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information is @Bmluh&{sa@mg ed. This guard perio |l ows for power

ranping of the transmitter as It turns on prior to transm ssion of the

I nformation bits and turns off after transm ssion of the information bits.
Al t hough t he woilll Desbdptien 6f the RelaieddaAwtve corresponds to a 30 particul ar
fixed radio frequency bandwi dth, it should be noted that in the nor e
general casel5i.e. i ainke-divisiony magtiple swsdsenTDMA) aellulae doihibdsation
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is subdivided into a predetermined number of radio frequency channels,
each of a given bandwidth. Each radio frequency channel is time-divided
into a cycle of TDMA frames and each frame is further time-divided into a

20 cycle of a predetermined number of time intervals, called “slots.” Thus, one
slot represents a finite time period on a predetermined radio frequency
channel. Communication over the radio interface occurs during these slots
in groups of modulated bits, called “bursts,” with one burst per slot. A
“normal burst” contains a packet of bits of useful information which is

25 preceded and followed by a brief “guard period” during which no useful
information is nominally transmitted. This guard period allows for power
ramping of the transmitter as it turns on prior to transmission of the
information bits and turns off after transmission of the information bits.

Although the word “channel” as used above corresponds to a

30 particular fixed radio frequency bandwidth, it should be noted that in the
more general case, i.e. in a frequency agile system such as the TDMA based
Global System for Mobile Communications (GSM) system, a “channel” may
also have a temporal component. That is to sayfthat a “channel” which is
dedicated to a single function (i.e. a traffic channél), would be a succession of

35 slots which may occupy different frequencies at different times. It is in this
more general, functional sense that the word “channel” will be used below.

When a given subscriber station in the communication system enters
a dedicated mode, such as during a call set-up or when performing location
updating to the base station, it is typically assigned to a particular slot of a
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20 slot, and remain w1th its transmltter turned off dunng all other slots of the
frame.

This periodic on/off switching of the subscr.-iber station’s transmitter
produces a transmitted signal which is especially capable of interfering with
the operation of nearby electronic equipment. Because this on/off switching

25 modulates the amplitude of the RF energy transihitted, we will refer to
interference which is caused by such on/off S\éritching as “amplitude
modulation interference”, or simply “AM -interfgi'gnce.” For example, in
the pan-European GSM cellular system, each &amé has a duration of 4.615
ms, and is divided into eight slots, with each slot being 577 us in duration.

30 Transmission during the same slot of each frame results in a subscriber
station burst repetition rate of 216.6 Hz (ie., 1/4 615 ms). Since this burst
repetition rate is within the audio frequency range, it may be undesirable in
the presence of other electronic equipment which contains circuitry which
may act as an AM detector. For example, if a GSM subscriber station is

35 operated in the vicinity of a stereo system, the burst repetition rate may be
heard as a buzz emanating from the speakers.

It should be noted that other TDMA-based digital communication
systems use different frame lengths and a different number of slots per
frame. For example, the US. TDMA cellular ‘communication system
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20 minimizes the potential for AM interference with surrounding electronic
devices.

SUMMARY OF THE INVENTION

25 The present invention is directed to a system and method for
reducing the undesirable AM interference atisix\g in connection with
periodic transmissions in digital wireless communication systems. The
invention finds particular application in a time-division multiple access
communication system, such as GSM.

30 In a first embodiment of the present invention, a first subscriber
station operating in a reduced interference mode is nominally assigned all of
the slots of each frame of a first transmit channel By transmitting RF energy
substantially contmuously, even throughout the guard periods of each slot,
the subscriber station substantially eliminates the AM interference arising

35 from pulsed transmission. A second subscriber station may be similarly
disposed to operate in the reduced mterference mode of the first
embodiment. In particular, the second subscnber station is nominally
assigned all of the slots of each frame of a second:transmit channel.
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"primary" changannel for conventxona transmission of use tion, an 1s “also

instructed to continuously transmit RF energy over the auxiliary channel at

times other than during the assigned primary channel slots. Likewise, the

second subscriber station does not turn off its transmitter while re-tuning to

20 the auxiliary channel frequency or back to the pnmary channel frequency.

As can be seen in the second embodiment, more than one subscriber
station may simultaneously utilize the auxiliary. channel during reduced
interference mode operation. If many such - subscriber stations are
simultaneously operating in the reduced interference mode, it is

25 immediately clear that the auxiliary channel will be flooded with interfering
transmissions. For this reason, the auxiliary channel is chosen such that
these “junk” transmissions do not interfere with the information being
transmitted on the other channels.

It should be noted that the present 1nventxon contemplates

30 transmission of RF energy by the subscriber statxon in each slot of a frame
only while the subscriber station is still in a dedic ted mode (i.e. while a call
is in progress, or when performing location updating), and not when the
mobile station is otherwise in an idle mode (i. erely monitoring control
channels for broadcast information). However, thls limitation in not strictly

35 required for the reduction of AM interference.

