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The present invention relates generally to the field of telephone
systems, and more particularly to, private telephone systems.

Ba u f vention
10
The consumer is presented with a wide variety of choices to
enhance his home or office telephone system. If the consumer does not
wish to be limited by the length of a telephone cord he can purchase a
cordless telephone. This will provide the consumer with a roaming range
15 of about 50 feet. If this is inadequate, the consumer can buy a cellular
telephone to provide a virtually unlimited roaming range. However, the
extra cost for cellular air time dictates that most consumers have a cordless
telephone for their home and cellular telephone when they are away from
home.
20 The consumer can further enhance his phone service by having
| additional phone lines coming into his house. In this way he can receive
or place two phone calls at one time. This also allows the consumer to
place a call to a second phone in his house. Unfortunately, the cost of
adding a second phone line is non-trivial. Alternately, the consumer can
25 have multiple phones connected to the same phone line. This solution
does not allow the consumer to place a call from say the basement phone
to the second floor phone.
The consumer can purchase an answering machine, which will
automatically answer the phone when consumer is not at home or does
30 not want to be disturbed. Answering machines are limited, in that a
person wishing to leave a business message for one member of the
household cannot ensure that it will not be heard by another member of
the household. In addition, every member of the family has to listen to all
the messages to find out if any of the message were intended for them.



. addi ng a second phone line is non-trivial. Aternately, the consunmer can 25
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of the his phone service. Speaker phones allow hands free operation of

phone, which can be helpful when looking over and discussing
documents or for conference call capabilities. Speaker phones experience
10 feedback from the speaker to the microphone, unlike conventional
handsets. This has been solved by having a signal activated switch which
only allows either the speaker or the microphone to be working at any one
time. This is known as a half duplex system. Even though the switch
works automatically it does not allow for the free flowing conversation of
15 a standard telephone.
Thus there exists a need for a system which can solve these and
other problems encountered in home telephone systems.

Brief Descriptio the Dr
20
FIG. 1 is a block diagram of a personal phone expansion system
configured in accordance with the invention.
FIG. 2 is a block diagram of a personal base station of the personal
phone expansion system shown in FIG. 1 configured in accordance with
25 the invention. |
FIG. 3 is a block diagram of the voice messaging system of the
personal hase station shown in FIG. 2 configured in accordance with the
invention.
FIG. 4 is a block diagram of the wireless interface of the personal
30 base station shown in FIG. 2 configured in accordance with the invention.
FIG. 5 is a block diagram of an alternative embodiment of the
personal base station of FIG. 2 configured in accordance with the
invention.
FIG. 6 is a block diagram of a portable unit of the personal phone
35 expansion system shown in FIG. 1 configured in accordance with the
invention.
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telephone network (PSTN). A plurality of portable units 18 or handsets

are provided with the éystem. The portable units 18 are used by a person

10 to communicate voice or data from one of the portable units 18 to a user

* connected to the PSTN or to another of the portable units 18 or to the
personal base station 12. In order to accomplish this the portable unit 18
communicates with the personal base station 12 using radio signals. The
portable units 18 may be configured so that they act as standard cellular

15 telephones when outside the range of the personal base station 12.

The personal base station 12 has a plurality of codecs 22 (see FIG. 2)
to digitize analog signals from the phone line 16 or a speaker phone 24 and
to convert the digital signals to the phone line 16 or the speaker phone 24
to analog. One codec is required for every analog input, i.e. analog phone

20 line or speakef phone. If the phone line 16 carries digital signals, then the
codec 22 would not be required for that phone line.

The codecs 22 are connected to an echo canceling and duplex circuit
23. The echo canceling and duplex circuit 23 can perform both electrical
and acoustical echo cancellation. Acoustical echo cancellation is required

25 by the speaker phone 24 because of environmental conditions, including
echoes from walls. The electrical echo cancellation is used to eliminate
the return;echo that occurs from a discontinuity found on the phone line
16. Commonly a discontinuity is the result of switching from a two wire
line to a four wire line.

