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PAGKET gl GNAL SELECTI NG APPARATUS AND MOBI LE SW TCHI RINCEHPENG THE
- SAME The present invention relates to a. packet sign THI% : “iH Gﬁﬂ?tUS
for selecting one of a plurality of packet signals r specﬁﬁﬁ@ﬂg ransnj tted
through a plurality of conmmunication pathg gn_a nobil'e conmunication : ;
_system and a nobile switching center including the apparatus ﬁ?qﬂgo a7
realizing macro-diversity. A conventional nobile connunication,ps S en? ~
for vehicle telephone sets and portable tel ephone sets uses a small zone:
schene of covering t hePROKETE SIGNAIC SELECTING APPRRATYSC ANILNI cati on system
with radio zones at a plurality of locations. In this case, a radio zone
Is a range in which eaMOBILE SWIACHINGCaCENTER INCLUDINGe &HEs SAME  bet ween
nobile units nounted in vehicles through radi o channels.

The present.invention.relétes*éo-aw;mcket.signal
selecting apparatus for se_lecting one of a plurality of'
packet'signals respectively transmitted through a'plurality
of communication patﬂs in a‘mobile cdmmuﬂication system, and
a mobile switching center including the apparatus and

realizing macro-diversity.

A . conventional mobile communication system fof
vehicle telephone sets and portable telephoné sets uses a
small zone schéme of covering the eﬁtiré.service aiea of a
mobile communication system with radio zones at a plurality
of locations. In this case, a radio zone 1is a range in
which each7radio'base.statiqn performs communication between
mobile units mouhted in vehicles thfough radio channels.
One radio base station is‘installed in one radio zone, and
a piurality of mobile units ffeely move between the respec-
tive zones. Each radio base ;tation can use a plurality of
radio channels and determines a radio channel to be used on
the basis of a radio wave propagation'enviroﬁﬁént between
mobile units between which communication is to be performed.
In addition, if the radio wave propagation environment for
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- Onegr radip base station is installed in one radio zone, and a plurality of
mobile units freely nove between the respec- tive zones. Each radi o base
station can use a plurality of radio channels and determ nes a radio
channel to be used on the basis of a radi o wave propagati on environnent
bet ween nobile units between which comurmication is to be perforned. In
addition, if the radi o wave propagati on environnment for -2- aradio
channel in use deteriorates during comunication, another radio channel is
used. This operation is,called a "channel sw tching during voice

comuni cat i on'® (FAALBy EPRNDR | RS WAPERTHQTRERP e AUTing, COIRInECAt IR /

controlling another radio channel is used. This operation is called a

' "channel switching during voice communication" (handover).
A mobile switching center is an apparatus for controlling
these radio base stations and pé?fdrming channel switching
with respect to a fixed telephone network.

As shown in Fig. 1, in a digital mobile communica-
tion systeml(Nakajima et al,, "Digital Mobile Communication
System Plan" in B-317 of Proceedings of the 1991 IEICE
Spring Conference, and Ishino et al., "Mobile Communication
Switching System for Vbiqe/Nonvoice Services", IEEE
GLOBECOM’ 91, pp. 1485 -~ 1489), a mobile switching center 1
is constituted by a mobile switching'uhit 3 accommodating a
noﬁ;;ice/ISDN adaptor 2, voice processing units 4 and 5, and
a triple connection trunk 6. A radio base station 10 is
constituted.by modulation/demodulation units 11 and 12, a
control unit-13, and common amplifie?s;l4 and 15. The.voice
proceésiﬁg units 4 and 5 afe-'sigﬂéim compressors each
constituted by a CODEC and the like.

Channels between the mobile.switching center 1 and
the radio base station 10 afe designed as follows. As for

a transmission path 18 for control signals,:ip order to
improve the reliability, Gé-kbps channels are &;;lexed. As

for a transmission path 19 for voice signals, 1l1.2-kbps

voice signals output from the voice processing units 4 and
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t hese radi o base stations and perform ng channel switching with respect-to
a fixed tel ephone network. As shown in Fig. 1, in a digital nobile ,
comuni ca- tion system (Nakajinma et al,, "Digital Mbile.Communieation .
System Pl an” in B-317 of Proceedings of the 1991 |ElICE: Spring Conference,
and Ishino et al., "Mbile Comunication Swhtching System for

Voi ce/ Nonvei ce Services", |EEE GCGOBECOM 91, pp. 1485 - 1489), a nobile
switching center 1.is constituted by a nobile switching unit 3 :

' accommpdat i ng a nonvoi ce/ | SDN adapt or 2, voice processing units 4 and 5,

; and a triple cgnnggti gn gaURkLE +Lanhagicskane shahl O 0 | It it e y
. nodul ati on/ denpdul ati on unitg 11 ang 12} g cont?ol un?f§13?§§% %gkﬁﬁgh %yb

“anplifiers 14 ehgedSchafihel. timealPriERss ngleiplésing and a Ssghehrohonal

- conpressors each constituted by a CODEC and the | ike.

' terminal station 16 on the mpbile switching center 1 side,
and are.shunted in a synchronous terminal station 17 on the
radio baée station 10 side, thereby achieving a reduction in
channel éost. In addition, a triple connection trunk 6 is
used to connect an old radio base station, a new base
station,_and-a public network to each other before radi&"
channel switching is performed at the time o.f handover,
thereby preventing a hit.

In the conventional mobile communication system

- shown in Fig. 1, since the degree of multiplexing in a
transmission path needs to be changed in accordance with the
bit rates of the voice processing units 4 and 5, it is
difficult to use different bit rates. In addition, the
triple connectic;n trunk 6 specially designed for triple
connection is required at the time of handover. Iﬁfdrder to
compensate for these drawbacks, a scheme of using 'pa.cket
signals for transmission between a mobile switching center
and a radio base station has been proposed (Japanese Patent
Application Nos. 4-181405 and 4-183269). Wheh packet
transmission is performed between a mobile swiégging center
and a radio base station, various bit rates can: be used by
changing the number of packet signals transmitted per unit

time. Therefore, multiple connection can be realized by



Channel s between the nobile switching center 1 and the radi o base station
10 are designed as follows. As for a transm-ssion path 18.for control "

signals, -in order to inprove the reliability, 64-Kkbps. channel.s ‘are
dupl exed. As for a transmission path 19 for voice signals, 11.2-kbps voice
signals output fromthe voice processing uts 4 and © -3- 5 o0n a 64- kpbs

transm ssion path are multiplexed by three-channel tine-division
mul ti plexing in a synchronous terminal station 16 on the nobile switching

conter 131 Seoni USRI NN HiRTDRRY el el e
address of each packet signal, and no special device such as
the triple connéction trunk 6 is required.

Furthermore, attempts have beén made to use a
hand-off scheme of preventing a hit at the_time of handover
and coﬁpénsating for a deterioration in signal quality by
usihg macro-diﬁersity in which radio signals from a mobile:
unit aré_?gceived by a plurality of radio base stations to
impfove the signal quality (refer to "International Publica-
tion No. W092/0063 published January 9, 1992"). In order to
realize macro-diversity, a mobile switching cente;.SO is
designed as follows. As shown in Fig. 2, signals from a
Plurality of radio base stations are subjected to switching
in a digital switching unit 52. Thereafter, these signals
are output, as one signal, from a diversity synthesizer 55
to a voice processing unit 54. The signal is then connected
to a public network through a digital switching unit 51 or
is returned by the digital switchingnunit_SI to be connected
to a mobile unit within a mobile. communication network
through the voice processiné unit 54 and the digital
switching unit 52; |

In the conventional mobile switching center shown in
Fig. 2, however, since the diversity synthezﬁéer 55 1is
directiy connected to the voice processing unit 54, diversi-

ty synthesizers 55 equal to voice processing units 54 in



channel gost. In addition, a triple connection trunk 6 is used to connect
an old radi o base station, a new base station, and a public network to _each
ot her before radio channel switching is perforned at the time of- handover,

t hereby preventing a hit. In the conventionagl nobile conmunication systen1
shown in Fig. 1, since:the degree of mulTiplexing in a transmi ssion path
needs to be.changed in accordance with the bit rates of the voice
processing units 4 and 5, it is difficult to use different bit rates: ' In
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proposed (Jamﬁﬁﬁﬁééiﬁﬁ@tunlt 54 twice, resultlng in a deterioration in
signal quallty. Furthermore, since the diversity synthesiz-
er 55 receives signals from the digital switching unit 52
through a plurality of input terminals, éomplicated input

destination management is regquired in the digital switching

unit 52 for signals from radio base statioms.