BRIEF DESCRIPTION OF THE DRAWINGS
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interfering transm ssions. For this reason, the auxiliary channel is
chosen such t &t tMpAlemsemmwemHemmm@m with the
i nf ormati on bei ng transmtted o ahnel s. It
shoul d be noted that the present in bl ates 30 transm ssion
of RF energy by the subscriber station in each slot of a frame only
whil e the subscriber FiGat] providessar illustration @ dhxeatcells,mesjpectively. identified as
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boundary of base station B,. Base station By is shown to be in
communication with one subscriber station, Mgo, disposed within a cell
25 boundary of base station Bg. Similarly, base statxon Bc is shown to be in
communication with one subscriber station, Mco, disposed within a cell
boundary of base station Bc. Also depicted in FIG. 1 is a base station
controller (BSC). The BSC of FIG. 1 is connecte‘d:tb all three base stations B,,
Bg and B¢ by cables 11-13. In addition, the BSC xs connected by cables (not
30 shown) to a mobile switching center (MSC) whxch serves as an access point
to the public switched telephone network (PSTN) or the equivalent. It
should be noted that the present invention 1s ‘applicable to non-cellular
TDMA communication systems as well, such as PCS or wireless local loop
systems. As such, the subscriber stations m: y be any type of remote
35 communication device, either fixed, mobxle, or portable. However, for
purposes of explanation it will be sufficient to make reference to the cellular

system of the three cells A, B, and C, with. moblle units configured for
cellular operation.
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5 The features, objects, and advantages of the present invention
will beconme nore apparent fromthe detail ed description set forth bel ow
when taken in conjunction with the drawings in which |like reference _
characters Wo97p#RNti fy correspondingly throughout and whecwUs7/06336

FIG 1 provides an illustration of three cells, respectively identified as
A, B and C, of an exenplary cellular nobi be r adi 0 system FIG 2
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Ic(r;nnect ed ![ a bﬁ?‘?ﬁ%i@@ﬁ%t}%&ﬂé% "rtf’ 0.7/ )esgfcgﬁrpy gﬁ%‘%’[‘é%lgh%
cables 11-13. Khatadighoughn the ixemplarys dfrequengy| allocatien ofo h%wn)
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20 TIA/EIA/IS-54-B uses six slots per TDMA frame, and a 30 Khz carrier
frequency spacing.

In the prior art TDMA systems, a given mobile unit, for example M,,
(see FIG. 1), transmits normal bursts of information-to its corresponding base
station, B,, in one or more assigned slots of each frame of a reverse link
25 channel. For example, in a TDMA system wherein reverse link channels are
fixed in frequency, mobile unit M,, may be assigned to transmit normal
bursts in each slot indexed R,; when M,, is in a dedicated mode. Similarly, a
second mobile unit, M,,, in communication with base station B, may be
assigned to transmit normal bursts in each slot indexed R, when M,,, is in a
30 dedicated mode. A third mobile unit, M,,, may be assigned to transmit
normal bursts in slots associated with a dlfferent’:*camer frequency, such as
each slot indexed R,,. Correlatively, M,, would be g_ssxgned to receive bursts
transmitted by base station B, in each forward jf?c':hannel slot indexed F,,.
Likewise, M, would be assigned to receive bursts transmitted by base station
35 B, in each forward channel slot indexed F,,, and M,, would be assigned to
receive bursts transmitted by base station B, on =a-_-$eparate carrier frequency,
in each forward channel slot indexed F, .
In the more general case of a frequency—aglle TDMA system such as
GSM, mobile unit M,, would still transmit normal bursts of information to



systens. As such, the subscriber stations may be any type of renote 35
communi cation device, either fixed, nobile, or portable. However, for
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20 of penodlc bursts which gives rise to undesirable AM interference. In the
present invention, such AM interference is -eliminated by substantially
continuous transmission of RF energy.

In a first embodiment of the present invention, one or more of the
mobile units M,,, M,,, and M,, is configured, as described below, to operate

25 in a reduced interference mode in which it is assigned to continuously
transmit RF energy throughout each slot of each frame of a given reverse
link channel. That is to say, it is assigned a dedicated channel for exclusive
use during operation in reduced interference mode. For example, suppose
M,, has been configured to operate in a reduced interference mode. In the

30 fixed-frequency channel TDMA system described above, M,, is directed to
transmit continuously in each slot Ry, to R, ; of each frame. In such a fixed-
frequency channel system, neither M,, nor M,, would be able to effectively
communicate with base station B, in slots indexed R,, because of
interference caused by simultaneous transmission on the same carrier

35 frequency by M,, As such, all other mobile units in cell A would be
restricted to transmitting in respective assigned slots of one of the remaining
carrier frequencies, here 890.4 Mhz - 890.8 Mhz.

If a2 second mobile unit, M,,, were also assigned to operate in a
reduced interference mode at the same time as M,, then M,, would be



25 channel. For exanple, in a TDVA system wherein reverse |ink channels

are fixed in frequency, nobile unit Merr] may be assigned to transmt
nor mal bursts in each slot indexed R err] when Merr] is in a

dedi cated node. Simlarly, a second nobile unit, Merr], in

communi cat | WO W3PI7base station Blerr] may be - assi gne¢TusINo6IRaS M t
normal bursts i'n each slot indexed R err] when Merr] is in a 30 dedicated
node. A third nobile unit, err], may be &ssigned to transmit nor mal

bursts in sl ot slivestedctontratismit: epntinsiously émtallcslotsi of eache drpone \of & geparate
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Flerr] and h@eré}nmeh&egqgrgggmém 890.8 848l ve bursts transmitted by
base station B[err] ,@? teﬁ:arrl%}_wfre uenf% k Each forward
channel sl ot indexed®#[ WP em having teygtas, link channels, the
frequency- agi | dirsDahbedionent efithe present inveHion noay be implemefitedr in atolehst

