SONVRILLRO I d £ ugg P
(lglya;smeg :janICJ j :?rF 1%%?%?%?:Ea?a|9t&/\e?. 5 _gl'%ltég e gt Pon appar at us. as
cteri i . r |
p&gyi de@™P nggug% anf‘éh/%o%ﬁ%’i% %é?gg&&%il%lﬁéégs 8&3?%%??%??7?%3 llpo r
addi ti on; L Vi sion_nmean i\ di [ ddi
k'SP SRR PO ol kR TR LN L,
clai med_i_n L ar Is | ' | h I ati
csti mat FoRRiRE Rov bl QARG ARt SRt cRRa M enBa 1 Co el

not performng transmit power control. 10 7. The CDMA reception apparatus
as clainmed in daim2,

3. The CDMA reception apparatus as claimed in Claim 1 or
2, characterized in that said averaging means is provided
10 with
vector addition means for performing vector addition;
division means for dividing a vector added by said vector
addition means with a number of vectors added; and
means for convérting vector divided by said division

15 means into a power.

4. The CDMA reception apparatus as claimed in Claim 1 or
2, characterized in that said averaging means is provided
with

20 amplitude addition means for performing amplitude
addition;

division means for dividing an amplitude added by said

amplitude addition means with a number of amplitudes added;
and

25 means for converting amplitude divided by said division

means into a power.

5. The CDMA reception apparatus as claimed in Claim 1 or

2, characterized in that said averaging means is provided
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characterized in that said transmt power changi ng anobunt estimtion neans
estimates a transmt power changing anobunt using a transmt power control
i ndicator transmitted from 15 own station. 8. The CDMA reception- ffB8Hus
as claimed in Qaim1l or 2, characterized in that said averagi ng neans
furtherwietnpri ses averagi ng section setting nmeans for setting an 20
averagi ng section. 9. The CDVA reception apparatus as clained in CaimS8,
char act eri zeplowe 1t hafl dddi donvareayngfoaripenfomming Rower asihities: 25
means for setting said averaging section to a small _section, when
perforni ng c@imirdcani vaans £ ehahhviddmaa dPrwarpsdee diR bRt PewET
signal subjected to received signal power_ neasurenent existing in each
transmi addaiekogomaans ¥dcihoa b gr: ofhdpowsrs -addeds 2004 neans for
setting said averaging section to a | arge section, when performng
comfuni cati on by a channel of which a power allocated to a signal
- subjected to received signal power neasurenent exjsting.in e :Q transm-t
power cBntrolhes GRY¥A| FHf¢epPEdQn  AaPPATHEVEDRHS r%i@ﬂ'ﬂ‘} éﬁpgf g 4e gs
claimed in Caim8, characterized jn that said,averaging sectiqgn setting
means €0@RHAGEETiZededRs A ts&a1AgPLARPIFELAR nBaddtYBh1td L  ar ge
section, when a partner transm.t stationéﬁgrfor fransm.t gomer control,

there | 854 1MMARASN JRRENS RARTIMATRP fr HPPRESTY B PA r E8&Rd bhon

station and transmtting a . .
using a channe% not performing transmit power control.

10
7. The CDMA reception apparatus as claimed in Claim 2,
characterized in that said transmit power changing amount
estimation means estimates a transmit power changing amount
using a transmit power control indicator transmitted from

15 own station.

8. The CDMA reception apparatus as claimed in Claim 1 or
2, characterized in that said averaging means further
comprises averaging section setting means for setting an

20 averaging section.

