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Applicant's invention relates generally to radi ocommuni cation systems and
5 more particularly to radi ocommunication systenms in which overhead
nessages are transmtted for reception by renote units.
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The growth of commercial radiocommunications and, in particular, the
explosive growth of cellular radiotelephone systems have compelled system
designers to search for ways to increase system capacity without reducing .

10  communication quality beyond consumer tolerance thresholds. System capacity,
as the phrase is used herein, refers to both the capability to provide service for
connections or calls, and to provide information to unconnected remote stations.
As an example of one way in which capacity has been increased for connections ‘
between remote users and the system, digital communication and multiple access

15 - techniques such as TDMA have been implemented in lieu of analog technology to
increase the number and/or quality of voice or traffic channels.

In addition to voice or traffic channels, cellular radiocommunication
systems also provide paging/access channels, sometimes called control channels,
for carrying paging messages and supervisory information between base stations

20 | and mobile stations. For example, according to AMPS (as standardized in
1IS-54), there are twenty-one dedicated analog control channels, which have
predetermined fixed frequencies located near 800 MHz. Two frequency bands,
each about 25-MHz wide, are provided for transmission and reception and
include analog and/or digital traffic channels as well as the control channels.

25 While in the idle state, a mobile station monitors the control channel for
pagmgandothermessagesaddressed to it and at times will rescan the paging
channels in order to stay tuned to the strongest paging (control) channel. Upon
receiving the page response, the MSC selects an analog or digital traffic channel
available to the base station that received the page response, switches on a

30 corresﬁonding radio transceiver in that base station, and causes that base station




increase the nunber and/or quality of voice or traffic channels.

I n"addi ti ce or traffic channel's, cellular radi ocommpgeil Fms
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sel ects an anal %ﬂfkﬂ“ @hannepf f i ¢ channel avail abl e to the base
station that received the page response, switches on a 30 correspondi ng
radi o transdeiver in Intadditionsto paging messagas¢ othen supervisary information ison
'\Qng’g’Eég?gi;og periodically broadcast over the control channel. This supervisory information is
broadcast in sequences known as overhead message trains (OMT) on the Forward
Control Channel (FOCC). For example, the overhead message train can be
rebroadcast every second so that mobiles which have recently locked to the -

10  control channel can acquire the supervisory information. Included as part of the
supervisory information are messages which can cause, either directly or
nuhnmﬂy,nmbﬂcsmuumsuanqpﬂzrwmm|heswmmn

In some systems, the FOCC is spht into, for example, three data streams.
Two of these data streams are used to provide information to the mobile stations,

15  while the third contains Busy/Idle information indicating if the Reverse Control
Channel (RECC) is busy or idle. Whereas the FOCC provides a channel for
transmissions from the base station to mobile stations, mobile stations transmit on
the RECC to the base station. The former two streams, denoted herein as stream
A and stream B, provide the same supervisory information but to different |

20 mobiles. For example, mobile stations having an even Mobile Identification
Nnmﬁet (MIN) can listen to information on stream A, while mobile stations
having an odd MIN can listen to information on stream B. The streams A and B
are ihterleaved and transmitted on the FOCC such that the overhead message
trains are sent twice, €.g., once per second on stream A and once per second on

25  stream B.

Figure 1 illustrates a portion of an FOCC having interleaved words from
stream A and stream B. These words are preceded by bit sync and word sync
fields which are used by the mobile stations to synchronize their receivers with
the broadcast FOCC as is well known in the art. The numbers below the fields

30 in Figure 1 denote exemplary bit lengths of those fields, however, other lengths
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This feature of conventional systems is illustrated pictorially in Figure 2.
Since messages in streams A and B follow one another sequentially as illustrated
in Figure 1, the time offset between the reception of these messages by mobiles
15 listening to these ré;pecﬁve streams is negligible for the purposes of considering
the load on the reverse control channel. Accordingly, the OMTs 10, 20 and 30
illustrated in Figure 2 represent both streams.
_ OMTs 10 and 30 in Figure 2 contain messages which can cause mobile
maﬁensuiawmnptﬂmnﬁnaomas,umMctJN£r20¢kxsxuncnnuun!heu:qnxscﬁ
20  messages. In the exemplary situation illustrated in Figure 2, OMT 10 causes
only a single listening mobile station to request access, but OMT 30 causes many
mobile stations (both A and B stream listeners) to request access thereby causing
an overload condition on the reverse control channel.
Other problems and limitations are also associated with transmissions on
25  the control channels in conventional radiocommunication systems. For example,
when a control channel has nothing else to transmit, the system broadcasts a
Control Filler (CF) message. The CF message carries information such as a
transmit power level for mobiles to use for access attempts and whether mobiles
need to receive an OMT before they are allowed to start an access attempt. The
30  system can also request that mobile station receive a CF message before starting
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systems.

Another drawback of conventional systems is found in the relative timing
of messages which can cause mobile stations to attempt system access. In
conventional systems, various messages which impact access attempts are sent in
an unsynchronized manner. However, as will be further described below, this
haphazard transmission scheme can, under certain circumstances, result in mobile
stations registering plural times which is both inefficient and causes an extra load
on both the RECC and common resources (such as the MSC, signalling hnks
etc.) which are needed to process registrations.

SUMMARY |

These and other drawbacks, problems and limitations of conventional
radiocommunication systems are overcome according to the present invention.
According to exemplary embodiments of the présent invention, when messages
are broadcast by the system which may cause mobile stations to attempt system
écfwes, these messages are sent on streams A and B at offset rather than adjacent
timessoastodesynchmﬁumereoepﬁdnofﬂme messages by even and odd
numbered MIN mobile stations. In this way, the load on the reverse control
channel is spreadbutoverﬁmemﬂnermanbeing clumped to reduce the

possibility of overload in response to any particular transmission on the OMT.

According to other exemplary embodiments of the present invention, the
control filler message is transmitted a predetermined time period before the OMT
so that a mobile station which desires system access, and which needs to redeive
both a CF and an OMT prior to attempting access, is provided with an optimized
opportunity to receive both messages prior to timing out.

According to still other exemplary embodiments of the present invention,
messages which may cause mobile stations to request access, such as the REGID

O 4%, LR
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As pentioned above, some of the nessages sent in the overhead nessage 5
tral N can ey 6fidey2 Or indirectly cause one or nore nobile staj é.ﬁg%g 508 tart
an . access attenpt to the system Since these nmessages ca 5 in
adj acent A and B stream words, the nunber of nobile stations whi ch
react to these nessages by tryi ng to access the systemvaries over
time and are typically clunped around the . times at which these
nessages are transmtted on the FOCC. This clunping may 10 cause the
RECC, the channel on which the nobiles attem§t access, to be

over| oaded at various tines. This feature of conventional
systens is il usand-REGINCR messages; are tiRnsmitted 2ogether in anSOMT anddsnages i n
streans A and B foll ow one, another .sequentially as illustrated in
Figure 1, the ti3PPrepRate P’%t’ﬂégﬁﬁlﬂ@glr% Hog Atiempts, areeliminatede s by
nobiles 15 listening to these respective streans is negligible for the
pur poses of considering the Ioad on the reverse control channel .

Accordingly, the OMIs 10, 2@BR ) A
represent bojh strea OM[s 10 nd 30 in Fi gure 2 contain

nmessages whith can ca%fqu‘b and other, Qbigcts, tages: el the nresest
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si ngl e |isteni ngleseription int conjunction withythesdrawingsis which: OMI' 30 causes many
nobi l e stations (both A an stream | i stene 0 request access thereby
causi ng an ov ii &W‘Fm‘aié%im g{t&m