till t t
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reverse | i nit0chdedicated channebis,also frequericy agideer se | i nk channel woul d not be

fixed in frequency, MRy WhdhP cimhélnBd el A BeGinc)o dikh RiéhRkSuhtt each
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Thus, for aaammeﬁ;ﬂqawas rmnﬂm:;fndedtfadqulanq:;plchgnmiqa‘wa systeoh, jast 2,
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RLerr] Of PRk of  ex-Frme P bemng the Neoaindeh bt 3he %{?ﬁegt@wnglﬁ
Rlerr] of FRAI\/Bh@s first freqmenayrggilefingriewentation, dhe T@pphyg: sequepte lftmavgwsn and
slot Rerr] of fekéhE IBnk Ehenﬁavebro&m Ivermteeé@welmhﬁat@gho s to!IRE dedicawid | e

2 3, 0} 1 n suekrsl feadeyl) i HorRitu haRtie %ﬁ?eﬁfce%’ ‘effefem%‘?gﬁbe .
Rlerr] of FRAVEF® examp eﬂf geverseolink agnier freqeney |, {830 dedicated s| ot
Rlerr] of 20 HoAMbbile uhit M,, operating i eedifved ﬁﬂietﬁfh’ﬂce ﬁiid»dtf ad ha’ﬁ%ﬁttﬁ;gst em
described abovey, gRRI 46t slots R0 - Ry, of each frame, then mobxle units M,, and M,,
could be assigned to reverse link channels having a 3-frame cyclical hopping
sequence of, for example {1, 2, 3}, thus elimina-t_ing hops to frequency R,
while it is dedicated to mobile unit M,,.
25 If the dedicated channel is frequency-agile, each mobile unit operating
in the reduced interference mode would transmit ‘continuously in each slot
of a given frame on an assigned frequency as before. However, the mobile
unit . operating in the reduced interference - node would continue to
frequency hop on a per-frame basis along with thesrest of the mobile units
30 communicating in that cell. For example, mo
reduced interference mode, is assigned to transmit

unit M, operating in
ontinuously in each slot
of each frame of a given reverse link channel-having a 4-frame cyclical
hopping sequence of {0, 1, 2, 3}. M,, would transmit continuously in slots
Ry, - Ry, of FRAME 0, slots Ry, - R, , of FRAME lots R,, - R,, of FRAME
35 2, and slots R,, - R,, of FRAME 3. Th1s second frequency-agile
implementation would ehmmate the need to alter:the hopping sequence for
any of the channels. Thus, mobile units M, and M,, could be assigned to
reverse link channels having a 4-frame cyclical hoppmg sequence of, for
example {1, 2, 3, 0). It should be noted that .'iff_jjithe_ dedicated channel is




units Merr], Merr], and Merr], would remain with their transmtters off
during the brief guard periods of each assigned slot, and during all

ot her tine intervals TNO- TN7 of each frame in order to avoid
interfering with traffic on ot her channels. As previ ousl mantloned it
is this pul s&¥PR%¥E i ssion 20 of periodic bursts which gi ¥

undesirabl e AMlnterference In the pbesent i nvention, such AM
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In a second embodiment of the present invention, one or more of the
mobile units M,, M,,, and M,, is conﬁ_gure_d. to operate in a reduced
interference mode in which it is directed to tramsmit meaningful
information in one or more slots of each framé;._.of a given reverse link.
channel. With respect to this “primary” channel, operation of the reduced

25 interference mode mobile unit is similar to a conventional mobile unit of a
prior art TDMA system. However, in contrast to the conventional prior art
TDMA system, a mobile unit operating in a reduced interference mode of
this second embodiment also transmits ovex-"""'an “auxiliary” channel
throughout all time intervals TNO-TN7 which are not associated with slots

30 it has been assigned on its primary channel. Add:txonally, in contrast to the
first embodiment of the present invention ‘in which each reduced
interference mode mobile unit is assigned an excluswe, dedicated transmit
channel on which to transmit, the auxiliary channel may be simultaneously
shared by more than one reduced interference mode mobile unit.

35 For example, both M,, and M,; may be conﬁgured to operate in a
reduced interference mode, and a hxed—fr_eque_x}g:y reverse link channel
defined by all slots Ry, - R,, of each frame of camer frequency R, may be
reserved as the auxiliary channel. In this case, M, and M,, may be assigned
a primary channel resident among the slots. of the remaining carrier




In a TDVA system having frequency-agile reverse |ink channels, the

first enbodi ment of the present invention may be inplenented in at |east
two ways. A first in which the dedicated channel is. fixed in frequency

whi |l e the rest of the channels remain frequency agile, and a second in
whi ch the 1WO%B¥3¢at ed channel is also frequency agile. Pcrussmesszs!|f thé
dedi cated channel is fixed in frequency, each nobi | e unit operating in

the reduced interference node woul d be a ned a dedi cat ed carrier
frequency as ifFRGUsBCIEs-JBy2 ipeddraguenen e?TW%?SﬁtemeQstexamplmld‘éml bed,

with a:c | ot hgrmambe lassigmed to transrhitt u&@thﬂ infeRhatiot 8 eb@h bl GHESRE 1115 of10p On
a per rane r carri er uen i es.
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mode and tran<Antippegsly transmit in pacly glpt snd@ec Iﬁo,eﬂm]l Ry, RRey of thef awdliaryf r ane,
tEen ”Fbl lhe Urchhsinel] Nclit}: thafitheM ) and M %é%hﬁsﬁﬁﬂtﬂé@ds %Haﬁ!ﬁu’it'iﬁl ' “k
channel s havi iC or exa

