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A MOBILE STATION WITHIN A RADIO TELECOMMUNICATIONS
SYSTEM

BACKGROUND OF THE INVENTION

Technical Field of the I .

This invention relates to radio telecommunications
systems, to a method of data
transmission and reception which reduces the power
consumption of a mobile station operating within a radio
telecommunications system. | '

and more particularly,

D ipti +f the Rel 1 2

~In a radio telecommunications system, a mobile
station may move about the geographic area served by the
system while maintaining communications with the'system.
The communications between the mobile station and the

system take place between transceivers in the mobile

. station and transceivers located in one or more fixed land

- gite base stations.

25

30

Each of the base stations has a
separéte coverage area or "cell" within the system. As
the mobile station moves within the system, ongoing voice
or data maintained,
communications can be initiated either by the system
through a system base station, or by the mobile station.

communications are . and new

In a typical radio telecommunications system, each base

~station has a dedicated control channel on which the

system transmits and receives messages necessary to keep
track of the mobile station's location, and to implement

~communications between the mobile station and the system}

35

A mobile station involved in an ongoing voice or data
communication may be said to be in an "active" mode. A
mobile station which is not involved in an ongoing
communication may be said to be in an "idle" mode. An
idle mobile station must monitor the appropriate control
channel of the system in which it is located in a manner



In a radio tel econmuni cati ons system a. mobile . ‘station nmay nove about ~
t he geographic area served by the ~systém whi |l e mai nt ai ning '
conmuni cwoneesdi t h the system . - . The - communi cat'i ons PET/SESSOLI48Nhe nobil e
station and the 20 system take place between transceivers in the nobile
station and transceivers |located in one or nore fixed |and site base
stations. Each of the base stations has a*® Separ ate coverage area or
"cell" within the system As. - ~ the'nppile station noves within the
system ongoing voice 25 | or data -conmunications are nmaintained,

and new suchmtriaitc zheomebdae beatlibhi seedigeshallbygysbemsyshervl

t hrough a sys : ] hy th bj tatkon. . _ln typi ca
radi o telecon#%%kg t%o§§§%%§€%%ﬂ&%§%ﬁ bgggg h£8e§%§%§?gnrﬁgglﬁeaeaﬁ%%ted
control channdiheomokiilehstakign monihyn &iret cantrplschaunedcdilybsg nespages
necessary 10 k§efe periodd awktRin! WR1iBRDICRLToA! il saded’ adi bt aded O

I mpl enen co ni.cati ong betwe t he il e statl on ,and _the system

A nDbiIe%statF§ﬁq:gaéléédSFﬁt&Rnoﬁ&H&HQPP§?gBRMrb&aPEansmlttﬁénnunication
may be said to be iIm areXiting" malile A 8&lecommileat b i Ogysbérd, i S not
involved in a ' .. COY ' fan. : aj in;an. "idle"
mode. An Q’a%&%giérqmq%eﬁ%?dsﬁ aﬁn;ér']ﬁn%g# oni- o?pf%fe %%é%%f?a?%d (a:‘i)ﬁfl? ol

channel of th®enisdsmfor weramsnission oofit egntrod messages to mobile

stations havé been implemented. For example, systems
100 ' designed under the relatively new GSM and D-AMPS IS-136
' digital system specifications use - time division ‘

multiplexed paging channels. Under these specifications,
a mobile station only listens for control messages during
specified time periods. The mobile station does not check

15  control channel messages every time a message is sent. .
When the mobile station is not monitoring the control
channel, power to the mobile staticn's receiver may be
‘shut down. 1In systems of these types, the allocation of
time periodsfin this manner is possible because of the
20 relatiVely‘hiQh data transmission rates utilized. These
' high data ratés allow time periods to be allocated without
'significantly affecting the efficiency of transmitting

control messaées to an idle mobile station. -

. In other older systems such as the EIA/TIA-553 system

25  (AMPS) or the Total Access Communications System (TACS),
there was no provision for assigning time slots on' the
control channels to different mobile stations. This

gross data rate for AMPS is only 10.0 kilobits/second, and

the data rate for TACS is 8.0 kilobits/second. These

30 - gross data ' rates include transmission of all
'synchronizatibn wordé, word repeats, and error coding

bits. The actual information bit rate is closer to 1.2
kilobits/secdnd for AMPS and 1 kilobit/second for TACS.

. This low information bit rate does not allow efficient

35 allocation of time periods to a group of mobile stations.
In AMPS and Técs;'a mobile station may receive a control

~ message on tﬂe control channel during any:time period.
i
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-2- such that the nobile station receives all systemcontro

nessages agldosAdeyd to it. This necessarily requires that PCI/SEAS/0348T0bil e
station nonitor the control “channel during any - time periods within
whi ch control nessages directed to 5 that nobile station could possibly
be transmtted. : In existing nobile tel ecomruni cati ons systens,
vari ous nethods of allocating control channgls and tine peri ods for
transm ssion of control nessages to nobile . stations have been
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during station, thus each idle mobile station may spend a

5 ‘significant amount of time monitoring paging messages and

- other messages not intended for that particular mobile

‘gtation. The amount of time spent monitoring these

messages significantly reduces battery life in the mobile

station. .

10 Battery power is consumed in a mobile station in both

the active and idle modes. In existing mobile stations

such as, for example, cellular telephones, the battery has

a life of approximately 2 hours in the active modé, and

" - a life of 8-10 hours when idle and monitoring the control

15 channel. The mobile station's receiver requires:

significant battery power and is constantly on when the

mobile station monitors the control channel. Therefore,

the power consumption in that mobile station's receiver,

‘when the mobile station is monitoring paging messages, may

20 be a significant percentage of the total power

consumption. By’reducihg the time that a mobile station

spends monitoring control messages not intended for that

mobile station, the life of the mobile station's battery

would be extended. It would be a significant advantage

25 to have a method for reducing the monitoring time in an

existing system in which no provision was designed into

the system for allocating control channel paging slots to

‘different mobile stations. The present invention provides
_ such a method. ' '

30 |

SUMMARY OF THE INVENTION
In the present.invention, a new method and system of
tfansmitting'control messages to an idle mobile station
- within a cellular radio telecommunications system is
- 35 introduced, with the object of the invention being to

reduce battery power consumption in the mobile station.
The inventive method and system is for use in an existing
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mobile statlons assigned to each sleep group should be in

a "sleep"_mode, and when mobile stations assigned to each ‘

sleep group bhould be in an "awake" mode. The sleep
‘ message is reéeived at mbbile;stations, and the receiving
mobile statiohs are bperated.in_either the sleep mode or
15 ‘the awake mode in accordance with information contained .
- in the data fﬁelds of the transmitted sleep message.
In another aspect of the invention, mobile stations
. are assigned &o a first or second sleep group, and a sleep
- message is trénsmitted in a system overhead message train.
20 Mobile statiéns in the first and. second sleep groups
receive the sleep message and then operate in the sleep
or awake mode for a time interval determined by data in
the sleep message. | _
In another aspect of the invention, a local control
25 -message-whicﬂ includes Local Control Option Code (LCOC)
bits and data, is transmitted in an overhead message train
| on a base station control channel and is received at a
mobile station. The mobile station then determines from
the LCOC bits that the local control message is a sleep
30 message, and operates in sleep or awake mode according to
the data inclﬁdéd in the sleep message and the sleep group
to which the mobile station is assigned.
In still%anOther aspect of the invention, a global
action overhead message which includes Global Action Code
35 (ACT) bits ané data, is transmitted in an overhead message
train on a bise station control channel aﬁd.is.received

l . .
at a mobile qtationa The mobile station then determines

I'nCl u ransm ssion
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- 3- The sanme control channel and sane tinme periods are used to
transnmit cWQ969084essages to nore than one nobile st at PER/SESVAIY
within the range of a particular base station, thus each idle nobile
station may spend a 5 si gnificant armount of time nonitoring paging
nmessages and ot her nessages not intended for that particular nobile
station. . The anpunt of tine spent nonitofbng these nmessages
significantly reduces battery life in the nobile station. 10

Battery power isfxamsthedACH Pitshitkattheodocalpsantrol mesgaget ifeaand

idle nodes. In exiedd NeheldRi e Séﬁ{ti' Ujferates YL Nsd8epl Obr €XWENE, mode
cel lul ar telephones t he baft
accordlng to t e data in the sleep message and the sleep
group to which the mobile station is assigned.
S In a still further aspect of the invention, the
method and system is implemented for use on the control

channel of an AMPS/TACS type system.

BRIEF DESCRIPTION OF THE DRAWINGS

10 . For a more detailed understanding of the present
invention, .and for further objects and advantages thereof,
reference can now be had to the following description,
taken into conjunction with accompanying drawings, in
which: | |

15 FIG. 1 is a block diagram illustrating a cellular.

' radiotelephone system within which the present invention
-may be implemented; i
FIG. 2 illustrates A and B message streams
transmltted on the AMPS/TACS forward control channel;

20 FIG. 3 illustrates an example of an AMPS/TACS forward
control channel data stream;

FIG. 4A illustrates a sleep message 1mplemented as
a Global Action Overhead Local Control message;
FIG. 4B illustrates a sleep message implemented as

25 . a Global Action Overhead Message;

FIG. 5A illustrates an example of an Global Action
‘Overhead Local Control sleep message in which the SLx, SLy
and SLz fields have been configured to indicate a number
of words for sleep and awake times;

30 FIG. 5B illustrates an Overhead Message Train data
stream containing the sleep message of FIG. 4A and its
relationship in time with the awake and sleep periods
of DRX mobile stations divided into groups x and y;

‘FIG. 6 is a flow diagram which illustrates steps

35 performed according to the inventive process when the

invention is implemented in an AMPS/TACS system; and



alife of approximately 2 hours in the active node, and alife of

8-10 hours when idle and nonitoring the control 15 channel . The
nobi |l e wodgiiouss4S receiver requires significant betwsEosoeyer and
is constantly on when the - nobil e station nonitors the control
channel . Therefore, t he power consunption in that nobile station's
recei ver, when the nobile station is nonitoring pagi ng nessages, my
20 be a significant percentage of_gihe total power

consunption. By reducing the tine that a nobile station spends
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ife of the ile sta s batter ext ende t wou e a
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time in an eX|st|ng $ysten1|n mhlch no provision was designed into
the system forpgaid : L , 2 A%l Ots to di fferent
nobi | e stations. TNVention provides such a met hod. 30
SUMMARY OF THE INV exying to FIGn t3he pbkerat ifvehilvatratedw aet hod
and system of convenﬁi&fﬂméélm&@r&id}io r@&ﬁmeﬁcé@l&m sph€eOBE | enst ation
within a cell r adi temi i ntroduced, with

lﬁ Q]El ecgnnuglcgtéons s%g 1 9
the object of 1¥R®ir0eHPtOR bRFnBregent invenrgplien gﬁ??ﬁ?} 50&@? BoR€unpt i on
in the nobil e It afFIG®n. 1, ap arbitrary geographic area may be divided

into a pluraiity“of contiguous radio coverage areas, or
10 cells ' C1-C10. ‘While the system of FIG. 1 is
illustrativel&~shown to include only 10 cells, it should ‘
be clearly understood that in practlce, the number of
cells will be much larger.- |
Assoc1ated with and located within each of the cells
1S ci1-cio0 is a base station designated as a corresponding one .
of a plurallty of base stations B1-B10. -Each of the base
stations Bl-Blo includes a transmitter, a receiver, and
a base stathn controller as are well known in the art.
In FIG. 1, the base stations B1-B10 are illustratively
20 located at ﬁhe center of each of the cells C1-C10,
respectively,g and are equipped with omni-directional
antennas. 'ﬁowever, in other configurations of the
cellular radﬂo system, the base stations B1-B10 may be
located nearithe periphery, or otherwise away from the
25 center of thé cells Cl1-Cl10 and may illuminate the cells
Ci1-C10 with iadio'signals either omni-directionally or
directionallj. .- Therefore, the representation of the
cellular radio system of FIG. 1 is for purposes of
illustration bnly and is not intended as a limitation on
30  the possible implementations of the cellular radio system
within which kheﬁpresent invention is implemented.
-With-coniinuing reference to FIG. 1, a plurality of
mobile stations M1-M10 may be found within the cells Ci1-
€10. Again, bnly 10 mobile stations are shown in FIG. 1
- 35 "~ but it should be understood that the actual number of
mobile statlohs will be much larger in practice and will
invariably greatly exceed the number of base stations.
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In a first aspect, the invention is a nethod and 5 system for
transmtting and receiving data in a cellular t el ecomuni cati ons
system havi ng one or nore base stations -7- and one or nore nobile
stations, each nobile station being assigned to a sleep group. A
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of the mobile stations M1-M10 in any pargicular one of the
cells C1-C10 should be understood to depend in practice

5 on the individual desires of the mobile stations M1-M10
who may roam from one location in the cell to another or
from one cell to an adjacent cell or neighboring cell, and
even from one cellular radio system served by an MSC to
another such system. .

10 Each of the mobile stations M1-M10 is capable of
initiating or receiving a telephone call through one or
more of the base stations B1-B10 and a mobile station
switching center MSC. ' A mobile station switching center
MSC is connected by communication links, e.g., cables, to

15 each of the illustrative base stations B1-B10 and to the
fixed public switched telephone network PSTN, not shown,
or a similar fixed network which may include an integrated
system digital network (ISDN) facility. The relevanf
connections between the mobile station switching center

20 'MSC and the base stations B1-B10, or between the mobile
station switching center MSC and the PSTN or ISDN, are not
completély shown in FIG. 1 but are well known to those of’
ordinary skill in the art. Similarly, it is also known
to include more than one mobile station switching center

25 in a cellular radio system and to connect each additional
mobile station switching center to a different group of
base stations and to other mobile station switching
centers via cable or radio links. _

. '~ Each MSC may control in a system the administration

30 of communication between each of the base stations B1-B10
and the mobile stations M1-M10 in communication with it.
As a mobile station roams about the system, the mobile

' station registers its location with the system through the
base station that controls the area in which the mobile

35 station is located. - When the mobile station
telecommunications system receives a call addressed to a
particular mobile station, a paging message addressed to
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message
10 served by 1t$ base stations B1-B10 in response to the

receipt of a éall for that mobile station, the assignment
of radio channels to a mobile station by a base station’
upon receipt bf a page response from the mobile station,
as well as &he.handoff. communications with a mobile

15 ‘station fromione base station to another in response to -
the mobile statlon traveling through the system, from cell
to cell, while communication is in progress.

Each of the cells Cl1-Cl0 is allocated a plurality of
voice or spee¢h channels and at least one control channel,

20 ‘such as a fo%ward control channel (FOCC). The control

' channel is us?d to control or supervise the operation of
mobile stations by means of information transmitted to and
received fromithose units. Such information may include
incoming caﬁl- signals, outgoing call signals, page

25 signals, pagé response signals, location registration
signals and voice channel assignments.

The present invention involves a method and system
of implementing discontinuous mode reception (DRX) into
an existing céllular teleéommunicationS'system during idle

30 ° mobile stati&n-reception and monitoring of the control
channel. 'In:the_preferred embodiment of the invention,
the method ! and system 'is implemented into a
telecommunication system using a control channel which
. operates according to either the EIA/TIA-553 (AMPS) system
35 : specificatioﬂ, the EIA/TIA IS-54C (IS-54C)  system
spec1f1catlon, the EIA/TIA-136.2 system specification, or

the TACS sy%tem spec1f1cat10n - These five system
i



train on a base station control channel and is received at a nobil
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bits that the local control-nessage is a sl eep. nessage, and operates
I n sleep or awake node ‘according to the data in the sleep nessage a
the sl eep

station.

a still

system

group to which the nobile station is assigned. 5

_ further aspect of the invention, the- met hod and- systemis
i npl emented for use on the control channel of an AMPS/ TACS type

10

15

20

25

30

35

specBHliERtBEBERIRE GexsbyT HhERAWNGSd by reference and

will be referred to hereafter as AMPS/TACS systems. The
control channels of these systems operate in a'nearly
identical manner, with the major difference being a
narrower radio channel in TACS (25 kHz vs 30 kHz) with a
corresponding down-scaling of related radio parameters,
e.g., a 10 kilobit/second data transmission rate in the
first four mentioned systems, which are AMPS type systems,
as opposed to an 8 kilobip/second data transmission rate
in TACS. For purposes of the present invention, the

" operation of the control channels in these systems can be

considered identical. This invention has application to
any system using control channels that operate in a
similar mode. '

In the preferred embodiment of the present invention,
an idle mobile station only monitors and receives control
messages which are transmitted by the telecommunication

‘system to a group of mobile stations, termed a "sleep

group", of which the idle mobile station is a member.
Whenever the mobile station is receiving and monitoring
control messages, .it is said to be in a mode termed
rawake," and the receiver is 'drawing battery power

_ necessary for reception. When control channel messages

are transmitted by the system base station to a different
sleep group of which the idle mobile station is not a
member, or when the transmitted messages are not pertinent
for idle mobile stations, the mobile station does not
receive and monitor these messages. During this time, the
idle mobile station is allowed to go into a "sleep" mode.
In sleep mode, the mobile station's receiver power can be
shut off and only an internal timer for timing the sleep
interval is powered. The system base station transmits
control messages at predetermined times, within the

‘constraints of the telecommunication system.