Q her probl ens g}dg 3[ a‘h@&g gssociated with transm ssi ons on 25
t he control channe I'n conve 1 onal” radi’ocommuni cation systens. For °

exanple, 10  when Figure? depictsraonwedtionak transniission of swestages whicticdn cise
system broadeaste o, oo, 2 QPOUL Ol Bl L 2hod IS 5202 1 bhS (oo s520e,
access as a result of such conventional transmissions;
Figure 3(a) illustrates a first exemplary OMT;
Figure 3(b) shows a second exemplary OMT including a REGID message;
15 Figure 3(c) shows a third exemplary OMT including a REGINCR
message;
Figure4isa graph showing an expected registration behavior in
conventional systems;
Figure 5 shows exemplary OMT streams according to an exemplary
20  embodiment of the present invention;
Figure 6 is a graph showing an expected registration behavior resulting
from usage of exemplary embodiments of the present invention;
Figure 7 illustrates a timing relationship between a filler message and an
OMT according to an exemplary embodiment of the present invention;
25 Fzgure 8(a) shows messages from a base station to a mobile station and
registers in a mobile station according to an exemplary embodiment of the

present invention; |
Figure 8(b) illustrates an exemplary REGID parameter as it varies over
time; and
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access attenpt. The 30 system can al so request that nobile station

receive a CF nessage before starting WO 96/ 19902

PCT/ SE95/ 01508 4

system access. Thus, in situations where both a CF nessage and an OMI are
to be received by the nobile station before system access, the
relative timng of t hese messages bec®nmes significant and has not

been addressed in conventignal syst ens. Anot her
dr awback of conventi01’7\’831"%95¥'§9!1¢§ef§t%aMﬁﬁ)éo‘hﬁﬁ3-!“ri‘e‘!f an-examplary basestation and  of

nmessages which bile stations to attenpt system access. In
conventi onal sys@gbiféﬁég?ﬂus nmessages whi ch inpact access attenpts are

sent in an unsynchroni zed manner. However, as will be further
descri bed below, this haphazard t ransm ssi on schene can, under
certain circunstances, result in Sl A DI CRIBRION-gi st ering pl ural

times which ¢s both 'ﬂﬁﬁ{y ?'tﬁé‘i*ol?d%finf%ﬁféa@é e%&t?xn&ﬁ@‘!re described in terms of
AMPS (Advanced Mobile Phone Service) or TACS (Total Access
Communication System), however those skilled in the art will appreciate that
these embodiments are exemplary in nature and that the present invention can be
applied to any radiocommunication systems. '

10 As mentioned above, the FOCC provides various functionality mcludmg
l paging and overhead messaging. Figures 3(a)-3(c) illustrate hypothetical message

streams for the FOCC which should be referred to in conjunction with the
following discussion. Therein, the following labels are used:

SPOM —-- System parameter overhead message (e.g., SID, DCC, NPC,
15 . etc.)
' CF ——— Control Filler
REGINCR -- Used to update an internal registration register in the mobile
after each registration.
PAGE-—-- A paging request.
20 REGID-—- Current value of program clock used for periodic registration.
OMT-——- Overhead Message Train

Note that in Figure 3(a) the OMT includes two SPOM fields, whereas in Figures
3(b) and 3(c) the OMT also includes a REGID and REGINCR field, respectively.
These hypothetical streams were selected in part to emphasize that not all OMTs
25  will include fields, such as the REGID and REGINCR, which directly or
indirectly cause mobile registration. The omission of such fields from some
OMTs helps to avoid overloading the FOCC, but also has the effect described
below of tending to intensify the clustering of access attempts. Another overhead
~ message which will have a similar effect on mobile access attempts is the system
30  ordered rescan command, whereby all mobile stations locked on to the control
channel are commanded to scan all paging channeis. Some of these mobiles will,
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on both t he RECC and conmon resources (such as the MSC, signalling |inks

etc.) whi chw§ gn ﬁded to process regi strations. 15 These and
ot her drawba I? 5%’ oblenms and limtations of conventional PCT/SESS/01508

radi oconmuni cation systenms are overcone according to the present invention.

According to exenplary enbodi nents of the present invention, when nessages
are broadcast by the system which nay cause nobile stations to attenpt

system access, these nessages are sent on streanms A and B at of fset
rather than adjacent 20 tines so as to desychroni ze the reception of

t hese nessages by even and odd nunbered M N nobile stations. In this
way, the |oad orafieg qescan) discover thdtahé\e haveSeribred A ndi syte@orl | e
rather than being clunped to reduce the possibility of ovefload in
response to any §eENice sreacand: thereforednitite TegistrREOMM . Accor di ng
to other exenplary e J t 25 ontrol
filler message is tra C}ig%ﬁ' er%XW%E% B'?é‘r

so that a nobi| AMPS therOMYT mem?msnlapmﬁds aghileMi Thcseqﬂé to
receive both a CF and an OMI prior to att &access i s provided

with an optifr zetandard callsofos/ QM wansmission-every seeguds. pin conventional
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request access, jfitegleaved fiélds o Ghé’FOCC. For example, Word A and Word B of Figure 1.
This has the effect of intensifying access attempts on the RECC after the
transmission times of these registration-related fields on the FOCC.

10  Accordingly, a system might experience the registration behavior graphed in
Figure 4 wherein the peaks correspond to times shortly following thg
transmission on the A and B streams of the FOCC of an access-related field,
such as a system ordered rescan.

According to exemplary embodiments of the present mvenuon, however,

15  access attempts are spread out by desynchronizing the transmission of the access-
related fields on the A and B streams of the FOCC. The following example
illustrates this concept.

Suppose that a REGID field is inserted into every Nth OMT. For the
purposes of this example N = 3, however those skilled in the art will appreciate

20 that N could be any number depending upon the desired frequency of
transmission of a particular message. This example is illustrated in Figure S.
Therein each of the blocks on the time axes represents an OMT, however only
those marked with an 'R’ include a REGID field. Note that the REGID field is
inserted into the first and fourth OMTs in stream A, but into the third OMT in

25  stream B so as to spread out the times at which mobiles listening to the A and B
stream will receive the REGID message, respectively, and the times thereafter at
which these mobiles may attempt to access the system.

To maximize separation of the transmissions of REGID on the A and B
stteams; the time between transmission of the REGID on stream A and

30  subsequent transmission on stream B should be TOMT/2, if TOMT is taken to be
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appropriate order so that plural registration attenpts are elininated.

BRI EF DESCRI PTI ON OF THE DRAW NGS 5 ' The foregoing, and ot her,
obj ects, features and advantages of the present i nvention will be
nore.readi |y understood upon reading the follow ng detailed

desription in conjunction wth the drawi ngs gn which: Fi gure
1 illustrates a conventional exanple of a forward control channel

having inter| ea\théltithepitiod titwedi Eranshiission of two ONITS ¢ofitaihiteREGID on a
conventional transm ssion of nessages which can cause syst em access

and a resul ting steamatifoW is evenaithin simply meass|insesting theneld in every Nth OMT on
access, 25 2.1 et ha el SPLLHFD) G oo 68 B Hoyeer, hgpe N a0 °
second exenpl ar s @the b oF Figire' ¥, lonéBfread an e shifted by one-hh{ORITS With
shows a third exenplary i ncl'di ng a REA NCR
5  respect to the other stream in addition to inserting fields as described for the
even N case, to achieve the same type of evenly separated REGID transmissions.
This feature is illustrated by the dotted lines in Figure 5 which denote that stream
A is shifted one-half OMT behind stream B on the time axis. REGINCR, system
ordered rescan, and any other fields which may directly or indirectly cause -
10  mobile stations to initiate access attempts can be treated in a similar manner. As
a result of transmitting these access-related fields in the aforedescribed offset
and/or shifted manner, registration behavior could, for example, be that reflected .
in the graph of Figure 6. Note that the peaks in Figure 6 are lower and more
numerous than those in Figure 4 to emphasize the feature of the present invention
15  that load on the RECC is more evenly spread out. '
Although the foregoing exemplary embodiment depicts a
desynchronization of the streams wherein similar fields on streams A and B are .
separated by a maximum time period, i.e., TOMT/2, those skilled in the art will
appreciate that this particular separation is not required to implement the present
20  invention. Rather, any separation which more evenly distributes access attempts
by the different mobiles listening to the A and B streams is contemplated. For
example, the larger that N becomes the less necessary it is to achieve a
maximum separation in time between transmissions of similar access-related
messages on each stream.
25 As illustrated in Figures 3(a)-3(c), systems transmit control fillers (CFs)
when there are no other messages, i.e., paging or overhead, 1o be sent.
However, these messages are not fillers in the sense of carrying no meaningful
information. In fact, the CF messages can include, for example, transmit power
level commands, extensions to the digital color code (DCC), location parameters,
30  authentication parameters and commands for mobiles to receive an OMT prior to




rressage Figure 4 is a graph showing an expected registration
behavi or i onventi onal systens; Figure 5
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present invention; Figure 6 is a graph show ng an expected
regi stration behavior resulting fron1usage of exenpl ary enbodi nents
of the present invention; Figure 7 illustrates a timng

rel ati onshi p between a filler nmessage and an OMTI according to an
exenpl ary enbodi nent of the present inventio 25 Figure 8(a)
shows messages froma base station to a nobi e station and regi sters

in a nobile st aljom gi&lﬁga‘:&&ﬁ %S}ﬁg fgm.ﬁg ReHil
present invention, pﬁﬁf I gure g? F ustrates an exerr%\agry REGQ D

paranmeter as it reqmredstocmemve both a CFmessageland an Omgﬁnidﬂﬁomempung access.
PCT/ SE95/01508 In such systems, there is usually a predetermined time period within
which a mobile unit needs to receive a CF messége prior to timing out. For
5  example, in AMPS this time period is 1 second and in TACS this time period is
1375 milliseconds. If the CF commands the mobile to also receive an OMT
prior to attempting access, a time period is also established for this activity. For
example, AMPS provides a 1.5 second period and TACS provides a 1.9 second
period. Since OMTs are transmitted between 0.5 and 1.1 seconds (AMPS) er

10  0.65 and 1.25 (TACS), the mobile station can potentially receive between 1 and
3 OMTs during the period allotted for this activity.