2, 3), thus elrillqmgnlgtsl ng ops 198 ﬁ”é%@ﬁw e}‘?‘]s' ‘goﬁgvﬁﬂq%@“iettq E‘aﬁ%‘mtcat ed
to nobile Uhi REpnargy asitre-tuned ifsitransmitiexitocthecundiagy channel frequency or
frequency- agi |bickwﬂ|ibpﬁh1dr?chmﬁel<!ﬁq{xéﬁ ng in the reduced

I nterference node Iy ousl |n each_sl .ot f gi ven
frame on an assigne l‘ifre uengg%s&o%% we reverse fink |cgann§s &‘ﬁl
operating in Fﬁ@%&ﬂ@@é’@ﬁ?@ﬁéﬁ%rﬂ!@%d@vmm majhtbenumlemented ihratquency
hop on a per - fleasttwbasays, eimﬂqumé thatthﬂ thesirstOémbdﬂﬁni’@gbl mél & figdd in
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reduced interf

sl ot of CHEREIS oFamain e(f%gﬂs@w agller and |3 ﬁR‘-‘(’Eﬁaﬁhe‘Vhi‘ibwthg auxilidnyane
cyclical chamelrigatsecfmqmcphg{la 1, 2, 3}. Merr] would transmt

Rorr] of FRAVE i' * “ﬁﬂﬁ,@ SHEE I Bl oo, |
Rlerr] of FRA afl &ey%agﬁéa& framenfi careiat freavendiioul d
elhl mi n?t e %ﬁﬁ Rqemdybe ra$emed a$ thehapgliary dnqndnmgﬂe Tunit MM,ansper:ﬁng e a
channel s.
reverse |ink ?ﬁ%ﬁf%lal} ';ﬁﬁ;l’géénrgz%ﬁi’%ér y@éﬂ ed $ﬁ_§rﬁnﬁg§rﬁc§rﬁ$ ¥ or
exanple {1, 2 ta“idfat o i's
sequence of {1, 2, 3}. Likewise, mobile unit M,,, also-operating in a reduced
interference mode, may be assigned to transmit on a primary channel
25 defined by time interval TN1 and a 3-frame cychcal hoppmg sequence of {1,
2, 3). However, both M,, and M,, would continuously transmit on the
auxiliary channel throughout all time intervals not associated with their
respective primary channels. In detail, mobile unit M,..J would continuously
transmit in slot R,, and slots R,, - R,, of FRAME 0, slot R,, and slots R, -
30 R,, of FRAME 1, and slot R,, and slots R, - R,, of FRAME 2. Likewise,
mobile unit M,; would continuously transmit in slots Ropr R,; and Ry, -R,,
of FRAME 0, slots Ry, R, and Ry, - Ry, of FRAME 1, and slots Ry, R;; and
R,; - R,; of FRAME 2. Again, note that both MA,, and M,, are now
simultaneously transmitting in each slot indexed Ro- Ry
35 In the case where the auxiliary channel is 'fiéﬁuency—agﬂe, it may be
defined by all time intervals TNO-TN7 and the Q&ame cyclical hopping
sequence of {0, 1, 2, 3). Mobile unit M,,, operating m a reduced interference
mode, may be assigned to transmit on a primary channel defined by time
interval TNO and a 4-frame cyclical hopping sequeri(_f:fé.':of {1, 2, 3, 0}. Likewise,

FF
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9 frequency-agile, the nobile unit would continue to transmt RF energy
as it re-tuned its transmtter to the next frequency in the hopping
sequence. In all inplementations of this first enbodi mant t he
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Addi tional | y20 i rhratcﬂmbmnm ahleast onef slot of thebdetlieated eliecoptausemseful
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the auxiliary chan |rru 't ane
reduced interfe \!ﬁhrttheksse station neeg} n@kﬁﬂﬁﬂ areqeiies tR(ther
and Merr] nmay hexilianfidunael tb anpatimee Thasa the auxiliary channel need not be

25 resident among the carrier frequencies nominally assigned to that base
station as reverse link traffic channels. In fact, one auxiliary channel may
even be shared by several base stations.

The present invention is believed to be of particular benefit to hearing
impaired users of digital communications devices. That is, since such users

30 will often be reliant upon electronic hearing alds, the reduced interference
levels associated with operation in accordance w1th the invention minimize
the impact upon hearing aid operation. A variety of authorization schemes
could be instituted as a means of ensuring that-only those mobile units
associated with selected eligible users (e.g., heéiring impaired users) are