The present invention has been made in consideration
of the above situation, and has as its first object to
provide a packet Signal selecting apparatus which can unify
the destination addresses of packet signals from a pluraliiy'
of commuﬁication paths inﬁo one designation address so as to
facilitate management of the-designation addresses of pécket
signals. | '

It is the second object of the preseht invehtion to
provide a mobile switching éenter which performs switching
of a signal after the signal is selected by a packet s1gnal
selecting apparatus, thereby preventlng a deterioration in
signal quality and obtaining a diversity effect.

It is the third object of the present .invention to

provide a mobile switching center which reallzes the func—

tions of a plurality of packet switching units bylusing only
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Applicati on Nos. 4-181405 and 4-183269). When packet transm ssion is
performed between a nobile switching center and a radi o base st.ation, :
various bit rates can be used by changi ng the nunber of packet: signals _
transmitted per unit tinme. Therefore, nultiple connection can be realized
by -4- only copying a packet signal ané¢ 6hangi ng ipﬁ,sd é-'-n §$ dress
of each packet signal, and no special devi ce such as|t e? L%é ﬁ dgtion
trunk 6 is required. Furthernore, attenpts have be& ,E ;
hand- of f schene of preventing a hit at the tinme of handover and

conpensati ng fereapacketi s FB&“Hn“S‘P—é}naF gugbyt §ipplifying the arrange-

ment.

sea

In order to adhiévé the first object, according to
the first aspect of the present inventioﬁ  there is provided
a packet signal selecting apparatus arranged in a mobile
switching center in a mobile communication system including
a plurality of mobile units, a plurality of radio base

| stations, each performing communication between the pluréli-
ty'of mobile units in a self-radio zone through a radio
channel, and the mobile switching center for performing
general control over the plurality of radio base statlons,
in whlch-system signals are transmitted, in the form of
packet s._i.ghals, between the mobile switching center and the
plurality of radio base stations, the packet signal select-
ing apparatus being designed to select one of a plurality:qgﬂ
packet signals transmitted through a plurality of communica-
tion paths so as to provide the mobile.switChing center with
a function of'cqntinuously relayiné the respective packet
signals from the plurality o_f mobile units regaidless of
quality of the plurality of conimunicati—on paths, comprising
an input terminal, a plurality of signal storage sections
for respectively storing a plurality of packet signals input
through the input terminal, switching means fofmgistributing

~ a plurality of packet signals continuously input through the

input terminal to the plurality of signal storage sections

"ilimiG



usi ng magro-diversity in which radio signals froma nobile unit are
received by a plurality of radio base stations to inprove the S|gnal

quality (refer to "International Publica- tion No. M8 5\ s shed
January 9, 1992"). In order to realize nac,P di verjsi : okl gEEMntchlng
center 50 is designed as follows. As showh 411 Fig. A 3
.plurality of radio base stations are subjected to SMAtChlng —a—g-gd t al

‘switching unit 52. Thereafter, these signals are out put, as one si gnal ,
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is then connec

~or is returnedghyghe (ﬁl "mtgpd lénlt hh [ @ DR iRNGRed ildh a JiIl | I e
~unit within a nobile |cat|on et rough the volce processing
~unit 54 .and théoﬁh&b&éﬁ5ﬁﬂidillﬂhé“§ﬂgd§& storage sectlons, ‘for comparing -
some or all of the packet signals stored in all the signal
storage sections with each other to select one packet
signal, and outputting the selected packet signal.
| In'order to achieve the.second object, according to
the second aspect of the present invéhtion, there is
provided a mobile.switching center in a mobile communication
' system comprising a plurality of mobile units, a plurality
of radio base stations, each performing communication
between the plurality of mobile units in a self-radio zone
through a radio channel, and the mcbilé switching center for
perfofming general control over the plurality of radio base
stations, in which system signals are transmitted, in the
form of packet signals, between the mobile switching cenﬁer
and the pluraliﬁy of radio base stations, wherein an input
terminal of a packet signal selectiﬂg apparatus for select-
ing one of a plurality of packet signals transmitted through.
a plurality of communication—paths is connected to a first
packet switching unit serving as an interface between the
plurality of radio base stations, and a communication signal
processing unit connected to an interface for a public

network is connected to an output terminal of the packet

This Sheet H

umummmnm



I nst he gonventional nobile switching center showmn in Fig. 2, however, since
the diversity synthesizer 55 is directly connected to the voice'processing
unit 54, diversi- ty synthesizers 55 equal to voice processing units 54 in
-5- nunber are required. In addition, in commnicatjon between nDblle
uni t's; ~a-voi ce_signal passes through the voigce Pr OCERSInT QL T Sdwt-wi-C e
resulting in a-deterioration in signal quality. .Fur g :’$§EEN e
di versity synthesiz- er 55 receives signals.fromthe 3
52 through a plurality of input term nals, conpllcated |nput des
nanagenent i's sfgwaleﬂelecthngdagpaﬁhtﬁsntmimuqh a second packet switching

unit.

In order to achieve the nhird gbject, according to
the third aspect of the present invention, there is provided
a mobile switching center in a mébile éommunication system
comprising a plurality of mobile units, a plnrality of radio
base stations, each performing communication between the
pluraiity'of mbﬁile units .in a self-radio zone through a
radio channel, and the mobilg switching center for perform-
ing general control over the plurality of radio base
stations, in which system signals are tranSmittgd, in the
form of packet signals, between the mobile switching center
and the plurality of radio base stations, wherein an input
terminal of a packet éignal selecting apparatus for select-
ing one of a plurality of packet signals transmitted through
a plurality of cbmmunicatiqn paths is connected to a first
packet switching unit serving as an interface between the
plurality of radio base stations, and a communication signal
processing unit connected to an interface for a public
network‘is connectéd to the packet switching unit.

According to the first aspect of the present
'invention; as in a digital automobile_telephdn? system in
Japan ("Digital Automobile Telephone System", RCR STD-27,
Radio System Develppment Center Foundation), the period of

a2 signal generated by a modulation/demodulation unit in a
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unit 52 for signals fromradio base stations. The present invention has
beéen nede in consideration of the above situation, and has as its first
obj ect to provide a packet signal selecting apparatus which can unify the
destinati on addresses of packet signals froma plurality of comunication
paths into one designation address so as to facilitate nanagenent of the
desi gnati on addresses of “packet signals. 4t92i-s the second object of the
present invention to provide a nobile switching center which perforns
sw tching of 'a'signal after the signal is selected by a packet signa

sel ecting apparatus, thereb reventing a deterioration in signal quality
and obt ai ni ngraddiorebapey statien [s jast Handd r dsont&cmsec t hangr cpagket

i nvention to provide a nobile switching center which realizes the func-
signals are not continucusly input from the same modula-

tion/demodulation unit to a packet sign;l selecting appara-
tus. For this reason, even if packet signals to which
discrimination data indiéating signal-to—néise ratios or
signal quality are added in a radio ba§e station are input
to a packet signal selecting apparatus through one input
terminal, one packet signal .is output by compafing/selecting
the packet signals; stored in signal storage sections, using
the discrimination data. Therefore, even if signals from
the same mobile unit are simultaneously received by a
plurality of radio base staﬁions and transmitted to a mobile
switching center, only one destination address needs to be
set for packet signals from a plurality of communication
paths, thereby facilitating management of the destination
addresses of packet signals.