Like any other message transmitted over the air interface, the OMT may
not be received propérly by the mobile station due to co-channel interference,
Rayleigh fading, or any of a plurality of adverse conditions that radio |

15 transmissions may encounter. If the mobile station does not properly receive an
OMT within the predetermined time period for this activity, then the access
anznquihﬂsandthecaﬂxsbkx*ad

To minimize the number of calls whxch are blocked for this reason,
according to another exemplary embodiment of the present invention, the CF

20  message is sent either immediately prior to the transmission of the OMT or at
least within a predetermined time period before the transmission of the OMT so
as to maximize the number of subsequent OMTSs to be transmitﬁd before the
mobile station will time out if an OMT is not received successfully. The
following example demonstrates this principle.

25 Assume that an OMT is transmitted every second in an exemplary AMPS
system. By transmitting the CF message (0.5 - the length of the OMT) seconds
before each OMT the system will ensure that each mobile station which has been
commanded to receive an OMT before attempting to access the system will
receive at least two OMT's prior to timing out. More generally, a CF message

30  should be transmitted X seconds before an OMT where X is defined as: .
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Figure 9 represents a bl ock diagram of an exenplary base
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. An example serves to illustrate this generalization. Note that the time
periods illustrated in Figure 7 are purely exemplary and that the present
invention is applicable to systems having other time periods. In Figure 7, the {
time line illustrates a stream of OMTSs with the numbers directly beneath the
OMT:s indicating their respective duration. In the example of Figure 7, the
maximum length of an OMT is 0.2 seconds. The first measurement line directly.
beneath the time line in Figure 7 demonstrates that the exemplary time between
the start of OMT transmissions is 0.85 seconds. The lower measurement line
illustrates that the maximum period allowed in this exemplary system for
receiving both a CF and an OMT is 1.5 seconds.. Using the above equation then:

X = 1.5 - 0.2 - (1)(0.85) = 0.45 seconds.

In other words, the CF should be transmitted at most 0.45 seconds before the
transmission of each OMT to ensure that the mobile station has the greatest
possibility of properly receiving both messages. |

As another example, suppose that the time between OMT transmissions
was 0.65 seconds instead of 0.85 seconds. In such a case:

X = 1.5-0.2 -(2)(0.65) = 0.

Thus, the CF should be sent immediately before the OMT in such a system.

As discussed previously, several parameters or fields which are
transmitted in the OMT effect registration. In AMPS and TACS, two of these
are REGID and REGINCR which are used to control the times at which mobile
stations register in systems using periodic registration. The REGID message is
periodically broadcast, for example every four seconds, and includes an
indication of a current system time kept by a system clock, which can be
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3(b§ and 3(c) the OMI also includes a REG D and REG NCR fi el d,
respectivel These hypot hetical streans were sel ected | n %art to

enphasi ze tﬁ'&%ﬁlg?ﬂ OMIs 25 will include fields, such asPCHSERERISHB and
REG NCR, whi ch di rect I y or indirectly cause m)bi |l e registration. The
om ssion of such fields from sone OMTs hel ps to avoid overl oadi ng the
FOCC, but also has the effect described bel ow of tending to intensify
the clustering of access attenpts. Another overhead nmessage whi ch
will have a similar effect on nobile access pttenpts is the system 30
ordered rescan command, mhereby all nobile stations | ocked on to the
control ciniplemented, fop ExampiRy at @ counter MNavingAhiBbe Ketwedrs 0 ahd D off,

t hese nobiles will V\096/1 902

PCT/ SE95/ 01508 Periodic registration is used to determine which mobile stations in an zrea are

or o P Qe el Y BleaclaR N ThE, cabh B el B0t B Rl '

Xrl\]/gsdt\ﬁel SOVFI'r ?2% tt edcxiﬁggery goﬁ?s%swm%eTAlcg t he
5 mcereglstxanonlsophonal the system indicates to the mobile stations if
they should use the registration function. This is accomplished by transmitting a
message from the base station 80 in the SPOM indicating whether or not
registration is used by the system to the mobile stations, for example MS 82, as
illustrated in Figure 8(a). A stored numeric indicator, for example NEXTREG

10  counter 84 in Figure 8(a), in the mobile station controls when xegisttatioq is
performed by that mobile. This numeric indicator is set to zero at some initial
initialization, but remains stored in the mobile when the mobile is powered off.

The system sends a REGID message which typically increments its
REGID value, i.e., the current system time every time the REGID message is

15  ‘sent. Orce the REGID value exceeds or is equal to the stored numeric indicator,
e.g., the value of NEXTREG counter 84, the mobile station will register with the
system. If the registration is successful, then the mobile station will calculate the
next registration time, NEXTREG, as REGID + REGINCR where REGID is the
last received REGID value and REGINCR is the last received REGINCR value

20  or the default REGINCR value. The default REGINCR value, e.g. 450, which
can be stored at memory block 86 in Figure 8(a), is a value which is typically
greater than the REGINCR value broadcast by the land system.

Since the maximum value of REGID is a finite number, e.g., 2*°, REGID
will cycle through zero at times. This is shown by the graph of Figure 8(b)

25  where it is illustrated that, for example, this could occur every 1-2 months. This
could create problems when the mobile station’s NEXTREG value is close to
REGID's maximum value (e.g., 2). For example, suppose that the mobile
station fails to receive any REGID message that is greater than NEXTREG
before REGID reaches its maximum value (e.g. 2%) and REGID subsequently

30  starts over at zero. The offset between REGID and NEXTREG creates a



5 _standard calls for OMI transm sson every 0.65 - 1.25 seconds. In
conventi on systens the access-related fields can be transmtted in.
the OMI in agjaéen% interleaved fields on the FOCC. ﬁ&“ﬁ%ﬁﬂﬁﬁﬂ&
Wwrd A and Wrd B of Figure 1. This has the effect of intensifying
access attenpts on the RECC after the transm ssion tinmes of these
registration-related fields on the FOCC. 10 Accordingly, a system m ght
experience the registration behavior graphed in Figure 4 wherein the
peaks correspond to times shortly follow ng the transm ssion on the
A and B streams of the FOCC of an access-related field, such as a

system ordered rsitagtih whereby the meguahb}ﬂothe(hﬁfﬁddofotmﬁm anhotiberent s of
the present invention, however, acces ttenpts are spread out by
desynchr oni zi ng Satisfiedy ahleast-untd REG nxclaiia%m its peak valye;inca mongh gt twe. t he

concept. o o b §uppos§‘&%‘f‘*€%&gﬁ%ﬁ% sy by OV o1,

Nth OMT. For th@onms:mcypmephmomhmbﬂemheohtpmﬁ the1eatae of NEXTREG
skilled in the art wi |l appreciate 20 that N coul d be any nunber

dependi ng upbn s‘falh&joﬂkgﬁﬂpn%‘ykgﬁ §f aMﬂ%o 5%tothis i cul ar

nmessage. This e&agﬂ“ﬁ h!@ E?fsﬁg T of the
bl ocks on the ti axes represents an : ver on eenhﬁf&&%}h%gga rked

with an 'R i nclchsinhels Which(otherVisk tcausdmnwémﬁliegﬁuﬁmisdwhaxamobﬂe
inserted into the first and fourth s in stream A, but into the third OVI

in 25 stream Btagenm feom ong csllitoanether.IE NEXTREGHS gmstarhan os equalitg

and Che i mes  REGE ¥ FERINER '+ Gty e mBodE feuiba RN fice RERISEO

the systemlo- ﬂlegmterofboamﬁNBlﬂ?REGGtﬁ.at ion of the transmissions of
REG D on the A and B : : :

: While this may overcome the immediate problem described above, other
difficulties are actually caused by the consistency check provided by conventional
systems’ approaches toward periodic registration. For example, suppose that the
mobile station uses the default value (e.g., 450) for REGINCR at a first