35 permitted to engage in the type of reduced interference transmission
contemplated by the invention. For example, only eligible hearing
impaired users could be allowed to purchase miobile units (e.g., cellular
phones) pre-authorized for operation in a reduced interference mode.
Alternately, eligible hearing impaired users could obtain authorization from




reduced interference node, and a fixed-frequency reverse |ink channel

defined by all slots Rlerr] - Rerr] of each frame of carrier frequency
Rlerr] may be reserved as the auxiliary channel. In this case, Merr]
and Merr] may be assigned a primary channel resident anong the slots
of the renmaiWoepesdrri er WO 97/ 39537 . PCT/US97/06326 )
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transmt on a premesdiaterdfzeanency by medplater H§ Wﬂ%‘éﬂ 10g ViR, 15
3-frame cyd0 capcdroepieddo naamdeacireqiency by transxmtter 312, and routed to antenna
316 by duplexer 314, where it is radiated to the base station. When mobile
unit 300 is operating in a reduced interference mode as described above,
microprocessor 324 instructs transmitter 312 to continue to transmit RF
energ¥, irrespective of whether meaningful information is being provided
25 to modulator 310 by burst generator 308. In a system having frequency-agile
reverse link channels, microprocessor 324 also instructs transmitter 312 to
re-tune to the next frequency in the hopping sequence.
Signals received by antenna 316 are routed to.receiver 318 by duplexer
314. Receiver 318 bandpass filters the signals captured by antenna 316,
30 selecting the appropriate signal and downconverting it to an intermediate
frequency. Demodulator 320 extracts the received bursts from the
modulating frequency signal, and passes the resulting digital signal to
demultiplexer 322. Demultiplexer 322 de-interleaves the demodulated
signal, sorts the received information from the gifferent slots and frames
35 into their appropriate logxcai channels, and passes the reconstructed code
words to channel codec 306. Channel codec 306 then reconstructs the source
information from the code words generated by demultlplexer 322, using any
added redundancy to detect and correct possible errors. Instructions for the
mobile unit 300, assigning it to a primary chaxj'hel and, in the second



2, 3}. However, both Merr] and Merr] would continuously transmt on the
auxi liary channel throughout all tine intervals not associated with their

respective primary channels. In detail, nobile unit Merr] would
conti nuously transmt in slot R[err] and slots Rerr] &Ei["g’f FRANE
0, slot R errVO&M¥ots Rlerr] - 30 Rerr] of FRAME 1, and sl o err]

and slots Rlerr] - Rerr] of FRAME 2. Like m)blle unit Merr]
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t he frequencﬁOlSP%Eherﬁ?ﬁ‘?’!?&‘ﬁtfﬁlé ords s shannel gedecfif6, Ghanp 49fhel

by mul ti pl e nobi tlen reconstructs the source information from the code words generated by
demultiplexer 422, using any added redundancy to detect and correct possible
errors. Channel codec 406 also separates out any signaling intended for the
base station 400 and passes it to controller 424.

25 The BSC interface 402 is the logical interface for both digitized speech
and control messages between the BSC and base station 400. Many of the
control messages are transparent to base station 400 and are simply passed on
via channel codec 406. For example, when mobile unit 300 signals that it
intends to operate in a reduced interference mode, this message is passed by

30 base station 400 to the BSC where it may be further passed to a subscriber
database for authentication. Any control messages from the BSC that are
intended for the base station 400 itself are passed by channel codec 406 to
controller 424. For example, based on cell loading conditions, the BSC may
allow mobile unit 300 to operate in reduced interference mode, and may

35 instruct base station 400 to direct mobile unit 300 to transmit on a particular
dedicated channel (as in the first embodiment) or primary channel and
auxiliary channel (as in the second embodiment). Messages intended for
mobile unit 300 are passed to burst generator 408 where they are interleaved,
multiplexed with signaling messages generated by controller 424 as




units. However, it should be noted that even in the case where there is

only one nobile unit which is operating in a reduced interference node
in a cell (i.e. the auxiliary channel is not yet being shared), the
second enbodi nent differs fromthe first enbodinment in an inportant _
aspect. SpeWDP7/3#BTy, in the 20 first enbodi nent, at | ecaB¢TB¥H@0ERGt of the
dedi cat ed channhel contains useful |nfornat|on for appropriate
denodul ati on by the base station. Howev ert4 t he second enbodi nent, no

slots of the a@sessay pndriormatted datp éamumodulatq;sé%mq@\mem dpurstss
such, the basemw aan Olteraedlistet ﬁeqnen@ r ki dafisthitteérn@12 updiwiertsamnd

channel at an ts t];g aﬁ%@eﬁyﬁ L 4¥4channel need not be 25 resi dent
anong the carr e req ue |es nom na g'a55| ned to that base __station
as reverse |ink tr&‘hmme\elﬁuﬁﬁlewpmqatbspr ed stbodimenthisrprevidegto

even be shag edmbvle pévson 3killedt it thendt to make or use TRE ppéseAE Mverntiem!t | on

is believed t

digital comm \& onsalé‘égﬁi(?gﬁsn#ﬁ&p{esé eﬁ%o%@étgc ﬂbls’%%g%gi(yrﬁ%#%ﬁot?’t en be’
reliant upon éh@fi,ﬁt slglied incthej ar andithe gprericpripeiplesndefined barein may heeyel s
associ ated W tap eertat other ldmﬁtfdiﬁfeﬂﬁmﬁﬁth(ddthﬂiehﬁsé ralethbl Wefitive Nfacal

t he i npact up in opera et t (o] 9] o[ Sehemes
coul d be |nst|0ﬁlﬁs %mén h@ﬁsﬁlﬂé Wi‘fxy%ﬁl y t l% é“ﬂg%* g tﬁ\
associ at ed1 tmmtml‘awrghmem lrateis 40 be agcordﬁ@ she H@d'?ﬁhimpwlmﬁée@) are
35 perm tted vwith $he peincipled &l hyywd fedtui@ddiefldsdd herefier ence transm ssion
contenpl ated by the invention. For exanple, only eligible hearing