| According to the second gspecf of the present
invention, by arranging a packet switching unit between a
communication signal processing unit, such as a voice
processing unit.or a fax signal processing unit, and the
packet signal seiecting apparatus, pommunicapibn signal
processing units and packet signal selecting apparatuses can
be freely combined with each other. Since a ﬁacket signal

selecting apparatus is not used in some case, the number of



tions of 1a plurality of packet smﬁtchihg units by using only 6 one
packet switching unit, thereby sinplifying the arrangenent. In order to
achieve the first object, according to the first aspect of  the present

i nventi on,

there is provided a packet signal selecting: apparatus’ for a

nmobi | e communi cati on system said systemingduwding a plurality of nobile
units, a‘plurality of radio base stations, each said base station z
comuni cating through a radio channel with said plurality of nobile units
in a radiio zone to which said nobile units are assigned, and a nobile

swi tching centpacket edgnall |selpching pdppatratysed cari bebaset stat benmuchn
which signals are transmtted, in the form of packet signals, between said
nobi | e smntch|sga&kerethandthamdoﬁlqommunycatlpadsmghakePSOaESsmag saiids.

packet signal : .
plurality of phskadditgmalssingesawitebingro

sel ecting apparatus being deS|gned io as to §E|?Ct ong of a
ghagket signals is performed

in the packet switching unit, commuqication between mobile
units can also be performed without causing a deterioration
in signal quality which is caused when communication is
performed'through a communication signal processing unit.
In addition, a diversity effect can be obtained.

According to the third aspect of the present
invention, since a packet switching unit between a communi-
cation signal prdcessing unit and a packet signal pfocessing
unit end a packet switching unit serving as an interface
with respect to a radlo base statlon are realized- by one
packet switching unit, the arrangement of a mobile sw;tchlng
center can be simplified.

The above and many other advantages, features and
additional objects of the present invention will become
manifest to those versed in the art upon making reference to
the following detaile? description and accompanying drawings
in which preferred structural embodiments incorporating the
principles of the present invention are'shown by way. of

illustrative example.



plurality of communication paths, so that said packet signal selecting
apparatus provides said nobile switching center with neans for.continuously
rel aying the respective packet signals fromsaid plurality of .nobile units
regardl ess of the quality of the plurality of communication paths, said
apparatus conprising: an input termnal; a3l urality of signal storage
sections for respectively storing a plurality of packet signals input
through said input termnal; switching neans for-distributing a plurality
of packet signals continuousl ut_termnal to said

i nput through said in

plurality of signal storagé5%¥§¥igﬁ§c%ﬁﬁTE§ sPRgTRE; RAVENGP st orage

ti t ti tore th ket, si | s; d di i m ti
ni 1. connect ed to al 1748 b ot IoRD AJESEER PORE IR, FhE R EEFFAEREBREbr
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signal. In O”ﬁﬂbfiéEﬁ%&f@ﬁiﬁgecéﬁﬁgfd obj ect, according to the second

n,

aspect of the present 1nventi eré is provided a nobile switching

center for a nobile comgnizrald ¢ pIGERCd: agF RN §h8§iﬁgp£l=!é%££é{n§ém§i‘2@!d§
units, a plurality of radi o base stations, "each said base station providing
comuni cat i on beioesh ek Pl MOBL1EY s@f tEBRhbe cenitey idesAidrid o realize
‘macro-diversity; .
. Fig. 3 is a block diagram showing the arrangement of
an embodiment of a packet signal selecting apparatus
according to the present invention;

. Fig. 4 shéws an example of the format of a packet
signal transmitted between a rédio base station and a mobiie:
communicéfion control station; -

Fig. 5 is a block diagram éhowing the arrangement of
another embodimenf of a packet signal selecting apparatus
according td the present invention;

Fig. 6 is a block diagram is_a block diagram.showing
the arrangement of" én embodiment of a mobile switching
center according to the present inyention} and

Fig. 7 is a block diagram showing the-;rrangement of

another embodiment of a mobile switching center according to

- the present invention.



bei ng 7 effective for providing overall control -over
radi o base stations, in which systemsignals are transn
of packet signals, between said nobile switching centern
of radi o base stations, an input term nal-df2a packet signa Eteet0g
apparatus for seléecting one of a plurality of packet signals transmtted
through a plurality of communication-paths being connected to a first
packet switching unit serving as an interface between said plurality of
radi o base st ati onsPERAILEDc DESCRIPITLOYNOE| HHEl PBESEBBREDN GMBODIMENTISoCt ed
to an interface for a public network being connected to an outEut term nal

of said packet signal FBPeR¥eRERpphREEREioMm widh Resdasmnr einsdeteaiing

unit. In order to achieve the third object, accordigg to the third aspect
of the presentW1th reference to several preferred embodiments in conjunc-

tion with the accompanying drawings.

Fig; 3 shows the arrangement of the first embodiment
of a packet signal selecting apparatus defined in claim 1.
Referring to Fig. 3, reference numeral 100-denotes a packet
signal selecting apparatus; 101 and 102,.signal storége
sections; 103, an input terminal; 104, a switch; 105, a
discrimination unit; and 106, an output terminal. Fig. 4
shows the format of a packet signal transmitted between a
radio base station and a mobiie swiﬁching center.

Assume that the switch 104 is connected to the
signal storage section 101 iﬁ an iﬁitié; coﬁdifion. When a
signal from a mobile unit is received at a radio base
station, a signal-to-noise ratio is added, as discriminatign
data, to the signal to form a packet signal. Note that as
the discrimination data, signal.quélity data may be used.
The packet signal input through the. input terminal 103 is
stored in the signal storage section 101 througﬂ the switch
104. Thereafter, the switch 104 switches the packet signal
input designation to the signal storage section 102. The
discrimination unit 105 compares the discrimiﬁgéion_data_in
packet signals stored in the signal storage sections 101 and
102 with each other at predetermined time intervals. If a

This Sheet Ha
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I nyentign, there is provided a nobile switching center for a nobile

communi cation systemconprising a pluraliity of nobile units, a plurality of
radi o base stations, each said base station providing canfruni cati on bet'ween
said plurality of nobile units in a radio zone to which said nobile units
are assigned, said nobile switching center ggi.ng effective for providing
overall control -over said plurality of radio base stations, in which system
signals are transmtted, in the formof packet signals, between said nobile
switching center and said plurality of radi o base stations, an input

term nal of a packet sigmall sstased nin appar atgsallostodaryd | sgebhenofifa is
plurality of packet signals transmtted through a plurality of

comuni cat i onsspiehtelei oy cthmedasd st 0ofl fihet disckeimisvatidn nglatrds the
serving as an interface between said plurality of radi o base stations, and
a communi cat i oAisrghmingtieassindg JO5 avpwdst &he selechedr packetosignal

public network being connected to said packet switching unit. :
and erases the packet signals stored in the signal storage

sections 101 and 102.