15  registration and then receives a transmitted REGINCR value of, for example,
225. In such a situation, the consistency check described above will indicate that
NEXTREG is indeed greater than REGID + REGINCR + 5 (assuming that
REGID has increased by less than 220 in the meantime). Then NEXTREG will
be reset as described above, for example to zero. Accordingly, when the

20  equality which determines whether or not registration is to be performed is
evaluated, it is likely that REGID will be greater than or equal to NEXTREG. A
second, and unnecessary, registration will then be attempted by the mobile
station. |

According to exemplary embodiments of the present invention, this

25  difficulty is overcome by transmitting a REGINCR message followed by a
REGID message in the same OMT when the value of REGINCR differs from,
e.g., is less than, the default REGINCR value. In this way, consistency checks
will not be deceived into resetting the NEXTREG value so as to induce a doubie
registration. Another solution to the aforedescribed double registration problem

30 is to adjust the transmission and/or the increment rates of REGID so that the




streans, the tinme between transm ssion of the REG D on stream A and 30
subsequent transm ssion on stream B should be TOMI/2, if TOMI is taken to

be . WO 3¥0 96/89902
PCT/ SE95/ 01508

PCT/SE95/01508
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the tine period between transmission of two OMIs contai ni ng REG D on .a
stream If Nis even, this sinply neans inserting the field in every Nth

OMTI on one streamand N2 OMIs |ater on the other stream However,
where N is odd, ‘as in the exanpl e of F‘ir.’gure 5, one stream can be
shifted by one-half OMI wth 5 respect to the other streamin addition

Same type of eveliysaRsd EEOINER yilie WA ahvays be i Mafitiquaf (8 AL "°

i[lustrated by tREGENCRdahienckn this way,the consitendy clesekiveould aiot Fil sslaly

Ais shifted one-half OMI behind stream B on the tinme axis.
ordered rescan, BEeRUsSS $he;mebile station did\Apt-imely receive aitransei

REGQ NCR, system
se

10 - nobile stat
simlar manner.
5

10

15

20

iAg“S Sinde"th pRésenfiivenfo tdn @ hpplied lo Wy ibfd 1N 2
radiocommunication system, the particular base station or mobile station structure
is not particularly germane to this discussion. For purpdm of completeness,
however, a brief summary of exemplary structures will now be provided. Those
skilled in the art will readily appreciate that other base station and/or mobile
station configurations could also be used. |

Figure 9 represents a block diagram of an exemplary cellular mobile
radiotelephone sysierh according to one embodiment of the present.invention
which can be used to implement the foregoing. The system shows an exemplary
base station 110 and a mobile 120. The base station includes a control and
processing unit 130 which is connected to the MSC 140 which in turn is
connected to the public switched telephone network (not shown).

The base station 110 for a cell includes a plurality of voice channels
handled by voice channel transceiver 150 which is controlled by the control and
processing unit 130. Also, each base station includes a control channel
transceiver 160 which may be capable of handling more than one control
channel. The control channel transceiver 160 is controlled by the control and
processing unit 130. The control channel transceiver 160 broadcasts control
information over the control channel of the base station or cell to mobiles locked
to that control channel. This control information can include the OMTs and CFs
as described above.

When the mobile 120 first enters the idle mode, it periodically scans the
control channels of base stations like base station 110 to determine which cell to
lock on or camp to. The mobile 120 receives the absolute and relative
information broadcast on a control channel at its voice and control channel
transceiver 170. Then, the processing unit 180 evaluates the received control
channel information .which includes the characteristics of the candidate cells and



a result of transmtting these access-related fields in the aforedescrl bed
of f set /or shifted manner, registration behavior coul for
exanpl e, be™ | ect ed inthe graph of Figure 6. @J’slﬁﬂﬂ?lspﬁe '
peaks in Figure 6 are | ower and nore nunerous than those in Figure 4
to enphasize the feature of the present invention 15 that | oad on the
RECC is nore evenly spread out. Al t hough the foregoing:

exenpl ary enbodi nent depicts a desynchroni zati on of the streans
wherein simlar fields on streans A and B arej4 separated by a

maxi mumtinme period, i.e., TOMI/2, those skilled in the art wll

appreci ate that tdatepmhinestwitich eell s mobile should Jock to. eThe redived doRttbl Sikiinel he

present 20 i nvention. Rather, any separation which nore evenly
di stributes accedeformationnat only includes; shsolwte informationnonceraing; G@Iﬂlr}@ﬂ!o t he

becones the. as. it if SRoeiafs, Bol a0 conenfi A O Siertif pthe

time between tragsi proxématecd the cell withewhichthe ebmtrolChannel is B5506ia6dS THe@ach
stream 25 As illustrated in Figures 3(a)-3(c), systems transmt

control fillé&rs ed.iasqmcellsmmmwm h&@mmmysa@pnmcontmlgu ng

or overhead, to ‘i:ﬂﬁi e not fillers in
t he sense of car? |ng no neani ngﬁfwﬁsa &3@?% fact, the CF
messages can incl ude, mrwerMmem arel intnlded @BENdS,

extensions to the digital color code | ogati on _paraneters, 30

aut henti cati on piliustrative in all sespestsn than restrictive, of the:present invention. pFhus:
to the present invention is capable of many variations in detailed unplementanon

10 thatmbedenvedfromﬂiedmnpnoncontamedhetembyapersonshnedm
the art. All such variations and modifications are considered to be within the
scope and spirit of the present invention as defined by the following claims.




one systens a nobile statﬂ(ﬂ'ﬁwlm
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attenpt i ng%%ﬁ’l?ﬂ?’acce l!,mHm mu& H

required to receive bot e and an OMI prior to

access. In such systens, there is usually.a MQ%EFR%&EEN
time period within which a nobile unit needs to regg] EBssage
prior to timng out. For 5 exanple, in AMPS this tinme period is SECO
and in TACS this time period is 1375 m 1liseconds. If the CF

conmands the nobile to also receive an OMr 13 prior to attenpting
access, a tinme peri 08 '!.s al so established for this activity. For

exanpl e, AVPS pr & a 1.5 second period and TACS provides a 1.9 second
period. Since OMIs are transmtted between 0.5 and 1.1 seconds (AWPS) or 10
0.65 and. 1. 25 (TACS), the nobile station can potentially receive between 1

and 3 OMIs durf.ng tAan¢thod for péricdically tramsnitting sapérvisoty messages on a -
Li ke any ot her nessage transmtted over the air interface, the C]\/IT nay
not be received %%&?‘Wﬂ 3, rdigeommunicatiqn Systsm:comprsing the, steps

i nterferenc Rayl ei adi I
conditions that radio 15 Wﬁg@?%‘g%% M% ﬁlg%sgﬁsemh

station does noﬁnamgrshuswmauy\mem informa@ddf within the predet erm ned

time period for this act|V|t then the acces attenpt fails and the
cal | Ps bl ocked. yfavmg portions of f said first and seoond srrt%ams including
substantially the same information;

offsetting said interleaved portions of said first and second streams
10 by a predetermined time period which is greater than a transmission time of one
of said portions; and
periodically transmitting said offset, interleaved portions of said
first and said second streams on said control channel.

15 2.  The method of claim 1, wherein said step of offsetting further
‘comprises the step of: ’
offsetting said interleaved portions by approximately half of a time
between transmission of said first stream on said control channel.

20 3. A method for transmitting supervisory messages on a control
channel in a radiocommunication system comprising the steps of:
providing a plurality of first and second streams of supervisory
messages;
including a particular message in every Nth one of said plurality of
25  first and second streams of supervisory messages; <
shifting said second stream by a predetermined time period such
~ that said every Nth one of said plurality of first streams is offset from a
corresponding Nth one of said plurality of second streams by said predetermined
time period; and
30 transmitting said first stream and shifted second stream.

* c L L] S *




accor di ng & ;r ex of the present invention, the
20 rressage |s sent eith prior to the transm sté@?oﬁe
OMI or at | east wit m ned time period The———
transm ssion of the OMI so as to maxi m ze the nunbe’ iEL subseqﬁ‘@rﬁEEN
OMIs to be transmtted before the nobi | e station w |l time eavEPf an
OMT is not received successfully. The fol | owi ng exanpl € denonstrates
this principle. 25 Assune that an {8 is transntted every second
I n an exenplary AMPS ~ system By transmtting the CF nessage (0.5 -

the I ength of the OMY, secPhéitmethod of &8in?3E whdfdin S Sttt fikther €NSUr €

that each nobile statlon whi ch- has been conmmanded to recé&ive an OMI
before attenpti regmpsisescess the systemwil | receive at |east two OMIs

prior to timng out. More geperall ] ssaeSO. shouldbe
transmtted X seconds bef oggﬂ’:ﬁ %M Eyeia i “’Wd&lﬁ%oz
PCT/ SE95/ 01508 "4 time between transmissions of said first stream. .