i npaired users could be allowed to purchase nobile units (e.g., cellular
phones) pre- adVEFWABM:f or operation in a reduced interference node.
Alternately, eligible hearing inpaired users could obtain authorization
from WD 97/ 39537
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cellular service provider after purchase of a nobile unit capabl e of
reduced interference node operation, and subsequently receive over-the-air
activation of a reduced interference node service option froma cellular
service provider during call set-up. 5 FIG 3 is a block diagram of
a nobile unit 300 di sposed for



communi cation over digital comunication channels in a reduced

I nterference node of the present invention. In nobile unit 300, speech is
digitized by AAD-D A converter 302 and encoded in speech codec 304 as is
known in the art. Channel codec 306 introduces redundancy into the data 1Q
f1 ow, |ncrea§WﬁngF§7rate by adding i nformation cal cul at ed BF*¥§¥*SHur ce

dat a, in order to allow the detection g]d correction of signal errors
i nt roduced during transm ssion. In bhur enerator 308, the flow of
coded words generated by channel colder is multiplexed with

signaling bits from m croprocessor 324 as necessary, interleaved, and
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35 into thelr appropriate cal channel s, and passes the reconstructed
code words to channel codec 306. Channel codec 306 then reconstructs
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4 time intervals, and wherein said means for transmitting transmits RF
energy over said first communication channel continuously throughout
6 said remainder of said time intervals.

3. The system of claim 1 wherein said means for directing directs
2 said first communication device to transmit RF energy over a second of said
communicatio’n' channels continuously. throughdut said remainder of said
4 time intervals and wherein said means for transmitting transmits RF
energy over said second communication channel continuously throughout

6 said remainder of said of said time intervals.

4. The system of claim 2 further comprising:
2 means for directing a second of said plurality of communication
devices to transmit an information signal ‘over a second of said plurality of
4 communication channels continuously throughout a predetermined at least
one of said time intervals and to fransmit RF energy over said second

L
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13 enbodi nent, an auxiliary channel, are provided to nobile unit 300

Vi a signal i ng nessages fromthe base station, and are passed to

m cr opr ocessor 324 by channel codec 306. Coded ‘digital speech is sent
by channel wwie9396 to speech codec 304 where it is geeRdPmenRd
converted to an anal og speech 5 waveformin converter 302 as is well known
in the art. FIG 4 illustrates ¥ base station 400 designed for
operation i6 tdeenmunicatibh chamneluiontinuoasiyothsyagtemtaf rdrhd&indér ofiesidcanabl e of
supporting nmolhie@valsi dnd 300 operating in a reduced interference node. In
many ways, éhe speech (gcessr gooperatrons of base station 400 are
simlar to $hat of MeEs IR mmlcam%degweaﬂnéaeepmre & saido may
contai n many tmeansnfdrt direetirg, sfod transmﬂnngvmdlhh%omm:f %:mll bver |s!ndbe

suf ficientq§0 I n c{?ﬁnt{%@ on rence
to a singl <laét rsg%&rﬁtt%%&ugﬁwﬁhsr n receiver ﬁ‘&@él t g gi@
contains the ﬁé‘f: med, atdeast, gne. g §%‘Fieg'tnet interyals and eatlranémlthng RF :
frequency #2orenetgy avér said sévendipnahanicationy ethrinel aohtinAcus} Ghrétegiower 418
15 also down 7 Eé'?@é] tQ fr.equ

Denodul at or, 4%8 e%h}%g{igxetﬁﬁaﬁg tﬁﬁEt%rleam Yo &%ﬁ%@g 2?‘5‘?1“3?‘ and
passes t hel4eRIeximate 4is3id a?ecgﬂénaﬂoq'&‘-‘ﬂ&@ﬁpﬂr pfeviee dme. tgemﬂntuptoa»ser 422
de-i nt er | eavedrdrismisstomdiwrebed si gnal, sorts the received information from
the different slots and frames into their appropriate | ogical channels, and

20 passes the recgnstrycted code t o channel codec 406. Channel codec
406 then recongt r uctle sypterapfy %“’P ffUFther FOIRPFIEIBE: t he code wor ds

gener at ed b¥ dmnalnsrtmlredmecnga momg afnyaid dplextialite dun@aﬂﬁuuﬁﬁaﬁ@hect

and correct p o] S out, any
signaling | gﬁegi-%.kf ortra?rﬁﬁ{t £l§base st at | gs‘? 0&%‘3d&lezg)ges‘?ipdal lE?T](t,:’tmttfrol | er
229 250 & Commmupication chapnele canging Qusly, dhreygheut. a|predetemmineriont leasth

digitized speauie of saidntimeoirtenialsressiate sramsmie RF chergpSovandaillasecondat i on
400. Many of tcl?s?nmumcﬁﬁ&tl cRAnfB1 SRGRRoAEIS &ﬁ@ﬁgﬂﬁ{ f:eo 81\9@15 8{ shidtdi Vsﬂ&% 400

and are sinply. Ras 0 vi a channel “codec 40 r exa
mobi | e unit 308%&Y ﬁ’aiué that it intends to operate in a reduced
i nterferenc® node, means, inesaid gecarnsd pemguthitati@0 depire ansdt msponsivid fo saidt he