Fig. 5 shows the arrangement of the second embodi-
ment of a packet signal selecting apparatus defined in claim
1. Referring to Fig. 5, reference numeral ilo denotes a
packet signal selecting apparatus; 111, 112, and 113, signal -
storage seCtions,' each having the function of a shift
register; 103, an input terminal; 105, a discrimination

.'unit; and 106, an output terminai. B

A packet signal input through the input terminal 103
is stored in the signal storége section 111 first. When the
next packet signal is input, the packet signal stored in the
signal storage section 111 is shifted to the signal storage
section I12, and the newly input packet signal is stored in
the signal storagé.séction 111. The.discrimination unit 105
compares the discrimination data in packet signals stofed in
the signal storage sections 111, 112, and 113 with each
other at predetermined time intervals. If a packet signal
stored in the signal storage section 111 is selected on the
basis of the discrimination data, the discrihinétion unit

105 outputs the selected packet signal to the output



REPLACEMENT SHEET 8 According to the fifst aspect of the present invention,
as in a digital autonobile tel ephone systemin Japan ("Digital Autonobile

Tel ephone Systeni, RCR STD- 27, Radi o System Devel opnent ~Seater
t he period of a signal generated by a nndulgélon/denndu EHEIQHEEﬁ,
-9- radio base station is as large as 20 Ts )

si gnal

sel ecting appara- tus. For this reason, even if packet signa

Foundat i on),

which discrim patlopn.q9ateyd ndhgatd 1.y qial 'égéﬂgi:s%.xrg%%llgss Slored in the

signal storage séetions 111, 112, and 113.

| -Fig; 6 shows the arrangement of an embodiment of a
mobile switching center aecording to the present invention
defined in claim 2. 'Referring to Fig. 6, reference numeral
200 denotes a mobile sﬁitching center; 201, a public network
interface for interfacing between a public network and a
mobile-comﬁunication network; 2b2 ena-203, eommunication
signal processing units; 204, a packet signai selecting
apparatus; 205 and 206, packet switching units; 210 and 220,
radio base stations; and 230, a mobile unit. Note that the
packet signal selecting apparatus 204 may be a packet signai
selecting apparatus real;zed by the invention defined in
claim 1 or a paeket signal selecting apparatus having a
plurality ef input terminals. The communicetion. signal
processing units 202 and 203 correspond to voice processing
units 4 and 5. and serve to cempress signals. The voice
processing units 4 and 5 are_designéd to process only véice

signals. In contrast to this, the communication signal

. processing units 202 and. 203 are designed to process FAX

signals and data as well as voice signale.

Assume that signals transmitted from the mobile unit
230 are received by the radio base stations 21d~§nd 220. 1In
this case, the radio base stations 210 and 220 respectively

add data representing signal-to-noise ratios, obtained at

“).7 Wi



sighal quality are added in a radi o base station are input to a packet
signal selecting apparatus through one input term nal, one packet
signal.is output by conparing/selecting the packet signals, stored in _
si gnal storage. sections, using the discrinination data. Therefore, even if
signals fromthe sane nmobile unit are simli8neously received by a
plurality of radio base stations and transmtted to a nmebile switching
center, only one destination address needs to-be set for packet signals

the dest nat1 ohbaadrE88aso; FRERRFLeR ondid CRBLOPUFRELE o (e SE00nPACRR!

cormuni cat on SSPHRER" padl EHHIRELTT Rl irhet "F dd oFb. BN NFERAe

or a fax si gnaéwﬂ'.eﬁ?cﬁﬁj n@eﬂejaic’ fdbd th%.i.nce the signals from the same
mobile unit are simultaneously received'by the plurality of
radio base stations, the respective packet signals a;e_input
to the packet signal selecting apparatus 204 through the
packet switching unit 206. The packet signal selecting -
apparatus 204 compares the signal-to-noise ratio data of the
two packet signals with each other} and outputs a packet
signal having a higher signal-to-noise ratio to the packet
switching unit 205. When a partner is present in the public
network, the packet signal received by-the packet switching
unit 205 is decoded by the.communication signal processing
unit 202, and the resultant signal is transmitted to the
public network through the public network interface 201. If
the partner is present in the same mobile communi;;tiOn
network, thé packet signal is returned from the packet
switching unit 205 to be transmitteﬁ to the partner. With
this operation, communication between mobile units in the
same mobile commﬁﬁicatgon neéwork can be performed without
the mediacy of a communication signal processing unit,
thereby preventing a deterioration in signal quality caused
when a signal passes through a communication sfgﬁal process-

ing unit twice. Assume that a signal transmitted from the

mobile unit 230 is received by only the radio base station



»

packet S|gnal sel ecting apparatus, conmunication signal processing units
arld packet signal selecting apparatuses can be freely combi.ned with each
other. Since a packet signal selecting apparatus is used |n sonme case,
t he nunber of - 10 - packet signal selecting appa 3 he set to
be nuch smaller than that of conmunication signal prfocess ’ _ E
addition, since switching of packet Signals is perfdrmedd 'vcEDpa
swi tching unit, conmunication between nobil&-units can al S0 Be—pe
wi t hout causing a deterioration in signal quality which is caused when
communi cation is performed through a conmuni cation signal processing unit.

210. In this case, the packet signal transmitted to the
packet switching' unit 206 is transferred to the packet
switching unit 205 without the mediacy of the packet signal
.selecting apparatus 204 even if a partner is present in the
'pub]..ic network. The signal is then transmitted to the
public network through the communication signal processing
unit 202 (or 203) and the public network interface-.201.
wWith this operation, the reqﬁired number of packet signal
selecting apparatuses 204 is smaller than the number of
communication signal processing units, thereby achieving a
reductiori in size of the overall arrangement.

Fig. 7 shows the arrangement of another embodiment
of a ﬁobile switching center according to the present
invention defined in claim 3. 'Referring to Fig. 7, refer-
ence numeral 300 denotes a mobile switching center; 301, an
interface for interfacing between a public network anq a . ..
mobile communication network; 202 and 203, cdxnmunicatioﬁ
signal*processing units; 204, a packet signal selecting
apparatus; 305, a packet switching ,lunit;~210 and 220, radio
base stations; and 230, a mobile unit. Note that the packet
signal selecting apparatus 204 may be a packet signal
selecting apparatus realized by the inventionﬁaéflned in

claim 1, or a packet signal selecting apparatus having a

plurality of input terminals.

This Sheet Has Been Replaced
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| naddi tiron, a diversity effect can be obtained. According to the third —
aspect of the present invention, since a packet switchipgg unit bet
comuni - cation signal processing unit and a packet sig jsTees .
and a packet switching unit serving as an interface-w § et § xqli O
base station are realized by one packet swiXZhtng unit/ ; 5

a nobile switching center can be sinplified. The above and nmany
advant ages, features and additional objects of the present invention w
become nmanifest to those versed in the art upon making reference to the —
fol | owing detail ed des®EppmEokhakdsigraksxanniditad feen thamebidecreited
structural enbodinents incorpqQrati t he, princi pl es qof the present

i nvention are %ﬁgmﬁr%yr%%ﬁlﬁg i PY [Si¢ iadie Pesfekations 210 and 220. In

this case, the radio base stations 210 and 220 respectively

add data indicating signal-to-noise ratios, obtained at the
time of reception, to the signals to form packet signals,
and transmit thé packet signals to the mobile switching
. center 300. Since the signals.from the same mobile unit are
simuyltaneously received..by' the plurality of radib' base
stations, the respective packet.signals are ihput to the
packet signal selecting apparatus 204 through the packet
switching unit 305. The packet signal selecting apparétus
204 compares the signal~to-noise ratio " data of the received -
two packet signals with each otﬁer, and outputs a signal
having a higher signal-to-noise ratio to the packet switch-
_ing unit 305. The packet signal transferred to the packet
switching unit 305 is decoded bf fhe coﬁmunication_signai
processing unit 202 when a partner'is present in the pﬁblic.
network. The resultant signal is ﬁhen tr#nsﬁitted to the
public network through the-puplic'network interface 301. If
the partner is present in the same mobile -communication
network, the packet signal is returned by the packet
switching unit 305 to be transmitted to the partner. With
this operation, communication between mobileﬁﬁhits in the
same mobile communication network can be performed without

the mediacy of a communication signal processing unit,

This Sheet Has Been Replaced




- 11 - BRIEF DESCRI PTION OF THE DRAWNGS Fig. 1 is a bl ock di agram show ng
the arrangenent of a nobile switching communi cati on system using a
conventional nobile switching center; Fig. 2 is.a block diragram show ng the
arrangenent of a conventional nobile switching center designed to realize
macro-diversity; Fig. 3 is a block diagramspghaw ng the arrangenent of an
enbodi nent of a packet signal selecting apparatus according to the present
i nvention; Fig. 4 shows an exanple of the format of a packet
thereby preventing a deterioration in signal quality caused
when a signal passes throﬁgh a communication signal process-
ing unit twice. Assume that a signal transmittéd from the
' mobile unit 230 is received by only the radio base station
210. 1In this case, the packet signal tranémittéd to the
packet switching unit 306 is transmitted to the public
network through the communication signal processing unit 202
(or 203) and the public interface 301 without the mediacydgf
the packet signal seiecting apparatus 204 even ifla.partner
is present in the public network. With this 6peration, the
| reéuired number of packet signal selecting apparatuses 204
is smallér than the number of communication.signal process-
ing units, thereby achieving a reduction in size of the
overall arrangement. Note that in ihis embodiment, the
.packet switching unit arranged between the communication
signal processing units 202 and 203 and the packet sigﬁal
-selecting apparatus 204, and the  packet switching unit
serving as an interface between the radio base stations 216
and 220 in the embodiment.shown in Fig. 6 are realized by
one packet switching unit, thereby simplifying the arrange-

ment of the mobile switching center in Fig. 6.