In AMPS/TACS mobile station telephone systems, a

‘base-to-mobile station forward control channel (FOCC) is

used to transmit control information to mobile stations.

e
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In



10 For a nore detail ed under st andi ng of the present I nventi on,

and for further objects and advant ages thereof, . ref erence can now be
had to tWe©%uM8dwi ng descri ption, t aken i nt o conj urRCI/SE9SH148Th
acconpanyi ng drawings, in whi ch: 15 FIG 1 is a block
diagramillustrating a cellular : r adi ot el ephone system w t hin whi ch
the present invention ~ may be inpl enment ed,; FIG 2
illustrates A and B nessage streansi10- transmtted on the AMPS/ TACS'
forward control channel; 20 FIG 3 illustrates an exanple of an

AVPS/ TACS for Baah base catation clhamned diedicatehnFOCC on whichl Gt 4A
Locar Contror ﬁla‘i-‘;%ﬂui"fﬁséégﬁoﬁm eé%gé%q'fggplerﬁg% ngt esea Sl eeg ggn%gghead

Local Control nessa
i npl ement ed afreER- h& @OSSaPaREﬁlpénaOV@ﬂhéEHC’%s‘sa@éband dat:a streans, 5A

il lustrates afrtiie Misdetdisl ASTERS mobile QYEitEsts L00Ofhe Qa4 O

I whi ¢ch the: SLx Slz f ds h
ont o 8- Co dckasil o SBferibe Vs 10 RN HGR RS T a8 oRd e
30 . FI @ateBforl| AMPSatcas adm afy 8r ki adbiktesmnd r4ain 08abat /secondt r eam
contai ni ng the.glLep, gegniege OIFEF&I,Q Fé@cae%ﬁ;& ree gﬁéro&sm(?# time

w th the awake and € stations into
groups X and y.nformat:.on st,'.reams, called the A stream the B stream, and .

the busy J_.dleI stream that are time-multiplexed together.

10 Messages to mc?bile -stations with the least significant bit’
of their mobiii.e- station identification number (MIN) equal ‘
to '0' are sent on stream A, and messages to mobile
stations with _éthe least significant bit of their MIN equal

to 'l' are éent on stream B. The busy-idle stream
15 contains busj—idle bits which: are used to indicate the .
current status of the reverse control channel. Each

mobile statibn monitors the appropriate data stream

according to the least significant bit of its MIN.
FIG. 2 illustrates-hOW-the.message streams may be
20 transmitted oﬁ the AMPS/TACS FOCC in one embodiment of the
present invention A 10-bit dotting sequence 201 and an
1i-bit synchxonlzatlon word sequence 202 are sent to
enable mobllg stations to synchronize to incoming FOCC
data transmi¢ted as binary coded words. Each word
25 contains 40-@its; .inclﬁding' 12 parity bits, and is
repeated 5 tiﬁes, Each set of 5 repetitions of a word is
called a wordéblcck. Each A stream word 204 and B stream

word 206 are time-multiplexed as shown. _

A mobilefsta;ion in idle mode, and ready to receive
30 - calls, monitors the FOCC for control channel messages
addressed to;-it. These messages may include paging
messages, audits, System Parameter Overhead Messages
(SPOM),” a Global Action Overhead Message (GAOM), a
Registration ﬁdentification message (REGID), or a control
35 filler message (CF) Upon receipt of a control channel
message addregsed to it, the mobile station initiates the
function spechfled in the control message. Certain of



FIG 6 is a flow diagramwhich illustrates steps 35 performed accordi ng

to the inventive process when the i nvention is inplenented in an

AVPS/ TACS syevemossind uMD 96/ 19084 _ PCT/SE95/01487 I
PCT/ SE95/ 01487 ' - 6- FIG 7 is
a schematic bl ock dlagran1of a nobile Station which operates

accordlng to the invention. DETAI LED DESCRI PTI ON OF THE | NVENTI ON 5
Referring to FIG 1, there is illustrated a conventi onal
cellular radi o comruni cati on system of the type to which the present

i nventi on gener althgspemeasages, for example. alpagingrdy taudiy gesgegphi wawrea
may be divided require the mobile station to access a radio channel for
further communication with the base station.

The SPOM, GAOM, REGID, and CF messages are overhead

5 = messages sent in a group which is termed an Overhead

Message Train (OMT) and is transmitted every .8 + .3

seconds for AMPS systems or .95 i .3 seconds for TACS

systems.' Each OMT contains a SPOM as the first two words

and may optionally be followed by other overhead messages.

10 Control messages addressed to a certain mobile station may

be inserted anywhere between the OMT transmissions. CF

messages are transmitted if there is nothing else to send.

In AMPS/TACS, each idle mobile station must listen

to all messages on the FOCC because it is not known when

15 a message intended for a particular mobile will appear,

or when an OMT will be received that may contain system

registration information or a new parameter setting.

Functionally the FOCC may be considered as being divided

into a paging channel on which paging messages, overhead

20 messages, and audits are transmitted, and an access
channel on which access messages are transmitted.

The preferred embodiment. of the present invention

. involves introducing discontinuous mode reception (DRX)

during mobile station reception of the FOCC to reduce the

25 time a mobile station spends monitoring the control

channel. FIG. 3 illustrates an example .of an AMPS/TACS

- FOCC data stream 300. The FOCC data stream 300 comprises

a system parameter overhead message (SPOM) 302 followed

by a number of 40-bit words comprising various types of

30 ° messages. For illustrative purposes, the FOCC data stream

in FIG. 3 contains paging messages (PCCM) 304, 306, 308,

an Access Message (ACCM) 310, and Control Filler words

(CF) -312. SPOM 316 begins a new OMT. 1In FIG. 3, an OMT

318 is comprised of the SPOM 302. The PCCMs 304, 306, and

35 308, and ACCM 310 messages are added after the’'OMT 318.

Each SPOM 302 and 316 is made up of two words. FIG. 3



into a plurality of contigubus radi o coverage areas, or 10 cells

Cl-do. Wile the system of FIG 1 is illustratively shown
to incl ugssnops4l0 cells, it should be cl early undepet/skndoidsat i n
practice, the nunber of : cells wll be much |arger. _
Associ ated with and | ocated within each of the cells 15 Cl-Cl0 is a base
station designated as a correspondi ng one of a plurality of base
stations Bl -Bl 0. Each of the base -sf.ations Bl -BI O includes a
transmtter, a receiver, -and a base station controller as are well

known in the afllustrated rl:fé QMBS /TAEs bPGEC Sdatd Ofer&ImBh6d 288 it is
illustratively 20 eeé 3&# t he én?ﬁter of each of the cells A-d,
respectively, T8PLY e%fﬁ“g ant ennas.
However, in other Exmsitguq aAMBsss'TAcS utdha.le stat::BdJﬂlsll addstedi a:dya]LBm the
base stations 0 peLi _ rw se
away fromthe % center ef tohe ceﬁ%&e%’&@%@e gn &' g?ﬁ%ﬁ%ﬁ FE cells
d-CL0 width rJERES SEYRERS. bithreFQSfmidata cetream| Byoolof FIG. Zijlmamtbenal ly.
Therefore, therdRIURAEBAld Wadd dla®ion to 48l heba&er adheisust §MtRinFl G

i ta) on o GERt hefe ASANIE S TOSEARS! RERS GRALn Al PARLFOF Tao
system . = vsttream whidata lom nnrl'mmd foentcoatrod mepkagest edEach of
Wth continui qﬂué ett.gﬁ e!ﬂ&ﬁlié’ gt':&:.éns am&h:\:’é@:l-été(hgf complete FOCC data
10 stream 300 f¢r a control message which may be addressed

to that part.fl.cu'lfar mobile station even though the FOCC (

data stream 3@0 contains no message for it. Thus a mobile
station may s#end.a significant amount of time monitoring
messages-addﬁessed to different mobile stations.
15 . In the éresent invention, mobile stations assigned -
to each cont#ol channel group, A or B, are divided into
a number oﬁ sleep groups, which in the preferred
embodiment iértwo groups. The groups are termed sleep
‘group x and s@eep group y. Mobile stations are assigned
20 to a group deﬁending on the next to the last bit of their
MIN, with moﬁile Stations.having a next to last MIN bit
‘'of 0 being aséigned to sleep group x, and mobile stations
having a next to last MIN bit of 1 assigned to sleep group
Y. i
25 DRX is implemented by introducing a sleep message
which is transmitted in the OMT of the FOCC. The sleep
message may be transmitted in the existing Global Action
Overhead Message (GAOM) local control message. The GAOM
‘local control message is a message containing a 16-bit
30 data fieldﬂ  The local control message allows
implementation in an AMPS/TACS system of local control
functions notidefined by the AMPS or TACS specifications.
A LCOC field'in the GAOM local control message identifies

the type of' local controcl message received. As an
35  alternative, the sleep message may be transmitted as a new
Global Action Overhead Message: (GAOM). GAOM and GAOM

local control messages are described in detail in the




nobil e stations M-MO may be found within the cells Ci- C10. Again

only 10 nobile stations are shown in FIG 1 35 but it should be '

ynder st ood wbak/1908# act ual nunber of nobi | e stati ols \ICT/SEISOMEE h

| arger in practice and will i nvariably greatly exceed the nunber of
~base stations. ' VD 96/ 19084

PCT/ SE95/ 01487 -7- Mor eover, while

none of the nobile stations M-MO may be -13- found in sone of the cells

a-ag

t he presence or absence of the nobile stations M-MLO in any

parti cul ar5 one. ofAMESYTACS g&dﬁﬁaﬁdﬁ@@d dade kmown stoothbsedshebiledn
pract i ce

who nmay roamf?gﬁ:rgetelélg%]\é# ﬁkfﬁg?hrﬁgié‘% fttdﬁanot hersg}ﬂs{f&f % %ngd

to an adj aceretcerﬁesarybrhetmwhborl ng cell, and

cel |

10

15

20

25

30

35

FIG. 4A illustrates  the sleep message when
implemented as a GAOM Local Control message, and FIG. 4B

- illustrates the structure of a sleep message when

implemented as a new Global Action Overhead Message. The
sleep message implemented as a new GAOM Local control
message 400 of FIG. 4A-cogtains'the standard GAOM message
fields T1T2 422, .DCC 424, Global Action Code (ACT) bits
426, END 436, OHD 438 and P 440, plus 16 local control
bits including Local Control Option Code (LCOC) 428, SLx
430, .SLy 432 and SLz 434. The ACT 426 field is set to its
local control message value of 1110. The LCOC field

- gsetting of 01 identifies the message as a sleep message.

The 14 information bits following the LCOC field contain
the special fields SLx 430, SLy 432 and SLz 434, with SLx
430 containing 4 bits, SLy 432 containing 4 bits, and SLz
434 containing 6 bits. The sleep message implemented as
a new GAOM 401 of FIG. 4B contains the standard GAOM
message fields T1T2 402, DCC 404, ACT 406, RSVD 408, END
416, OHD 418 and P 420 plus special fields SLx 410, SLy
412 and SLz 414. The ACT field is set .to a value to
identify the message as a sleep message. This value must

‘be a value that is not used to identify any other GAOM
- message, such as a ACT field reserved for future use by

the EIA/TIA-553 Specification. The 14 information bits
following the RSVD field 408 contain the special fields

- SLx 410, SLy 412 ‘'and SLz 414, with SLx 410 containing 4

bits, SLy 412 contalnlng 4 bits, and, SLz 414 containing
6 bits. o
A mobile station receiving the OMT examines the words
therein. A mobile station operating in the DRX mode of
the invention recognizes a sleep message by examining the
LCOC 428 bits of the GAOM local control message 400 or ACT

426 field of the GAOM message 401. Upon determining that

a sleep message is included in the OMT, the mobile station



even fromone cellular radio systemserved by an MSC to anot her such

system 10 Each of the nobile stations M-MLO is capabl e of

i nitiatiweoegressacei ving a tel ephone call through one or PCT/SE9S014870f t he
base stations B1-Bl O and a nobile station switching center MSC. A
nmobi l e station switching center MSC i s connected by conmmunication
links, e.g., cables, to 15 each of the illustrative base stations Bl -B10
and to the fixed public swtched tglgphone network PSTN, not shown,

or a simlar fixed network:which may include an integrated system

dlh gi talb lnetwor&méﬂ Qﬂ‘é)ml&ﬁ@{ theysix Jm reilyevusat, g.ndh s:gomactfuenasbebween
the nobile station swtching genter an e-ba st at Bl O,
or between t heSHotiT&€ h‘% sgéfl?ﬂ{ SW}%?'II &c?ﬁf‘: ﬁ/ﬁﬁféhd t & Pgli‘ﬁ or
| SDN, are not descrlb@drpenbedymsmbv\nfl bhé| Gnvénbionar theeblinknpwrafloet hose
of ~ordi Yeartl |ﬂle'1a 5H8i8htes A rﬂ\.{lﬁfelry of Wworas?! §Q.xk%%s, sﬂlul o

i ncl ude nore than, one nobi | e station swtching cenfer 25 in ace
radio sy$tem #HRFdH aé"@nﬁé’ét WeKER . adthese ¥alues indigptee tor ShpoRoRdtechi ng
center to a didfmriNii t@eoupmeb that tHambiuat seasiondmist aidiitorokhke

Ve ey cont 0%k, to zpcRItETREL LhARF AefkeBlaslr €% ol araniens s
bet ween each ofhe hel degs arsiupt icdhwhdichBthe mobilendtatdomolisl @ membeuns
M-MLO in CO”“%EQ‘EQJ&Blé”‘H&H le statlons in group x monitor the. FOCC
- 10 -for SLx words after the 1ast word in the OMT and then
sleep for SLy + SLz words. Mobile stations in group vy ‘
sleep for S&x words after the last word in the OMT,
-monltor the FOCC for SLy words, and then return to sleep
for SLz wor¢s - In an alternative embodiment of the
- 15 . invention thsse binary values, in the SLx 430, SLy 432,
and SLz 434'fﬁelds, may indicate a number of bits or, the
length of a tlme perlod _ :
_ FIG. 5A. illustrates an example of a GAOM Local
control sleep message 500 in which the SLx 504, SLy 506,
20 and SLz 508éfields have ' been configuréd to indicate a
number of woras. FIG. 5B illustrates a FOCC data stream
510 containing the sleep message 500 of FIG. 5A and its
relationshipéin;time with the awake periods and sleep
periods of.Dﬁx_mobile stations divided into groups x and
25 Y. Upon~recéiving the sleep message 500 of the OMT 510,
mobile stations in group x monitor the FOCC 510 for 1
word, and tﬁen sleep for 19 words following the sleep
message. Mobile stations in group y sleep for 1 word;
monitor the FOCC 510 for 2 words, and then return to sleep
30 for 17 words. _
| FIG. 7 is a block schematic diagram of a mobile
- station whlch is sultable for operation with the present
invention. The=mob11e station includes a duplex filter
700, antenna 702, transmitter 704, transmitter modem 706,
35 receiver mod?m 724, transmitter audio circuitry 708,
receiver audﬂo circuitry 726, frequency synthesizer 710,
processor 71&, user interface 714 (including a speaker,



As a nobile station roans about the system the nobile station

registers its location wwth the systemthrough the base station that
gontrol s tWe%H1884i n which the nobile 35 station is | oRGTERS/I01487

Wien the nobile station™ t el econmuni cations systemreceives a cal
addressed to a particul ar nobile station, a paging nessage addressed
to WO 96/ 19084 PCT/ SE95/ 01487
-8- that nobile station is broadcastl®n control channels of

t he base stations which control the area in which the nobi | e station

i s believed to beitrephene, KeyPadecandi giisplay whicha@ney ReSsddwwn),
addressed 10 it,pdtieeRPhrie, Uddd Vbontrol 1&E Pwed) SWHBAL CATS, Prajvedigorand
sends a page res gr?tsx%floed o'wert s%itt:)g}slensé atJ:I'eocn 'fvre(%'m7\£,r2]I Chdlé éfn(l:eer!' v_7e2% .t he
st rongest p . <0 el an
' The duplex filter 700 allows the transmitter 704 to
5 transmit and the receiver 722 to receive on the single
antenna 702. The frequency synthesizer 710 sets the
frequencies for transmission and reception and ' is
controlled by the processor 712. For purposes of the
invention, the duplex fi}ter 700 is set to allow the
10 receiver 722 to receive a signal on the antenna 702, and
the processor 712 sets the frequency synthesizer 710 so
that the receiver 722 receives control <channel
transmissions from the system. The processor 712 is able
to turn off the power supplied from the battery 716 to the
15 receiver-722, the receiver modem 724, the receiver audio.
circuitry 726 and the synthesizer 710 by controlling
processor controlled switch 720.
FIG. 6 is a flow diagram which illustrates the steps
taken within the mobile station of FIG. 7 when the
20 invention is implemented in an AMPS/TACS system. The
process begihs at Step 600 when the mobile station is
powered up by the user switching on power from the battery
716 to the mobile station through switch 718, or the
‘mobile returns to the paging channel after a system
25 access. The process may also begin when the  mobile
station returns from a voice channel and begins receiving
transmissions on the paging channel of the FOCC. At step
601 a "sleep message received" flag is set to zero in the
procéssor 712. At Step 602 a message is received from the
30 telecommunications system at the receiver 722 on the
antenna 702, and transferred to the processor 712 through
modem 724. From Step 602 the process flow moves to Step
604 where it is determined by the processor 712 if the
message reqﬁires system access by the receiving mobile
35 station. If the message requires immediate system access
by the mobile station, the process moves. to Step 634,
enters the system access task, and ends the idle mode. A



access channel signal. The process is then initiated to create the

call connection. The MSC controls the paging of a nobile station
bel i evedWO®6l18084n t he geographic area 10 served by it SPOBSEISHI48Yi ons
B1-B10 in response to the | receipt of a call for that nobile station,
the assi gnnent of radio channels to a nobile station by a base
station upon recei pt :of a page response fromthe nobile station,

as well as the handoff comuni cati ons-peth a nmobile 15 station from
one base station to another in response to the nobile station

travel i ng thr segisagee reguigingt systesi laccess nay )l ,fahié:eam;m‘t&wrﬂmat i on
a1y o mevo ve toﬁﬁgph 3 RE fnneéf %@t}% %55803&89

plurality of Vol jeech cha ne®COnt
channel , 20" t°sGéhlﬁ@‘él@ltﬁmléénﬁﬁéiilehanh%lh‘Q‘F%J(!))‘ aq’h‘étmrﬁﬁ‘b.l

channel is usgd L8 Gerérmined ﬁﬁb@ethbsﬁebgﬁg@pﬁééé'ﬁﬁtCﬁequlre SPDide
recei ved from

stationscby neans or hatian.trans
those untts. §58ﬁsfnl?%r‘fﬁ? {STT ey %E‘Pﬁ%@e Statl‘?ﬂto'fﬁ?lgp’é%??s%lr%‘éﬁ%
out goi ng cal | tei gnaps@l’pagektZFStep §|O§nahe pPyacesses Pil3 detepmirses ifbcation
registration ¢p | radNd Wi g%g@g 353513 Igﬂ% The
pr esent |nvent|gn |nvo ve?aa me;éﬁ'o an ?{em £ Ssj'e rrfelnafq
dlscontlnuoussﬁﬁdE°r%cep¥Foﬁh?[F@Gsﬁiﬁdwas not s %&ﬁ%ﬁlWﬁF$§9¢L9¥uthe
tel ecormuni cagllesp FiageMsduotn@etditd 30 thdMtiddesd AL Pddp and
nDnltori@g ofsbge %eQ%r@he next message is received. If the message
was a sleep mFssage-or.the sleep flag was set to 1, the ‘
process flow continues to Step 606. At Step 606_the sleep

flag in processor 712 is set to 1.  If the sleep flag was
not set previdusly, the sleep flag is now set to 1 at Step
15 606 because d sleep message was recelved where process .
flow moves to Step 607 where the processor 712 determines
if all overheqd messages in the OMT have been received by
checking the: end bits of the overhead messages and
checking whetﬁer the sleep flag is set to 1. This check
20 avoids goingjinto the sleep mode before all overhead
messages are received. If it is determined, .at Step 607
that all overhead. messages in an OMT have not been
received or that the sleep flag is not set, the process
flow returns to Step 602 and the processor 712 examines
25 the next Foccémessage which is received by the receiver
722. | o |
If, at Sﬁep 607 it is determined that the last word
of an OMT has been'reCeived, and one of the words therein
was a sleep mbssage,_the process flow moves to Step 608
30 where the slekp flag is reset to zero in the processor
712. The prbocess flow then moves to Step 609. The
preferred embohiment uses the sieep-flag, but if the sleep
message is~a1ﬁays_sent as the last word of an OMT, Steps
601, 606, 605; 608 and the sleep flag check can be
35 excluded. ét ‘Step 609, the process flow branches
depending on wbether-or not the mobile station belongs to

|



Channel. In the preferred enbodi ment of the invention, t he nethod

and system is I mpl enent ed into a t el ecomuni cati on system
usi ng a comOQ9¥1984annel which oper ates accordi ng to ePFHSEYH

El A/ TI A-553 (AWPS) system 35 - specification, the EIATIA 1S-54C
(1S-54C) system _ specification, the EIA/TIA-136.2 system
specification, or the TACS system -specification. These five
system WO 96/ 19084 -17- .