30 The echo canceling and duplexing circuit 23 also provides full
duplexing capability for the speaker phone 24. Normally, speaker phones
are half duplex, which only allows one person to talk at a time. This is
necessary to prevent feedback between the speaker and the microphone of
the speaker phone 24. The echo canceling and duplexing circuit 23 detects

35 any feedback and removes it before it is received by the other party. This




FIG 5 is a block diagramof an alternative embodi ment of the personal base
station of FI.G 2 configured in accordance with the |nvent|on FIG .6 is a
.-bl-ock di agram of -a portable unit of the personal phone 35 = -éxpansion
system'shown in FIG 1 configured in accordance with the invention. - 3-
Det ai |l ed Description of the Preferred Eppodi nent A personal phone expansi on
system 10, shown in FIG 1, cansists of 5 a personal base station 12
connected to a public tel ephone conpany (TELCO 14 by a phone line 16
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embodiment provides dial tone and ring signal generation. This allows
one portable unit 18 to have dial tone when calling a second portable unit
18 and also provides the ring signal to the second portable unit 18. In

10 another embodiment, dial tone and ring signal generation are not
provided by the DTMF generation and detection circuit 28 and a call
between portable units 18 is placed like a standard cellular telephone call.

The voice messaging system 26 can perform all the normal
functions of a voice mail system, such as answering phones, recording

15 voice messages, replaying voice messages, and providing a plurality of
voice mail boxes having access codes. The access codes are entered by a
telephone keypad or a portable unit's 18 keypad. Pressing a key on the
keypad creates a dual tone multi-frequency (DTMF) signal which is
detected by a DTMF generation and detection circuit 28. The DTMF

20 generation and detection circuit 28 also generates DTMF signals for phone
calls placed over the phone line 16, which the PSTN uses in routing the
call to the appropriate party. Alternatively, a voice recognition circuit 30
can be used to limit access to voice mail boxes. The voice recognition
circuit 30 could also be used to place calls by just saying the number you

25 wished to call. Authorization to use the personal base 12 could be verified
using the voice recognition circuit 30.

A wireless interface 32 connects the portable units 18 to the personal
base 12. The wireless interface 32 formats and modulates/demodulates
signals going to and coming from the portable units 18. The wireless

30 interface 32 is connected to the routing and switching circuit 25, which
performs audio switching and routing in the base 12.

The voice messaging system 26, see FIG 3, has a task scheduler 40,
which acts as a controller for a plurality of voice message functions 42
provided by the voice messaging system 26. The voice message function

35 42 usually requires storing or playing a voice message, which requires
storing or recalling the voice message from a memory 4. To accurately



15 t el ephones when outside the range of the personal base station 12.
The personal base station 12 has a plurality of codecs 22 (see FIG 2) to

- dirgitize anal og signals fromthe phone line 16 or a speaker phone 24 and to
convert the digital signals to the phone line 16 or the speaker phone 24 to
anal og. One codec is required for every_snalog input, i.e. analog phone 20
|l i ne or speaker phone. If the phone line 16 carries digital signals, then
the codec 22 would not be required for that phone |line. Thé codecs 22 are
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by t hgg ot hermBailation)li Fn order to reduce the bandwidth requirements, the linear
' PCM is encoded into adaptive PCM (ADPCM) by a ADPCM encode/decode
circuit 50. ADPCM only requires 32 Kbits of bandwidth or 16 Kbits for half
rate ADPCM, which reduces the bandwidth requirements by a third or
more. The voice signal data is then formatted for the Time Division
15 Multiple Access (TDMA) multiplexing scheme used by the personal phone
expansion system 10. This is accomplished by the air interface timing and
synchronization circuit 52. From there the data is then modulated by a
QPSK transceiver 54 which places the modulated signal on the antenna 56
for transmission to the portable units 18.
20 " FIG. 5 shows a block diagram of the hardware in another
- embodiment of the personal base station 12 configured according to the
invention. The heart of the personal base station 12 is a digital signal
processor (DSP) integrated circuit (IC) 60.- The DSP 60 is a specialized
processing IC that is designed to perform waveform processing functions
25 extremely efficiently. The personal base station 12 may include a
controller IC 62, which coordinates and controls the activities of the DSP
60 and the other hardware in the personal base 12. If a more powerful
DSP 60 is used the function performed by the controller 62 can be done by
the DSP 60. The DSP 60 and controller 62 have an instruction set 63,
30 which cause the DSP 60 and the controller 62 to perform the functions
required by the personal phone expansion system 10. These functions
include codecs 22, echo canceling and duplex 23, routing and switching 25,
DTMF and generation detection 28, voice recognition 30, voice messaging
26 except for memory 44, and ADPCM transcoding 50.
35 A phone line 16 is shown connected to the DSP 60. A built in
speaker phone 64 is also connected to the DSP 60. Memory for voice




