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PERSONAL HANDY PHONE SYSTEM 

Background of the Invention: 
. . . 

This invent.ion relates ~o a personal handy phone 

system (PBS) and, in particular, to a P.riv'at.e ·pas used in 

a local area. 

A convent.ional PBS comprises.a p~blic ·pas base 

stat.ion or cell stat.ion (referred .t.o as a public CS 

hereinafter) :directly connect.ed t.o. a public .PBS net.work, 

and a private PBS base station or cell st.at.ion (referred 
i 

t.o as a privat.e cs hereinafter) connect.ed't.hrough a 

privat.e branch exchange (PBX) t.o the public PBS network. 

The public CS has a public service area and communicates 

wit.h a public PBS t.erminal or personal station (referred 

to as a public PS hereinaft.er) located wit.bin t.he public 

service area by the use of a first cont.rol signal. 

On the other hand, t.he private CS has a private serv~ce 

area covering a local area ·and communicates with a 

private PBS terminal or personal st.at.ion (referred t.o as 

a private PS hereinafter) located within the private .. 
• I. 

service area by t.he use of a second control signal having 
; '\ ~~ 

a frequency different from that.oft.he first cont.rel 

signal. 
~ ·. ·:. '•' ~·~: ::i-:";, ' • 

With the above-ment.ioned 's'truct.u;zoe, ,·t!ne pri vat.e 

cs can not communicate with a pu~.;Lic PS located within 
.} 

~ ..... 
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the private service area. This is because the second 

control signal used in communication between the private 

CS and the private PS located within the private service 

area has a frequency different from that of the first 

control signal used by the public CS. In other words, 

the public PS can not be used within the local area for 

communication with the private cs.- In order to use the 

public PS within the local area, an additional public cs 

connected to the public PHS network must be located 

within the local area together with the private.cs. 

Summary of the -Invention: 

~tis an object of this i~vention·to :provide· a 

personal handy· phone system which enables conpnunication 

between a private PHS base station arid a public PHS 

terminal. 

It is another object of this invention to provide 

a personal handy phone system which does not require a 

public PHS base station located within a local area in 

addition to a private PHS base station. 

It is still another object of this invention to 

provide a personal handy phone system in which a public 

PHS network is accessible from a public PHS terminal 

located within a local area. 

According to a gist of _this invention, there is 

provided a personal handy phone system comprising a 

private branch exchange network including a private 

branch exchange connected to a publ~c PHS network and a 

.. 
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private PHS base station connected to the private branch 

exchange, wherein the private PHS base stat.ion comprises 

first transmitireceive means for.intermittently. 

t.ransmi t. t.in_g and receiving a ·.first. control· signal having 

a first. frequency in a pred~t.ermined cycle· an(l at a 

predetermined interval, and second t.r~~smit./receive means 
. . . . . 

for int.ermit.t.ent.ly transmit.ting and receiving a second 

control signal having a sec~~d frequency different. from 

t.he first. frequency in t.he prede.t.ermlned cycle ·and ·at. t.he 

predetermined interval when t.h~ .first..co~t.~ol signal is 

neither transmitted nor.received. 

According · t.o ano~her gist. . of t.h-is · ii:ivent.ion, 

there is provided a.method of cont.rolling a personal 

handy phone system comprising ·a· _private br~nch exchange 

network including a private branch exchang~ corinect.ed t.o 

a public PHS net.work and a private PHS base stat.ion 

connected to t.he private branch exchange, the method 

comprising t.he step of making the private PHS base· 

st.at.ion int.ermit.t.ent.ly transmit. and receive a first. 

control signal having a first. frequency in_ a ·predeter­

mined cycle and at. a predetermined interval, and the st.ep 

of making the private PHS base st.at.ion int.ermit.tent.ly 

transmit and receive a second control signal having a 

second frequency different. from t.he first. frequency in 

the predetermined cycle and at. the predetermined interval 

when t.he first control signal is neither t.ransmit.t.ed nor 

received. 
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Brief Description of the Drawing: 

Fig. 1 is a block diagram of.a personal handy 

phone system according t.o a pref e~red embodiment of t.his 

invention; 

. Fig. 2 is. a view .for describing· a cont.rel si-gnal 

used in a publ~c PBS base stat.ion .. .illust.ra\ed in Fig. l; . . . . . 

Fig. 3 -is. a view for describing another cont.rel 
. . . . . 

signal used in a conunon PBS ba~e st.at.ion .illustrated. in 

Fig. 1; 

Fig. ·4 is a view for ·describing an operation of 

t.he common PBS base st.at.ion illust.rat.ed in Fig.· 1;·and 

Fig •. 5 is.· a flow chart. for describ~ng ~he. · 

operation of the common PBS base station iiiustrat.ed in 

Fig. 1. 