PCT/ SE95/ 01487 - 9- speci fications

are hereby incorpbeepediaoup eXer eidde tints pointii |Hhebepredesser Td2hadlsef t er

as AWMPS/ TACS systefpes TtRe tlmef0ﬂ550| channel s of these systens operate in
a nearly |dent|cal manner., th the major difference being a 5

narrower radio channeF |FP%’AE@J(12% WW Q?JH%S i 1pLeep group x, the

process flow moves from Step 609 to Step 610 where the

5 next message on the FOCC is received. From Step 610 the
process flow then moves to Step 612 where the processor
712 determines if the message requires system access by
the receiving mobile station. If the message requires
system access by the receiying mobile station, the process

10 = flow moves to Step 634, and the processor 712 enters the
system access task, and ends the idle mode. If however,
at Step 612 it is determined that the message does not
require system access by the receiving mobile station, the
process flow moves to Step 614.

15 . At Step 614 the processor 712 checks the timer 728
to determine if the mobile station has been awake for a
time period within which SLx words have been received.
If the mobile station has not been awake for a time period
within which SLx words have been received, the process

20 flow returns to Step 610 and the_next FOCC message is

' received. If however, at Step 614 it is determined that
the mobile station has been awake for a time period within
which SLx words have been received, thé'procéss flow moves
to Step 616. At Step 616 the processor 712 activates

25. sleep mode for the mobile station by switching off power
from the battery 716 to the receiver 722, the receiver
modem 724, the receiver audio circﬁitry 726, and the
synthesizer 710, through switch 718 for a time period
cdrresponding to the time necessary to receive the next

30 SLy and SLz words on the FOCC. After a time corresponding
to the next SLy and SLz words, the process flow moves to

~Step 618 where the mobile station is switched into the
" awake mode by the processor switching on power from the
battery 716 to the receiver 722, the receiver modem 724,

35 - the receiver audio circuitry 726, and the synthesizer 710,

through switch 718. From Step 618 the process flow



correspondi ng down-scaling of related radi o paraneters, e.g., a 10
kil obit/second data transm ssion rate in the first four nmentioned
syst ens, wWde98d e AVPS type systens, as opposed to ROTSES/N01487 .

kil obit/second data transm ssion rate 10 i n TACS. For purposes of the
present invention, the . operation of the control channels in these
systens can be considered identical. This invention has application
to any system using control channelygthat operate in a simlar
node. 15 In the preferred enbodi nent of the present invention,

an idle nDblIerstwrnantonsyepnaozoaadanderae&tvmaseagérmb receiva@senges

which.are transpit econnunlcatlon ' ~systemto a group of
nobi | e stations, tééﬁka iﬁﬁﬁﬁgl rogg of which the idle nobile
station is a nenberIfQOat SVﬁEné@ér#ﬂuwaﬂ) ¢¢ﬁ€m¥n¢¢wﬁhctrtbe|mphgland

moni toring - sta&i&ﬁ'ﬂéloﬁ§§sese§leé§ droupiyd Eﬁebﬁrbébéhrﬁ¥3%1iﬁ%gﬁgd
"awake, " .and the rec ver g batt er necessary for
reception. VWherPEDRt hgﬁﬁgl Ms&&ess‘te 52§r'e t BnsHrePefdr £he

systenlbase Stptocessor swdtbheseﬂheZﬁbblleﬂsnanlgmountafswhephmbhe Edke
ot pertinent ® tifly gferigd cBEFREbondind ¥b | P CIRRC AL LRORE 01
recei ve and no'fﬁ!qeﬂrvet Wé@qﬁé@sﬁéﬁs wopds og &hesFQC@e MGer SLx wdrdsnobi |l e
station is al |l gernd@eblifed a 6¥ﬁin§“ﬂ@ethe timer 728, the process
10 . flow moves té Step 624.. At Step 624 the mobile station
is switched i@to the awake mode by the processor switching ‘
on power from the battery 716 to the receiver 722, the’
receiver modem 724, and the synthesizer 710, thfough
switch 718. From Step 624 the process flow moves to Step
15 626. At Step 626, the FOCC message which follows the last .
word of the OMT is by SLx words is received. At Step 628,
the procesSoi 712 determines if this message requires
-gsystem access by:thé receiving mobile station. If the
message requires SYStem'access, the procéss flow moves to
20 . Step 634 and the processor 712 enters the system access
-task and'ends:the idle mode. If however, at Step 628, it
is determined that the message does not require system
access, the process flow moves to-Step.630 where the
processor 712 determines if the mobile station has been
25 awake for a time period corresponding to the time
necessary to receive SLy words. If, at Step 630, the
processor 712 determines the mobile station has not been
.awake for SLy words received, the: processor 712 returns
to Step 626 to receive the followiﬁg FOCC message word.
30 - If however, at Step 630, the processor 712 determines the
mobile statibn has been awake for a time period
corresponding to SLy words received,-the process flow
moves to Step 632 where the processor 712 switches the
mobile station into sleep mode for the next SLz words
35 .received by QWitching power off from the battery 716 to
the _receiveﬁn 722, the receiver modem 724, and the
synthesizer 7&0, through switch 720. '



30 In sleep node, the nobile station's receiver power can be shut

off and only an internal tinmer for timng the sleep Interval is
power ed. TWO %/1908m base station transmts control nePSHEEINIMST
predeterm ned tines, wthinsthe constrai nts:of the tel econmuni cation
system 35 I n AMPS/ TACS nobil e station tel ephone systens, a
base-to-nobile station forward control channel (FOCC) is used to
transmt control information to nobile st atliSns. WD 96/ 19084

PCT/ SE95/ 01487 -10 - Each base _station has

a dedi cated FOCC on fitsiy iShz wordst azasveceivesl,midie procesisodd o¥paryeeng
withinits contrQl gtep 618" GRerd NEhé Kb L 'dtdtidrC A istitched dakndndat a

stream o froaraatkhf mb ee bsy} as:[wll%rcl:ﬁl%g:[ b:% r{:%tallelre fsx"[o%;[ It e ba-tl:_rt]:eery 1-’7%6 to
the receiver 722, the receiver modem 724 and the
S synthesizer 710, through switch 720. From Step 618 the
process flow moves back to Step 602 and the next word on
the control channel is received.
Implementation of the invention on the FOCC achieves
a significaht reduction in the amount of time the reéeiver

10 must be powered. If .tf1ere are very few paging and
overhead messages being transmitted by the system, the
mobile stations in each sleep group need to be awake only
during a small portion of their total idle time. - For
example, if the OMTs are started every twentieth word, and

| there is only 1 paging message sent to each group during-
the time between OMTs, the mobile stations need only stay
awake for 4 out of 20 words. That is, the mobile stations
need only monitor the 2 word SPOM, the sleep messages, and
the paging message for their assigned group. This awake

20 time would be as20, or 20% of the total time.
Theoretically, if the mobile station did not require
battery power at all during sleep mode, this would result
in a battery life extension of 5 times. With a typical
mobile station requiring the battery to provide 50 mA of

25 current in the awake mode and 15 mA of current in sleep
‘mode, the average current drain would be (i/s x 50) + (s
X 15) = 22 mA. This reduction in current drain would
correspond to a battery life extension of (ses22) or 2.3
times.

30 Base stations and mobile stations for mobile
telecommunications systems include processors and
circuitry capable of the necessary processing for
implementation of the invention. As will be understood,
many types .of circuitry can be used when implementing the

35 invention. The selection of an appropriate circuitry for
use in a particuiar stage of the inventive method is
within the knowledge of those skilled in the art and



5 streamis generated at a 10 kil obit/second 0.1 bit/second rate

for AMPS, or at an 8 kil obit/second 0.08 bit/second rate for TACS.
Each FOCwogsrvesas t hree di screte data i nformati on spepervsnieal | ed the
A streamthe B stream and: the busy idlel streamthat are

time-nmul tipl exed together.: 10 Messages to mobill e- stations with the |east
significant bit ~of their nobile station identification nunmber (M N)
equal to 'O are bent on stream Azgand nessages to nobile

stations with the |east si gnlflcant bi t ofo their M N equal to "1

are sent on sidepafdB: on ﬂ'ﬁé deﬁuﬁ‘e’i@ QﬁH‘ éﬁeraté?gté‘fnéh@ué)?stgrl\e bits

whi ch are used t |nd| cat rent atus of the reverse control
channel . do %Iaé’té‘f‘%isoﬁfnﬁhﬁt E‘PQ’- ReSEBPLORri ate data stream
accordi ng'to the Iéag:tlemegitafmmntoﬂ)lﬁhe)flmt@ﬁ\ild‘i into the AMP$/raés

[ Jdin tied, he,

AP TACS. FooRy et B d SRaitls i A pedddfell Lo flbid%s 1
dotting §equeﬁe‘,@52'@§c§ndsliﬂtem9 1Thei tlsmm@m Adtliows wer df bexiilehee 202
are sent to pgroﬁ&ﬁbfé B+ 1Sy 't‘h@s VEQJ.&XQCBIQ%E) Z%r&?pé NESGHT Qg OCC

data transmtte cont ai ns

as .bin coded rd
40-bits, inclBSRAFRteL2 L%ar?? byg' é’ﬁt?e §tatl°n [LBhekbed TPREFRL. Each
set of 5 repetchainmed ofarsl veach i GMT can bal Iuadqaew ¢dhifdgjaredach Pt ream

word 204 and BpgLneagh a11owé“¥ééé%9ﬁ1@£8nt6Pf§f2£5' 589185 SO e or
10 each new OMT ?ent. One advantage of this method is that
sleep times c%n be defined with call traffic requirements '
in mind. If the volume of control messages to a certain
sleep group bécomes greater than the volume to the other
sleep groupsf the group with the greater volume can be
15 instructed_té remain in the awake mode for a longer -
' ‘period. If tﬁe volume of control messages to this certain
group then deéreases to a volume less than the volume to
the otlier sleép groups, the sleep message can instruct the
group with lesser volume to remain in the awake mode for
20 a shorter timé. .The system dynamically adjusts and saves
battery power in individual mobile stations by using the
inventive metﬁod.
It is believed that the operation and construction
of the presént invention will be apparent from the
25 foregoing desdription and, while the method and shown and
described he%ein has been characterized as being
preferred, obvious changes and modifications may be made
therein without departing from the spirit and scope of the
invehtion as defined in the following claims.
30 ' '



A mobile station in |dle—ﬁﬁde——and—rééay to receive 30 calls, nmonitors

the FOCC for control apnel Qﬁéﬁﬂ. ed - addressed to it. These
nessages KO 96itI08de sages, audits, SysteMCTSEIUNAT.,
Over head Messages obal Action 'Overhead Message

(GAOV),, a Regi st | cati on message (REG D), or a control
35 filler message (CF). Upon receipt of a control channel nmessage
‘addressed to it, the nobile station initiat2ks-the function specified
in the control nmessage. Certain of WO 96/ 19084

-11- t hese -
messages, for exanpleja p%ﬂ'&ﬁtﬁb&ﬂﬁktrﬁaﬁéﬁﬁg poRéer consﬁﬁﬁ%&é@ ihe a
nobil e station to access a .,radi o channel Jtut comuni cat i on
with the base st®pPHle station operatlng w1€£1n a radio te ecommunlcatlons
system having a base station and a plurality of mobile
5 stations assigned to a plurality of sleep groups, said

method comprising the steps of: '
receiving at one of said plurality of mobile
stations, a message group transmitted on a base
station control channel, said message group
10 - including a sleep message containing one or more
data fields, said data fields including information
indicating when mobile stations assigned to each
sleep group of said plurality of sleep groups are to
switch to a sleep mode and to an awake mode during
15 transmission of said message group;

determining whether said message group contains
said sleep message; and ) |
operating said receiving mobile station in said
sleep mode and said awake mode in accordance with

20 said information contained in said data fields.

2. The method of claim 1 in which each of said

" plurality of mobile stations is assigned to a first or

second sleep group depending upon the numerical value of

25 the next to the last bit of each of said mobile station's
Mobile Station Identification Number.

3. The method of claim 1 wherein said message group
is included in an overhead message ;rain of said base

30 station control channel.

4, The method of claim 3 wherein said sleep message
is a local control message.

35 5. The method of claim 4 wherein said data fields
are contained in the local control bits of said local

* C L ] S *
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The SPOM GAOM REG D, and: CE nessages are overhead 5 nessages sent in a
group which is ternmed an Over head ~ Message Train (OMI) and is

transm t MeQI9619084y - . This éhqeqﬂas eenRe lacesoconds for AVPS syst BEESESSIO148 [err]
.3 seconds for TACS Each OMI contains a SPOM as the first
two wor ds and be foll owed b" “iot her over head messages.
10 a

Control nessages ressed to a certain m)t?i[e station may be
i nserted anywhere between the OMI transndzgsi ons. CF nessages are
transnmitted if there is nothing el se to send. Do I n AMPS/ TACS, each

i dl e nobile stationémistThe stexhod of clairml3 whereigesadd sheep-@Esdageause

it Is not kno i@‘Fs&geer %Le% a particular mohile wll
appear, : V\{ls V\he%]h anl&\% %ecel ve é{g%;t may contain system

registration i nforrratlon of a new paraneter setti ng. Functionally the
FOCC may be consi deyed amé’%éﬂxdﬂ Wfledaim 1 whdh@ih RRdid@atharaahaan

whi ch pagi ng rress s, oveth ad sages, dits are
transmtt ed Ig’r?%(,acés}gsg sec?ﬂ%rﬁ&‘f %ﬁ' |f&ﬁq%c6’% ifssangdesaife
transmtted. plurallty St ]me;f grtmj:serdm@:rrmets af firestpangeat servadt i on

I nvolves intro gfgé%?g?hﬁﬁo&baugéi gébgpa‘g%) said FFggrll"nngbl |l e

station reception to reducethe 8ofobi e st a
spends noni t orfelltdesteamien| furthexigampyises:G:. 3 illustrates an exanple

of an AWPS/ TACS F%A&tﬁgs Baganrliviny ncditedataribhean 389
corpri Seﬁ) awake mcbde for a time interval" ‘determined by said
first fgeld_of bits and in said sleep mode for a ‘

‘time inl,f:erval determined by said second and third
fields #f.bits if. said receiving mobile station is
assignedi, to said first sleep group.
15 A .
8. Thé method of claim 7 wherein said step of
operating said receiving mobile station includes
opérating said receiving mobile station in said
sleep mé:de for a time interval determined by said
20 first f:li.el'd of bits, in said awake mode for a time
interval determined by said second field of bits,
- and in: said sleep mode for a time interval
detemiﬁed by said third field of bits if said
receiving mobile is assigned to said second sleep
25 group.

9. The method of claim 1 in which said radio
telecommunications system comprises an AMPS type system.

30 10. The method of claim 1 -in which said radio
telecommunications system comprises a TACS system.

11. A method of reducing power consumption in a

mobile station operating within a radio telecommunications

35 system having one or more base stations and a plurality
of mobile 'sta'tibns, said method compr_ising the steps of:

* c L M s *
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‘a system par anet er dethead—ﬂfessagETSPO\/p 302 foll owed by a nunbef

of 40-bit words conpri si ng ,tdaé@es of 30 nmessages. For
illustrati mw{mesﬂ“ st ream in FIG 3 PEImENSM48Dagi ng
nmessages (PCCM 304, 3 ‘ ‘an Access Message (ACCM 310, and
Control Filler words SPOM 316 begins a new OMI. In FIG 3,

an OMI 318 is corrprl sed of the SPOM 302. The PCCvs 304, 306, and 35
308, and ACCM 310 nessages are added after-gHe OMI 318. Each SPOM 302
and 316 is made up of two words. FIG 3 WO 96/ 19084

PCT/ SE95/ 01487 ' ass:l.gm.ng each of said- Plurality of| ussbidtees

t he AMPS/ TACS FOCC d
da?a stream at rg?g%g‘%ﬂgél %%Egsmgbﬁx :%ﬁg %#‘g&en to aﬁ °

its Moblle Station Identlflcatlon Number to a first
group and each of said plurality of mobile stations

5 having a next to the last bit equal to 1 in its
Mobile Station Identification Number to a second
group;

receiving at each of said plurallty of mobile
stations, a first sleep message transmitted in a
10 first overhead message train of a base station
‘control channel, said sleep message comprising a
first data field; '
| operating said receiving mobile stations
assigned to said first group in an awake mode for a
15 time interval determined by said first data field;.
and _ _ _
operating said receiving mobile stations
‘assigned to said second group in a sleep mode for a
time interval determined by said first data field.
20 '
_ 12. The method of claim 11 in which said first sleep
message further comprises a second data field, and said
‘method further comprises the steps of
| operating said receiving mobile stations
25 assigned to said first group in said sleep mode for
'a time ‘interval determined by said second data
field; and
operatihg said receiving mobile stations
assigned to said second group in said awake mode for
30 - a time interval determined by said second data
field.