-4 - allows for fuII dupl ex capabiliity like that provided by a standard

tel ephone handset. A routing and .switching circuit 25 is .connected to the
echo’cancel l ation circuit.-23, which can cross connect a call fromthe phone-
line 5 16, _the speaker. phone 24, the portable units 18 or -a voice’
messagi ng system 26. A DTM generation agd detection circuit 28, .i'n" one
enbodi nent provides dial tone and ring signal generation. This allows one
portable .unit 18 to have dial tone when calltng a second portable unit 18
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for the TDMA multiplexing scheme used by the personal base 12. Once

10 the data is formatted it is modulated by a QPSK transceiver 54 and placed

on the antenna 56 for transmission to the portable units 18.

A block diagram of the portable unit 18 is shown in FIG. 6. The
portable unit 18 has a microphone 80 and a speaker 82, both of which are
connected to an audio processor 84. The audio processor 84 does the

15 analog to digital and digital to analog conversions. It also encodes the
outgoing voice signal data into ADPCM and formats the data for the
TDMA multiplexing scheme. A microprocessor 86 controls a frequency
synthesizer 88 which generates the local oscillator LO for a receiver 90 or
the carrier for a transmitter 92. The transmitter 92 and the receiver 90 are

20 connected to an antenna 94. A duplexer is not required because the
portable unit 18 uses time division duplexing, so that it is only
transmitting at a given time slot and only receiving at a different time slot.

With this system a user can significantly expand his home
telephone service. Using a single phone line 16 the user can have up to

25 four portable units 18. All four portable units 18 can participate in a single
phone call over the phone line 16. Or the single phone line 16 can only be
used by one of the portable units 18, while a second portable unit 18 can be
used to check or leave voice mail messages. Yet a third portable unit 18
could place a call to the speaker phone 24 or to the fourth portable unit 18.

30 If the user desires to leave the range of his personal base station 12 with
one of the portable units 18, they are equipped to communicate over the
cellular telephone system. As a result the user only needs a single
telephone to be reachable anywhere.

In one embodiment, the personal base 12 can support two portable

35 units 18. When a third portable unit 18 is added an ADPCM IC 70 is added
to the personal base 12. If a fourth portable unit 18 is desired a second




20 generation and detectlon circuit 28 also generates DTMF signals for

~ phone.cal |l s placed over the phone line 16, whi ch the PSTN'uses in rout.ing
~the call. to the appropriate party. Alternatively, ‘a voice recognition-
circuit 30 can be used to limt access to voice mail boxes. The voice
recognition circuit 30 could also be useg_to place calls by just saying the
nunber you 25 w shed to call. ‘Authorization to use the personal base 12
coul d be verified using the voice recognition circuit 30. A wireless
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the number of usable handsets, acts as a speaker phone and provides voice
10 mail capability. The system replacesa user's answering machine, portable
phone and wall phone, and provides capabilities not found in any of thése
devices.
To those skilled in the art it is obvious that many modifications can
be made to the invention without departing from the spirit of the
15 invention. For instance, the personal base station 12 could be adapted for
two phone lines. Or the DSP 60 could be replaced with a reduced
instruction set code integrated circuit (RISC). Any such modification is
considered to be part of the inventor's exclusive rights in this invention.
For a full understanding of the scope of the invention reference should be

20 made to the appended claims.



conpr essi on/ deconpr essi on CIFCUIt 46 is used. The audi o
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~algorithm preferably the VSELP (vector sum excited |inear pred| ct
algorithm The wireless interface 32 is shown in nore dm‘\“m‘ m The
codecs 22, as-stated earlier, digitize aggL incom ng voi al s.