Description of· the Pref erred Embodiment.:. 

Referring t.o Fig. 1, description will be made ·as· 

regards .a personal handy phone ·system .(PBS) according 'lO· 

a preferred embodiment. of t.his invent.lo~. The· PBS 

comprises a public PBS network .11. and a _public PHS b'as·e 

station (hereinafte~ called a public CS) 12 connected.to 

the public PHS net.work 11 through a first. ·interface IFl. 

The public cs 12 has a public service area i3 ~nd is 

communicable with a public PHS.terminal.{hereinafter 

called a public PS) 14 located wit.bin the public service 

area 13 through a second interface IF2. A private ·branch 
. .• 

exchange {hereinafter abbreviated to PBX) 15 is connected 

to the public PHS net.work 11 through a third int.erf ace 

IF3 and to a public wire network 16 through a ·fourth 
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interface IF4. A common PBS base st.at.ion (hereinafter 

called a common CS) 17 is connected to the PBX 15 through 

a fift.h int.erface IFS. A combin~t.ion of the PBX 15 and 

the common CS 17 forms a local area telephone net.work. 

·The common CS 17 has a private servi~e area 18 cover.ing a 

local area and is communicable with a public PS 19 and a 

private PS 20, both of whic~ are locat.ed within the 

privat.e service area 18, t.hrough sixth and sevent.h 

int.erf aces :i:F6 and IF7, respect.,! vely. 

The first. and t.he third interfaces· IF! and IF3 

are of the t.yp~ set. fort.h in TTC Standard Q.931-b for 

connect.ion-bet.ween a public CS _and a PHS. exchange. The 

second and t.he sixth int.er.faces IF2 and IF6 are public · 

control carriers (air interfaces based on ARIB Standard. 

RCR-STD28 for public). The fourth interface IF4 is·an 

analog-to-digit.al interface. The fifth interface IFS is 

a private CS interface. The seventh interface IF7 is a 

local area control carrier (air interface based on ARIB 

Standard RCR-STD28 for privat.e). 

Referring to Fig. 2, description will be made as 

regards an operation of t.he public CS 12. The public CS 

12 and the public PS 14 communicates with each other by 

t.he use of a TDMA (Time Division Multiple Access) syst.em. 

A single TDMA frame (Sms) has eight. t.ime slot.s. Among 

those, the preceding four time slots are used in 

t.ransmission of downward cont.rel informat.ion while t.he 

following four time slots are used in transmission of 

upward control information. Thus, the public CS 12 can 

.. 
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simultaneously cofttmunicate with four public PSs including 

the public PS 1~. 

In the PBS, a plurality of public CSs, .n.in 

number, including the public CS 12 transmit and receive 

the control information by the use of the sam~ frequency. 

Accordingly, the public CS 12 carries out transmission 

and reception of TDMA frames once in every (5 x n) ms. 

Specifically, after tra~smi$sion an~ reception of a 

control signal having a. single TDMA frame, the public cs 

12 stops transmission.and-reception for a-time duration 

corresponding to (n-1) TOMA frames. In other words, the 

public CS 12 repeatedly carried out an ~ntermittent 

operation in a cycle-of (5 x n) ms at an interval of 5 

ms. It is noted here that a logical control channel 

(LCCH) has a supe~frame of a length (5 x n x m (ms)) 

corresponding to an integral multiple of the single TDMA 

frame. For example, ri and m are equal to 30 and 8 in 

private, respectively, while n and m are equal to 20 and 

12 in public, respectively. 

Referring to Figs .. 3 and 4, an operation of the 

common CS 1 7_ will be described. · In the PHS, the pri vat.e 

PHS net.work is assigned with two private PHS control 

frequencies and one public PHS control frequency. 

Basically, the common CS 17 similarly operates as the 

public CS 12. Specifically, ·the common CS 17 communi­

cates with the private PS 20 by the use of an assigned 

time slot (one TDMA frame) assigned to the common CS 17. 

In this event, the common CS 17 communicates with the 
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private PS 20 by t.he use of one of t.he private PHS 

control frequencies assigned t.heret.o. In addition, t.he 

common cs 17 commu~icat.es wit.h t.h~ public PS 19_by t.he 

use of another t.ime slot. except. t.he assigned t.ime slot.. 

In this event., the common CS 17 uses·the public PHS 

control frequency assigned there.to. Thus, the common CS 

17 is enabled t.o carry out. transmission and reception 

wit.h both of t.he public PS 19 and the private PS 20.· . . . 