13. The method of claim 12 in which said first sleep
message further comprises a third data field, and said
35 method further comprises the steps of:
operating - said receiving mobile stations
aséigned to said first group in said sieep mode for

(I




messages on the FOCC. For exanple, in an existing AMPS/ 5 TACS system
the FOCC data stream300of FIG 3 nmay be broadcast by | a base station

to 10 Wbbmﬁwtioﬂ,ﬁsm,&h' Been Replacddnat base station's. ceorisEgsomsra that
are nonitoring / on the FOCC for. control nessages. Each
of the ten nobi M\l mg‘m:m tors the conplete FOCC data 10

2 i ch may be addressed to that

=

stream 300 for a cont )
particular nobile station even though thg FOCC - = data stream 300
contains no nessage for it; Thus a nobile ,station may spend a

significant anpbuntaofinid tERValOBEBErmined PP FAGETHAGY utld sieidi;f ferent
nobi |l e stations. ; In the present invention, nobile stations _

assi gned to ¥dn cont rol ‘channel group; A:or B, are divided into

a nunber of sleep groupspezdtiny i nsalid prmdaineichg  mobibbodistattions two
groups. The grou el S |1E - ) X ] sl rQu :

Mobi | e stations aﬁ?%@éﬁg?%‘% gg?)o%‘_iﬁ%%f&%géﬁ%%ﬁg%%?r@d%egﬁto t he
| ast bit3 of their @ time ypReryaihdabernined Ly Gaidhsohing satexifiedd.ast M N
bi t of O being assigned to sleep group x, .and nobile stations

having a next to |ast N bit of .1 assigned to_sleep group . Y. 25
DRX i s i npl ement edliy i TR 81?5?‘:‘?& a°€| TWesidgen whichhgaiq gtime
transmtted iintéevalMl deterindne@Chy Thaidl adpird fiebl@sdycbiey lknds

transm t,t ed i@oﬁg&rfélixt?ﬂl n?:ighobellxe A%teig‘q.ﬁn-ing of a second overhead
10 message t'rain.g- L : - : AU :

15. Theé method of claim 13 in which said time ‘
interval dete%mined-bytsaid third field of bits ends
concurrently ﬁith.the end 6f a SPOM méésage.

16. Thef method of claim 13 in which said time
interval dete%mined by said third field of bits ends
concurrently viith'the start of a second sleep message.

20 17. The hethodlcf claim 11 in which said first sleep
message compriifse's a local control message.:

18. The method of claim 11 in which said first sleep
‘'message comprﬂses: a global action overhead message.
25 T o
'19. The method of -claim 11 in which said mobile
telecommunica_t.ions system comprises an AMPS type system.

'20. The ‘method of claim 11 in which said mobile
30 ‘telecommunications system comprises a TACS system.

21. A mfethod_ of reducing power consumption in a

mobile statio\né.operating within é radio telecommunications

- system having a plurality of mobile stations éssigned to

35 a first or second group, and one or._mo_feﬁ base stations,
said method comprising the steps. of :

* c L M s *



Over head Message (GAOV) Tocal control nmessage. The GAOM | ocal control
nmessage is a nessage CaiisaéenHAABeéh Repladsiit 30 dat a field. The | ocal

control nWOI6INW84 al | o nentatlon in an AVPS/ TPCHSESS®I48TN of
| ocal control funm |ned by the :AMRPS or TACS
speci fications. I'n the GAOM | ocal control nessage

Identifies t he type of |ocal control nessage received. As an 35
alternative, the sleep nessage may be tranggitted as a new - d obal
Action Overhead Message (GAOM) . GAOM and GAOM | ocal control

messages are described inrdeeavingnathene of ¥&i86pladBlity of mobile

PCT/ SE95/ 01487 TACS '
speci fications and a?ga ﬁ%ﬂﬁ't% t %%% %ﬁan % messég ??%P%$€%€$4e+%f%?e no
further description pgea@gﬁgdmessage train of a base station control

channel, said local control message including local

5 control bits comprising Local Control Option Code

bits and a first data field;

determining that said local control message is
a sleep message by examining the state of said Local
Control Option Code bits;

10 _ operating said mobile station in an awake mode
for a time interval determined by said first data
field if said mobile is assigned to said first
group; and

operating said mobile station in a sleep mode

15 g for a time interval determined by said first data -
field if said mobile is assigned to said second
group.

. 22.  The method of claim 21 in which said local
20 control bits of said local control message further
comprise a second data field; and said method further
comprises the steps of: _
‘operating said mobile station in said sleep
mode for a time interval determined by said second
25 ' data field if said mobile is assigned to said first
group; ‘and .
operating said mobile station in said awake
mocde for a time interval determined by said second
. data field if said mobile is assigned to said second
30 group. '

23. The method of claim 22 in which said local
control bits further comprise a third data field and said
method .further comprises the step of:

35 - operating said mobile station in said sleep
mode fdr a time interval determined by said third

~data field.
AL




necessary hereiRgﬁr_a_____’_ELQL__AA illustrates the sleep nessage

when 5 |nple as- a GAOM Local Control nessage, and FIG 4B

i 11 ustray stfﬂpghwﬁaqﬁeerel{@lwép nmessage when - iRqI/SEISON48T as a
neM/GlobaI Actlon . The - sl*ep nmessage i npl enented as
a new GAOM Local co n& sage 400 of FI'G ':4A contains the standard
GAOM fhessage 10 22, DCC 424, (Jobaf Action Code (ACT) bits

426, END 436, OHD 438 and P 440 plus 164 ocal contr ol - bits including
Local Control Option Code (LCOC) 428, SLx 430, SLy 432 and SLz 434.
The ACT 426 f'el d ba. Seﬁ‘heo niét?nod of ke czqntml wHEGRaga G nsbilfe 1110.
The LCOC field gﬁ? dentifies th e as a slee

nessage. te#ﬁE°TQuPﬁF6F ?oﬁyﬁF?Q FIMPHIPTY ?ﬂ ¥Q%H%V%% ai n

the special fields. SLx 430; SLy 432 and SLz ‘434, with SLx ' 430

containing 4 bits, gly 41?1%4 Q:ﬂ{l:‘t?d&“ 88 &184k° 219th Shihich saifPhapnial N ng

6 bits. The sl eep iMESsa enent e FIG 4B
cont ai ns5t he tedecaompu @M:mns srreeemgeompelteesT&TQAQ%stWzLM ACT 406,
RSVD 408, END 416, OHD 418 and P 420 plus special fields SLx 410, SLy
412 and SLz 414. The ACT f eId s set to a_valu ntif, the
nessage as a sl eep2fessBgdie és IE&%&szé’°we%ec8n§‘éinagl?ﬂall f not
used to ident mbmaéysmthﬂm Gpdvating withinge, radich tad egzon@inicat toneser ved

for future us%yggem hav1ng a plurality of moblle statlons assigned to
10 - a first or sécond group, and one or: more base stations,
ea;d method comprising: ' o o ‘
receiving at one of sa1d plurality of mobile
stations) a global action® overhead message
transmitted in an- overheed'message train of a base
15 station ¢ontrol channel, sa1d global action overhead -

: messagelcomprlslng Global ‘Action Code. bits and a

first data field;
determlnlng that said global action overhead
message 1s a sleep message by examining said Global

20 - . .Action Code bits;
operatlng said mobile station in an awake mode
for a time interval determined by said first data
field: iﬁ said mobile is assigned to said first

group; ahd

25 ' opérating gaid mobile station in.a sleep mode
for a time interval.determined-by said first data
field if said mobile -is assigned to said second
group. ' '

30 '~ 27. The method of claim 26 in which said global
action overhead message further comprises a second data
field, and said methbd further comprises the steps of:

operatlng said mobile station in said sleep
mode foﬁ a time interval determined by said second -

35 data f;e}d.lf said mobile is assigned to said first

group; ‘and

A



the EI A/ TI A-553 Speci-fteatiom—The 14 |nfornat|on bits foll owi ng the
RSVD field 408 cont ai nr”é% § %egARgpjageuds ~. SLx 410, SLy 412 and SLz
414, with Sl99ﬂ¥80tontal |ts SLy 412 cont ai ni RETSEISORET and,
SLz 414 containing : A nobjil@ station receiving the
OMI' exam nes the words A nobi l e station operating in the DRX

node of t he inventlon recognlzes a sl eep nessage by exam ning the 35
LCOC 428 bits of the GAOM | ocal control nessage 400 ‘or ACT 426 field
of the GAOM nessage 401. Upon determ ning that a sleep nessage is
included in the OMI, the nepératingtiseid mobilD 86At9684 in said awake
PCT/ SE95/ 01487 mode for a time therval,detei%ihed by sdidhe nes
the SLx 430, SLy 432, and fsn.eZJ.dA'?iAf fslalzle.d t?tof:i(?le is assigned to said second
group.
5 . - o
28. The method of claim 27 in which said global
action overhead message further comprises a third data
field and said method further comprises the step of:
operating said mobile station in said .sleep
10 , mode for a time interval determined by said third
data field. |
29. The method of claim 26 in which said mobile
telecommunications system comprises an AMPS type system.
15 '

30. The method of claim 26 in which said mobile
telecommunications system comprises a TACS system.

31. In a mobile station operating within a radio.
20 telecommunications system having one or more base stations
and a plurality mobile station assigned to a plurality of
sleep groups, a system for reducing mobile station battery
power consumption, said system comprising:
means for receiving at one of said plurality of
25 mobile stations, a message group transmitted on a
base station control channel, said message group
including a sleep message contalnlng one or more
data fields, said data fields including information
indicating when mobile stations assigned to each
30 _ sleep group of said plurality of sleep groups are to
switch to a sleep mode and to an awake mode durlng
transm1531on of said message group;
means for -determining whether said message
group contains said sleep message; and
.35 means for operating said receiving mobile
station in said sleep mode and said awake mode in

I



determne the binary value of each field. In the descri bed
enbodi nent of the invention, the binary val ue of each field indicates

a nunbervmgw, Tlis<Shed HekBee laS:d words ‘and SLz wor deepspddpedsrval ues
i ndicate to the no i1ﬂlﬂku

n the tines that the nobile station nust
noni tor the

'l PCCMs, i ntended for nobile stations in

the sl eep group of ] e station’is a nenber. For exanpl e,
mobi |l e stations in-group x nmonitor. the. EQCC 10 for SLx words after the
last word in the OMI and then : sleep for SLy + SLz words. Mbbile
stations in group ' : 'r-,%a&a«g _ | pst daip,t he
OMT, noni toré%ceoxl.%%%e_fegﬁé ylvvor S, %B;%a% Ig%]altfrgﬁr%%t%&g e%%ea

for SLz words. | £ bt ernati ve enbodi nent of the 15 i nvention these
bi nary values, in the SLx 430, SLy 432, i and SLz 434 fields, may

I ndi cate a nunber qf, bi or, the | eng of a,ti er.i od .

FIG 5Aillust rat&?‘an%rﬁx%t%? of Cﬁ%ﬁ/‘?‘foégl in whlcggrﬁoar‘i}'f 2 8pt%essage
500 in whi ch tgler@lityOnebily S icE is asdighed 508 4 ifHmkt avsebend
configured to gy 34 ﬂ:@t)g 0 ) : Bd | a a FOCC
data stream él@"g%gggn?%’f ?ﬁl%g/a he 8] féé%o?r%g@%%‘gé’?o"oﬁ %el‘ Ig_lftcji%h%Ahg%% its
rel ati onship %P tihe Irsh Phe afiarachepfo@didnmoBitepstationhgrMelslef DRX

nmobi | e st ati ong:£H 7\ TRANHIF id=RU RS Nuaiberds - y. Upon receiving the
sl eep nmessage 500 of the OMI 510, _ S

10 33. The! system of claim 31 in which said message
group is included in an overhead message train of said ‘
base station control channel. o

34. The system of claim 33 wherein said sleep
15 message is a local control message.

35. The. system of claim 34 wherein said data fields.
are coritained in the local control bits of said local
control message. ' : '

20 ' _
| 36. The system of claim 33 wherein said sleep
message is a ‘global action overhead message.

37. Thé system of claim 31 wherein said data fields

25 comprise a first, second and third field of bits and said

plurality of sleep groups comprises a first and a second

sleep group, and said means for operating said receiﬁing
mobile station further comprises:

means for operating' said receiving mobile

30 station in said awake mode for a time interval

determined by said first field of bits and in said

sleep’mbde for a time interval determined by said

second and third fields of bits if said receiving

mobile ‘station is assigned to said first sleep

35 ' group. ' |

. O



mobi | e stations in group—X TONi T of the FOCC_SlO for 1 - word, and then
sleep for 19 words fofld t@g%ﬁﬁgﬂﬁbgﬁp “rligessage. Mobile stations in

s %@Mm or the FOCC 510 for 2 \RETMEESONET t hen
Teturn e Hlm wml( FIG 7 is a block schematic

return to sleep 30 _ _ ( _
di agram of a nobile - ch is suitable for operation with the

pr esent inventlon. The nobile station includes a duplex filter
700, antenna 702, transmtter 704, transniizgai-noden1706, 35  receiver
nodem 724, transmtter audi-o circuitry 708, receiver audio circuitry

726, frequency synt he¥8 zerThed Osystem ofir otaimoB77¥Rheredar saidemcate for
714(i ncl udi ng - a SHGAEIng said rggégéiﬂéxggbile.spéfgbp further comprises:
PCT/ 595/ 01487 - means for operating said receiving mobile
station in said sleep mode for a time interval
5 determined by said first field of bits, in said
awake mode for a time interval determined by said
second field of bits, and in said sleep mode for a
time interval determined by said third field of bits
if said réceiving mobile is assigned to said second

10 sleep group.- ' |

39. The system of claim 31 in which said radio
telecommunications system comprises an AMPS type system.

15 40. The system of claim 31 in which said radio-
telecommunications system comprises a TACS system.

41. In a radio telecommunications system having one
or more base stations and a plurality of mobile stations,
20 - a system for reducing power consumption in a mobile
station, said system comprising the -steps of:
means for assigning each of said plurality of
mobile stations having a next to the last bit equal
to 0 in its Mobile Station Identification Number to
25 . a first group and each of said plurality of mobile
stations having a hext_to the last bit equal to 1 in
its Mobile Station Identification Number to a second
group;
means for receiving at each of said plurality
30 of mobile stations, a first sleep message
transmitted in a first overhead message train of a
base staﬁion control channel, said first sleep
message comprising a first data field;
means for operating said receiving mobile
35 _ stations assigned to said first group in ‘an awake
mode for a time interval determined by said first

data field; and
Y O A



m cr ophone, keypad._and display which are not shown), battery 716,
controll ed pomer switch 718 processor control |l ed power switch 7
recei Verwédes ‘a 'ﬁm ot eeﬂRePlaced The dupl ex fi |t erPCIGEISIDI4EIS
transmtter 704 to 5 i H“Hnd the receiver 722 to receive-on t
single ant enna quency synthesizer 710 sets the
frequencies for transm ssion and-reception and is control |l ed by

~ processor 712. For purposes of the _3glnvention, the duplex filte
is set to allow the 10 recei ver 722 to receive a signal on the ante
Zggt atnﬂe ‘the procepgghs’12oget 6pehgtingqueata smtémmgzr M) 1sep

receiver 722 feceiVves ontroJ chann ans 0
fromthe system TRE25AGPEs@5S1gPeq Fopaid. sec%‘?t FFRUB; :llht rr%lenépl(s)esé
supplied fromthe b@tita,erfprﬂaﬁ t ime héntérval ederermizied byheaistefixst nodem

724, the receiver %HQEO

controIIrn

fl ow di a§ram which illustrates the steps -

g

cirecuitry 726 and the synthesizer 710 b
processo controlled sw tch 720. FIG 6
taken within the nobi

user
20,

t he
he

t he
r 700
nna

ns

y
is a

e

station of FIG 7 yhen tme 2é>ystem N$Entd1fin S4inierehiel isaidn $d¥p TACS

system

The

power ed up by“ﬁ?@al%groce q%énns i3 %%c%%@é%{fn@%' la%ét%}tié)

mobi | e statlomy@hhmughrshe cboﬁp%;ses the steps abbile returns to the
pagi ng channel after a E%%%S”‘for ‘operating said receiving mobile

10

15

20

25

30

35

statlons assigned to said first group in said sleep
mode for a time interval determlned by said second
data fle;d,:and ,

meahs for operating said receiving mobile
stationséassigned to said second group in séid awake

nis
to the

mode foﬁ a time interval determined by said second -

data field.

43. The system of claim 42 in which said first sleep

message further comprises a third data field, and said
system furth@r comprises the steps of:

meéns for operating said receiving mobile
stationséassigned.to said first group in said sleep
mode foﬁ a time interval determined by said third
data field; and
~means for operating said receiving mobile

'stationséassigned to said second group in said sleep

mode for a time interval determined by said third
data field.

44. The system of claim 43 in which said time

interval determined by said third field of bits ends
concurrently  with the beginning of a second overhead

message train.