The digitized signals are in a format called |inear PCM (*pul‘se coded 10
nodul ation). In order to reduce the bandw dth requirenents, the |inear PCM
I s encoded into adaptive PCM ( ADPCV bm CM encode/ decode circuit 50.
ADPCM only requires 32 Kbits of bandw 16 Kbits for half rate ADPCM
whi ch reduces the bandw dth requi rements by a third or nore. The voice

signal data is thenA phonelekpahsiontsystethroonprisingon 15 Mil ti pl e Access
(TDVA) nul tipl exi ng scheme used by the personal phone expansi on system 10.
This is acconplished by the air interface timng and synchroni zation
circuis 52. From 4 base statiordit ecimumieation dwith teepublic awdrbitelephroneei ver 54

whi ch pl aces lha!@%ﬂ& the antenna 56 for transm ssion to the
portabl e uni T8, )eﬂ“éff%%lé 5 shows a bl ock di agram of the hardware
I n anot her enbodi nment of t he personal base station 12 configured according

to the invention. a§1 rdf rtible WffsSReombnSficStich iveith ¥Reibasa di gi tal
si gnal processor SP) rated circuit (1C) 60. The DSP 60 is a

speci al i zed ﬁia é‘SS| ng I C that I s designed to perform waveform processi ng
functijons

wherein the base station connects and routes signals received from
the PSTN interface and signals received from each of the plurality of
portable units;

15 whereby the plurality of portable units can send signals to and
~ receive signals from the PSTN interface via the base station and the
plurality of portable units can send signals to and receive signals from
each other via the base station.

20 2. The phone expansion system of claim 1, wherein the base station
includes a voice messaging system and further-connects and routes signals
received from the voice messaging system, whereby the voice messaging
system can send signals to and receive signals from the PSTN interface
and each of the plurality of portable units.

25
3. The phone expansion system of claim 1, wherein the base station
includes a, speaker phone and further connects and routes signals received
from the speaker phone whereby the speaker phone can send signals to
and receive signals from the PSTN interface and each of the plurality of
30 portable units.

- 4. The phone expansion system of claim 1, wherein the base station
includes a switching and routing circuit for connecting and routing signals
received from the PSTN interface and each of the plurality of portable

5 units.



* 60 ahd the other hardware in the per sonal base 12..

25 extrenely efficiently. The personal base station 12 may incl ude a
controller 1 C 62, which coordi nates and controls the act i vit |e 0

60 is used the ﬁm d: by the controller
DSP '60. The DSP“mmmn ﬂ” 62 havg_an instru
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for menory 4includes mﬁﬁosont%ated circuit for ?ﬂ%\%& g@dis i s
shown conn eCfcﬁEhﬁ l%eﬁﬂed fiobt/thé PSTIN ixftelfate Rhdreachofi theaplupality
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may i nclude an ADPCM transcoder 70, however this function can be perforned
by the DSP 60, ifathgd6 a&iess memory coupled to the digital signal processor

integrated circuit for storing signals from the PSTN interface and each of
10 the plurality of portable units; !
wherein the digital signal processor integrated circuit further
provides voice messaging functions and further connects and routes
signals received from the random access memory.

15
7. The phone expansion system of claim 1, the base station
including a wireless interface for wireless communication with each of the
plurality of portable units, wherein the wireless interface uses a time
division multiple access multiplexing scheme to accommodate sending