signal transmtted between a radi o base station and a nobile conmunication
control station; Fig. 5 is a block diagram show ng the arrangenent of

anot her embodi nent of a packet 'signal sel ecting appar at 0 f e
TS STEE S

oresent versiu WM I .ozt 2ocam 15, o oo STECRe o e

present inventton® and"Fi§. 7 is a block di"agram showi ng the arrang of
anot her enbodi nent of a nDblle smntchlng center according to the present

i nventi on. 12

- CLAIMS
1 1. A packet signal selecting apparatus arranged in
5 2 .a‘mobile.switching center in a mobile communication system
| 3 including a plurality of mobile units, a plurality of radio
4 base stations, each performing communication between said
5 ‘plurality of mobile units in a self-radio zone through a
6 radio channel, and said mobile switching center foxr perform-
7 ing .general control over . said plurality of radio base
8 stations, in which system signals are transmitted, in the
9 form of packet signals, between said mobile switching center
10 and said plurality of radio base stations, said paéket
11 signal éeleéting apparatﬁs beihg designed to'seleCt_one of
12 a plurality of packet_signals tra.nsmitted through a plurali-
13 ty of communication paths so -c;is to provide said mobile
1; switching center with a function of continuoﬁsly relaying
15 the respective packet signals from said plurality of moi:ile ‘
16 units regardless ‘of quality of the plurality of communica-
17 tion paths, comprising::
18 an input términal; J. } -
19 a plurality of signal storage sectibns for respec-
20-‘ “tively storing a plurality of pécket signals input through
21 said inﬁut términal; .
22 switching means for distributing a plurality of
23 packet signals continuously input through said input
24  terminal to said plurality cf signal storage sections and

: '\
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DETAI LED DE

wi || be descrj hth reference to several .preferred enbodi nents
i n conjunc- lmﬂﬂl Hmliﬁ npanyi ng draw ngs. Fig. shows the

ar r angenent o Llr$ odi nent of a packet signal aratus
accordi ng-to the present invention. Referwipg to Fig. B, !i HE Ewnsrggmr
100 denotes a packet signal selecting apparatus; 101 a OﬁEPkAgﬂyl
storage sections; 103, an input terminal; 104, a switch; 1
discrimnation unit; and 106, an out put t er ni nal . Fig. 4 shows the fornat

FERRED EMBODI MENTS The present invention

of a pacRét si g:raa:lsmmmqltedgnelms'enrageaaectbase tpatrespentdvelvstere
SMAtchlngécenter Assune that the switch 104 is connected to the signa

st or age

cti ofheoPackedh signaks; @ndliti on. Wien a signal froma nobile

unit is Egcelved at a radio base

28
29
30
| 31

10
f1
12.
13
4
15
16
17

18

a dlscrlmlnatlon unit, connected to all said signal
storage sections, for comparing some or all of the packet
signals stored in all said signal storage sectiohs with each
other to select one packet signal, and outputting the

selected packet signal.

2.. A mobile switching center in a mobile communica-

tion system comprising a -piurality of mobile units, a

plurality of radio base stations, each performing communica-

tion between said plurality of mobile units in a self-radio

zone through a radio channel, and said mobile switching

center for performing general control over said plurality'of

radio base stations, in which system signals are transmit-

ted, in the form of packet signals, between said mobile
switching center and said plurality of radio base stations,

wherein an input terminal of a packet™ signal
selecting apparétus for selecting:one“bf a fﬂurality-of

packet signals transmitted th;ough a plurality of communica-

tion paths is connected to a first packet switching unit

serving as an interface between said plurality of radio base
stations; and a communication signal processing unit
connected to an interface for a public networfris connected
to an output terminal of said packet signal selecting

apparatus through a second packet switching unit.

Sheet Has Been Re] laced
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station,. a signal-to-noise ratio is added, as discrimnation data, to the
signal to forma packet signal. Note that as the discrimnation data,

signal quality - The packet signal i h_the.
termnal 103 is mgmnl W m Ignel storage section MGHEng{AstmNs

I nput
itch’

104: Thereafter, switches t packet |gnaJR5puweED
designatien to the si gnal storage section .~ The QOrstri-m-Aatdnunik 105
conpares the discrimnation data in packet signals stored in‘the S|gnal '
storage sections 101 and 102 with each other at predetermned tine :
intervags. 1f a - 43 -5 RRGkefe %v&’iaéhﬁtgo efte? 1ACaShdPf e SLOHAYS1ca-
section 101 is
2 _ tion system comprising a plurality of mobile units, a
3 plurality of radio base stations, each performing communica-
4 tion between said plurality of mobile units in a self-radio
5 zone through a radio channel, and said mobile switching
6 center for performing general control over said plurality of
7 'radio base statlons, in whlch system signals are transmit-
8 ted, in the form of packet 51gnals, between said mobile
9 switchlng center and said plurality of radio base stations,
10 wherein an input terminal of a packet signal
11 selecting apparatus for selecting one of a plurality of
12 packet signals transmitted through a plurality of communica~
13 tion paths 1is connected to a first packet switching unit
14 serving as an interface between said plurality of radio base
15 stations, and a . communication signal processing unit
16 connected to an interface for a public network is connected
17 to said packet switching unit.

This Sheet Has Been
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sel ected on the basis of the discrimnation data, the discpjni
105 out puts the sel ected packet signal and erases the pac T‘H
in the signal storage sections 101 and-1@2 -Fig. 5 shows tjhe
t he second enbodi - nent of a packet A%s&‘ﬁ' el ecting apparls ‘
claim1l. Referring to Fig. 5, referencé Tnuneral 110 denotes a pa
signal selecting apparatus; 111, 112, and 113; signal storage sections,
each having th ﬁg i SRGYALy SERECT ING) APPARATUSIANEN i nput terminal ; 105,
a discrininati QiopfLE; sRteckefc @@:mhpghc&,ﬁbﬁh&abmAFWEt signal ‘i nput
through the input termnal 103 is stored in the signal storage section 111

first. Wen the next packet signal is input, the packet signal stored in
the signal storage Jfeddbinte sVitching centes Phcthigimvarbiggeincludes

a public network interface, a communication signal process-~

ing unit for performing code transiation, a packet switching
unit for performing switching of a packet signal between the
communication signal processing unit and a radio base
station in accordance with the destination of i.\:he packet

- signal, and a packet .signgl selécting apparatus. The packet
signal selecting apparatus (100) includes cne input terminal (106), a
plurality of Signal storage sectio.ns(101,'1oz) for respectively

.. storing a plurality of packet signals inpﬁt through the
input. terminal, a sw:.tch:.ng _means. for dis_tributing a
plurality of continuously' input packet signals to the
plu_rality of signai storage sections and causiﬁg them to
respectively store the signals, and a discrimination. unit
for comparing some or all of the packet signals stored in
all the signal stofage sections with each other to select

-one packet signal, and outputting the selected packet.

signal. (Fig. 3)

This Sheet Has epléced
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sectti®r 412, and the newy input packet signal is stored in the signal
storage section 111. The discrimination unit 105 conpares the
discrimnation data in packet signals stored in the signal storage sections
111, 112, and 113 with each other at predetermned tine intervals. If a
packet signal stored in the signal storage_section 111 is selected on the
basi s of the discrimnation data, the di c5inination_unit 105 out put's the
"sel ected packet signal to the output -14 - termnal 106 and erases the
packet signals stored in the signal storage sections 111, 112, and 113.