45. The system of claim 43 in which said time

interval'det%rmined by said.third_field of bits ends
concurrentlyiwith the end of a SPOM message.

|
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25 access. The pfeeess—nay_e¢$£thg_n mhen the nobi | e station
returns froma voi ce ¢ ﬁnel and be’ﬁl ns rece|1V| ng ‘transm ssions on

t.he pagi ng woasmes4 of 601 a "sl eep rRCTISRIS01487
received" flag is set t processor 712. At Step 602 a
nmessage, i s received fr Ieconnunlcatlons system at the

receiver 722 on the antenna 702, and transferred to the processor 712
t hr ough nmodem 724. From Step 602 the-piocess f:l ow noves to Step
604 where it is determined by the processor 712 if the nmessage

requi res system acces46by The rsestem ngfnodlaim3a3 iat athiwh shidt heime

TEssage 1 oqui 1 es s hENEYa3! uNEHRINAPCEYS saa, cRL-ANEIN | e skationpdhe

process noves to €m access task, and e
the idl e node. Aponcurrg@;gz/qggg4the start of a second sleep message.

PCT/ SE95/ 01487 o - 16-

5 47. The system of claim 41 in which said first sleep
message comprises a local control message.

48. The system of claim 41 in which said first sleep
‘message comprises a global action overhead message.

10
49. The system of claim 41 in which said radio
telecommunications system comprises an AMPS type system.
50. The system of claim 41 in which said radio
15 telecommunications system comprises a TACS system.

51. In a radio telecommunications system having a
plurality mobile stations assigned to a first or second
group, and one or more base stations, a system for

20 reducing power consumption in a mobile station, said
system comprising:

means for receiving at one of said plurality of

.mobile stations a local control message transmitted

in an overhead message train of a base station’

25 “control channel, the local control bits of said

local control message comprising Local Control

Option Code bits and a first data field;

means for determining that said local control
message is a sleep message by examining the state
30 of said Local Control Option Code bits;
means for opérating said mobile station in an
.awake mode for a time interval determined by said
first data field if said mobile is assigned to said
first group;'and
35 : means for operating said mobile station in a
sleep mode for a time interval determined by said

S

| Y A



nmessage requiring systemaccess may be, for exanple, an OMI nmessage

train, a REA D, or—a pagihg nmessage addressed to an individual
mobi | e syatosasss | | ﬂ%v&ye?ﬁis@gnégﬁ&dm&_ 3 it is detrolvsEasoidshat t he
message does not req ; 't access by the receiving nobile
station, the processrmmHl E"ﬂﬂ“ﬂm Step 605. At Step 605 the processor
712 determnes if 1 7 ge was a sleep nessage or if the .sleep

flag is

set

to 1. If the message_y@s not a sleep nessage or the

sleep flag is not set to 1, the process returns to Step 10 602 where the
next message is regerdeddatif§ F18EAMEESSIEd mobildebs cass BpfedBSS B Pr the
sleep flag was set a the

Step 606 the sl eepS€COne EFQYPrn processor 712 is set to 1. If the sleep

flag was

not

noves to Step 607

to 1 process flow continues to Step.606. At

set previously, the sleep flag is now set to 1 at Step

15 606 because sl . | f
607 & ér?Bﬁ%!g?ﬁ%ﬁﬁtt@?m”fnﬁiéﬁféf?c%? % 11°%er head

nessagesdin t ONEVPlhabétBeedf r tAid edagpl - contgpécknegsagee ket s of

t he over head

1. This check 2

&% #Ngecond dakackiikadwheih@r shha Hyaten |Adtieset to

, avoids going into the sleep node before all overhead

messages are FOFEr+EES:If it is deternmined, at Step 607 t hat al
over head nmessages

flag is not Set’-tgﬁeeﬁo%ﬁﬁé for a time interval determined by said
second déta field if said mobile is assigned to said
first group; and _ : . (

10

15

20

25

30

35

i'n ameéf:ﬁ'fmmparaﬁimgn said mobkleisteak on tiratsaitk sl eep

_-mea#s for operating said mobile station in said

awake mohe for a time interval determined by said
second data field if said mobile is assigned to said

second group.

53. Thﬁ-system of claim 52 in which said local
control bits ﬁurther-comprise a third data field and said
system furthe%'compriées:

-meahs for operating'said mobile station in said

sleep mdde for a time interval determined by said
third data field.

54. Thﬁ.system'of claim 51 in which said radio

teiecommunicaﬁions system comprises an AMPS type system.

55. Th&ﬁsystem of claim 51 in. which said radio
telecommunications system comprises a TACS system.

56. In.h radio telecommunications system having a
plurality of mobile stations assigned to a first or second

group,
power

and one or more base stations, a system of reducing
consumption in a mobile station, said system

comprising:

mobile

meafs_for receiving at one of said plurality of
stations, a global action overhead message

transmitted in an overhead message train of a base

4
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flow returns to Step 602 a rocessor 712 -exam nes 25 t he next FOCC -
message which is received by thqdﬁggehver~Jﬁqﬁ- 722. : If, at Step
607 it is wwoesedsded fypEhect Bee Sor d - of an OMI' hasPEESEIY04% ved,
and one of the words t \\m s a sleep nessage, the process flow
noves to Step 608 30 _ ep flag is reset to zero in the
processor 712. he process flow then noves to Step 609. The
preferred enbodi nent uses the sleep flag, Jdyst- if the sleep nessage i s
al ways sent as the last word of an OMI, Steps 601, 606, 607; 608
and the sleep flag cherdtican coatdbl chamméldezhid gliobadt eptieMo ovetrhead

e o ! AN iSssags (aHGBERHIAY LM NElc POn "Bk BT Lfa
PCT/ SE95/ 01487 first data field; -17 -
means for determining that said global action
5 overhead message is a sleep message by examining
said Global Action Code bits; '
means for operating said mobile station in an
awake mode for a time interval determined by said
first data field if gaid mobile is assigned to said
10 first group; and | |
means for operating said mobile station in a
sleep mode for a time interval determined by said
first data field if said mobile is assigned to said
second group.
15
57. The system of claim 56 in which said global
action overhead message further comprises a second data
field, and said éystem further comprises:
means for operating said mobile station in said
20 sleep mode for a time interval determined by said
second data field if said mobile is assigned to said
first group; and
means for operating said mobile station in said
awake mode for a time interval determined by said
25 second data field if said mobile is assigned to said
second group.

58. The system of claim 57 in which said global
action overhead message further comprises a third data
30 field and said system further comprises:
means for operating said mobile station in said
sleep mode for a time interval determined by said
third data field.

35 59. 'The sYstem of claim 56 in which said radio

telecommunications system comprises an AMPS type system.

e




sleep group x. At _this point-theprocessor 712 al so starts the tiner
If the m)blle sta |on bel ongs to sleep group x, the

process ngmmyes'ﬂ"ﬁ st ep 610 where the 5PCT/SES5@148ssage on
the FOCC is recei ved | 10 the process flow then noves to
Step 612 where the p 712 determines if the nessage requires

system access by the recei Vi ng nobile station. If the nessage requires
system access by the receiVving nobile stgfion, the process 10 fl ow noves
to Step 634, and the processor 712 enters the system access task, and

ends the idle nmodegolf Theewsistem of afllalime5612ni twhichiesalidi rediiichat t he

e o “Fre Belecomnl S0 YRER SEEN A T WHMRTY L

t he processor 712 checks the tinmer 728 to determine if the nobile
stati on has been awake for|a “time period within which SLx words have
been received. 0 f thg mobi | e station has not been awake for a tine
peri od ‘Wi thin which SLx words have been received, the process 20
flow returns to Step 610 and the next FOCC nessage is - received. I|f
however, at Step 614 it is:deternined that ~the nobile station has
been amake for a time period within ~ which SLx words have been
received, the process flomranes : ‘ o

|



to Step 616. At Step 616 the processor 712 activates 25 sl eep node for
the nobile station by switching off power fromthe battery 716 to the
recei ver 7W0Q9%/1M984 eceiver = npdem 724, the receiver auCE/SEDS/E48T Iy
726, and the synt hesi zer 710, through switch 718 for a time period
corresponding to the tine necessary to receive tthe next 30 SLy and SLz
words on the FOCC. After a tine correspondi ng to the next SLy and
SLz words, the process flow noves to ~Step)6)8gwhere the nobile
station is switched into the awake node by the processor sw tching on
power fromthe battery 716 to the receiver 722, the receiver nodem
724, 35 the receiver audio circui :Ey 7@, and the synthesizer 710,

t hrough switch 718. From Step 618 e'p edss fl ow WO 96/ 19084

PCT/ SE95/ 01487 -18- -
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returns to Step 602 and the next nessage is received on the control
channel . If, at step 609 it was determ ned that the nobile
station belWA3¥1084 s| eep group y, the process flow instead PCT/SEIHOMSE
fromStep 609 to Step 622. - At Step 6222dh/e processor swtches the
nobile station into sl eep node for tﬁrre period corresponding to the

ti me necessary to receig next SLx word he FOCC. After SLx
wor ds have been received 8cqrding to the tiinmss 28, the process 10
flow noves to Step 624. & SfjeR2634 the nobi kg staldo is swtched
into the awake node by th@® p4cegdsqr switchingd | %o power fromthe
battery 716 to the receiv 732=t e recei vér nodem 724, and the
synt hesi zer 710, through L ch 718. From Sfep bi4 t he process fl ow
noves to Step 15 626. At $t e 26, the FOCC mgssagg which follows the
| ast word of the Is{b@E Six words is recgivedf At Step 628,
the processor 712 determ C\esS ifghi S nmessage requijres | system access
by the receiving nobile statiqn If the ssagé* requires system
access, the process flow noveg o 20 Step nd the processor 712
enters the system access o pasih and ends the ifdle fgode. [|f however, at
Step 628, it is det©@wiqebktlat the nessagefdoes}not require system.
access, the process f1 owfovésS o|st ep 630 wherelthe
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processor 712 determnes if the nobile station has been 25 awake for a

time period corresponding to the tine necessary to receive SLy
wer ds. | f WQR6/1988dp 630, t he processor 712 det er m nesPCTISENSIObST e
station has not been awake for SLy words received, the processor 712
returns to Step 626 to receive the foll ow ng FOCC nessage word. 30
I f however, at Step 630, the processor 712 determ nes the nobi | e
station has been awake for a tine per3066 corresponding to SLy
wor ds received, the process flow noves to Step 632 where the
processor 712 switches the | nobile station into node for the
next SLz words 35 recei ved by] switching power off] fronpthe battery 716
to . the receiver 722, the rkceiver nodem 724, gnd t N
synt hesi zer 710, through sw t@h 2@.0 WD 96/ 19384!.- =
PCT/ SE95/ 01487 & - S
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-19- After SLz words are received, the'process fl ow noves

to Step 618 where the nobile station is switched into the awake node
by switchi ngV@#/198%er fromthe battery 716 to t he recei PCT/SESSA487he
recei ver nodem 724 and the 5 synt hesi.zer 710, through switch 720. From
Step 618 the process flow noves Rfgkgto Step 602 and the next word on
the control channel is received. | npl enent ati on of the invention-
on the FOCC achi eves a si gngf ' ' , ' t he
receiver 10  nust red. 1{ thege are verﬁggﬁgi ng and

over head nmessages ransmtted by fhe system@ 2 nobi | e

stations in each sl awake onl jg<(£fduring a smal
exanpl e, (If the OMIs are

there is gnly |l pagi ng nessage sent

started every twentfeth

to each group duri the tim en OMTs, |the}nobile stations need
only stay G:[ a r 4 out of rds. That |{i the nobile stations
need only nongor t ] rd SPOM | | eep nmessdges, t he pagi ng
nmessage for their a&@igried group. wake 20 t{me {would be 4/ 20,
or 20% of e tlotal | tine. wihgoretically, |f the nobile station
did not requiT™e qttery powef @ &ll during sl de, this would
resul t L o
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in a battery life extension of 5 tinmes. Wth a typical nobil e station

requiring the battery to provide 50 mA of 25 current in the awake node
and 15 mA oWwocssneesat in sl eep node, the average curr enpCTISESSI01480Ul d
be (1/5 x 50) + ( x 15) =22 mA. This reduction in current drain
woul d correspond to a battery life extension of (50/22) or 2.3
times. 30 Base stations and nobile stations for mobi | e

t el econmuni cati ons systens i nclude processofs/ pand circuitry
capabl e of the necessary processing for i npl ement ati on of the :
I nvention. As will be ' many types of circuitry can be used
when i npl enenting the vent?%qﬁ. The i of an appropriate
circuitry for us g— igggl ar st ag?ha hgi nventive nmethod is
within the know edge off Sro¥elskilled in the art and WD 96/ 19084

PCT/ SEs95/ G448+

Receive next ’\_ 602
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: Sleep SL
requires system x~—622
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requires system
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Yes
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and the manufacturers of the nobile station.
t he i nvent i WO 9649084t he . AMPS/ TACS

presently available in 5
flexible

AVPS/ TACS .
approach to controlling the various sleep groups for each
and each

syst ens.

separate OMI sent by a base station on the control
invention allows redefinition

OMTI can be uni quely confi gur.ed.
of sleep and awake tines for

this method is that
requirenments

gr oups,

in mnd.

The
10

in the awake node for a | onger

nmessages to this certain
the volune to
t he
shorter tine.
in individua

the group with the greater volune can be 15
peri od.

depends on the manufacturers and operators of the system

| npl enent ati on of
system provi des a capREI/PESS{P14RTt
The invention allows a

channel ,

each new OMT6séré. One advant age of
sleep tines can be defined with cal
| f the volune of control
sl eep group becones greater than the volunme to'the other

traffic
nmessages to a certain

sl eep

instructed to remain
If the volune of contro

group then decreases to a volune |ess than
| eep message can i nstruct

the other sleep grou
group with lesser volunme to re
The system dynam cal |y adjusts and saves
nobi | e stations by using the
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inventive method. It is believed that the operatlme/asEi‘BS/G 1487
construction of the cQbo W be apparent from't he 25

h oo R |
f.or ggies 30%h and, i alRppidiengl shown and SChd b
heneig“w\ﬂﬁmem“char ac the o erng - preferred, ob\?g 1§§7

chang ations may be nade therein wi thout departing from
the spirit and scope of the I nvention as defined in the follow ng
claims. 30 =21- 21 CLAIMS 1.

A met hod of reduging I _ tlonlnarmblle station operating within
a radi o tel econmtrreatrors=Sys efhavi ng a base station
1. A method of reducing power consumption in a

mobile station operating within a radio telecommunications
system having a base station and a plurality of mobile

S stations assigned to a plurality of sleep groups, said
method qomprising the steps of:

" receiving at said mobile station, a
repetitively broadcast overhead message train
transmitted on a base station control channel, said

10 message group including a sleep message containing
one or more data fields, said data fields including
information indicating when mobile stations assigned
to each sleep group of said plurality of sleep
groups are to switch to a sleep mode and to an awake

15 mode during the remaining broadcast of a current.
repetition of said broadcast message train; and

operating said receiving mobile station in said
sleep mode and said awake mode in.accordance with
said information contained in said data fields

20 during the remaining broadcast of the current

| repetition of said broadcast message train.

2. The method of claim 1 in which each of said

plurality of mobile stations is assigned to a first or

25 second sleep group depending upon the numerical value of

the next to the last bit of each of said mobile station's
Mobile Station Identification Number.

3. The method of claim 1 wherein said sleep message
30 is a local control message.

4. The method of claim 3 wherein said data fields
are contained in the local control bits of said local
control message.

35

5. The method of claim 1 wherein said sleep message

is a global action overhead message.

AERE ST (AR AR




and a plurality of nobile stations assigned to a plurality of sleep groups,
said nethod conprising the steps of: receiving at sai gC hn LiGGT
st ation, amf auhisaek idédoadcast overhead nmessage train transn1tted on a
base statl nel, said nmessage’'train including a sleep nessage
containing ta fields said data fields including information

I ndi cating ations assigned to each sleep group of said
plurality of sleep groups are to svvltch td‘%?'sleep node and to an awake
node effective during_a ti per j.od_un a, start of etifli of
sai d broadcast nessag®tra od o %’%\tlr r?(:}‘%’%ﬁ 5%3 s

station in said ebmppiseda ﬁtistsmsbanﬂaudn&hird fitedd dof drits tand @adid

i nf t] t Qi ' dg t h
Srart of the noxPLofaLIEy°8k o?ééé.%*ﬁkﬂéﬁ@%éé% %Wﬂd)da liddng N°
The nethod of cl 81REP PECWRBchaBdcFadfl skep of urom isg fHid reqedving s
assigned tg a finebidé S€&806nSEeLEhEr ObPmPEEds! i e USED td¥e: nuneri cal

o e bRt ind w0 odoirik ALLLR SLALA40
sai d sl eep nessage i sawakecalodeonfoo| anefirsfe. time interval within the
remaining broadcast of the current repetition of the
overhead message train determined by said first
10 field of bits and in said sleep mode for another
time interval within the remaining broadcast of the
current repetition of the overhead message train
determined by said second and third fields of bits
if said receiving mobile station is assigned to said
15 first sleep group.

7. The method of claim 6 wherein said step of
operating said receiving mobile station includes:

operating said receiving mobile station in said

20 sleep mode for the first time interval within the

remaining broadcast of thée current repetition of the

overhead message train determined by said first

field of bits, in said awake mode for a second time

interval within the remaining broadcast of the

25 _ current repetition of the overhead message train.

determined by said second field of bits, and in said

sleep mode for a third time interval within the

remaining broadcast of the current repetition of the

overhead message train determined by said third

30 field of bits if said receiving mobile is assigned
to said second sleep group.

8. The method of claim 1 in which said radio

telecommunications system comprises an AMPS type systen.
35

9. " The method of claim 1 in which said radio
telecommunications system comprises a TACS system.

AMENDED SHEET
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Iocal conHi b| of s |d | ocal control nessage. 5
of claim1l ep nmessage is a global action overhead nmessage.

flrst seco

d of claim1l wherein said data fields conprise a
leld of bits and said plurality of sleep groups

conprises a flrst and a secand sl eep groups, and said step of operating
said receiving nobile station further conmﬂ%ns the step of:

operating said receiving nobile station in said awake mode for a first tine
interval effective dutPng Rn@etheg K% | E8during pover: aﬁ‘anE‘H’é’me;{P a

10

15

20

25

30

35

-mobile station operating within a radio telecommunications
system having one or more base stations and a plurality
of mobile stations, said method comprising the steps of:
- assigning each of said plurality of mobile
stations having a next to the last bit equal to 0 in
its Mobile Station Identification Number to a first
group and each of said plurality of mobile stations
having a next to the last bit equal to 1 in its
Mobile Station Identification Number to a second
group;
receiving at each of said plurality of mobile
stations, a sleep message transmitted in a
‘repetitively broadcast overhead message train of a
base station control channel, said sleep message.
comprising a first data field;
operating said receiving mobile stations
assigned to said first group in an awake mode for a
first time interval within the remaining broadcast
of a current repetition of the overhead message
train determined by said first data field; and
operating said receiving mobile stations
assigned to said second group in a sleep mode for
the first time interval within the remaining
broadcast of the current repetition of the overhead
message train determined by said first data field.

