"The"present invention relates to a packet signal selecting apparatus for
sel ecting one of a plurality of packet signals respectively transmtted

through a plurality
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PACKET SIGNAL SELECTING APPARATUS AND

MOBILE SWITCHING CENTER INCLUDING THE SAME

The present invention relates'tq a. packet signal
selecting'apparatus for selecting one . of a plurﬁiity of
packet signals respectively transmitted through a plurality
of communication paths in a mobile communication system, and
a mobile switching center including the apparatus and

realizing macro-diversity.

A conventional mobile communication system for
vehicle telephone sets and portable telephone sets uses a
small zone scheme of govering the entire service area of a
mobile communication system with radio zones at a plurality

of locations. In this case, a radio zone is a range in

between

which each radio basg¢ station
mobile.units'mounted'in vehicles through radio channels.
—/ One radio base station is installed in one radio zone, and
a piurality of mobile“uﬁiés freely move between the fespec-
five zones. Each radio base gtation can use a plurality of
radio channels and determines a radio channel to be used on
the basis of a radio wave éropagation enviroﬂﬁént between

mobile units between which communication is to be performed.

In addition, if the radio wave propagation environment for



* ‘of tommuni cation paths in a nobile communication system and a nobile

swtching center including the apparatus and realizing nacro-diversity.

“one packet switching tnit, theteby simplifying the arrangement,

In order to achieve the first object, according to the first aspect of t]_ll_e.-:’il.;resent
invention, there is provided a packet signal selecting apparatus for a mobile
communication system, said system including a plurality of ﬁlobile umts,a plurality of
radio base stations, each said base station communicating through a radlo channel with
said plurality of mobile units in a radio zone to which said mobile umts are assigned, and
signals are transm1tted,_m the form of packet signals, beg_ween 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 oontmuously relaying the respective packet
signals from said plurality of mob1le umts regardless of the quality of the plurality of
communication paths, said apparatus compnsmg an input terminal; a plurality of signal

~ storage sections for respectively stormg a plurality of packet signals input through said

input terminal; switching means for dlstnbutmg a plurality. of packet signals continuously

input through said input termmal to sa1d plurality of signal storage sections and causing
W, said signal storage sectlons to respectrvely store the packet signals; and a dlscnmmatlon_- B

unit, connected to all sa1d signal storage sections, for comparing some or all of the

packet signals stored in all said signal storage sections with each other to select one

packet signal, and _outputtmg the selected packet signal.

In orc__l_éf to achieve the secoﬁd object, according to the second aspect of the'present
invention, fhere is provided a mobile switching center for a mobile communication
system 'eomprismg a plurality of mobile units, a plurality of radio base stations, each said
base station prov1dmg commUmcatmn between sa1d plurality of mobile units in a radio

.zone. to ‘which ‘said" moblle umts are ass1gned 'said “mobile sw1tch1ng ‘center being
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A conventional nobile communi cation system for vehicle tel ephone sets and
portabl e tel eplione sets uses a small zone schene of covering the entire
service area of a

_'control over sai plurahty of rad1o base statlons 1n whlch

-system signals are transmitted, in the fcrm of 'placket s1gnals between said moblle
signal selectmg apparatus for selecting one of a plurality of packet s1gnals transmltted
through a plurality of communication paths being connected to a ﬁrst packet switching
unit serving as an interface between said plurality of radi ﬁ};_.;a‘-base stations, and a
communication signal processing unit connected to an mterface for a public network
being connected to an output terniinal of said packet s1gna1 '_'eelecting apparatus through a

second packet switching unit.

In order to achieve the third object, aocordmg to the third aspect of the present
invention, there is provided a mobile;.é_é:v'é*v"itching center for a mobile communication

~ system comprising a plurality of mobﬂe .nnics, a plurality of radio base stations, each said
base station proividing commumcatlon between said plurality of mobile units in a mdio
zone to which said mobﬂeumts are assigned, said mobile switching center being
effective for providing overall control over said plurality of radio base stations; in which
system signals are transmltted, in the form of packet signals, between said mobile
switching center a_nd'.s'aid plurality of radio base stations, an input terminal of a packet

U signal selectingi--‘ anparams for selecting one of a plurality of packet signals transmittetl_'__. _

through a_plin'ality of communications paths being connected to a first packet switching
unit sefving as an interface between said plurality of radio base stations, and a
communication signal processmg unit connected to an mterface for a public network

_ bemg connected to said’ packet sw1tchmg unit.