Fig. 6 shows the a%ﬁaqgenent of an enbodi nent of a '
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nobitl e swi tching center according to the present invention defined in claim
2. Referring to Fig. 6, reference nuneral 200 denotes a nobile sw tching
center; 201, a public network interface for interfacing between a public
network and a nobil e comuni cation network; 202 and 203, communi cation
signal .processing units; 204, a packet signal selecting apparatus; 20.5
and 206, packet switching units; 210 n2 20, radi o base stations; and 230,
a nmobile unit. Note that the packet sgb at sel ecting apparatus 204 nmay be a
packet signal selecting-apparatus realized by the invention according to a
first enbodi ment thereof, or a packet signal selecting apparatus having a

plurality of input term nals. The comruni cation signal processing units
202 and 203 correspond to voice processing units 4 and 5 and serve to
conpress signals. The voice processing units 4 and 5 are designed to
process only voice ' o
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signals. «In contrast to this, the conmunication signal processing units 202
and 203 are designed to process FAX signals and data as well as voice
signals. Assune that signals transmtted fromthe nobile unit 230 are
received by the radi o base stations 210 and 220. In this case, the radio
base stations 210 and 220 respectively add data representing

signal -to-noi se ratios, obtained at - 15 - the time of recebtion, to
the signals to form packet signals,'ghd'5ransnit t he packet. signals to
t he nmobile switching center 200. Since the signals fromthe sanme nobile

unit are simultaneously received by the plurality of

FIG.3
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radi o base stations, the respective packet signals are input to the packet
signal selecting apparatus 204 through the packet switching unit 206. The
packet signal selecting apparatus 204 conpares the signal-to-noise ratio
data of the two packet signals with each other, and outputs a packet signa
havi ng a hi gher. signal -to-noi se ratio-to the packet.sw tching_ unit_ 205.

Wien a partner is present in the public network, the packet signal received =
by the packet switching unit 205 is degotd®d by the conmunication signal '
processing unit 202, and the resultant signal is transmtted to the public
networ k through the public network interface 201. If the partner is present

I n the sane nobile conmunication network, t packet signal is returned
fromthe packet switching unit 205 to b mtted to the partner. Wth
this operation, comunication' between bi | GN$§§ in the
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sane* nobid e communi cati on network can be perfornmed w thout the nmediacy of a
conmuni cation signal processing unit, thereby preventing a deterioration in
signal quality caused when a signal passes through a communication signal
process- ing unit twi ce. Assune that a signal transmtted fromthe nobile
unit 230 is received by only the radi o_base station - 16 - 210. 7 In
this case, the packet signal transm tt@d tD the packet swi tching unit 206
is transferred to the packet switching unit 205 without the intervention of
t he packet signal selecting apparatus 204 even if a partner is present in

t he. publ i c network. The signal is then transmtted to the

230
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public network through the comuni cation signal processi

203) and the public network interface 201. Wth this op PMQEMEU_TSHEET
requi red nunber of packet signal selecting apparatuses 4 s sﬁm wsn
t he nunber of conmmunication signal procgssing units, th rQ?)‘?i-ae-Le... g,
reduction in size of the overall arrangement. Fig. 7 shows the af

of anot her enbodi ment -of a nobile switching center according to the present
invention. Referring to Fig. 7, refer- ence nuneral 300 denotes a nobile
swi tching center; pAEKERNsIONALf 88Eré9ING NABPARRINDE hA&ipreen a public
network and a nobil e comruni cati on network; 202 and 203, conmuni cation

si gnal processi ngMOBIGE SWITCHIPGACKENTER gNCLUBINGt THME &ppam at us; 305, a
packet switching unit; 210 and 220, radi o base stations; and 230, a nobile

unit. Note that the_ packet

_ The present invention relates to a. packet signal
seiecting apparatus for selecting one of a plura'J..ity of
packet signals respectively transmitted through a pluralify
of communication paths in a_mobile communication syétem, and
a mobile swi_t_:chi‘ng .' 'center.' -includiné the apparatus and

realizing macro-diversity.

A c¢onventional mobile communication system for
vehicle telephone sets and portable telephone sets uses a
small zone scheme of ¢overing the entire éervice area of a
mobile communication system with radio zones at a plurality
of locations. In th:is case, a radio zone :i_.s,_'a range in
which each radio base station communicates between
mobile units n'tounte_d. in wvehicles through radio channels.
One radio base station is installed in'one radio zomne, and
a p.luralz;._ty of mobile units freely move between the fespec—
tive zones. Each radio base _station can use a plurality of
radio channels and determines a radio channel to be used on
the basis of a radio wave pfopagation environment between
mobile units between which communication is to be performed.

In addition, if the radio wave propagation environment for



packet signal selecting apparatus having a plurality of i
- 17 - Assune that signals transmtted fromthe nobile uni )
received by the radi o base stations 210 8ind 220. In this Cose—tlf

base stations 210 and 220 respectively add data indicating signal-to-T

G anars, e paG Shickiif kb ubicnl SEERGRR né BrbMRunl I L L Chi ng conter
300. Since the signals fromthe sane nobile unit are
| In order to achieve the first object, according to the first aspect of the present
inve;ntion, there is provided a pack_et signal selecting apparatus for a mobile
communication system, said system including a pluraiity of inobile units, a plurality of
radio base stations, each said base station communicating through a radio channel with
said plurality of mobile units in a radio zone to which said mobile units are assigned, and
a mobile switching center for controlling said plurality of radio base stations, in which
signals are transmitted, in the form of packet signals, between said mobile switching
center and said plurality of radio base stations, said packet signal selecting apparatus
being designed so as to selecf one of a plurality of packet signals transmitted through a
plurality of communication paths, so that said packet sigm:zl selecting apparafus provides
.sa.id mobile switching center with means for continuously relaying the respective packet
signals from said plurality of mobile units regardless of ithe quality of the plurality of
communication paths, said apparatus comprising: an input terminal; a plurality of signal
storage sections for reépectively storing a plurality of packet signals input through said
input terminal; switchihg means for distributing a plurality of packet signals continuously
input through said input terminal to said plurality of signal storage sections and causing
said signal storage sections to respectively store the packet signals; and a discriming..t.igg_ o
unit, connected to all said Signal storage sections, for comﬁaring some or all of the
packet sigﬂals stored in all said signal storage sections with each other to select one

packet signal, and outputting the selected packet signal.

In order to achieve the second object, according to the second aspect of the present
invention, there is provided a mobile switching center for a mobile communication
system comprising a plurality of mobile units, a plurality of radio base stations, each said
base station providing communication between said plurality of mobile units in a radio

zone to which said mobile units are assigned, said mobile switching center being



apparatus 204 through the packet switching unit 305.
sel ecting apparatus 204 conpares the signal -to-noise
recei-ved two packet signals with each ot‘her, and outpl . W' ng a
hi gEer signal -to-noise ratio to the packet switch- ing U S ———The
packet si L . A i ' D of
Phe commet v A B IRE ghétall A8nREFERY siiighialiforiahio bio stRoBEORIMRY,
the publigpet Wldals afd@ran§ifiiflelianh the XoAh of phdkeD signaRS Betwé&h baidt hebiebl i C
net wor k through.“. he public network interface 301. IT t he partner is present
in the sagRitciily bent&iOAML Fdig gﬂﬁxangncﬁ idid basetsitiony 2@k édput sergrimd] dfsa patket ned
by the packet switching unit 305 to be transmtted to the partner. Wth
signal selecting apparatus for selecting one of a plurality of packet signals transmitted

-

through a plurality of communication paths being connected to a first packet switching
unit serving as an interface between said plurality of radio base stations, and a
communication signal processing unit connected to an intgrface for a public network
being connected to an output terminal of said packet signal selecting apparatus through a
second packet switching unit.