20 signals to and receiving signals from the plurality of portable units.
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could place a call to the speaker phone 24 or to the fourth portable unit
18. 30 I f the user desires to | eave the range of his personal base
station 12 with one of the portable units 18, they are equi pped to
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devices. To those skilled in the art it is obvious that many nodifications
.can be made-to the invention w thout departing fromthe spirit of the 15
invention. For instance, the personal base station 12 could be adapted for
two phone lines. O the DSP 60 could be replaced with a reduced instruction
set code integrated circuit (RISC). Any such nodification is considered to
be part of the inventor's exclusive ri@Bts in this invention. For -a ful
under st andi ng of the scope of the invention reference should be 20 made
to the appended cl ai ns. Clains 1. A phone expansion system conprising: 5
a base station in communication with a public swtch tel ephone network
(PSTN) interface; and a plurality of portable units in comunication with
the base station; 10 wherein the bgse statigaggonnects and routes signals
received fromthe PSTN interf Si gra ecei ved from each of the
plurality of portable units

16
o— //

SPEAKER
PHONE

FIG.6



15 .. . ...whereby the plurality of portable units can send signals to
and reeceive signals fromthe PSTN interface via the base station and the
plurality of portable units can send signals to and receixe signals from
each other via the base station. 20 2. The phaheepxR

of claim1, wherein the base station includes a voice ne:ggglngggkﬂgé
further- connects and routes signals received fromthe vbpgg - ﬁb@sés
system whereby the voice nessagi ng system can send S|gH o and YEEa
signals fromthe PSTN interface and each of the plurality of portable
units. 25 3. The phone expansion systejnof claim1, wherein the base
station includes a speaker phone and~further connects and routes signals
recei ved fromthe speake ' ' can send signals
to and receive signals f?EﬁgﬁﬂﬁAggﬁﬁiﬁﬁFEﬁﬁgﬁﬁgﬁﬁﬁﬁ§§?ﬂQ@4 t he pIuraI?ty of
30 portable units. 4. The phone expansion systemof claim1, wherein
the base station includes a switching and routing circuit for connecting
and routing signals received fromthe PSTN interface and each of the
plurality of portable 35 uni V.

5

The present invention relates generally to the field of telephone
systems, and more particularly to, private telephone systems.

Background of the Invention
10 N -
| The consumer is presented with a wide variety of choices to
enhance his home or office telephone system. If the consumer does not

wish to be limited by the length of a telephone cord he can purchase a

cordless telephone. This will'provide the consumer with a roaming range

15 of about 50 feet. If this is inadequate, the consumer can buy a cellular
telephone to provide a virtually unlimited roaming range. However, the
extra cost for cellular air time dictates that most consumers have a cordless
telephone for their home and cellular telephone when they are away from
home. _

20 The consumer can further enhance his phone service by having
additional phone lines coming into his house. In this way he can receive
or place two phone calls at one time. This also allows the consumer to
place a call to a second phone in his house. Unfortunately, the cost of
adding a second phone line is non-trivial. Alternately, the consumer can

25 have multiple phones*connected to the same phone line. This solution
does not allow the consumer to place a call from say the basement phone
to the second floor phone.

The consumer can purchase an answerlng machine, which will
automatically answer the phone when consumer is not at home or does

30 not want to be disturbed. Answering machines are limited, in that a
person wishing to leave a business message for one member of the
household cannot ensure that it will not be heard by another member of
the household. In addition, every member of the family has to listen to all
the messages to find out if any of the message were intended for them.



REPLACEMENT SHEET 5. The phone expansion system of claim 1, wherei n the
base -~ station includes a digital signal processor. integrated circuit
for-tonnecting and routing signals received fromthe PSE@PLR&EME@:?PS

each of the plurality of portable units. 5 6. The pho ﬁ expaiﬁms mof
(T t ;

claim5, further conprising: a random access menory c
signal processor integrated circuit for storing signallss
i nterface and each of 10 t he pl urality of portable units; wherein the
digital signal processor integrated circuit further provi des voi ce

messagi ng functions and PERS@JNAETH@NEEMNS!’ONSSYSWEMS received from
the random access nenory. 15 7. The phone expansion systemof claim1l, the

base station including a wireless interface for wireless comunication with

~each of the plurality of portabAbstiactof thetPiselgsuirbe W rel ess interface

uses a_tinme division multiple access multiplexing scheme to accommodate
sendi na 20 signals to and receiving signals fromthe plurality of
portable units. 8A persenabphonéespassionisysteiw(10)dncludesanpersenalbase |

o T S BRSPS Ao BT, e pBM gl o
ori gi nati ng ¢onnected, teacphane line (16) and prowdes routing and switchin
between the phone line (16), the portable units (18), a full duplex speaker
10 phone (24) and a voice messaging system (26). The voice messaging
system (26), which is contained within the personal base station (12),
provides full voice mail functions. The personal base station (12)
~ communicates with the portable units (18) by radio signals through a
wireless interface (32). The portable units (18) can be used as standard
15 cellular telephones when outside the range of the personal base station
(12).