11. The method of claim 10 in which said sleep
message further comprises a second data field, and said
method further comprises the steps of:

operating said receiving mobile stations
assigned to said first group in said sleep mode for

a second time interval within the remaining

broadcast of the current repetition of the overhead

message train determined by said second data field;
and '
. operating said receiving mobile stations

ANENDED SHEET AR




repetition of the overhead message train determned by said §ir el d of
bits and in said sl'eepnode for another tine interval effectéq}é%f&_ué$2& 1t'§%7

tii me per i Othiddhedt Had BlEn RipRkdy Of the next repetition of the overhead nmessage
train deter ' econd and third fields of bits if said receiving
mobi | e st at ﬂjmﬂjumgaﬂmp to said first sleep group. 7. The
nmet hod of cl said step of operating said receiving nobile
station includes: operating said rece#4tng nobile station in said

sl eep node for the first tine interval effective during,the tine period
until- the start of thdsfignedbrigatd segond,grove: heagdid Avgje mads, for

flet-erm' ?ed b'ly s?}d I!tﬁédféeédn?f' b%ﬁﬁ, iﬁté_?ﬁﬁa?h. awdmxt. ir?)da:tfe)r z&:fmcrm@
ime interval effectiye rin e tinme period unti e s t of the next
repetition of the ovePﬁgﬁﬁcﬁﬁgsﬁgeuﬁa #ﬁ%rﬁ%%#%%ﬁ%%cﬂ&%e&% of
bits, and in said sl empssage tvain déetermined hytsaidisaeddnstdata didld; t he

time periodguntil the start of the next repetition of the overhead message

train determned by said third field of bits if ..sai(ji. rec‘gii-vi ng nobile
station is assigned t&2sai IhecBgthod of glaip 11 in which $ald,8LR8P of

claim1 in whi chmgssdgéaduerthelrcconipriisest iDthiydt @ataofheldss and AR
type system method further comprises the steps of:
operating said receiving mobile stations
10 assigned to said first group in said sleep mode for
a third time interval within the remaining broadcast
of the current repetition of the overhead message
train determined by said third data field; and
operating said receiving mobile stations
15 assigned to said second group in said sleep mode for.
the third time interval within the remaining
broadcast of the current repetition of the overhead
message train determined by said third data field.

20 13. The method of claim 12 in which said third time
interval determined by said third field of bits ends
concurrently with the beginning of a next repetition of
the overhead message train.

25 14. The methbd' of claim 12 in which said third time
interval determined by said third field of bits ends
concurrently with the end of a SPOM message.

15. The method of claim 12 in which said third time
30 interval determined by said third field of bits ends
concurrently with the start of a new sleep message.

16. The method of claim 10 in which said sleep
message comprises a local control message. :
35 | |
17. The method of claim 10 in which said sleep
' message comprises a global action overhead message.

weooser (I



9{ The net hod

of claim1 in which said radi o tel ecommuni cat;i@gl%Esglgt/%ghB?

conpri ses a TACS system
10. A net houumheé"[m@ﬂe Quer consunption’in a nobile station operating

wi thin a radi
and a plurali
assi gni ng each

| ast bit equal t
group and each o
| ast bit equal t
group; rec
sl eep nmessage tr
train of a base

first data field:

to said firgt gr

tlons system havi ng one or nore base stations

ations, said nethod conprising the steps of:

lity of nobile stations having a next to the
o 0 in |ts Mobil e Station t2fentificati on Nunber to a first
f said plurality of nobile stations havipg a next to the

o1 k8 rts%bﬂe&h%tqfon"]-%l%%t 1Pi da | Waighnsaid: @abide-ond

telesgmiun £680iohs S@yst&h Uishptdsdd 2D RIMPS Sﬁygsel @¥sten.
ansnmtted in a repetitively broadcast overhead nessage

station control channel, said sleep nessage conprising a
19.opTheat mefhodi ®f ccbaim ndonusi | whicht sadd awbidrecd

fePetBmmunications system comprises a TACS system.

20. A method of reducing power consumption in a

-mob:lle station operating within a radio telecommunications
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35

system having a plurality of mobile stations assigned to
a first or second group, and one or more base stations,
said method comprising the steps of:
receiving at one of said plurality of mobile
stations, a local control message transmitted in a
repetitively broadcast overhead message train.of a
base station control channel, said local control.
message 1nc1uding local control bits comprising
Local Control Option Code bits and a first data
field: '
determining that said local control message is
a sleep message by examining the state of said Local
Control Option Code bits;
operating said mobile station in an awake mode
for a first time interval within the " remaining
broadcast of a current repetition of the overhead
message train determined by said first data field if
said mobile is assigned to said first group:; and
. operating said mobile station in a sleep mode
for the first time interval within the remaining
broadcast of the current repetition of the overhead
message train determined by said first data field if
said mobile is assigned to said second group.

21. The method of claim 20 in which said 1local
control bits of said local control message further
comprise a second data field, and said method further
comprises the steps of:

operating said mobile station in said sleep

* [ L M S *
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an awake node-for a firsttimeinterval effective duri ng a tiMCTPE DB/ 01487
until a start of a next r_epetit(%on of the overhead nessage train as

det erm ned by dJHisSheej & el d; and operating said receiving
nobil e stations lu i'd second group in a sleep node for the first
time interval. ef [ the tine period-until the start of the next

repetition of the overhead nessage train as determ ned by said first data

field. " 11. The nethod of claim 10°4¢r which said sl eep nmessage
further conprises a secgnd_data field nd said nethog further conprises
the steps of: oBESﬁtF‘Hﬁ 3 Ferne & ngnFrﬁEV? %&a"ﬂf’brﬁh% NG

said first group in skrdadtasp ofdehé ccurrarst arepdtittiomtict \whe aiviexticad
during the tinme perio | t rapetitian {
over head nmessage trai ﬁeggégét %??niﬁegaﬁﬁgééﬁgssg otﬁalga? tgchhg] 51% gngﬂeld

operating said recei vifigsabdi nebilet ismssigneh o t9aiditirst groupioand n
sai d awake grode for the Seégéﬁ'aﬁiﬁa iSAiQ ViidbE£ld eath¥eoflUlinUshia tdwike

period until the start Qf the next repetition of thg overhead ssage . train
as deternined by sai d®88€on °Hat§"?i gcond  time fnteal it dtnd
remaining broadcast of the current repetition of the
overhead message train determined by said second
~ data field if said mobile is assigned to said second

10 group.

22. The method of claim 21 in which .said local
control bits further comprise a third data field and saiad
method further comprises the step of:

15 operating said mobile station in said sleep.
mode for a third time interval within the remaining
broadcast of the current repetition of the overhead
message train determined by said third data field.

20 23. The method of claim 20 in which said mobile
telecommunications system comprises an AMPS type systen.

24. The method of claim 20 in which said mobile

telecommunications system comprises a TACS system.
25 '

25. A method of reducing power consumption in a
mobile station operating within a radio telecommunications
system having a plurality of mobile stations assigned to
a first or second group, and one or more base stations,

30 said method comprising the steps of: '

receiving at one of said plurality of mobile
stations, a global action overhead message
transmitted in a repetitively broadcast overhead
. message train of a base station control channel,
35 said global action overhead message comprising

Global Action Code bits and a first data field;
determining that said global action overhead

I —
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24

tinme period unt|

oper at

12. *—44K%+E&*KKF{#—{H4HIﬂ 11 in which said sleep mes ggﬁ%gg
conprises a thl&ﬁ % eI , and said nethod further conprise

of :

group in said sl E’ﬁﬁ thlrdtlrrelnterval effectirve during the

next repetition of the overhead nessage

rther

t/eht 487

laged, g nobile stations assigned to said first

train as deternined by sald thlrdldata field; and operating said
recei ving nobile stations assigned to sai d&2%ctond group in said sl eep node
for the third time interval effective during the tinme period until the

start of the next repBePERIMA

1% 2 RleRR MAsERIR S Gxaining sadd 6lebadd by

said third data fiel daction cgdaabitghe nmet hod of claim 12 in which said

third time interval deternined said, third. field.aof bits ends
concurrently with the begi TFH Ei# 9€§iﬁ|§q Q% in, an, awake, mode

message train.
5
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for a flrst time interval within the remaining
broadcast of a current repetition of the overhead
message train determined by said first data field if
said mobile is assigned to said first group; and

operating said@ mobile station in a sleep mode
for the first time interval within the remaining
broadcast of the current repetition of the overhead
message train determined by said first data field if
said mobile is assigned to said second group.

26. The method of claim 25 in which said global
action overhead message further comprises a second data.
field, and said method further comprises the steps of:

operating said mobile station in said sleep
mode for a second time interval within the remaining
broadcast of the current repetition of the overhead
message train determined by said second data field
if said mobile is assigned to said first group; and

operating said mobile station in said awake
mode for the second time interval within the
remaining broadcast of the current repetition of the
overhead message train determined by said second
data field if said mobile is assigned to said second
group. '

27. The method of claim 26 in which said global
action overhead message further comprises a third data
field and said method further comprises the step of:

operating said mobile station in said sleep
mode for a third time interval within the remaining
broadcast of the current repetition of the overhead
message train determined by said third data field.

28. The method of claim 25 in which said mobile
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i4 The metthod of claim-—12-in which said third tinme interv bT)d
by said third field of bItS ends concurrently with the end o? gﬁ%\#}ﬁ”a7

message. This Sheet Has Mod of claim 12 in which said third tinme
i nterval deter hird field of bits ends concurrently with the
start of a new EE u '16. The nethod of claim 10 in which
sai d sl eep nessage conprises a |ocal control nessage. 17. The

met hod of claim 10 in which said sleep nes®fge conprises a gl obal action

g hod of ,claim 10 in which said
%gr lhgad message elecommuni}gatic;rrpse syrrset:.[eté) comprises an AMPS type system.

29. The method of claim 25 in which said mobile
telecommunications system comprises a TACS system.

30. In a mobile station operating within a radio
telecommunications system having one or more base stations
and a plurality mobile station assigned to a plurality of
sleep groups, a system for reducing mobile station battery

10 power consumption, said system comprising:
means for receiving at said mobile station, a
repetitively broadcast overhead message train
transmitted on a base station control channel, said
message train including a sleep message containing
15 one or more data fields, said data fields including.
information indicating when mobile stations assigned
to each sleep group of said plurality of sleep
groups are to switch to a sleep mode and to an awake
mode during the remaining broadcast of a current
20 repetition of said message train; and
means for operating said receiving mobile
station in said sleep mode and said awake mode
during the remaining broadcast of “the current
repetition of said message train in accordance with
25 - information contained in said data fields.

31. The system of claim 30 in which each of said
plurality mobile stations is assigned to a first or second
sleep group depending upon the numerical value of the next

30 to the last bit of each of said mobile station's Mobile
‘Station Identification Number.

32. The system of claim 30 wherein said sleep
message is a local control message.
35 | |
_ 33. The system of claim 32 wherein said data fields
are contained in the local control bits of said 1local

* c L M S *
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25 tel ecomuni cations systen1conprises an AVPS type system %#z
The method of claim |n which said nobile teleconnunlcég 01487
system conprlﬂﬁﬁhaetﬁquH 20. A method of reducing power

|on operating within a radi o tel ecomuni cations

consunpti on |n
systen1having
group, and one or stations, said nethod conprising the steps of:

nobil e stations assigned to a first or second

receiving at one of sald plurality of nobrR8=st ati ons, a | ocal control
nmessage transmitted in a.repetitively broadcast overhead nessage train of a
base station cofoniradhMesSagdesai d | ocal control message including |ocal
control bits conprising Local Cbntrol Option Code bits and a first data
field, : determ |ng at sai ocC nt,r ol ssage J s a_sl.eep, nessage
by “exani ni ng the sta (SThEen°dh, FIRia, o8 kel 3ala™B1853
operating said mﬂa’ﬂ@estia ia0gliobadn agtlion owerhked meSsage.tine interval

effective guring a time period until a start of a next repetition of t he
over head

_35. The system of claim 30 wherein said data fields
comprise a first, second and third field of bits and said
plurality of sleep groups comprises a first and a second
sleep groups, and said means for operating said receiving

10 mobile station further comprises:
means for operating said receiving mobile
station in said awake mode for a first time interval
within the remaining broadcast of the current
—_ repetition of the overhead message train determined
15 by said first field of bits and in said sleep mode.
for another time interval within the remaining
broadcast of the current repetition of the overhead
message train determined by said second and third
fields of bits if said receiving mobile station is
20 assigned to said first sleep group.

_ 36. The systém of claim 35 wherein said means for
operating said receiving mobile station further comprises:

means for operating said receiving mobile

25 - station in said sleep mode for the first time
interval within the remaining broadcast of the

current repetition of the overhead message train

determined by said first field of bits, in said.

awake mode for a second time interval within the

30 remaining broadcast of the current repetition of the
| overhead message train determined by said second
field of bits, and in said sleep mode for a third

time interval within the remaining broadcast of the

current repetition of the overhead message train

35 _ determined by said third field of bits if said
receiving mobile is assigned to said second sleep
group.

A NED CHEE
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ﬁessage train as determned by said first data field if said sfation
I s assi gned te~sa+d—¥++s%~g+eﬁﬁ— and operating said nngﬁpgsgﬁéﬁxﬁﬁ4lﬁ
a sl eep node fo st t| interval effective during the time period
until the star %tltlon of the overhead nessage train as
determ ned by s fleld If said nobile station is assigned to
sai d second gro The nmethod of claim20 in which said | oca
control bits of sald Iocal control nesSageﬁﬂnther conprise a second data
field, and said nmethod further conprises the ste erating
said nobile station i3 saithe| S¥FtemdoT oFlal Eeé’g’ndiill R ich e?ﬂlgql i ve
during the tine aele@shw&iéatma?étéﬁ ddifprivids AR AMPS @ypel syten.
~overhead nessage train as deternin by said second data fleld if said
nobile station is assigned to said first group; and

26 38. The system of claim 30 in which said radio

5 telecommunications system comprises a TACS system.

39. In a radio telecommunications system having one
or more base stations and a plurality of mobile stations,
a system for 'reducing power consumption in a mobile
10 station, said system comprising:
means for assigning each of said plﬁrality of
mobile stations having a next to the last bit equal
to 0 in its Mobile Station Identification Number to
a first group and each of said plufality of mobile
15 stations having a next to. the.last bit equal to 1 in.
its Mobile Station Identification Number to a second
group;
means for receiving at each of said plﬁralify
of mobile stations, a sleep message transmitted in
20 a repetitively broadcast overhead message train of
a base station control channel, said sleep message
comprising a first data field;
means for operating said receiving mobile
stations assigned to said first group in an awake
25 mode for a first time interval within the remaining
'~ broadcast of a current repetition of the overhead
message train determined by said first data field:;
and | . ' '
means for operating said receiving mobile
30 _ stations assigned to said second group in a sleep
mode for the first time interval within the
remaining broadcast of the current repetition of the
overhead message train determined by said first data
fielad. '
35 ' .
| 40. The system of claim 39 in which said sleep
' message further comprises'a second data field, and gaid
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operat| ng said nobile station in said awake node for the seco

A .
interval effectiveTl edperlod until the start of ?ﬁé}hg?tf’/ﬁlw?
repetition of the o train as determ ned by said second data
field if said nobil ¢ signed to said second group. 22.

The nethod of claim21 in which said |local control bits further conprise a
third data field and said nethod further conprises the step of:

operating said nobile station in said sleepBY¥ode for a third tine i nterval
effective during the tlmaﬁ_gerlod until the start of the next repetition of

t he over head rres§¥§§°{“r fp

Ber (CPRPEL$RS: by said third data field.

23. The net hoilvlgfs cl ai m 20méanghi £ £6r S dpper@Ping tﬁ%owmﬂ@ggﬁa#z%
t of claim i
Sol mobi 1 o't o) coommArAEIPARaesined 64 s SH o 8414 'sleep,c)

A nethod of reducing p_oderfenrmmqndw_ntlimeainbbrv_aISWchm thee maign dwig hi n
a radio telgcomuni capi-gRgcaye! 6F £HY' Srfeft Wédtdtn of the overhead

10
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20

.25

‘30

35

message train determined by said second data field;
and _

means for operating said receiving mobile
stations assigned to said second group in said awake
mode for the second time interval within the
remaining broadcast of the current repetition of the
overhead message train determined by said second
data field. | '

41. The system of claim 40 in which said sleep.
message further comprises a third data field, and saiaqd
system further comprises:

means for operating said receiving mobile
stations assigned to said first group in said sleep
mode for a third time interval within the remaining
broadcast of the current repetition of the overhead
message train determined by said third data field;
and

means for operating said receiving mobile
stations assigned to said second group in said sleep
mode for the third time interval within the
remaining broadcast of the current repetition of the
overhead message train determined by said third data
field.

42. The system of claim 41 in which said third time
interval determined by said third field of bits ends
concurrently with the beginning of a next repetition of
the overhead message train.

"~ 43. The system of claim 41 in which said third time
interval determined by said third field of bits ends

O ST R R O O




r?obi | e stations assigned to a first or second group, and _ongé’C@f sgtgrﬁ/gqs&?
st ati ons, saiThisishéchig b&lng the steps of: receiving at one of
gaid pluralityy tions, a global action overhead nessage
transmtted in ﬂ ,E ﬂy broadcast overhead message train of a base
station control cha ) d gl obal action overhead nessage conpri sing

A obal Action Code bits and a first data field; determning that said
gl obal action overhead nessage is a sl eep 4@sage by exam ning said G obal
Action Code bits; " operating said nobile station in an awake node for

a first tine inteppenreently|withutheend tofra [RROM dhesgdde.a start of a
next repetition of the overhead nmessage train as determ ned by said first

data field if said nobjle station is assigned to,said first group; and
27 operating s§+d ?.I%V%qi%ﬂ i%n ql% _§P~e§{5 Mfﬁﬁi‘gl*@ﬁﬁdr &ime ne
i nterval effectiinteovahgdetermimedpdsy ogatddt ithide siald8 &f tHEtsCends

repetitiongf thgopeurrently with the start of another sleep message.