BSC where it rmh‘aﬁ%efcfrt&li'é&ﬁhgpﬁﬁ&%ixshﬁﬂﬁt %@ﬂ%f&%aﬁon Eﬁgeé:tesaﬁ@ 'one

aut hent i caggon0 A% control sage fro the I nt en,ged f or
the base statifn 0 .‘Eé‘&t"?‘“é Bass gf }H’ut

control | er 42fpregeterminadpatdeastene ob rsalcletlmel mtchvnyi amhdot rtmsmlﬂhlng REC may
al | ow nobi g mtggsaweﬁsax@maecmmmﬂm umxﬁret %ﬁﬁﬁﬁoﬁ@ﬁ&hr&%éﬁy 35

i nstruct base [ I e Lt 300 t transm.t

particul ar é@(}é cﬁpeglO g.?]lﬁe %as I'n 1f"‘ne t"r"é’tsaé%batfﬁ%em I%rre‘g?creﬂary

channel and4 proximate said second communication devxce due to contmuous
transmission thereby.

6. A method for reducing interference in a time-division
2 multiple access communication system having a plurality of
communication devices and in which a plurality of communication
4 channels are divided into a cycle of time mtervals, said method comprising
the steps of:
6 directing a first of said plurality of co@!munication devices to
transmit an information signal over a first of said plurality of
8 communication channels continuously throughout a predetermined at least
one of said time intervals and to transmit RF energy continuously
10 throughout a remainder of said time intervals; and
_transmitting, from said first communication device and in response
12 to said directing step, said information signal over said first communication

R




auxiliary channel (as in the second enbodi nent). Messages intended for
nobile unit 300 are passed to burst generator 408 where they are

i nterl eaved, mul ti pl exed with signaling nessages generated by
controller 424 as WO 97/ 39537

PCT/ US97/ 063260 97/39537 14 PCTUSSU®3IBAC Y,
and formatted into bursts. Mdul ator 410 nodul ates the bursts onto an
i nternedi ate frequency, and transmitter 4127upconverts and transmts

t he signal over charrehrmnihously throughoith eaids predetesmimest at frast ane foft gaid
preferred erpod hﬁ?enh&ew%lsoaﬂalﬂe@néﬁﬁcm&ﬂamﬁl BroRBhSEN sl fenfiindér bhe
art to make or “gtses I nv.e evalosrm.dlflca.uﬁ?to
t hese enbodi nenP%‘svﬁ"f‘F I‘fagsa(‘ﬂl} %ﬁ%f émer{e(gencels Said, HiEst o ¢
and the geneté c compmnmipdtiom de‘fme\dnieherennmmsbansmiss@pth@eb)to ot her
enbodi nents without the use of the inventive faculty Thus the pr esent

but Ts 10 be accor Aot ¢ helHh FUEpodCof Bt Whersin S \gHEFin, St IHERET o5
and novel fea ucemptisesthesstep bfditecting said st Giwhlinication devmete HBEHEY
CP:LC:Z I\U/§97/ 06326 Rr energy over said first communication channel corltthuously throughout
4 said remainder of said time intervals, and wherein said transmitting step
further comprises the step of transmitting RF energy over said first
6 communication channel continuously throughout said remainder of said
time intervals.

8. The method of claim 6 wherein said directing step further

2 comprises the step of directing said first communication device to transmit

RF energy over a second of said communication channels continuously

4 throughout said remainder of said of said time intervals and wherein said

transmitting step further comprises the step of transmitting RF energy over

6 said second communication channel continuously throughout said
remainder of said of said time intervals.

9. The method of claim 7 further comprising the steps of:
2 directing a second of said plurality of communication devices to
transmit an information signal over a second of said plurality of
4 communication channels continuously throughout a predetermined at least
one of said time intervals and to transmit RF energy over said second
6 communication channel continuously throughout a remainder of said time
intervals; and
8 transmitting, from said second communication device and in
response to said directing step, said information signal over said second
10 communication channel continuously throughout said predetermined at
least one of said time intervals and RF energy over said second
12 communication channel continuously throughout said remainder of said
time intervals, whereby said interference is reduced proximate said second
14 communication device due to continuous transmission thereby.

10.  The method of claim 8 further comprising the steps of:

2 directing a second of said plurality of communication devices to
transmit an information signal over one of said plurality of communication

ol




1. Asystemfor reducing interference in a time-division nmultiple 2 access
communi cation system having a plurality of comuni cation devices and in
which a plurality of comunication channels are divided into a cycle 4 of
time intervals, said system conprising: “means for directing a
first of sawdgysemsal ity of conmunication devices 6 - to traopgsiredsis -