5 _

To mnim ze the nunber %E' Ill§t hICh are bl ocked for this reason,
e

S. The method of claim 3, wherein said particular message is a
message associated with registration.

6.  The method of claim 3, wherein said particular message is a -
10  message associated with ordering 2 mobile station to perform a rescan of paging
channels.

7.. A méthod for periodically transmitting supervisory messages on a
control channel in a radxocommumanon system comprising the steps of:
15 transmitting a stream of supemsory messages on said control
channel; and
transmitting a control filler on said control channel within a
predetermined time period prior to said transmission of said stream of _

supervisory messages.
20 |
8. The method of claim 7, wherein said control filler includes
information assocxamd with a power level at which remote stations should
transmit access requests.
25 - 9. The method of claim 7, wherein said control filler includes

information associated with ordering a remote station to receive said stream of
supervisory messages prior to x_naking a system access.

10.  The method of claim 7, wherein said supervisory messages include
30  registration related messages.

N
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X = (max tine) - (max [ength of TOMF)—=—n—x (period between OMIS) where:
max time = the naxi mum {Thiy8hdefiids 8knRc,Qued for reception of

both a CF QA9MO%RMT; | ‘max l-ength of OMI =PCIYSES01508UM
e o nan s [ '

particul ar system

period between OMI$ THIpEIT0d B8t BEENN

start of successive OMI _ Fies LAUED
transm ssi ons; and : n = largest integel tnar Reeps—X*
positive. 10 An exanpl e serves to jllustrate this '

generalization. Note that the tine per1 ds illustrated in Figure 7
are purely exenplary gnd tﬂ@ t he present .lnvention is applicable to
systens havi ng ot her ﬁi'ma ﬂ?g?.d‘?réﬂpbgf &Wﬁsﬁmﬂﬁfﬁm@mﬁw
illustrates a s maMbSut/ B&‘fo&‘ﬂﬂ&%@féﬁh@@d tf}qgﬂ? t :
OMTs indicati ng%ﬁ%ir??qr espectl?qnv&etﬁed ratiton. In the xé'hrrp e 0 %dg%?lgm?,ﬁnteﬁe
15  maxi mum | eragi fsaidf streamObfT superdisdrysmessagiss. miftus af maximune lengthe of sdid|stveam
directly. eneath the tinme li,ne in Fie.g#rq% 7 denmponstrat es thg}s t he
exerpl ary time SHRINISOrY mesages minys a guls tm@%a%ﬂt 3 e tEM _
seconds. 0 : rates a e maxi num

% !&%'Bf lfnoatshk&sr S

period allowed in this exenplary "syste . receiving both a CF and
an OMI is 1.5 seconds. Using the above equation then: 20 - X=1.5 -

0.2 - (1)(0.85) = 0.45 seconds | n .ot her rds, the shoul d be
transmtted at nost .345 Jnethed fior; transmi glgreglyégag% As OMT

:)(r)oggfr;er tegg}[ vi%ﬁgtgg?h ss%g%wme‘ SoeiFE) Ridnnel in a rifibSbriiriuniciti6a
system comprising the steps of: -
10 . providing a first registration parameter which provides an .
indication of a current time; | '
providing a second registration parameter which provides an
" - indication of a time for periodic registration relative to said current time; and
transmitting said second registration parameter prior to, and
15  adjacent to, said first registration parameter in said stream of supervisory
meséages on said control channel. '

M

-

13. A system comprising:
a transmitter for periodically transmitting supervisory messages on
20  a control channel; . | '
a receiver for receiving registration messages; and
a processor for providing a first and second stream of supervisory
messages each including substantially the same information, wherein messages in
said first and second streams which result in said registration messages are offset
25  from one another within said first and second streams.

14. A system comprising:

a transmitter for transmitting a plurality of first and second streams
of supervisory messages; and

[




As anot her exanpl e, suppose that ‘the time between OMI transmi ssions 25
was 0. 65 seconds |nstea H%Bmm@ In such a case: X =

1.5°- 0.2 -VHPIY he CF shoul d be sent | ROESESS/EeI508
before the OMI in such a
several paraneters or fields V\:hl o

As di scussed i ously,

transmtted i d e S
registration. In AMPS and TACS, two of these 30 are REA p and R EN
whi ch are used to control the tinmes at which nobile - W aTa st er

in systenms using periodic registration. The f§G D message S
peri odically broadcast, -for exanple every four seconds, and includes an

i ndi cati on of a current sy%ﬁwf&qaaumg%ﬁﬁ&ﬂma&ﬁemw&@of

WO 96/ 19902
PCT/ SE95/ 01508 said plurahty ofﬁrst and second streams ofsupuvxsory messages arid for shiftin

I npl enented, for count r havi er ‘pet ween 0O and 2[err]
M por | S S0 Siag by 3 Hredeiersined dme R faiimery. Nth

stations in an apfgidplurality of first streams is offset from a corresponding Nth one of said
5  plurality of second streams by said predetermined time period.

15.  The system of claim 14, wherein said processor shifts
said second stream by a period which is approximately half of a time between
transmissions of said first stream.
10
16.  The system of claim 14, wherein said particular message is a
message associated with registration.

17.  The method of claim 14, wherein said particular message is a
15  message associated with ordering a mobile station to perform a rescan of paging
channels.

18. A system comprising:
a transmitter for periodically transmitting a stream of supervisory
20  messages on a control channel; |
a processor which provides a control filler to said transmitter for
transmission on said control channel within a predetermined time period prior to
said transmission of said stream of supervisory messages.

25 . 19.  The system of claim 18, wherein said control filler includes
information associated with a power level at which remote stations should
transmit access requests.

A R




active at any partlcul rre Thus nobil e station reports at regul ar
intervals, for exanpl e Be:mg% Jgynutes, to the system 5

Si nce regi SWOR6/19902i s o st emindicates to the NPOT/SE95:i1608 ONS
I f t hey should u tion function. This is acconpllshed

by transmtting a rressag the base station 80 i PO
I ndi cating whet her or not regl stration is used by t EHTMS&E,EN
nobi l e stations, for exanple M5 82, as illustrated §n Fi RRRAABER). A

stored numeric indicator, for exanple NEXTRE{Z 10 counter 84 1n Figure
8(a), in the nobile station controls when reyistration is per f or med

by that nobile. This Merid. | Nl | e . 7er 0L
initialization, but r [ n@%%@#ﬁ% 1%@?@&‘2@%&%@%0wed '
of f. information WsoliNted- With Premoteationito yBedive k4id strdam of

I ncrements its REG D val ue, i.e the current systemtine everytlrre
t he REG D mssa@MWM@M‘M%Icheeds or is equal to
the stored numeric indicator, e.g., the value of NEXTREG counter 84,
the nobile station will regi ster with the system If the registration
is successfif, then t3te nUPhe Systiér tof etuiini 17, \@lidrawsﬁidesgghﬂisory mesS&pes
registration tinme, NEXTREG K as REG D + REG NCR where G Dis the

| ast received Ringlnde registration nelated\messages.he | ast recei ved REG NCR val ie 20
or the default REGQ NCR val ue. The default REG NCR val ue, e.g. 450, which
can be stored at nenory block 86 in Figure 8(a), is a value which is
typically greatzy, t MENe kystedRioFichiii 16; wireréinGaiicpretietbiminbé tinkferiod is
system Si nce, t he maX| mum val ue, of REG D is a finite nunber

e.g., 2[err], Reanaltoa maximem time peried, W&rrmomm wid sontroL filley,

by th f L& il

oy, e 2 20l o sl of e < g3 B0 Wb OEME SRERN"

the nobile ‘stat Io@rsuperNEWE@mbslmm shnﬂﬂplwfa period between a start of
successive streams of supervxsory messages.

23. A system comprising:

15 a transmitter for transmitting registration parameters as part of a

stream of supervisory messages on a control channel; and
a processor which provides a first registration parameter as an

indication of a current time and a second registration parameter as an indication
of a time for periodic registration relative to said current time,

20 | wherein said transmitter transmits said second registration
parameter prior to, and adjacent to, said first registration parameter in said
stream of supervisory messages on said control channel.