9. The CDMA reception apparatus as claimed in Claim 8,
characterized in that said averaging section setting means
comprises:

25 means for setting said averaging section to a small
section, when performing communication by a channel of which
a power allocated to a signal subjected to received signal
power measurement existing in each transmit power control

section is high; and
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channel not performing transmt power control with the sane 15 antenna and
directivity, and propagation path variation estimation using said ch; 2004
not performng transmt power control is possible; and nmeans for seﬂ?Fﬁg
said averaging section to a small section, when a partner transnt station
perforns trame@ns POrpAREtdsd rdpid RFRrpgIMAE gediahpBl t& Her Lokge

poper i b BthernEai i s i S et 1A
control £ R ot dRqSREgaiR 2 v Selterdt kg LEFG it
receBt | Bﬁ“’%?p‘bg‘_?‘ﬁﬂﬁl%%wgl i rﬁe’&i?%q@%i W8?a%2€%%lpeﬁjﬁ%z1éé%mqg}§a%rc?l
cverao) 49 Sefil o1 seiling means - 52 G FEB 2004 comprises:  (Tavel ng,

comuni cation partner station and own station; and 5 means for setting
sai d averaging section to a small section when said detected traveling

ohondsnlg 2o P e ER 0 S AL ALLRAY Uk SBIH R0 1 | Enbar! ! O
pover. ”%%Sa%%%&{%powfuf%@%@mf %%%Ofégfi@o&%@wan Gha¥ AEhe lnkagh BY

conpri si'ng:” a propagati on path variation es ion step for estimating a

propagaj g, patlh ariation in a present transmt power control section
fromrespective transmt

10 means for setting said averaging section to a large
section, when a partner transmit station performs transmit
power control, there is a channel other than channel
transmitting to said reception station and transmitting a
channel not performing transmit power control with the same

15 antenna and directivity, and propagation path variation
estimation using said channel not performing transmit power
control is possible; and

means for setting said averaging section to a small
section, when a partner transmit station performs transmit

20 power control, there is not a channel other than channel
transmitting to said reception station and transmitting a
channel not performing transmit power control with the same
antenna and directivity, or even when transmitting but not
performing transmit power control, and propagation path

25 variation estimation using said channel not performing

transmit power control is not possible.

11. The CDMA reception apparatus as claimed in Claim 8,

characterized in that said averaging section setting means
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15 power control sections in the past to obtain a propagation path
variation estinmation val ue; a propagation path variation correction ste

for correcting at |east one of vector, anplitude and/or power of aﬁF€EZW4
received signal of said plurality of transmt power 20 control sections

W t h sacdmproipagst:i on path variation estimation val ue obtained by said
propagation path variation estimtion step; and an averagi ng stefefor

aver agi ng attrayslbng speesctletechipn ngad af@orefsrt 169 Raceidédve
signal of said pluralit 25 of transmt power control sections, corrected
by saij dtfﬁﬁé’;ﬁa]ghﬂgoﬁpﬁﬁ‘i; Rakvaenhg e&m"éléw&ﬁfs%%lb.P%‘ﬁ%?é‘t@?%&%i |
power neasurenment nethod of a COMA reception apparatus, characterized by
conpri sPW§: stagionp &BB 2004 a transnit power changing amount estimation

step for estimating_a changi ng anount. of transmt power, of comuni.cati on
par ther st atMg&R&rfed b‘%ﬁgFé i $ 2wV e LHFTY gﬁm‘ﬁ?eoﬁrg?en? e i t
power control section fromb5 respeciive transmt power. contraol sectiqQns_.in
the pasPeCtal@RIFRANY Sﬁé\%p%ﬁlﬁﬁg%%ﬂﬁ 106 S %’Aﬁnlgtgﬁrmg&‘ 4 4%2%¥i ng
at | east one, of vector, anpli.tude and/or power . of receiyv | gnal_ of
said pl ﬁ?&lq]tr}goﬁaﬁ-paﬁsvrﬁggﬁ&ﬁeq Seoht 4 pcsoec;q iloqﬁg% F%c?:all‘ggt‘?g%glmsta%'p%v\er
changi n annugt 13§§stig§tion vakgg ogtaine 1by said transmt power

changi naet A FHESH SFE’& nd=ar & v raging step for averagi ng at

| east one of vector, anplitude and/or power of received signal of said
plurality of transmt power control sections corrected by said

10 12. A received signal power measurement method of a CDMA
reception apparatus, characterized by comprising:

a propagation path variation estimation step for
estimating a propagation path variation in a present
transmit power control section from respective transmit

15 power control sections in the past to obtain a propagation
path variation estimation value;

a propagation path variation correction step for
correcting at least one of vector, amplitude and/or power
of a received signal of said plurality of transmit power

20 control sections with said propagation path variation
estimation value obtained by said propagation path variation
estimation step; and

an averaging step for averaging at least one of vector,
amplitude and/or power of received signal of said plurality

25 of transmit power control sections corrected by said

propagation path variation correction step.