In order to achieve the third object, according to the third aspect of the present
invention, there is provided a mobile switching center for a mobile communication
system comprising a plurality of mobile units, a plurality of radio base stations, each said
base station providing communication .between said plurality of mobile units in a radio
zone to which said mobile units are assigned, said mobile switching center being
effective for providing overall control over said plurality of fadio base stations, in which
system signals are transmitted, in the form of packet signals, between said mobile
switching center and said plurality of radio base stations, an input terminal of a packet
signal selecting apparatus for selecting one of a plurality of packet signals transmitted . .
through a plurality of communications paths being connected to a first packet switching
unit serVing as an interface between said plurality of radio basé stations, and a
communication signal processing unit connected to an interface for a public network

being connected to said packet switching unit.



T

this operation, communication between nobile units in the same nobile
communi cati on network can be perfornmed w thout the .r,-;,.._.--_=. ien-of g
~communi cation signal processing unit, - 18 - ther efYREPIACENIEN'E
deterioration in signal quality caused when a signal ‘
conmuni cation signal process- ing unit t&ice. Assume fizdte a.. 80N '
transnmtted fromthe nobile unit 230 is received by offy=the=xad o HASE
station 210. In this case, the packet signal transmtted to the packet
switching unit 306 is transmtted to the public network through the

communi cat | on Slodfghe 5 AL HENApHAIdf BOPrésRlr B s'fiCa Rl Guldiiferce

301 wi thout the ne
telephone system in Japan ("Digital Automobile Telephone System", RCR STD-27,

- Radio System Development Center Foundation), the period of a signal generated by a
modulation/demodulation unit in a



the packet signal selecting apparatus 204 even if a partner is present
the public network. Wth this operation, the requi :*-—-~ f—nanclk A

si gnal

~sel ecting apparatuses 204 is snaller than the: FBHCWNTSHEE
comruni cation signal process- ing units,,thereby achiffeyi ng |
ﬁ%ai-m

size of the overall arrangenent. Note that in this

switching unit arranged between the comuni cation signal PrOCesSSHg—=tiH

202 and 203 and the packet signal selecting apparatus 204, and te pécket

in

S

swi t chi ng unit SEetATNgpapE8grRIprgoiace ttHEWPBRBEFERREDaEMBOREMERTSt i ons 210
and 220 in the enbodi ment shown in Eig. 6 are realized by one packet
switching unit, thehebprsiswmit fyhventhen avibhgbe mescoibede inoidetail
switching center in Fig. 6.

with reference to several preferred embodiments in conjunc-

tion with the accompanying drawings.

Fig. 3 shows the arrangement of the first embodiment

of a packet signal selecting apparatus according- to ;he'present invention.

Referring to Fig. 3, reference numeral 100 denotes a packet
signal selecting apparatus; 101 a'nd 102, signal storage
sections; 103, an input terminal; 104, a-switch; 105, a

discrimination unit; and 106, an output terminal. Fig. 4

- shows the format of a packet signal transmitted between a

radio base station and a mobile switching center.
1 Assume that the switch 104 is connected to the

signal storage section 101 in an initial condition. When a

signal from a mobile unit is received at a radio base

station, a signal-to-noise ratio is added, as discriminatidn
data, to the signal to form a packet signal. Note that as
the discrimination data, signal quélity data may be used.
The packet signal input through the. input terminal 103 is
stored in the signal storage sectionlloi througﬂ the switch
104. Thereafter, the switch 104 switches the packet signal
inﬁﬁt designation to the signal storage section.102. The
discrimination unit 105 compares the discrimination data in
packet signals stored in the signal storage sections 101 and

102 with each other at predetermined time intervals. If a



19 CLAIMS 1. A packet signal selecting apparatus for g=ashile
comruni cation system said systemincluding a plurality CHEMUEW&W&
plurality of radio base stations, each said base statia cormi: | cating
through a radi o channel with said plurd4ty of nobile yhDam lrkaﬂﬁﬁi ;
to which said nobile units are assigned, and a nobil e sWwichiag—conter
controlling said plurality of radi o base stations, in which signals are
acket signals, between said nobile_swtching

' d, i h
contor anfeEBIad o F] By EPRRFD Habe HAGKT OnéLotala peerd ogndihie

| ectin rat el L gned as, o l.ect .one of a plurality of
;:cket | s?ﬁ%gﬂglt rsﬁos“%ééjg%ggﬁ%gﬂahl;?pl E%gl'i ggdoﬁagdmﬂmi cati.on paths, hso
that said packet . si:ghal.s [ a LOV] sal ' i t chi ng
center w tﬁ neans%lflﬁ]' c%ntg%lﬁggug f/a %e gy]ii’qsr%1 t te\erfej?o%c%%g%g%bgt %\g ganal S
from sai dpgbytal ik t¥nRE1 LenkBkt ackegaidhesd Afhd :E{Qé'éﬁtt Yn9bnti®n

plurality of communi cationh paths, said apparatus co I SI ng:
defined in claim 2. Referring to Fig. 6, reference numeral

200 denotes a mobile switching center; 201, a publichetwbrk
interface for interfacing between a public“ network and a
mobile commﬁnicatio'n netwqu; 202 and 203, .communicat'ion
signal processing units; 204, a packet signal selecting
apparatus; 205 and 206, packet switching units; 210 and 220,
radio base sta.-tions; and 230, a mobiie'unilt. Note that the
packet signal selecting apparatus 204 may be a.'packet signal
selecting a'_pparatus realized by the inyention according;;to a first
embodiment thereof, b_r ‘a packet signal s_electihg apparatus having a
plurality of inpuf terminals. The communication signal
processing pnits 202 and-203 correspond t.o voice processing
units 4 and 5 and serve to compress signals. The voice
processing units 4 an_d 5 are designéd to process only voice
signals. In conti:ast to this, the communication signal -~
processing units 202 and.203 are designed to process FAX
signals and data as well as voice signals.

Assume that signals transmitted from the mébile unit
230 are received by the radio base stations 210 and 220. 1In
this case, the radio base stations 210 and 220 respectively

add data representing signal-to-noise ratios, obtained at



fan iﬁput termnal; a plurality of signal storage secggansmfgL respectively
storing a plurality of packet signals input through [sgiEgy) T 1T ;
mﬁ%ﬁé“t gﬁ’FFﬁu usly
e

switching means for distributing a plurality of pacllet sig

i nput through said input termnal to said plurality|lopggig

sections and causing said signal storage sections t gC L1 Wiy orie the

packet signals; and a discrimnation unit, connected to all said §ign

storage sections, for conparing sone or all of the packet signals stored in

all said signal storage sections wi t h—ed€hother to sel ect one packet

signal, and outputting the selected packet signal. 2. A nobi-l e swi tching

_center for a nobile conmunication system conprising a plurality of nobile

units, ap al ity _of_.radi o base_ stations,. eac [ e . yop _pr.qvi di ng

conmuni cat Pg?‘bet \¥\Eertl:hsl§i dc%?ﬁf ality po‘-"fcqcrﬁ)tbi u‘%lf‘t grlté%l énlﬁ:ta"ﬁ%% §8ne§[eo

whi ch said Ile ls kgn sai.d L L f3chy t |
gIBE&'elt Hg&rtéh% r:ﬁﬁig fbe Sdk @Qﬁéfeﬁ%& hL g %ég@b{‘age

effective F providing over control over saird plurality of r
- stati OngywitBnYRAECANI¥S LYY St et Hee intervention of the packet signal

selecting apparatus 204 even if a pawtner is present in the
public network. The signal is then transmitted_ "to the
public network through the communication signal processing
unit 202 (or 203) and the‘public network interface'201.f
With this operation, the required number of packet signal
selecting apparatuses 204 is smaller than the number of
communication signal proqessing units, thereby achieving a
reduct%oﬂ in size of the overall arrangement.

| Fig. 7 shows the arrangement of another embodiment
of a ﬁobile switching center accord;ng to ﬁhe present
invention. Referring to Fig. 7, refer-
ence numeral 300 denotes a mobile switching center; 301, an
interface for interfacing between a public network and a
mobile communication network; 202 and 203, communication
signal-processing units; 204, a packét signal selecting
apparatus; 305, a packet switching unit; 210 and 220, radio
base stations; and 230, a mobile unit. Note that the packet
signal selecting apparatus 204 may be a packet signal
selecting apparatus realized by the invention according to ﬁhe firsﬁ

embodiment thereof, or a packet signal selecting apparatus having a

plurality of input terminals.