(RN A



REA D' s maxi mum val ue (e.g.,
station fails to receive any REA D nessage t hat

2[err]). For exanpl e,

suppose that the nobile
I s greater than NEXTREG

bef ore REGWoregasdes its maxi numvalue (e.g. 2[err]) and REG PCESBM§Mt |y

30°
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situation whereby the inequality to be satisfied for
st ungtil

satisfied, at le
t wo.

providing a

val ue of NEXTREQ
of "5" to this
bet ween di fferen
unnecessary regip
to another. If NE
5, then the nobi
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10* the greater of 0 and NEXTREG - 2[err]. - Wil e this may
overcone the i nmedi ate probl em descri bed above, other difficulties
are. act ual lwoosmseg by t he consi stency check provided by conRCU/SENSHESOS
systens' approaches toward periodic registration. For exanple, suppose that
t he nobil e station uses the def u g-%val ue (e.g., 450) for REGQ NCR at
a first 15 regi stration and then re a transmtted REG NCR val ue of,
for exanpl e, 225. In such Wtuatl on, the consistency check

descri bed above wi |l indicale thai NEXTREG is i ndeed greater than
REG D + REG NCR + 5 (assumfag—thal ' och by | ess than
220 in the neantinme). Then |NEXTREG wi as depcri bed above,
for exanple to zero. Accorci&gby, i i fh determ nes
whet her or not registration Ys-lo} ated, it is

likely that REG D wi |l be ¢reater second,
and unnecessary, registratiomwtT tnen ue d[[bnp[ ca 0y pDbi | e

station. According to e 0 |rrents of the present
invention, this 25 difficulty is o 65 nsmtting a REG NCR
nmessage followed by a REG D rressage int same OMI when t he val ue of
REA NCR differs from e.g., is less than, the default REGQ NCR val ue.
In this way, consistency checks will not be deceived into resetting

t he NEXTREG val ue so as to induce a bl e regi stration. Another
solution to the aforedescribed doubﬂ regi stration problem 30 isto

adj ust the transm ssion an tes of REA D so that the -

SPON | SPON | REGID | CF oF

FIG. 3(b)

oNT

s - N

wonw | A6~ o |
SPON | ok | ums | OF | oF

FIG 3(c)
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transmtted REG NCR value will always be greater than or equRpCT/SE95/(1808
~default WO96/1P892 NCR val ue. In this way, the consistency check woul d not
“fail solely because the nobile station did not tinely receive a
transm tted REG NCR val ue. 8 /Pnce the present invention can be
applied to any type of 5 radiocomunication system the particul ar base

station or nobile station ure T otﬁculaﬂ, ermane to
this discussio pur pdseg of do t erje owWgVv a brief
STREM A 2.3 Jopwrd eteanr | L £ fousvowr

summary of exe ary strug he prdvi hod skilleg s
inthe art will readily appréciate tpat ot hel base station ahd/or nobi | e
station configurations coul d:al so be,used. 1 v Figure 9 represents
a bl ock diagram of an exenplary cellular nobile 1+ radiotel ephone

system accordi ng to one_enbodi nent_o tF_LQ_Lasent inVvention ' whi ch
can be used to,i n foE N0 T 5y Jt nows exenpl ary

base station 1‘5‘6@‘@@ m 1p0." The ba?g “tat??l[3 ndl @(ZS a control angd s
pocessing unit 130 which is connected to the MSC 140 which in turn is 15
connected to the public switched tel epho?;e-f \/\25:< (not shown).

The base station 110 for a cell includesfa FEII’ ty of voice channels
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handl ed by voice channel transceiver 150 which is controlled by the control
and processing unit 130. Al so, each base station includes a control

channel o nytﬁnscei ver 160 which may be capabl e of handl POTYSE®AIS@8han
one contraw fﬁ channel . The control channel transceiver 160 is controlled
‘by the control and processing uni.t 130. The control channel

transcei ver 160 broadcasts control 5nformation over the control

channel of the base st/? hon or cell to nobiles |ocked 83 to that control
channel . Thi {1ivor mati on can i ncl £ dn as '
descri bed aM%@@J’ When t he nobi 4 st e FF Zlg "rdl e
node, it periodi aI&Iﬂy scans the control channel s of (i ons
li ke base stati ohSKTEN PARANETER QNERHEARBNEISAGL | | | ock #n or canp to.
The nobile 120 rege+vres—it-Re—esortte—grqd rel at
br oadcast on a ¢ E]tro REGISTRAIVOMLES/H@ | v di ce and]c
transceiver 170. en, Tne pi pr"p'ceSS| ng unit 180
control 30 ChoppeksHiATRiRAEREN] SaBNL METRONSS

candi date cells (oTorass]

PCT/ SE95/ 01508 RECINCR(T)
2 REGINCR(T) | perayr T « 450
REGISTRATION 1D NESSAGE - REGISTERS IN NOBILE STATION
“RECID"
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14: determ nes which cell the nobile should | ock to. The recei ved

control channel information not only includes absol ute information
concerni ng wiodeaedgz Wit h ~which it is associated, but aPCI/SE2SM1S0&S
relfati ve i nformati on concerni ng ot her cells proximate to the cel

wi th which the control channel is assoikg} d. These 5 adj acent cells are
periodically scanned while nonitoring t Eiinary contr ol channel to
determne if there is a nore suitabl e candidate. The
above-descri bed exenpl ary enbodi nents are intended to be :
illustrative in all« R am

I nvention. Thus the present invention is capabie of many variations
in detailed inplenentation 10 that can be derived fromthe description
cont ai ned herein by a person skilled in the art. Al such variationg
and nodifications are considered tofbe wthin the . scope and spirit
of the present invention as definedjby thej3pl!|ow ng clainmggp - W
{ {
VOICE
_ OHANNEL
- TRANSCEIVER
140
§
| aa%oz_
o T\ PROCESS IS 160
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CLAI MB: 1. A retfé s‘mlsperra*crdlrtaH y fransmitti n§CEUBE A 681 0 8
nmessages on a control chan ﬁt I on system conprising the

steps of: providing a first an of supervi sory nessages each

i ncl udi ng substantially the tion; interleaving p‘ﬁrimonﬁg?f

said first and second stre miﬁw, ﬂa tantlally t he sane _
I nformation;_ _offsetting said % nter |ons of said first and second
streans by ermned tine period WhICh is greater than a

transm ssion tine of one of said portions; and periodically transmtti ng

said offset, interleaye ' . Of. [ | tre

sai d control chagnel ﬁ&eﬁ%ﬁ%@ﬁélﬁc@g &n%#@h%g%& #&fﬁg%g tr(?l
step of of f slginnéia ai‘taﬁid%@fnnﬁﬁﬁﬂatlbﬁ@fistéxh%oﬁfpﬁﬁufgfthe StepS6t: iprddl ﬁ?'adﬁrst and
interl eaved portions by approximately half of a tinme betwee ransmi ssi on

of said firsacond steeam Of supervisorymessages in portlons each havnxg mmmnl tfapsmission time

transmtfin rVi.sS troI chan

r adi ocormhu ng‘l‘i‘f’?g @’l“é Wnﬁéﬁgﬁé’ Lﬁ"g ?‘g&é‘oﬂf Sal‘g Fgmq?& compeising, gystem

second stregffinfifers and/or instruction; interleaving said portions of said first and second streams
including substantially the same information; offsetting the information in each of said

interleaved portions of said first and second streams by a predetermined time period which
is greater than the transmission time of one of said portions; and periodically transmitting

10  said offset, interleaved portions of said first and said second streams on said control
channel.

2. The method of claim 1, wherein said step of offsetting include's the step of:
offsetting the information in the interleaved portions by approximately half of a time
between transmission of said first stream in relation to transmission of said second stream

15 on said control channel.

3. A method for transinitting supervisory messages on a control channel in a
radiocommunication system comprising the steps of: providing first and second streams of
supervisory messages in portions each having a certain transmission time and each
including substantially the same information, said information comprising system

20  parameters and/or insti'uction; including a portion of particular instruction within every Nth
supervisory message in said first stream and within every Nth supervisory message in said
second stream; shifting said second stream by a predetermined time period; interleaving
said first and second streams such that said every Nth supervisory message in said first
stream is offset from a corresponding Nth supervisory message in said second stream by

25  said predetermined tlme period; and transmitting said first stream and shifted second stream
on said control channel. ' | |

—_—
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superyj.sory nessages; . i ncl udi &%ﬁ‘ﬁ%ﬂiﬁﬁﬁrﬁ%%ﬁgu ction witHGI/SEPH /K08
Supeimﬂﬁdjﬁ! :ﬂ!@ﬂmﬁ said fl ' every Nth gui)e_rmi_sw
ness ry MU stream shifting said second stream by
predetermned tine period; interleaving said first and second streans such
that said every Nth supervisory nessage in said first streamis offset from
a correspondi ng Nt h supervi sor¥ nmessage in said second stream by said
predet ernmined tidwe peFheonethad of claim Smvihereiy saidisteprafishifting fusther somprisést t ed
second stream.on said cqntrol .channel o, . 4. .. The net hod
of ol ai m 3 SRJiRF i seqi] Siedy Uy BRTRd Whishyit Appreoiail helf OF a tag PEWERR, oo
second Str@ﬁﬁkﬁ%&sﬁn@?f%ﬁ@ﬂi‘ﬁis‘iﬂ&aﬁé approximately half of a tine between

0

transm ssi ons sal Irst stream

5. The method of claim 3, wherein said particular instruction is a message

5  associated with registration.