13. A received signal power measurement method of a CDMA

reception apparatus, characterized by comprising:
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15 transmt power changi ng anount correction step. 14. The received signal
power neasurenent nmethod as claimed in Claim112 or 13, characterized in
that said averaging step is provided with 20 a vector addition step-HdEtB 2004
perform ng vector addition; a division step for dividing a vector added by
said vectoraatidiansmist qpowetrh changberg odmeadtior e siddeait igmd stePef I%r
converting vector divided by said division step into a power. 25 15. The
recei vedstiigrat ipgnea abangbngnamminsd ofs Eransiti poder nPf2 dr 13,
characterized in that said averaging step is provided with an anplitude
addi t i onosmam 1 0p tierh opATgn@FplStaéon Juaried gpp SE@nMytt iRfWeTra
di vision step for dividing an anplitude added by said anplitude, addition
step wi eAnd Takbin sheyresedds HoargMidhPowexr SUBLFRL SEReiPingTom
anpl i tude divided by said division step inti a power. 16. Tg% recei¥qd
si grial PORREABAY S chEAD SR RoBOKER| GPREF O +n ST HPRS R 15P€ Past:
characterized in that said averagi ng ste 10 1S, provi dedt\Mth a, ste (% r
perform ng pBwdEaQarditonPoY e \/‘?@?gﬁlﬁipamu%FvF&‘frﬁe% 58\)%558&% §
said power addition step with a nunber of powers added. 1 h
recei veBOGTRGF 10 t nd 827 bnBRE r?gﬁbh%ﬁcggp% a‘?r‘wggl%lﬁdﬁl g’.“@:ﬁi; Bower
characterjzed in that .said gripaqgtion p
of a received signal of said

%fﬁrality of transmit power

control sections with said transmit power changing amount

10 estimation value obtained by said transmit power changing
amount estimation step; and

an averaging step for averaging at least one of vector,

amplitude and/or power of received signal of said plurality

of transmit power control sections corrected by said

15 transmit power changing amount correction step.

14. The received signal power measurement method as claimed
in Claim 12 or 13, characterized in that said averaging step
is provided with
20 a vector addition step for performing vector addition;
a division step for dividing a vector added by said
vector addition step with a number of vectors added; and
a step for converting vector divided by said division
step into a power.
25
15. The received signal power measurement method as claimed
in Claim 12 or 13, characterized in that said averaging step
is provided with

an amplitude addition step for performing amplitude
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variation estimation step estinmates a propagation path variation using a
channel not performing transnmt power control. 20 18. The received sifghth 2004
power mneasurenment nethod as claimed in Claim 13, characterized in that

sai d traEsEié%gomer changi ng anount estimation step estinmates a transmt

power g Ddmount using a transmt power control indicator 25.

ethod as ol 8 AR THOE Brpn £ or G50 LeaR L Mt Rt BRI ES
step T URR] ¢GRI BEE AR AP 8D 0 (P | DBl i1 A8 itUdes3added; FER

2004 settrng an averaging sectio 0. The received signal power
measuregepd nethod as claimed in Caim19, characterized in that said
averagi ng section 5 setting step conprises: a step for setting said

averagi ng segt0Rd e ¥ Ve rtdsid dhmphendediGr1a8a sPnEanical vas yna
channel of which "a power allocated to a signal subjected to received

si gnal swﬁrim@slﬁeﬁweﬁxi sting in each transmt power control to
section is high; and a step for setting said averaging section to a |large

section, when perform ng conmuni cation by a channel of which a power
all ocated to a signal subjected to received signal power neasurenent
existinggn gaed rd@s3Mdd RAVEHiatopbwer mkaseet@n t mevhbld a2lclBiamed

recei ved signal power neasurenent nethod as clainmed in Caim1l9,
charact am Zachim 1habrsddd everm@chersiccédoin that said averaging step
10 is provided with
a step for performing power addition;

a division step for dividing a power added by said power

addition step with a number of powers added.