45. The system of claim 39 in which said sleep
message comprises a local control message.

10 46. The system of ‘claim 39 in which said sleep
message comprises a global action overhead message.

47. The system of claim 39 in which said radio

_ telecommunications system comprises an AMPS type system.

15 ' .

48. The system of claim 39 in which said radio
telecommunications system comprises a TACS systen.

49. In a radio telecommunications system having a

20 plurality mobile stations assigned to a first or second

group, and one or more base stations, a system for

reducing power consumption in a mobile station, said

~system comprising: :
means for receiving at one of said plurality of

25 mobile stations a local control message transmitted
in a répetitively broadcast overhead message train
of a base station control channel, the local control
bits of said local control message comprising Local
‘Control option Code bits and a first data field;

30 means for determining that said local control
message is a sleep message by examining the state
of said Local Control Option Code bits;

means for operating said mobile station in an
awake mode for a first time interval within the

35 ' remaining broadcast of the current repetition of the

" overhead message train determined by said first data
field if said mobile is assigned to said first

e | 111111 141




'overhead nessage—t+ai-n—as—-determned by Said first data field if said

mobi | e station |s aSSI ned to sal d second group. 26.PCTTISE 1By lhody %
Glaim25 in vvhﬂlr #cti on over head message further conprises a
second data fiel I thod further conprises the steps of:

operating said |n sai d sl eep node for a second tine interval

effective during the tine per| od until the start of the next repetition of
the overhead nessage train as determ ned by33aid second data field if said
nobile station is assigned to said first group; and operating said
mobi | e station in saigrevbkeamdde for the second tine interval effective

during the time period untﬁéaﬁgefaga%e sal g‘aséq?g'tr?d %&?}'1% 819%91?&“%

overhead nmessage train as determned sard®
mobi | e station i s assPLRER B8 §aif8rsé'€’<?n Ixshtime inter!ﬁl withinethed of

claim 26 in which sai ﬂegémﬁugasﬁaaubdmerdfeuﬂenﬁﬁﬁﬁeﬁtfﬂéﬁéﬂtmf the a

third datagield and ste

operating sal d nobi l eé@%%ig%?l@%és% anégbﬁ% gmigﬁgeb %oé)tquﬁ?tl fakay ol
effective during the fieddpdfi csaidt mobike simirassigned raxtsab@detsecond of
the overhead nessage gfeap.as determned by said third data field.

50. The system of claim 49 in which said 1local

10 control bits of said local control message further
comprise a second data field, and said system further
comprises:

means for operating said mobile station in said
sleep mode for a second time interval within the
15 remaining broadcast of the current repetition of the.
overhead message train determined by said second
data field if said mobile is assigned to said first
group; and _
means for operating said mobile station in said
20 awake mode for the second time interval within the
remaining broadcast of the current repetition of the
overhead message train determined by said second
data field if said mobile is assigned to said second
group. '
25 _

51. The system of claim 50 in which said local
control bits further comprise a third data field and said
system further comprises:

means for operating said mobile station in said

30 sleep mode for a third time interval within the
remaining broadcast of the current repetition of the

overhead message train determined by said thirad data

field. - : .

35 52. The system of claim 49 in which said radio
telecommunications system comprises an AMPS type systenm.

e 1T



8. The met hoe—ef—ctai-m25—n—whi ch sai d nobil e tel ecommuni cati ons system

conprises an ANPS

sai d nobile tel'& o
In a nobile stat ll
28 system havin

System conpri ses a TACS system
within a radio tel ecomunications

ﬁﬁi%ﬁ“d 29. The net hod of C'P%‘rﬁ‘g%@é?g"w%?

assigned to a plurality of sleep groups, a systemfor reducing nobile

station battery power consunption, said sy34em conpri sing:

claim in which said radio

receiving at said nobile station, a reget I ti velxgbroadcast

53. The system o

telecommunications system comprises a TACS system.

54. In a radio telecommunications system having a

5 plurality of mobile stations assigned to a first or second
grbup , and ‘one or more base stations, a system of reducing
power consumption in a mobile station, said system
comprising: '

10

15

20

25

30

means for receiving at one of said plurality of
mobile stations, a global action overhead message
transmitted in a repetitively broadcast overhead
message train of a base station .control channel,
said global action overhead message comprising
Global Action Code bits and a first data field;

means for determining that said global action.
overhead message is a sleep message by examining
said Global Action Code bits;

means for operating said mobile station in an
awake mode for a first time interval within the
remaining broadcast of a current repetition of the
overhead message train determined by said first data
field if said mobile is assigned to said first
group; and _ :

means for operating said mobile station in a
sleep mode for the first time interval within the
remaining broadcast of the c_urrent repetition of the
overhead message train determined by said first data
field if said mobile is assigned to said second
group. ’

55. The system of ciaim 54 in which said global

action overhead message further comprises a second data
field, and said system further comprises:

35

means for operating said mobile station in said
sleep mode for a second time interval within the
remaining broadcast of the current repetition of the
overhead message train determined by said second’

base stations and a plurality nobile station

means for
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overhead nessage train transmitted on a base station control channel, said
nmessage train i ncl udi ng a sl eep nmessage containi ng one or FE e data flel ds,

said data fiel dbhi mat i on i ndi cati ng when nob 8k 361003487
assigned to each said plurality of sleep groups are to
switch to a slee n awake node effective during a tinme period

until a start of a next repetltlon of said nessage train; and nmeans
for operating said receiving nobile statloﬁ n sald sleep node and sai d

awake node effective I e er| un of

repetition of said rréf#?gm f +5i FaiecB 8e3§/i pRs an%?l 1€oﬂ¥5§+ﬂed
in said data fields. group; andl. The system of claim 30 I n which each of
said plurality nobile sta a [ e roup
dependi ng upon the nurrerlgIl fﬁ’r a?é?ﬂgﬁr’l%%gjf& n{@il]%ss gb%?tggo?hegg?ﬁ&of
sai d nobi | e station' AWak& I“LQ% o the seeond ting fnkeryal within the The
system of gl ai m 30 Wiadnfi ihingy ﬁr&haeas&eaﬁaﬂeelcau&érweepetﬁm@h GESEREcC.

33. The system of claim,32 erein_a said._d ds e CcQ ipned iQ the

|l ocal control bits of°% edﬁfﬁ C es%%gﬁri:ﬁ:aggsgi%ermeined a{,y sar}_da secona
data field if said mobile 1s assigned to said second
group.

10 56. The system of claim 55 in which said global
action overhead message further comprises a third data
field and said system further comprises:

~ means for operating said mobile station in said
sieep mode for a third time interval within the

15 remaining broadcast of the current repetition of the.

overhead message tra:.n determined by said third data
field.

57. The system of claim 54 in which said radio
20 - telecommunications system comprises an AMPS type systenm.

58. The system of claim 54 in which said radio
telecommunications system comprises a TACS system.

AMENDED SHEET -
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34. The system of claim 30 wherein said sleep at %&q MENT GHeR®S acgdon

over head nmessage. 35. The system of [c}, %d&.?f.‘? g@gda
fiel ds conprise a first, second and third fi e‘l m(s) dyplulad By
of sleep groups e 0321 Id S€s
a first and a second sl eep groups, and maid ?r?‘&nv%ep |nq_ oy
1 F%E%IA}’ SHns Pﬁge‘bpé Pr%%d'éal

recei ving nobile station further conprises: f
recei ving GLAIMS station in said awake node fr a first tine i: 1998
effective during the tinme period until the sfprDATE OReREEKIFT . tfh@ﬂ of

S — —maan

the overhead message train determned by said™T1rst field of bits and in

sai d sleep nmodeqf or ARARbAdf Feduliny BBwer dorstimitictid 3%mobe ldtdfon

operating within a radio telecommunications system having a base station

and a plurality of mobile stations assigned to a plurality of sleep groups, said
method comprising the steps of:

receiying at said mobile station, a repetitively broadcast overhead
message train transmitted on a base station control channel, said message
train including a sleep message containing one or more data fields, said data
fields including information indicating when mobile stations assigned to each
sleep group of said plurality of sleep groups are to switch to a sleep mode
and to an awake modé effective during a time period until a start of a next
repetition of said broadcast message train; and

operating said receiving mobile station in said sleep mode and said
awake mode in accordance with said information contained in said data fields
during the time period until the start of the next repetition of said broadcast

message train.

" 2. The method of claim 1 in which each of said plurality of mobile
stations is assigned to a first or second sleep group depending upon the
numerical value of the next to the last bit of each of said mobile station’s

Mobile Station ldentification Number.

3. The method of claim 1 wherein said sleep message is a local

control message.

4. The method of claim 3 wherein said data fields are contained in

the local control bits of said local control message.

5. The method of claim 1 wherein said sleep message is a global

action overhead message.
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;)eriod until the start of the next repetition of the overhead nessage train
determ ned by said second and third fields of bits if said receiving nobile

$tation is assigned to said first sleep group. 36. The system of
claim 35 wherein said nmeans for operating said receiving nobile station
further conprises: means for operating said receiving nobile station

In said sleep node for the first tinme interval effective during the tine
period until the start of the next repetition of t he overhead nessage train

determned by said first field of bItS in said awake node for a second
time interval effectThe mathodget ¢laing;l n’é"’ﬁé‘?'f‘@é'%ﬁ?‘ial figids W’tseo? firfle next

repet i on oo d e Bl R0 Sl ol LN ShoBYaraAbY ARGl el d of

bits, and In e for T d P i nterv ectl uring the

time perio@rdtnhhd 4 becaicarsleepf gitdupshend sidestepi oh opbrdting euielr Fmdnﬁgssage
train determ ned bt\; said third field of bits if said rece| ving nobile
station i smehilegtation judhercerpdses thesgligpgrfoup. The system of

fype system ' operting tad 8cHCEC RIS sido Qﬁsﬁ?ﬁséﬁg‘(%‘?”ﬁ&%ﬁ g

t el ecomuniig®d iiRtEBvalY 64801 TRIrInGE Sheét tiIMNE-péricd eimtil the start of the next
repetition of the overhead message train determined by said first field of bits
and in said sleep mode for another time intervai effective during the time
period until the start of the next repetition of the overhead message train
determined by said second and third fields of-bits if said receiving mobile

station is assigned to said first sleep group.

7. The method of claim 6 wherein said step of operating said
receiving mobile station includes:

operating said receiving mobile station in said sleep mode for the first
time interval effective during the time period until the start of the next
repetition of the overhead message train determined by said first field of bits,
in said awake mode for a second time interval effective during the time
period until the start of the next repetition of the overhead message train
determined by said second field of bits, and in said sleep mode for a third
time interval effective during the time period until the start of the next
repetition of the overhead message train determined by said third field of bits

if said receiving mobile station is assigned to said second sleep group.

8. The method of claim 1 in which said radio telecommunications

system comprises an AMPS type system.

9. The method of claim 1 in which said radio telecommmunications

system comprises a TACS system.
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39. In a radio tel ecommuni cations system having one or nore base stations
and a plurality of nobile stations, a system for reducing power consunption.
in a nobile station, said system conpri si ng: _

30 means for assigning each of said plurality of nobile stations
having a next to the last bit equal to£sin its Mbile Station _

| dentification Nunber to a first group and each of said plurality of nobile

stati ons havi ng 1®.nexX methbbdeol estudind pemalcdrﬁsuinpiﬂbri irs aMatyblile siagibhon
I dentification Nunber to a second group means for receiving at each
of said pl QPEMAYRG Bﬁ‘thl'ﬂ)ﬂl'P€'°s"l%ﬁq°6?f§un§a§'96%;§yﬁf@§% hagwingrenssaf masg basea

repetitivelg Yaﬁ(grf%"eigl‘f@%tplﬂya‘i’iW%‘ilqngﬁFeséﬂ?oh%? qu-h ﬁ\ol?laé rlngh gl O&ecgt}%rgﬁls t or

channel , sai message conprisin
operatlng ofi d receiving nDblle stations assigned to said

assigning each of said plurality of mobile stations having a next to the
last bit equal to O in its Mobile Station Identification Number to a first group
and each of said plurality of mobile stations having a next to the last bit
equal to 1 in its Mobile Station Identification Number to a second group;

receiving at each of said plurality of mobile stations, a sleep message
transmitted in a repetitively broadcast overhead message train of a base
station control channel, said sleep message comprising a first data field;

operating said receiving mobile stations assigned to said first group in
an awake mode for a first time interval effective during a time period until a
start of a next repetition of the overhead message train as determined by
said first data field; and

operating said receiving mobile stations assigned to said second group
in a sleep mode for the first time interval effective during the time period
until the start of the next repetition of the overhead message train as

determined by said first data field.

11. The method of claim 10 in which said sleep message further
comprises a second data field, and said method further comprises the steps:
of: _

operating said receiving mobile stations assigned to said first group in
said sleep mode for a second time interval effective during the time period
until the start of the next repetition of the overhead message train as
determined by said second data field; and

operating said receiving mobile stations assigned to said second group
in said awake mode for the second time interval effective during the time
period until the start of the next repetition of the overhead message train as

determined by said second data field.
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first group in an awake node for a first tine interval effective during a
time period until a start of a next repetition of the overhead nessage
train as determned by said first data field; and means for operating
said receiving nobile stations assigned to said second group in a sleep
node for the first tine interval effectjye during the tine period until the
start of the next repetition of the overhead nessage train as determ ned by
said first data field. 40. The systemof claim39 in which said

sl eep nmessage further conprises a second data field, and said system
further conprisd®2. The megthod dfoglaispclbim nyhichi shid calegpy inmessagei fustharat i ons

[ d id fi | i d sl f ' [ I
i Tecttve dariier oirdRRadiaid A SR HREol ftneg eon iR Hhe stPot PLi on o
the overhead negpReftidg S4if rdseid ﬁf&ﬂ@%t@ﬁor%ab%i@?&i)w sHff firshti gblp iANd

means for operating said receiving nobile stationS assigned to Ssaid second
group in s&aul steapeanodsal forf athirdhtimseirdenvat effective during thé ftiroe ipedioduwunitilg t he
time period until the start of .the t repetition of the overhead nessage
ranas qdbg ke e ereBeuton of 3 oveiad meSsage tiain S leteyaingR o
claim40 i pywhiig ihitdddtStieaP apgssage further conprises a third data field,
and said system further conprises: nmeans for operating said receiving

nmobi | e st at i ons opesatingeskit eseivihg mobile stations assigned to said second group
in said sleep mode for the third time interval effective during the time period
until the start of the next repetition of the overhead message train as
determined by said third data field.

13. The method of claim 12 in which said third time interval
determined by said third field of bits ends concurrently with the beginning of

a next repetition of the overhead message train.

14. The method of claim 12 in which said third time interval
determined by said third field of bits ends concurrently with the end of a

SPOM message.

156. The method of claim 12 in which said third time interval
determined by said third field of bits ends concurrently with the start of a

new sleep message.

16. The method of claim 10 in which said sleep message comprises

a local control message.

17. The method of claim 10 in which said sleep message comprises

a global action overhead message.

18. The method of <clam 10 in which said mobile

-
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31 first group in said sleep node for a third time interval effective
during the tinme period until the start of the next repetition of the

over head nessage train as determned by said third data field; and

means for operating said receiving nobile stations assigned to said second
group in said sleep node for the third 49 ne interval effective during the
time period until the start of the next repetition of the overhead nessage

train det erglebeshninic@ichs §ystemiedrapfis&l dn AMPS type 4¥stenihe system of
claim 41 in which said third tine interval determned by said third field
of bits ends concurrently wth the beginning of a next repetition of the

overhead messagqdrabfle method of clam 10 in which said mobile

telecommunications system comprises a TACS system.

20. A method of reducing power consumption in a mobile station
operating within a radio telecommunications system having a plurality of
mobile stations assigned to a first or second group, and one or more base
stations, said method comprising the steps of:

receiving at one of said plurality of mobile stations, a local control
message transmitted in a repetitively broadcast overhead message train of a
base station control channel, said local control message including local
control bits comprising Local Control Option Code bits and a first data field;

determining that 'said local control message is a sleep message by
examining the state of said Local Control Option Code bits;

operating said mobile station in an awake mode for a first time interval
effective during a time period until a start of a next repetition of the overhead
message train as determined by said first data field if said mobile station is
assigned to said first group; and

operating said mobile station in a sleep mode for the first time interval
effective during the time period until the start of the next repetition of the
overhead message train as determined by said first data field if said mobile

station is assigned to said second group.

21. The method of claim 20 in which said local control bits of said
local control message further comprise a second data field, and said method
further comprises the steps of:

operating said mobile station in said sleep mode fqr a second time
interval effective during the time period until the start of the next repetition
of the overhead message train as determined by said second data field if said

mobile station is assigned to said first group; and

15 Ju\ S8
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.43 The system of claim41l in which said third tine interval determ ned
by said third field of bits ends concurrently with the end of a SPOM

hessage. 44. The system of claim 41 in which said third tine

i nterval determ ned by said third field of bits ends concurrently with the
start of another sleep nessage. 2645. The systemof claim39 in

whi ch said sl eep nessage conprises a |ocal control nessage. 46.
The system of cbaé:rat&g said wholiile stationdhesaid aeekegaodefpr ithe Second abmé
action over head nessag 47. The systemof claim39 in which said
radio tel emm.eéfmwﬁsdtgmm HRpPeriQd; uailil thgpstary 9f the nexd repetition  4g.

The syst G%Ph%é@lsa{/i?&%g r#@s%ecl}?alﬁaésddét@%ﬂneheﬂfQﬁmbﬁatdaqgSfie“l;d' it il

conpri ses
mobile station is assigned to said second group.