Fiqure 2



--a plurality of peLLablLunu_s communi catively coupled wt ,i,_ryg;m@prmjgg-r '
base station, the ersonal base statlon conprising: a coi

‘the means for sen wg“mﬁw lm for receiving the §ma

digitizing the an tead|9g|t|zed anal og ;
forwarding the digitized afal g tall; a wireless interfate fOI‘ZI‘&QwN/I
the nodul ated call, digitizing the m)dul ated call to cr et di- -Gh-t-i-zed...
nmodul at ed cal |, amd'jnh@r 1&& expansionisysten ef dmﬂul,awbdrmn Fhe Dase “::?:';r
VOi ce messag n I an
swi t chi ng cﬂl"ﬁﬂ'}c@é a%@c?‘ﬁ'?‘ﬂ%ﬁ@g? v0| ce mgg‘%‘aé&%‘ecgﬂ tag% t he

codec, and ttoutisig sigeats teveivekhfrom the interface laaddeaghmfz%@ plvzality cal |

fromthe cod I¢ the digitized analog call to the digital voice
nmessagi ng syéftcgs#g?f %éi reless interface, and further for receiving the
digitised nodul ated call fromthe wireless interface and routing the

digi tized nodul atg dp@ afi4iBhsystefl IgF LIRS 52 firtReS ddhpHisRig: t he
codec; wherein the digi kh‘%ﬂ %ﬂée nessagi ng system?or recei vgng the

di gi tized anal og call and the digitized nodul ated call fromthe digital

routing and swi t cRi-RAd&i setiebs ntdrRbiy Eovpleddiodhei digitabsighaliprsdesscand t he

digitized nod u'eéa}a%gd circuit for storing signals from the PSTN interface and each of

10 the plurality of portable units;

wherein the digital signal processor integrated circuit further
provides voice messaging functions and further connects and routes. .
. signals received from the random access memory.
15
7. The phone expansion system of claim 1, the base station
including a wireless interface for wireless communication with each of the
plurality of portable units, wherein the wireless interface uses a time
division multiple access multiplexing scheme to accommodate sending
20 signals to and receiving signals from the plurality of portable units.

8. A personal base station for routing an analog call originating from a
means for sending an analog call communicatively coupled with the personal
base station, and further for routing a modulated call originating from any one of
a plurality of portable units communicatively coupled with the personal base
station, the personal base station comprising:

a codec, coupled with the means for sending an analog call, for receiving
the analog call, digitizing the analog call to create a digitized analog call, and
forwarding the digitized analog call;

a wireless interface for receiving the modulated call, digitizing the
modulated call to create a digitized modulated call, and forwarding the digitized
modulated call;

a digital voice messaging system; and



call as digitized . nessages, and f or war di ng the digitized ”%%Q\%EME‘NWHS‘?!E%T

the digital routing and swtching circui:t further for recerving—the
‘digitized nessages from thevdigitial voite nessagl ng system an 2
digitized messtﬁmuml"mmmw ogr thewireless interfa

routing the di nﬂ ¢al | recelvedfromthe '

back to the wirele§s fnterffac& for trandfission to any

t

-----------

of portable units except the portabl e un| t that origi na e HBeHH 6
call. 9. The pq ?dh% il Be a?%&i\;dgf:ese”d' ng
an anal og caI I B one és,%vt;ﬂ ‘%se

per sonal g 5 L, [ %cl udes an
adaptive p OEIFGqua@moﬁhe emlpgf tothe one

of the pl ud@talyon:fe rpessaghtgsystensqr &tmlwurdegsenteui&e.laadefw&mrlfonrewvmg
‘expandabl etHaydigétshedomad st callErbm BRON pheifacend ro6ting the di