6.  The method of claim 3, wherein said particular instruction is a message

associated with ordering a mobile station to perform a rescan of paging channels.

7. A method for periodically transmitting supervisory messages on a control

channel in a radiocommunication system comprising the steps of: transmitting a stream of

10  supervisory messages on said control channel in portions each having a certain transmission -
time and each including substantially the same information, said information cdmprising
system parameters and/or instruction; and transmitting a control filler on said control
channel] within a predetermined time period prior to transmission of each of said
supervisory messages, wherein the predetermined time period is set so as to maximize a

15 number of the supervisory messages which are transmitted before a timeout period of a

mobile receiving the control channel expires.

-8. The method of claim 7 , wherein said control fillers include information

associated with a power level at which remote stations should transmit access requests.

9, The method of claim 7, wherein said control fillers include information
20  associated with ordering a remote station to receive supervisory messages prior to making a

system access.

10.  The method of claim 7 , wherein said supervisory messages include

! registration related messages.

11. A method for periodically transmitting Supervisory messages on a control
25 channel in a radiocommunication system comprising the steps of: transmitting a stream of
supervisory messages on said control channel in portions each having a certain transmission

N
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\ Swedish Patant Office /] SE95/01508
hod of claim 3, ﬁ@{%@@mwucm r mstructtgno_hi m
rressa g%@ Iﬁl" h regi tTon 6. The meth T 3,
vvherel RS instruction is a nmessage associated wi t h ordering
a nobile statlon t' Pperforma rescan of pagi ng channel s. 7 A
nmet hod for periodically transmtting supervisory messages on a control
channel in a radi ocomuni cation system conprising the steps of:

transmtti figneqans eachinelnding ;sebs\vargr@}ly thpesagwgwgiorgmtlgm aautmﬁ@mzﬂuou lcempeisingand
transmttin acontr%ﬂflller §a|d ntr chann

pr edet er mi FEHCR; BEAT sc?d‘d&rllﬂ‘cP 0R3 §3199H %g?}liﬁl‘i‘ ool

super Vi sor \hame$ a4hin P%gl@,ﬁltgn@g&% éPtB%Q f £0 a
maxi nrumtime period a? owe recepti onﬁgf botﬁ sal gdrﬁoaﬁi eroand
sai d str easupdtvisopemessagesy whesangad predeterminedetimenperiod isgiqoalot amaxinning ciame

of supervisor a s m nus Itlple of g period between_ a start of
success?vepg{lg‘égﬁ% 6‘? %’LFSE‘T'RHO&QW’O ol filler an said gtream Oﬁxs‘!ﬂ%"(‘éﬁ}ﬁy
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multiple of a period between a start of successive streams of supervisory messages.

12. A method for transmitting registration parameters on a control channel in a -

radiocommunication system comprising the steps of: grouping supervisory messages

10  together for periodic transmission on said control channel; providing a first registration
parameter which provides an indication of a current time; providing a second registration
parameter which provides an indication of a time for periodic registration relative to said
current time; and transmitting said second registration parameter prior to, and adjacent to,
said first registration parameter when said first registration parameter is included in a

15 group of said supervisory messages to be transmitted on said control channel, wherein only

some of said groups of supervisory messages include said first registration parameter.

13. A system comprising: a transmitter for penodlcally transmitting supervisory
messages on a control channel, wherein first and second streams of supervisory messages
are transmitted in an interleaved fashion on said control channel in portions each having a
20  certain transmission time and each including substantially the same information, said
information comprising system parameters and/or instruction; a receiver for receiving
registration messages; and a processor for providing said first and second streams of
supervisory messages, wherein each stream includes substantially the same information,
and wherein corresponding messages in said first stream which result in said registration
25  messages are offset from messages in said second stream which result in said registration

messages.

14. A system comprising: a transmitter for transmitting first and second streams
of supervisory messages in an interleaved fashion on a control channel in portions each
_—
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cont celver for receiving registration nessages; and a
processor for prOV|d|ng said first and second streans of supervisory
nmessages, wherein each stream'includes substantially the same information,
and wherein correspondi ng nessages in said first streamwhich result in

5\2! dhr egi s][ &W&F%E@E@“&?‘@n Fid each inchding sbstantiallythg sawe spfermatiomm
17I ohrest saldglﬂf(ﬁ.mﬁﬂsys %hé@hp&gmﬁgmgﬁﬁ : 'ﬁn%mi }Dg‘}’u?l{?}l %ﬁ?ﬁ?o{eﬁ%&? I rst

and second ifdliging% padficulAPiRshGHOhYwilEA %ea?qqﬂhrhug&vismyehiemge% 5A8 Fir@neima
control channel; and a processor-for uding a particular instruction

Wi t hi n everapd Nuthm epay Wihoupervisory gressage smsaid second streamaand for shifting said
5 second stream by a predetermined time period such that every Nth supervisory message in

S ——. h d stredRl/S§E95/01508
i A, e

said first stream is offset from a corresponding Nth supervisory message in said second
stream by said predetermined time period.

15.  The system of claim 14, wherein said processor shifts said second stream by

a period which is approximately half of a time between transmissions of said first stream.

10 16.  The system of claim 14, wherein said particular instruction is a message

associated with registration.

17.  The system of claim 14, wherein said particular instruction is a message
associated with ordering a mobile station to perform a rescan of paging channels.

18. A system comprising: a transmitter for periodically transmitting a stream of
15 supervisory messages on a controi channel in portions each having a certain transmission
tiine and each including substantially the same information, said information comprising
system parameters and/or instruction; and a processor which provides control fillers to said
transmitter for transmission on said control channel, the transmission of a control filler
occurring withiﬁ a predetermined time period prior to transmission of each of said
20  supervisory messages, wherein the predetermined time period is set so as to maximize a
number of the supervisory messages which are transmitted before a timeout period of a

mobile receiving the control channel expires.

19.  The system of claim 18, wherein said control fillers include information

associated with a power level at which remote stations should transmit access requests.
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AW every oy tsupervi SfE REEREET STFY sleond St eappT/asE 96901508
Shl ftyi \mm 5t r eam bly—a p.'cuccc. r..%"?d'—t-nﬂ peri od suc i?at ver
Ntf s ﬂ ol 887,

e in said first streamis offset froma co
Nt h supervi s‘ory massage in said second stream by said predetermned tine
peri od. The systemof claim9 , wherein said processor shifts

bat woen L1 anem 281 oﬁthseu‘feiéwﬁom@a 8, PR aid o ﬁ*e‘?s'ﬂ%e%fg?i‘qféhﬂ%mcl aim
9, wher ei nyqaiidieRakith smegﬁlgla;}% oHC4thiRsh ﬂosfeg?v@a%pg%s @ﬁg&ﬁi@& ggloM&

registration. syst em of alm | ard particu ar
I nstruct i osystem aca®s.sage associated with ordering a nobile station to
performa rescan of paging channel S. 13. A system conprising: a

transmtter for _periqdicall ransm tting .,a stream of supervi sory nmessages
on a control aﬂﬂel gi%ﬁ M e‘g‘?‘B\??’tS‘éélp%F"b"’SHfP’G sages inghidey s d
transm tef n said control channel within a predeterm ned
time pe§r| ochfiprl Oﬁ?{%{&i asg{lk gnsm ssion of said stream of supervisory
nmessages, wherein said predeterm ned tine period is equal to a maxi num
time period alloded fAosysteas epmprisingf a trahdinittepfot pesivdically framsneittirgstécaintlof
stream of superyvisory messages mnus a nmaxi mum | ength of said stream of
super vi sor §UDEYSeIydBessages PN eanttal ghanngl inpastipRskach baving @ cgrigingiransgrission
successi ve,,

time and each including substantially the same information, said information comprising
system parameters and/or instruction; a processor which provides a control filler to said

10  transmitter for transmission on said control channel within a predetermined time period
prior to said transmission of said stream of supervisory messages, wherein said
predetermined time period is equal to a maximum time period allowed for reception of both
said control filler and said stream of supervisory messages minus a maximum length of said
stream of supervisory messages minus a multiple of a period between a start of successive

15 streams of supervisory messages.