22. The method of claim 21 in which said local control bits further
comprise a third data field and said method further comprises the step of:

operating said mobile station in said sleep mode for a third time
interval effective during the time period until the start of the next repetition

of the overhead message train as determined by said third data field.

23. The method of clam 20 in which said mobile

telecommunications system comprises an AMPS type system.

24, The method of claim 20 in which said mobile

telecommunications system comprises a TACS system.

25. A method of reducing power consumption in a mobile station
operating within a radio telecommunications system having a plurality of
mobile stations assigned to a first or second group, and one or more base
stations, s_aid method comprising the steps of:

receiving at one of said plurality of mobile stations, a global action
overhead message transmitted in a repetitively broadcast overhead message
train of a base station control channel, said global action overhead message
comprising Global Action Code bits and a first data field;

determining that said global action overhead message is a sleep
message by examining said Global Action Code bits;

operating said mobile station in an awake mode for a first time interval
effective during a time period until a start of a next repetition of the overhead
message train as determined by said first data field if said mobile station is

assigned to said first group; and

(NI I | awenpeD SHEET
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32 49. In a radio tel ecomunications systemhaving a plurality
nobi |l e stations assigned to a first or second group, and one or nore base
stations, a systemfor reducing power consunption in a nobile station, said
system conpri si ng: means for receiving at one of said plurality of
nmobil e stations a |local control nessagegjransmtted in a repetitively

br oadcast overhead nessage train of a base station control channel, the

| ocal control bidgerafing gaid mobié stivn Pl a SRBPANOIE FOP the fifst tipedhtdroat I ol
Option Code bits and a first data field; nmeans for determ ning that

sai d | ocal effantivel duing ibe tine pesipdeyntitetheagfarof dhemext rgpetition taft theof

! . dpedd " ne. sand rrobi |
Station | n YAt rieRshEe Al Bertodiminedey TRR Dt etReie Rt T PR ¢l e
period untidtaBios ifassi@heditd 84t Je@BAH igrb@p. Of

26. The method of claim 25 in which said global action overhead
message further comprises a second data field, and said method further
comprises the steps of:

operating said mobile station in said sleep mode for a second time
interval effective during the time period until the start of the next repetition
of the overhead message train as determined by said second data field if said
mobile station is assigned to said first group; and

operating said mobile station in said awake mode for the second time
interval effective during the time period until the start of the next repetition
of the overhead message train as determined by said second data field if said

mobile station is assigned to said second group.

27. The method of claim 26 in which said global action overhead
message further comprises a third data field and said method further
comprises the step of:

operating said mobile station in said sleep mode for a third time
inter\);l effective during the time period until the start of the next repetition

of the overhead message train as determined by said third data field.

28. The method of <claim 25 in which said mobile

telecommunications system comprises an AMPS type system.

29. The method of <claim 25 in which said mobile

telecommunications system comprises a TACS system.

30. In a mobile station operating within a radio telecommunications

* [ L M S *
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the overhead nessage train as determned by said first data field if said
nobile station is assigned to said first group; and means for

operating said nobile station in a sleep node for the first tine interval
effective during the tine period until the start of the next repetition of
t he overhead nessage train as determ negg by said first data field if said
nobil e station is assigned to said second group. 50. The system of

clai m 49 i systémhhadng oweadr awirerbasdistatiors anddal plapdlitg Ofobile SREBAJE
further conprise a second data field, and said systemfurther conprises:
nmeans for @§eigRedH9 & pluraliynel slesp grpyps.i a systemn fokegslucing: mahileastationnd

time inter ff Y ' t he. {1 e[l .until the start of the next
repetiti on\(%#tetwg%g‘z/éerr%gggrdr?gg’galgggldi%‘{agﬁ%'%aé&ﬁg?sépﬁ ned by said second data
field if said nphédrs Sbrésdiving &t Shidnasbbile §@1|Ctii6nf Iark séptitiidly BBHdcast

means for operating said nobile station in said awake node for the second

ti me i nt er wyerhgademeissagel irdimdransmittedeoperbane station contralt channel, said next
repetition olo a8 YR NERGINGS D Hedblyd ollihg dhe oPtherd dhes GRS
said data fields including information indicating when mobile stations
assigned to each sleep group of said plurality of sleep groups are to switch to
a sleep mode and to an awake mode effective during a time period until a
start of a next repetition of said message train; and
means for operating said receiving mobile station in said sleep mode
and said awake mode effective during the time period until the start of the
next repetition of said message train in accordance with information

contained in said data fields.

31. The system of claim 30 in which each of said plurality mobile
stations is assigned to a first or second sleep group depending upon the
numerical value of the next to the last bit of each of said mobile station’s

Mobile Station Identification Number.

32. The system of claim 30 wherein said sleep message is a local

control message.

33. The system of claim 32 wherein a said data fields are contained

in the local control bits of said local control message.

34. The system of claim 30 wherein said sleep message is a global

action overhead message.

35. The system of claim 30 wherein said data fields comprise a

first, second and third field of bits and said plurality of sleep groups
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33 data field if said nobile station is assigned to said second group.

91. The systemof claim50 in which said local control bits further
conprise a third data field and said system furt her conpri ses: ~ means
for operating said nobile station in said sleep node for a third tinme
interval effective during the time perigd until the start of the next
repetition of the overhead nessage train as determned by said third data

field. comphiges Bhfirst yatide i sticont adleap! Yroupsihdreh ssidi ghebAs ifor operatingl_
t el ecommuni cations system conprises an AVPS type system 53. The
syst em of c¥aifl keeeiving mpbie,station fusthes compsisesiuni cat i ons syst em conpri ses

3| PGS, SYSLeM  means foP Speratiig®sdid Yoceit g HOBIY S A'SaidVANERE hede "9 2
for a first time interval effective .during the time period until the start of the
next repetitioﬁ of the overhead message train determined by said first field of
bits and in said sleep mode for another time interval effective during the time
period until the start of the next repetition of the overhead message train
determined by said second and third fields of bits if said receiving mobile

station is assigned to said first sleep group.

36. The system of claim 35 wherein said means for operating said
receiving mobile station further comprises:

means for operating said receiving mobile station in said sleep mode

for the first time interval effective during the time period until the start of the

next repetition of the overhead message train determined by said first field

of bits, in said awake mode for a second time interval effective during the

- time period until the start of the next repetition of the overhead message

train determined by said second field of bits, and in said sleep mode for a

third time interval effective during the time period until the start of the next

repetition of the overhead message train determined by said third field of bits

if said receiving mobile station is assigned to said second sleep group.

37. The system of claim 30 in which said radio telecommunications

system comprises an AMPS type system.

38. The system of claim 30 in which said radio telecommunications

system comprises a TACS system.

39. In a radio telecommunications system having one or more base
stations and a plurality of mobile stations, a system for reducing power

consumption in a mobile station, said system comprising:
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nobi | e stations assigned to a first or second group, and one or nore base
stations, a systemof reducing power consunption in a nmobile station, said
system conpri si ng: means for receiving at one of said plurality of
nobi | e stations, a global action overhead nessage transmitted in a
repetitively broadcast overhead nmessagesprain of a base station control
channel , said gl obal action overhead nessage conprising d obal Action Code
bits and a firstmeans fof absigning eacmeﬁisadf;ﬂuraﬁw of hobild stdtinsSkaving ! bal

action over head e |s a sleep nessage exam ning said @ obal Action
Code bits; next t°rTﬁ’€ gt PGreqb'ﬁbF‘hpl 'ﬁgt%M%"m%ﬁt'@n ddentifination Mumbeaite arnde

for aflrst | \ e eri;od.unti | rt of a
noxt repet i 1o B R Gt ol St it of Fadhle, SRBRS i eugedafthe - o
data fiel d laét biti quadltol ¢ iaties I\MblleSSﬁdiﬁier%@ht'lﬁ@aﬁé\h CNJrhbént t8'P98¢cordd
means for operating said nobile station in a sleep node for the first tinme

i nterval ef9'@¥Pive during the tine period until the start of the next

34 means for receiving at each of said plurality of mobile stations, a sleep

message transmitted in a repetitively broadcast overhead message train of a
base station control channel, said sleep message comprising a first data field;

means for operating said receiving mobile stations assigned to said
first group in an awake mode for a first time interval effeétive during a time
period until a start of a next repetition of the overhead message train as
determined by said first data field; and

means for operating said receiving mobile stations assigned to said
second group in a sleep mode for the first time interval effective during the
time period until the start of the next repetition of the overhead message

train as determined by said first data field.

40. The system of claim 39 in which said sleep message further
comprises a second data field, and said system further comprises:

means for operating said receiving mobile stations assigned to said
first group in said sleep mode for a second time interval effective during the
time period until the start of the next repetition of the overhead message
train as determined by said second data field; and

means for operating said receiving mobile stations assigned to said
second group in said awake mode for the second time interval effective
during the time period until the start of the next repetition of the overhead

message train as determined by said second data field.

41. The system of claim 40 in which said sleep message further
comprises a third data field, and said system further comprises:

means for operating said receiving mobile stations assigned to said

| AmenpeD sHEET |
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repetition of the overhead nessage train as determned by said first data
field if said nobile station is assigned to said second group. 55. The
systemof claim54 in which said global action overhead nessage further
conprises a second data field, and said system further conprises:

means for operating said nobile stationgjn said sleep node for a second
time interval effective during the tinme period until the start of the next

repetition fpbt gh6upP Vie'sarpeieepsmade fof & Bhird tieé entehv Cefocthal dufiRgomm@ dat a
field if said nobile station is assigned to said first group; and
means for djsaedripg vatidthmistaré oft the oaxt repetitivnaekitbe myeshead messagecond

time interval. effective ring,the,ti period until the start of the next
repetition tbﬂ'"taﬁe‘?eegefé?wsgg’yn%@ﬂéﬁ' dfjﬁg%aﬁg@s aﬂgt erm ned by said second data
field if said nphbhes $6Abpefating 85l AHIRMING Mebift SeAHE 8E8YRed to said S6.
The system of claimb55 in which said gl obal action overhead nessage further

conpri ses @&echindgrdup dnfsaid ¢lespdmodiedfos \thecthirdutimiecintervabeffeetive during neans
for operati gsaidnfo ation in said, slee or a,third tine

Bi I e.Ish o F m)dige f
interval efthEHMePerod; il the starkof Jaeinsart fepgtitian.ef the,pyerbead resrage
repetition pfintdaterNiRed 8 di® HirdBatd ALIQ. as determned by said third data
field.
42. The system of claim 41 in which said third time interval
determined by said third field of bits ends concurrently with the beginning of

a next repetition of the overhead message ftrain.

43. The system of claim 41 in which said third time interval
determined by said third field of bits ends concurrently with the end of a

SPOM message.
44, The system of claim 41 in which said third time interval
determined by said third field of bits ends concurrently with the start of

another sleep message.

45. The system of claim 39 in which said sleep message comprises

a local control message.

46. The system of claim 39 in which said sleep message comprises

a global action overhead message.

47. The system of claim 39 in which said radio telecommunications

system comprises an AMPS type system.

48. The system of claim 39 in which said radio telecommunications

MR
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'57. The systemof claim54 in which said radio tel ecommuni cati ons system

conprises an AVPS type system 58. The system of claim54 in which
said radio tel ecommunications syst em conprises a TACS system

- 35- data field if said nobile is assigned to said first

group; and means for operating said nobile station in said
awake node for the second tine interval within the 5 remai ni ng

broadcast of the current repetition of the

49. In a radio telecommunications system having a plurality mobile
stations assigned to a first or second group, and one or more base stations, a
system for reducing power consumption in a mobile station, said system
comprising: | -

means for receiving at one of said plurality of mobile stations a local
control message transmitted in a repetitively broadcast overhead message
train of a base station control channel, the local control bits of said local
control message comprising Local Control Option Code bits and a first data
field;

means for determining that said local control message is a sleep
message-by examining the state of said Local Control Option Code bits;

means for operating said mobile station in an awake mode for a first
time interval effective during a time period until a start of a next repetition of
the overhead message train as determined by said first data field if said
mobile station is assigned to said first group; and

means for operating said mobile station in a sleep mode for the first
time interval effective during the time period until the start of the next
repetition of the overhead message train as determined by said first data field

if said mobile station is assigned to said second group.

50. The system of claim 49 in which said local control bits of said
local control message further comprise a second data field, and said system
further comprises:

means for operating said mobile station in said sleep mode for a
second time interval effective during the time period until the start of the
next répetition of the overhead message train as determined by said second
data field if said mobile station is assighed to said first group; and

means for operating said mobile station in said awake mode for the
second time interval effective during the time period until the start of the

next repetition of the overhead message train as determined by said second
I —
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'overhead nmessage train determned by said second data field if

said nobile is assigned to said second gr oup. 10 56
The system of claim55 in which said gl obal action overhead nessage
further conprises a third data field and said system further

conpri ses: - means for opgrating said nobile station in said
sl eep node for a third tinme interval within the 15 remai ni ng
broadcast @étal field dfisdidthobifepstationds assighbd to said second groaphead nessage
train determned by said third data field. 57. The
systemof claim54 in which said radio 20 t el ecommuni cati ons system

conpri ses an Al ty S m . . .58. . S .. claj 4 in
whi ch said rad :\/5? Phe ts&%te rﬂ%ﬂ?‘gétqooﬁkwgvéf 3#;2%%[?’?’@@@@8%@&3? tem
comprise a third data field and said system further comprises:
means for operating said mobile station in said sleep mode for a third
time interval effective during the time period until the start of the next

repetition of the overhead message train as determined by said third data
field. '

52. The system of claim 49 in which said radio telecommunications

system comprises an AMPS type system.

53. The system of claim 49 in which said radio telecommunications

system comprises a TACS system.

54. In a radio telecommunications system having a plurality of
mobile stations assigned to a first or second group, and one or more base
stations, a system of reducing power consumption in a mobile station, said
system comprising:

means for receiving at one of said plurality of mobile stations, a global
action overhead message transmitted in a repetitively broadcast overhead
message train of a base station control channel, said global action overhead
message comprising Global Action Code bits and a first data field;

means for determining that said global action overhead message is a
sleep message by examining said Global Action Code bits;

means for operating said mabile station in an awake mode for a first
time interval effective during a time period until a start of a next repetition of
the overhead message train as determined by said first data field if said
mobile station is assigned to said first group; and

means for operating said mobile station in a sleep mode for the first

time interval effective during the time period until the start of the next

U

[Tavienoep_sheeT_|




34

repetition of the overhead message train as determined by said first data field

if said mobile station is assigned to said second group.

55. The system of claim 54 in which said global action overhead message
further comprises a second data field, and said system further comprises:

means for operating said mobile station in said sleep mode for a
second time interval effective during the time period until the start of the
next repetition of the overhead message train as determined by said second
data field if said mobile station is assigned to said first group; and

means for operating said mobile station in said awake mode for the
second time interval effective during the time period until the start of the
next repetition of the overhead message train as determined by said second

data field if said mobile station is assigned to said second group.

56. The system of claim 55 in which said global action overhead
message further comprises a third data field and said system further
comprises:

means for operating said mobile station in said sleep mode for a third
time interval effective during the time period until the start of the next
repetition :of- the -overhead. message. train .as.determined by said third data
field.

57 The system of clalm 54 in whlch sald radio telecommunications
system comprlses an AMPS tyqe system
58. The system of claim 54 in which said radio telecommunications

system comprises a TACS system.

A

...,---;-_7:1-

et
4

AMENDED  SHEET




o ' 403226 - O

PCT WORLD INTELLECTUAL PROPERTY ORGANIZATION
: International Bureau

INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

| (51) International Patent Classification 6 : (11) International Publication Number: WO 96/19084 |
04Q 7 732 A . P
H : ns, 713 _ * (43) International Publication Date: ~ 20 June 1996 (20.06.96)
(21) International Application Number: PCT/SE9S/01487/ (81) Designated States: AL, AM, AT, AU, BB, BG, BR, BY, CA,
_ CH, CN, CZ, DE, DK, EE, ES, Fl, GB, GE, HU, IS, JP,
(22) International Filing Date: 11 December 1995 (11.12,95) KE, KG, KP, KR, KZ LK, LR, LS, LT, LU, LV, MD,
MG ,MWMX, NO, NZ, PL, PT, RO, RU, SD,
SE, SK, TJ, TM, TT, UA, UG, UZ, VN, European
(30) Priority Data: panent( BE, CH, DE, DK, ES, FR, GB, GR, IE, IT, LU,

357668 / 16 December 1994 (16.12.94) /US MC, NL, PT, , SE), OAPI patent (BF, BJ, CF, CG, CI, CM,
GA, GN, ML, MR, NE, SN, TD, TG), ARIPO patent (KE,

LS, MW, 8D, SZ, UG).

(71) Applicant: TELEFONAKTIEBOLAGET LM ERICSSON

[SE/SE]; S-126 25 Stockholm (SE).

Published
(72) Inventor: KALLIN, Harald; Kruthomsvigen 40, S-191 53  With international search report.
Sollentuna (SE). Before the expiration of the time limit for amending the
: . claims and to be republished in the event of the receipt of
(74) Agents: BOHLIN, Bjom et al.; Telefonaktiebolaget LM Erics- amendments.

son, Patent Dept., S-126 25 Stockholm (SE).

(54) Title: METHOD AND SYSTEM OF DATA TRANSMISSION AND RECEPTION IN A MOBILE STATION WITHIN A RADIO
TELECOMMUNICATIONS SYSTEM /

Slesp Global Action Message ? 4)2 Hna | 42'8
r— TiT2 ACT RSVD ' OHD -
ﬁ pce & 6-0 SI.aK _ SLy SLz TEBD Jso S P
{2 2 4 2 4 6 ! 3 2
ace” 404 408 /%o 46 a0

401
(57) Abstract

A method and system of transmitting and receiving data in a mobile telecommunications system which reduces power consumption
in mobile stations operating within the system. Mobile stations (M) are divided into a plurality of sleep groups and a sleep message, which
is transmitted in the control channel Overhead Message Train (OMT) as a Global Action Overhead Message (GAOM) (401) is introduced.
The bits of the sleep message contain data fields (410, 412, 414) which indicate to mobile stations in each of the sleep groups when to
monitor the control channel on which the sleep message was transmitted.