" ‘mobfI'e communi cation systemw th radio zones at a plurality of |ocations.
In this case, a radio zone is a range in which each radi o based station
conmuni.cat es bet ween

it-aspect of the ‘present. invention; as-ina d1g1tal autemobﬂe

telephone system in Japan ("Digital Automobile Telephone System RCR STD-27,
Radio System Development Center Foundatlon), the perlod of a s1gna1 generated by a

modulatlon/demodulat:lon umt ina’




"rmbi"! e units mounted in vehicles through radi o channels. One radi o base
station is installed in one radio zone, and a plurality of nobile units
freely nove between the respec- ' T :
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DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

The present invention will be described in detail
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; 30 resent’ invention:/

Referring to Fig. 3; reference nﬁheral 100.denotes a'packet
signal selecting apparatus; 101 ahd, 102, signal storége
sections; 103, an input terminal; 104, a switch; 105, a
discriﬁination unit; and 106, an output. terminal. Fig. 4
shows the format of a packet signél transmitted between a
radio ‘base station and a mobiie switching center.

; Assume that the switch 104 is connected to the
signal storage section 101 in an initial condition. When a
signal frpm_ a mobile unit is received at a radio base
station, a signal-to-noise ratio is added, as discriminatién
data, to the signal to form a packet signal. Notelthat 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 1oi througﬁ the switch
104. Thereafter, the switch 104 switches the packet signal
input designation to the signal storaée section.loz. The
discrimination unit 105 compares the discrimination data in
packet signals stpred in the signal storage sections 101 and

102 with each other at predetermined time intervals. If a



“’tivé zones. Each radio base station can use a plurality of radio channels
and determ nes a radi o channel to be used on the basis of a radio wave

propagati on environment between 14

terminal 106 and erases the packet signals stored in the

signal storage sections 111, 112, and 113.

-Fig; 6 shows the arrangemént of an embodiment of a
mobile switching center according to the present invention
defined in claim 2. Referring to Fig. 6, reference numeral
200 denotes a mobile switching center; 201, a public'hetwork
interface for interfacing between a public network and a
mobile coﬁmunication netwo;k; 202 and 203, Eommunicatioh
signal processing units; 204, a packet signal 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 signal

selecting apparatus realized by the inventioni; ing:'to a first ¢

é'mbﬁdimgnﬁfgﬁéiébﬁﬁ or a packet signal selecting apparatus having a
ﬁiﬁrality' of input terminals. The communication signal
processing units 202 and 203 correspond tb voice processing
units 4 and 5 and serve to compress signals. The voice
processing units 4 and 5 are designéd to process only voice

N signals. In contrast to this, the communication signal
processing units 202.a633203 afe designed to process FAX
signals and data as well as voice signals.

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

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



" ‘nobile units between which communication is to be performed. In addi’ti on,
I f the radio wave propagation environnment for

210. In this case, the packet signal transmitted to the

packet switching unit 206 'is transferred to the packet -

htiontof the packet signal

switching unit 205 without the[in
selectinglapparatus 204 eve&kif a partner is presentﬁiﬁ 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 interf;ce.ZOl.
~ With this operation, the required number of packet signal
selecting.apparatuses 204 is smaller than the number of
communication signal processing units, thereby achieving a

reduct;oﬁ in size of the overall arrangement.
Fig. 7 shows the arrangement of another embodiment
of a ﬁobile switching center according to the present

invention. # Referring to Fig. 7, refer-

ence numergl 300 denotes a mobile switching center; 301, an
interface for interfacing between a public network and a
K/ mobile communiqation network; 202 and 203, communication
s;gnal processing uhiﬁ;% 204, a packet 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 inventioq“ ing to. the firsty