23. A system comprising: a transmitter for transmitting registration parameters
as part of a stream of supervisory messages on a control channel, wherein said supervisory
messages are transmitted in periodic groups; and a processor which provides a first
reglstratlon parameter as an indication of a current time and a second registration

20  parameter as an indication of a time for periodic registration relative to said current time,

| wherein said transmitter transmits said second registration parameter prior to, and adjacent
to, said first registration parameter in only some of said period groups on said control
channel.
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streans of supervisory messages. having a certain e w‘Py
t ransm ssiomtine—and—each-i ncl udi ng* substantially e sanme information,

said i nf i sSing system paraneters and/ ofRi ' : a
processor ﬂmwﬂﬂ”ﬁ I"iﬂ' ng a particular instructi )%EH-SACEMEMSJ n
super vi so d first streamg and W thin ry Nt h

supervi sory nessage in said second stream and for $hif 1idu§%’ﬂ988 5
second stream by a predetermned tinme period such thaj_every Nh

supervi sory nessage in said first streamis offset froma

corr espondCh@IM$r supervi sory nessage in said seconH stream by dlai d
predeterm ned tine period. 15. The system of cl ai m 14,
wherein said pr cessoy qi‘%{f sai.d se ond str tg (;nba/ .. a ?eri-od whi ¢ {s
appr oxi mat el y hdiT of methath fos eriodicalty aodmiing eesyisony fhepiages Oud conffo
10 chanhfl in a f&octmaRIcafio® sitéth Jeﬁmp‘t‘\@ﬁfoﬁhél s&ps dfPgrolidibg @'first and
instruction is a nmessage assocl ated with registration.

second stream of supervisory messages .each including substantially the
same information; interleaving portions of said first and second

streams including subsfantially the same information; offsetting said
interleaved portions of said first and second streams by a predetermined time period which
is greater than a transmission time of one of said portions; and periodically transmitting

said offset, interleaved portions of said first and said second streams on said control -

channel.

2. The method of claim 1, wherein said step of offsetting further comprises the
step of: offsetting said interleaved portions by approximately half of a time

between transmission of said first stream on said control.

3. A method for transmitting supervisory messages on a control channel in a
radiocommunication system comprising the steps of: providing first and second streams of
supervisory messages; including a particular instruction within every Nth
supervisory message in said first stream and within every Nth supervisory message in said
second stream; shifting said second stream by a predetermined time period; interleaving'
said first and second streams such that said every Nth supervisory message in said first
stream is offset from a corresponding Nth supervisory message in said second stream by
said predetermined time period; and transmitting said first stream and shifted second stream

on said control channel.



17. The system of claim 14, wherein said particul

nessage\%ci-at-eth ordering a nobile stati|d

of pagin 18. A system co

for peri ﬂnfmmm'&”ﬁ!i””nF ng a stream of 15 super\i
Ll wn

control channme s each havinff a certain tifa
and each including substantially the same informati ¢ _
conpri si ng system paraneters and/or instructiofp; and a processorf which
provi des control fillers to said ‘transmtter for transmissromof said

control channel 4. t he Ttheamethiod sif sitrinf 3 awbeusin said siep| afishifting femlarrqomayisght hi n
a predeterm ned time period prior ta transm.ssion .of each, of. said,20 - ,
super vi sor?“ﬁﬁ&%‘éé?cqmeﬁl@?ﬁ‘ bha pﬁf‘@ée‘?‘é‘?ﬁ%@ﬂ%%‘%@&ﬁab{gpq as“@%tbcg s to
maxi m ze atransm'sﬂ'dﬁ?ﬁ?aﬂﬁ AlEsSURgr Vi sory nmessages which are transmtted
before a tIABOUL period of a nmobi |l e receiving the control channel
expires. - 19. The system of claim 18, wherein said control
fillers include s.nfornid imethod of clasis 3¢ mdteegin saitirpaatipdsweinsirestiin ista mhssape

renote stations should transmt access requests.
associated with registration.

Or Y9 RN %98
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3 6. The method of claim 3, wherein said particular instruction is a message

associated with ordering a mobile station to perform a rescan of paging channels.

7. A method for périodically transmitting supervisory messages on a control
channel in a radiocommunication syétcm comprising the steps of: transmitting a stream of
supervisory messages on said control channel; and transmitting a control filler on said control
channel within a predetermined time period prior to said transmission of said stream of
supervisory messages, wherein said predetermined time period is equal to a maximum time
period allowed for reception of both said control filler and said stream of supervisory
messages minus a maximum length of said stream of supervisory messages minus a

multiple of a period between a start of successive streams of supervisory messages.

‘8. A system comprising: a transmitter for periodically transmitting supervisory
messages o_ri a control channel, wherein first and second streams of supervisory messages
are transmitted in an interleaved fashion on said control channel; a receiver for receiving
registration messages; and a processor for providing said first and second streams of
supervisory messages, wherein each stream includes substantially the same information,
and wherein corresponding messages in said first stream which result in said registration
messages are offsél from messages in said second stream which result in said registration

messages.



20. The nmet hod of claim 18, wherein said control fiff] Fet e
i nfor ”m,” pated with ordering a renote stREmCDgE\*ege ;T
super Vi : Hﬂmﬂ ior to nmaking a system agcess.

21. The "syStef of cf ai m 18, wherein said supervi sony |me$2alis1998¢| ud
regi stration rel at ed nessages. 17 22. Alsystem conprisipgf a
transmtter for periodically transmtting a stream of SUpPET Vi sory
messages on a control channel in portions each having a certain _ -
transm ssi on tinme and each including substantiall.y. [

i nformation, sai% i nf"b?%"c‘?&ﬂmc?(w&gi'?idlﬁﬂgm'ﬂert rslfaé‘m%\ng}n@ts é%ggs‘cécﬁa? ¢ ptreams

i nstructiopg i | 5 Pineeried98d fashifitt 610k cbhirbBéhdnfeadrdl d Pracessor for
transm tte&%‘%ﬁtp{l?ﬁ?ﬁg&gg\%ﬁ on snai d control channel wthin a predetermn ned
time periogcluding Rpafticulst indirctisrewittilroevery Nuf saperdisety massagé issgidfirssaream
messages, wherein said predeterm ned tine period is equal to a maxi mum
time peri oendiithivecvdryrNthestipprvisoryonegsaghin said second strearnr and for|shiffing faids aj d
stream of supervi sory mnmessages nin a maxijwum lenath said . sfream
of supervi & d%@@g@éaﬂ?f&éﬂ'&“ﬁﬁ&?‘% ReTid sye étpa{?%&erggt{l%%ﬁ)e Vl%_(frgrr{léséfge in
successi ve .l 3 SR ié’&ff?éi%dﬂ'as&frl/es?ﬁﬁﬁﬂg?&h supervisory message #9said sécond
systemconprising: a transmtter for transmtting registration paraneters

as part of saeshraesmidpraicpeminabtimerpesidges on a control channel, wherein
sai d Supervisory nmessages are transmtted in periodic groups; and a
processor which provides a first regi stration paranmeter as an

i ndi cation of alOurr e sysween afidlaim<ewittreiagaidipracdssor shifts sgidiseaurilestream by
indication of .a time for periodic registration relative {o said, current

time, a pREp@ ivrhich isappraxispately dial ‘Pfahgmettse“g%‘?“df%%ﬁ&‘}ségi%tdr £S5t ghyeam.
paranmeter prior to, and adjacent : -

11.  The system of claim 9, wherein said particular instruction is a message

[~

1>
(6]

associated with registration.

12. The system of claim 9 , wherein said particular instruction is a message

associated with ordering a mobile station to perform a rescan of paging channels.

13. A system comprising: a transmitter for periodically transmitting a stream of
supervisory messages on a control channel; a processor which provides a control filler to said
transmitter for transmission on said-control chaﬁnel within a predetermined time period
prior to said transmission of said stream of supervisory messages, wherein said
predetermined time period is equal to a maximum time period allowed for reception of both
said control filler and said stream of supervisory messages minus a maximum length of said
stream of supervisory messages minus a multiple of a period between a start of successive

~ streams of supervisory messages.
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