Upon recept.ion . of a iine connectiop reque.st. in an 

upward control signal, t.he common CS 17 operates ±n ·t.he 

manner as illust.rat.ed in Fig. s·. Specifically, when t.he 

common CS 17 receives t.he line conn~ct.ion request.·(step 

SSl), judgment. is made whet.her the. line connect.ion 

request. is delivered from the public PS-19 or t.he private 

PS 20 (st.ep S52). The common CS 17 informs·t.he PBX 15 of 

a result. of judgment.. In case where the line connect.ion 

request. is delivered from t.he private PS 20, t.he PBX 15 

carries out. connect.ion processing inside t.he PBX 15. On 

t.he other hand, in case·where the line connect.ion request. 

is delivered from the public PS 19, t.he PBX 15 delivers 

t.he line connect.ion request. t.o t.he public PBS net.work 11. 

In the above-described PBS of this invent.ion, 

line connect.ion bet.ween t.he public PS 19 located within 

t.he private service area 18 and t.he PBS net.work 11 is 

achieved without. provision of an additional public CS 

within the private service area 18. 

It. will be understood t.hat. t.his invent.ion is not. 

restricted to the foregoing pref erred embodiment. but. 
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includes various modifications without departing from the 

gists of this invention. For example, the private CS.17 

may be made to be communicable wit.h any privat.e ~S 

belonging t.o anot.her privat.e PBS net.work, inst.ead o·f '.'t.he 

public PS locat.ed wit.bin t.he privat.e service a·rea. 
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WHA"T IS CLAIMED IS: 

THI~ SHEET HAS. BEEN 
REPLACED 

. . . 
1. A personal handy phone syst.E!m · ~omprisin_g a 

. ·., 

privat.e branch ·exchange net.work including·a·privat.e 

branch exchange connect.ed_t.o a·public ·Pas net.work ·and a 

private PBS base st.at.i~n conn~ct.ed t.o s~id.privat.e branch 

exchange, wherein sa~d·privat.e PBS base st.ation 

compri~es: 

first. transmit/receive -.-means· f'or intermit.t.(!n:tiy 
. . . . . . . . . . . . . 

t.ransmit.t.ing and receiving a fiX'.~t.-c:c;:>nt.rol signal having 

a first. frequency in a predetermined cycle and at. a . 

predetermined interval; and 

second transmit/receive means for int.ermit.t.ent.ly 

transmit.ting and receiving a second·~9nt.rol· signal having 

a second f_requency different. from said f ~rs.t. frequency in 

said predetermined cycle and at. said predetermined 

interval when said first. control-signal ·is neit.her 

t.ransmit.t.ed nor received. 

2. A p~rsonal handy phone syst.em:~s claimed in 

claim 1, wherein said privat.e PHS base st.at.ion further 

comprises: 

judging .means ~or judging whet.her a· connect.ion 

request. in each.of said first. ~nd· said second cont.rol 

signals received by said· private PBS base st.at.ion is 

directed to.said privat.e branch exchange or said public 

PBS net.work; and 

informing means for informing the result. of 

judgment. t.o said ·privat.e branch exchange. 

11111111111111111111111111 llll· 
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3. A met.hod of cont.rolling a personal handy 

phone system comprisin.g a ·privat.e·-in;·anch _exchange· network 

including a private branch. exchange,. connected to ~:"public 
. .. . . . . . · .. 

PHS net.work and a private PHS base ·station conhect.ed·t.o 
~ . . . . 

said private branch exchange, sa~·d method compri-sing t.he 

step of making said privat.e·~as·base s~ation 

intermittently transmit. andrec;eiv~ .. a first cont.rel 

signal having a _first frequency i~ a predetermined .ciy_cle 

and at a predetermined. in~~rva1,_ and t.he-.·step .c;,_~ m~king .... 

said private PBS base st.at.ion intermittently" transmit and 
. . . . . . ·.. .··. -

receive a secon4 ·-control .si~nal havTng· a second frE:lquency 

diff·erent from said first. freque~cy in ·sa·id predet.:erm_ined 
. . . 

cycle and at said predetermined interval.when.said.first 

control "signal is neither transmitted nor received.·. 

·4. ·A met.hod of controlling a personal. han_dy·. 

phone system as claimed in claim 3, said method further 

comprising t.he steps of: 

making said priva~e PBS base station judge 

whet.her a connect.ion request in each of .said first and 

said _second cont.rel signals received by· said pr_ivat.e PBS 

base st.at.ion is directed to said private branch_ exchange 

or said public PHS net.work; and 

informing the result of judgment to said private 

branch exchange. 

I lllllll llllll lllll lllll llllll 
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