-1t oToT it thereof; or a packet signal selecting apparatus having—a

plurality of input terminals.
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Assume that signals transmitted from the mobile unit
230 are received by the radio base stations 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 the packet signals to the mobile sv;r.itching_
center 300. Since'the‘signals from the same mobile unit are
simultaneoﬁsly received bg the plurality of radio base
stations, the respective packét signals are input to the
packet signal selecting apparatus 204 through the packet
switching unit 305. The packet signal selecting apparatus
204 compares the signal-to-noise ratib data of the received
two packet éignals with each other, and outputs a signal
ha&ing 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 the communication signai
procéssing ﬁnit Zozmwhen a partner is present in the public
network. The resultant signal is ﬁhen transmitted to the’
public network_throﬁgh";he public network interface 301. If
the partner is présent in the same mobile communication
network, the packet signal is returned by the packet
switéhing 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¥intervéntiontof a communication signal processing unit,
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CLAIMS

cket signal selecting apparatus “for a hobile commumcatlonsystem “said
system includilig a plurality of mobile units, a plurality of radio base stations, each said
base station communicating through a radio channe] with said plurality of mobile units m
‘a radio zone to which said mobile units afe assigned, and a mobile switching cenici'f for
controlling said plurality of radio base stations, in which signals are transmitted'lfi"’iil the
form of packet signals, between said mobile switching center and said plurallty of radio
base stations, said packet signal selecting apparatus bemg designed so as to select one of
a plurality of packet s1gnals transmitted through a plurality of commumcation paths, so
that said packet signal selecting apparatus provides said moblle sw1tchmg center with -
means for continuously relaying the respective packet s1g_ii§1s from said plurality of
mobile units regardless of the quality of the plurality_:__.q:fﬂ'i:i:ommunication paths, said
apparatus comprising: |

an input terminal; s

a plurality of signal storage sections fo:___-(éi‘iiiectively storing a plurality of packet
signals input through said input terminal;

switching means for distributing aplurahty of packet signals continuously input
through said input terminal to said plurality of signal storage sections and causing said
signal storage sections to respeq_t_ij}él& store the packet signals; and

a discrimination umt,connected to all said signal storage sections, for comparing
some or all of the packet s1gna1s stored in all said signal storage sections with each other
to se_léct one pacice_t__s_igiizil, _ahd outputting the selected packet signal.
2. A mobile _iw‘iiifching cienter for a mobile communication system comprising a
plurality of _n’ioi:ile units, a plurality of radio base stations, each said base station
providing. ci:mmunication between said plurality of mobile units in a radio zone to which
said I_n(ibile 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
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transmitted, ‘it

foirh 6F pckét sigtials) between said:roobile switching center and said
plurality of radio base stations, .
an input terminal of | a packet signal selecting apparatus for selectlng one of a
plurality of packet signals transmitted through a plurality of commumcatlon paths being
connected to a first packet switching unit serving as an mterface between said plurality of
radio base stations, and a communication signal processmg umt connected to an interface
for a public network being connected to an output termmal of said packet signal selecting
apparatus through a second packet switching umt
3. A mobile switching center for a moblle communication system comprising a
plurality of mobile units, a plurahty of radlo base statlons each said base station
providing communication between sald plurality of moblle units in a radio zone to which
said mobile units are ass1gned sa1d mobile switching center being effective for prov1dmg
overall control over sald-glurallty of radio base stations, in which system signals are
transmitted, in the fornif-ct' packet signals, between said mobile switching center and said
plurality of radio basé stations, -
an input’ 'tetminal of a packet signal selecting apparatus for selecting one of a
plurality of-.pecket signals transmitted through a plurality of communications paths being
connecte'd to a first packet switching unit serving as an interface between said plurality of
radlo base stations, and a commumcatlon s1gnal processmg umt connected to an mterface

for a public network bemg connected to sald packet switching unit.
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ABSTRACT

. NG APPARATUS aND - oo
MOBILE SWITCHING CENTER INCLUDING THE SAME

A mobile switching center of this i_ﬁvention_ J.ncludes
a public network interface, ‘a communication s.l.gnal 'process-
ing unit for performing code translation, a packet switching
unit for performing éwitching of a packet signal between the
communication signal processing um.tand a radio base
station in accordance with the des tination of the packet
signal, and a packet signg.l select:.ng apparatus. The pégket
signal selecting apparatus (100) includes cne inpuat terminal (106), a
plurality of signal storage sectio.ns(‘lm » 102) for respectively
storing a plurality ofpacket signals input through the
5..nput. terminal, a sw:.tch:.ng means. for distributing a
plurality of coni_f.jihuously input packet signals to the
plurality of s:Lgnal storage sections and causing them to
respectively. -'_'_s"';t.or'e the signals, and a discrimination. unit
for comparif;g some or all of the packet signals stored in
all the »éignal storage sections with each other to select
-one _'pécket signal, and outputting the selected packét