3ﬁ?:‘. tSI % m@%songﬁﬁasegﬁ%a?l on%ﬁagﬁgﬁﬁmgﬁe@% e {Téaﬁfs ]E)g{tabl ©

sendi ng an anal og cal | |s a Publ ic Switch Tele one Net wor kr;éPS 12. The
personal base s ein the digitahvpicemessaging 15ys %t?ecﬁﬁﬂtlg shigitizerd: chi ng
circuit isamalpgich amid thenali mad)nmdtﬂmdptta]hb:mh&l@ iroiting amd a

pr edet ern m gwﬁcm cu@tf s?dﬁfn a%ﬁzéd‘hhﬁl%céﬂlﬁn&'thé efmBanlABd e
uni tS units can
bver ’

part|C|pate |n a |n

wherein the d131tal routing and switching circuit further for receiving the
digitized messages from the digital voice messaging system and routing the
digitized messages to the codec or the wireless interface, and further for routing
the digitized modulated call received from the wireless interface back to the
wireless interface for transmission to any one of the plurality of portable units
except the portable unit that originated the modulated call.

9. The personal base station of claim 8 wherein the means for sending an
analog call is a speaker phone of the personal base station.

10. The personal base station of claim 8 wherein the wireless interface
includes an adaptive pulse coded modulation (ADPCM) encode/decode circuit
for each one of the plurality of portable units, and the personal base station is
expandable by adding an additional ADPCM encode/decode circuit but not an
additional codec for each added portable unit of the plurality of portable units.

11. The personal base station of claim 8 wherein the means for sending an
- analog call is a Public Switch Telephone Network (PSTN).

12. The personal base station of claim 11 wherein the digital routing and
switching circuit is capable of simultaneously coupling the PSTN withup to a -
predetermined number of any portable units of the plurality of portable units,

whereby the predetermined number of any four portable units can participate in
a single call over the PSTN.



11 13. The personal base station of claim 1l wherein the dpgpi ACEMENT RAEET

and swi tchl ng CI rcult | q ranabJ_c-L_Qf_coupI | ng ‘the PSTN with—a fTTSt_portanl e
uni t portable uni | e coupling a second portable

of
unit of the pI ur aI”!Iﬁ <m ! l IH Hﬂltnl ts Wi t h the digital voice messaging
system whereby a ke place betwee he—PSEN=—FRT | _

portable unit while a second cal I can si mul t aneousl MCFM% an t he
second portable unit and the digital voice messagi nf syst:ﬁeg J\N
personal base station of claim13 wherein the digit8lpgtedtiing amd sWlLtiEhi ng

circuit is further capable of coupling Ttalhth'rd por t &bke— =

plurality of portable units with a four portabl e unit of t he pl urallty of
portabl e units, whereby a third call can sinmultaneously take place between
the third portable unit and the fourth portable unit while the first call

and second cal |l jar imul ta ousl takl
station of cl ai ﬁsme?eélﬁﬂn gt 9)“1 %’g%ﬂ:‘%éﬂﬁ @%ﬁg &é%‘ﬁ% | ts
i s capabl eswitchingcincwibds ﬁ%f@hlép &OBPHR, t portable unit of
plurality of portable units while couphng a second portable unit of the plurahty
of portable units with the digital voice messaging system, whereby a first call can
take place between the PSTN and first portable unit while a second call can
simultaneously take place between the second portable unit and the digital voice

messaging system.

14. The personal base station of claim 13 wherein the digital routing and
switching circuit is further capable of coupling a third portable unit of the
plurality of portable units with a fourth portable unit of the plurality of portable
units, whereby a third call can simultaneously take place between the third
portable unit and the fourth portable unit while the first call and second call are
simultaneously taking place. '

15. The personal base station of claim 8 wherein at least one of the
plurality of portable units is capable of communicating over a cellular network.

i e