20 transmitted, in the formof packet signals, bet ween sai d nobile
switching center and said plurality of radio base st :
term nal of a packet signal selecting apparatus for
plurality of packet signals transmtted through a pl.
comuni cati on paths being connected to a_first packe
serving as an interface between said ﬁ1dﬂallty of ra
a conmuni cation signal processing unit connected to an |nterface for a
public network being connected to an output term nal of said packet signal

sel ecting apparatu throug?ma second 3% ﬁ?%éé&ﬂj}%ﬁ”ﬁﬁe ﬁ%blf%ura |ty

swi tching center f c%ﬁ%%%lc 0N system conprising a
of mobile yapt 3,4 ﬂté@megftﬂé taaﬁg B! 8theionLarip sald fwe skRti on
provi di ng connunlcatlon N said ura |ty of nobile units in a radio

zone t0 whighsSaddDhile Haais Bé@e%@éﬂi&% S0 daﬁababe pelsipRfttig et er
being effective for prOV|d|ng
add data indicating signal-to-noise ratios, obtained at the
time of redeption, to the signals'to form packet signals,
and transmit the packet signals to the mobile sﬁﬁfching
center 300. Since the signals fiom the same mobile unit are
simultaneousiy - received b_’g the plurality of radio basé
stations, the respeétive packet'signals-a;e input to the
packet signal selecting apparatus 204 through the packet
switéhing unit 305. ‘The packet signal selecting apparatus
204 compares the signal-to-noise ratio data of the received .
two packet éignals with each other, and outputs a signal
haQing a higher sigﬁal—to-noise ratio to the packet switch-
~ing unit 305. The_packeivs;gnalnt;ansferred to the.packet
switching unit 305 is-decoaed bf £he communication signai
‘processing unit 2021when a partner is present in the public
network. The resultant signal is éhen transmitted to the’
public network through the public network interface 301. If
the partner is present in the same mobile ~communication
network, the packet signal is returned by'.the packet
switching unit 305 to be transmitted to the partner. With
this operation, communication between mobilemﬁnits in the
same mobile communication network can be performed without

the intervention of a communication signal processing unit,



overal | conmtrot—over—said plurality of radi o base stations,
signals are mtted, in the formof packet si-gnI ey
swi t chi ng ;Hm&wiuﬂ”mmu lurality of radio base sj
term nal of's KOt SR sel ecting apparatus forj
plurality of packet signal's transmtted t™hrough a g
communi cati ons paths being connected to a first packet s FR—cha
serving as an interface between said piN@Rfgty of radio base stations, and
a communi cation signal processing unit connected to an interface for a
publ i ¢ netlwor kA heicke signale séledlingOagparAud 6K al mobild dnuiBition system 23aid 1
3. Anobile switching center in a nobile comunica- 2 tion system
conpri si ngysteml inclatlingya pluratitp ioff enebiletumits, a phirality qfiradiel basy satiofi Hach Baige
stations, each perform ng comruni ca-

base station communicating through a radio channel with said plurality of mobile units in

I n which system
: id _nobile

a radio zone to which said mobile units are assigned, and a mobile switching center for
controlling said plurality of radio base stations, in which signals are transmitted, in the
form of packet signals, between said mobile switching center and said plurality of radio
base stations, said packet signal selecting apparatus being designed so as to select one of
a plurality of packet signals transmitted through a plurality of communication paths, so
that said packet signal selecting apparatus provides said mobile switching center with-
means for continuously relayiilg the reépective packet signals from said plurality of
mobile units regardless of the quality of the plurality of communication paths, said
apparatus comprising: o

an input terminal;

a plurality of signal storage sections for respéctively storing a plurality of packet
signals input through said input terminal;

switching means for distributing a plurality of packet signals continuously input
through said input terminal to said plurality of signal storage sections and causing said
signal sforage sections to respectively store the packet signals; and

a discrimination unit, connécted to all said signal storage sections, for comparing
some or all of the packet signals stored in all said signal sforage sections with each other
to select one packet signal, and outputting the selected packet signal.
2. A mobile switching center for a mobile communication system comprising a
plurality of mobile units, a plurality of radio base stations, each said base station
providing communication between said plurality of mobile units in a radio zone to which
said mobile units are assigned, said mobile switching center being effective for providing

overall control over said plurality of radio base stations, in which system signals are



4 tion between said plurality of nobile units in a self-radlo 5

e MR 525, e

stations, in which systenmtsiyna#l s*are trgnsmt- 8 ed, | __heform hf
packet signals, between said nobil e 9 swi tching [erf 98

plurality of radlo base stations, wherei n T T Proe

ternminal tednsmitted)ds s forfi an?ﬂc étjmgnalsS YeRbdeh 39idARORdwitchiny ?iﬁl, dafy one
of a plurality of 12 packet signals transmtted through a plu alty of

comuni ca-plitality of radio paselstations,connected to a first packet switching unit 1
4 serving as an interface between said plurality of radio base 15
stations, andn aaput:dmmmalcaf iaopackst gigail sqleating sapipatptusu fort seléiting eenoect ed

to an interface for P“bl ic network is connected 17 to.said packet
swi t chi ng Riwgality of packe signals transmitted through a plurality of communication paths being

connected to a first packet switching unit serving as an interface between said plurality of
radio base stations, and a communication signal processing unit conneéted to an interface
for a public network being connected to an output terminal of said packet signal selecting
'apparatus through a second packet switching unit.
3. A mobile switching center for a mobile communication system comprising a
plurality of mobile units, a plurality of radio base staﬁoné, each said base ;tation
providing communication between said plurality of mobile units in a radio zone to which
- said mobile units are assigned, said mobile switching cénter being effective for providing
overall control over said plurality of radio base stations, in which system signals are
transmitted, in the form of packet signals, between said mobile switching center and said
 plurality of radio base stations, | -
an input terminal of a packet signal selecting apparatus for selecting one of a
plurality of packet signals transmitted through a piurality of commﬁnications paths being
connected to a first packet switching unit serving as an interface between said plurality of
radio base stations, and a communication signal processing unit connected to an interface

for a public network being connected to said packet switching unit.
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ABSTRACT

PACKET SIGNAL SELECTING APPARATUS AND
MOBILE SWITCHING CENTER INCLUDING THE SAME
A mobile switching center of this invention includes

a public network interface, a communicatioq signal process-
ing unit for performing code translation, a packet switching
unit for perf;:r;ning éwitching of a packet signal between the
communication .sigpal processing unit and a radio base
station in accordance with the destination of the packet
signal, and a packet signgl selééting apparatus. The packet
signal selecting apparatus (100) includes cne input terminal (106), a
plurality of signal 'storage sectio-ns(101, 102) for respect:.vely
storing a plurality of packet signals input _through the
: ihput. terminé.l, a sw:.tch:.ng means. for distributing a
. plurglity of coﬁtinuously input packet signals to the
plurality of signal storage sections and causing them to
respectively store the signals, and a .discrimination- unit
for comparing ébme or all of the packet signals stored. in
all the signal 'storag'e sections with each other to select

-one packet signal, and outputting the selected packet

signal. (Fig. 3)