15 17. The received signal power measurement method as claimed
in Claim 12, characterized in that said propagation path
variation estimation step estimates a propagation path
variation using a channel not performing transmit power
control.

20
18. The received signal power measurement method as claimed
in Claim 13, characterized in that said transmit power
changing amount estimation step estimates a transmit power
changing amount using a transmit power control indicator

25. transmitted from own station.

19. The received signal power measurement method as claimed
in Claim 12 or 13, characterized in that said averaging step

further comprises an averaging section setting step for

- 35 -



setting step conprises: 20 a step for setting said averaging section to a
| arge section, when a partner transmt station perforns transmt pomfg
control, there is a channel other than channel transmtting to sai d - 0 FEB 2004
received station and transmtting a ,.channel not performng transmt power
control Sﬁittth”f‘ﬂeaé‘arf%vefﬁl%ﬁ@nﬁ%%ﬁ'nﬂo&i'r ectivity, and propagation path
variation estinmation using said channel not performng transmt power
control is possible; and a step for setting said averagi ng section to a

X i an, i | { 1121360 q - 6
PED 20080 porde Lot B Kadna [ ey Redld EPeREH Onehbalak brasitea

t 0 i | . c ot |

ber 1 or nihy rabup e, (CRENEC, SERAAN, B CHAPEL Y My Eraha bt on.

or ev %ﬂﬁﬁiﬁéﬁgﬁggétEQﬁgﬁyiS@9§=5 performng transmt power control, and

en
propaga?ion pa ariati estimation using said channel not performng

transmt powgnﬁﬁﬁﬁrgo'ssag i|@$%§¥§ g@efgg%ﬂsc@éﬁgigﬁﬁgﬁ ROWAa1 1

measur enent ne as clal nme aim 19, aracterized in that said

aver agi ga SELLHONh3G #éﬂfékﬁﬁr@%xﬁﬁﬁﬁi@a@i%ﬁ b9 adeh 8kl ox Wl #éhve

travel i ng speed betwee a comunicatlion partner station and own station;

and a S‘ae@JvPérSSELtJ]ichaﬁéhd Y o a9l §e e phekd éd SEBl ke ckbi veat kaynhen
sai d deteCted traveling speed is large, and for setting said averaging
secti onplfvdr | ALSRS e WRR sHaifly dt el travhie pRReSri sotrttdl
10 section is high; and
a step for setting said averaging section to a large
section, when performing communication by a channel of which
a power allocated to a signal subjected to received signal

power measurement existing in each transmit power control

15 section is small.

21. The received signal power measurement method as claimed
in Claim 19, characterized in that said averaging section
setting step comprises:

20 a step for setting said averaging section to a large
section, when a partner transmit station performs transmit
power control, there is a channel other than channel
transmitting to said received station and transmitting a
channel not performing transmit power control with the same

25 antenna and directivity, and propagation path variation
estimation using said channel not performing transmit power
control is possible; and

a step for setting said averaging section to a small

section, when a partner transmit station performs transmit
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power control, there is not a channel other than channel

transmitting to said received station and transmitting a
channel not performing transmit power control with the same
antenna and directivity, or even when transmitting but not
performing transmit power control, and propagation path
variation estimation using said channel not performing

transmit power control is not possible.

22. The received signal power measurement method as claimed
in Claim 19, characterized in that said averaging section
setting step comprises:

a step for detecting a relative traveling speed between
a communication partner station and own station: and

a step for setting said averaging section to a small
section when said detected traveling speed is large, and for
setting said averaging section to a large section when said

detected traveling speed is small.
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