I nformation signal over a first of said plurality of conmuni cati on
channel s continuously throughout a predeti8rm ned at.least 8 one of said
time interval gshameld contiranasly thrbuglmaitgy prafeterminedd | hyleast o608 @ithe 2

remai nder of ?ﬁlg;v&lé rﬁl\d ) S Yiingit ﬁ?de&&gy fover sﬁaagénp recxllkgt%n

communi cat1 on

e an responsi v 3
transmttify Shappel cpplipuey t&f@\@ipuweqensaam@srqur@e metmﬁl%aa on
channel cont i nuoustrgnsrhitéinghofsdms aaitl pseednd ecoinnaghiation deeRet apdeinf said

ti.me interval Yedlifise é&l s&&m[\éb&gr 1daﬂﬂr9%an%ﬂrﬁ%wmer¥aiﬁ4onet Bf Qa%ho‘“

sai d renmmi nde sal
reduced proxi ﬁamwahw r%haneslmtm% dhmttgé\oua@at%pmﬂmmé a16

transm ssi o f&stedne of said time 3ntervdlse amystRIN aiergyab%rl safier sdcbngai d

reans or O ¢SS flhGisk! hantel $oninhotal AIIMIGAHIATARNAS doghfonsn

RF energy over nmuni ca cont rnuous y t%aroughout
sai d renni hletime intgreals,whenehi spic intezference igiregsediiproximate paidnsecond

transmtting tcbﬁﬁﬁmltsnaFdevmeehﬁr@yc@tﬁfumlwhﬂmusé;oﬁanémaycatlon channel
continuously throughout 6 said remainder of said tine intervals.

3. The systemof claim1 wherein said means for directi ng directs 2

said first communi &kt i off cpEyvuRicagion, devise Oprratingangtimewdivisiors auwliplef sai d
conmuni cat i 2n aebas ehtmanithtion Ospdtymt fi oudlidhiita Ainthlitye nGf BOMmORicadb 4

tinme interval §uanfe ividea’ Ped 520yl Yt %?nﬁlﬁ&hlsn%alq’ @8@%@5% on .

energy over sajd, second conmmunicatioh channel conti ntous
sai d renai nflerde¥ficesSAMPHRFNG i d time intervals. _ 4.  The system
of claim2 further actmr;smntter)gnd 2 means for directing a second of

said pluralgty of SBKPQ hpgdﬁ‘fd‘ﬁ%ﬁ St n
si gnal over a sec al el%é‘lj ? h é 3 %ﬁ?‘%’l‘ﬂid ﬁlf@hﬁ?ﬁbﬂ
cont i nuously t%’@ggﬂ%? fust o BriHea© gorpglégucahon Cglﬁ@ll CQH“B“?'F%
interval s a8d thoougheus na tpritfetermingyd ot deast @nd efsaidtime intervals and RF
energy continuously throughout a remainder p{ said time intervals,
10 whereby interference is reduced proximate said communication device due
to continuous transmission thereby.

12.  The communication device of claim 11 wherein said controller
2 directs said transmitter to transmit RF energy over said first communication
channel continuously throughout said remainder of said time intervals.

13.  The communication device of claim l'f;ltf-:.':wherem said controller
2 directs said transmitter to transmit RF energy over éij'second of said plurality
of communication channels continuously throughout said remainder of

4 said of said time intervals.

14. A system for reducing interference in. 'é"' time-division multiple
2 access communication system having a plurality of commumcatlon devices
and in which a plurality of communication channels are time and frequency

4 divided into a cycle of slots, said system compnsm
means for directing a first of said plurality '6f commumcatmn devices
6 to transmit an information signal contn'_\_uously throughout a
predetermined at least one of said slots of a ﬁrst of said plurality of

HII\III I\II\I III\l i lll\




WD 97/ 39537 PCT/ US97/ 06326
16 6 comuni cation channel continuously throughout a remai nder of said

time intervals; and 8 means, in said second conmunication device
and responsive to said means for directing, for transmtting said

i nformati on Wae»s3ever said 10 second communication — EREMAYN6I2E
continuously throughout said predeterm ned at | east one of said tine

intervals and for transmtting RF 12 enerd? over sai.d second communi cation
channel contsnw@mynzqwangwéwnels ang gtor chranstait; RE €ngrgy: icoptinteusly,) s,

wher eby sai d i rthegdghictnceremaindeitiof saidlots of isailt first abthmenication ochammied;at i on

devi ce due Q %gitl nuous transm SSI on thereby. 5. The
system of claim's further conprising: means for directing a second
of said plurality ofmeangmimisaist fiesy C°W§Wé‘9§ dgvice anshresporsivier & saidi on
si gnal over 19nem@inss ﬁiﬁihﬁédlhgl fortrarisndittingd saidninéGdnhation Icane;mbualgousl y

t hr oughout a pr i {Tﬁrs!

transmt RF ene '?‘8 &%'\Pg‘]t Sal%‘ed&%ﬂﬁg\edesat 18&% ogfe s(tcgt(ﬁlogr?i rtl F‘Héghfl nuousl y
t hr oughout é4re¢lwmmbrar@d o gansmie  RF mrsyvspgtmm&ysﬂ\roughoufrea . in
sai d second conmtmlﬁaéﬁ Qm slaslsesﬁadﬁfstscmnmumcattmsmmmel wehrebyt @md

directing, r trapsm . t

sai d com‘rur:\lg E g1ngeéﬁl%&]gon ""Hg s'a?f‘ ﬁ(J’tt E‘K&E‘hg ﬂa‘%@ dtld to°

pr edet er ni ned a«tontm@psdr@smlsam (!h@fﬂhlé- i nterval s and for transmtting RF
12 energy over said second conmmunication channel contlnuously t hr oughout

sai d renni nder of salsd tw é)g{e%%al 1mv‘/@§v§?éfeﬁla d. tor‘gfgg(}ﬁ@?‘%h%érsé&duced

14 proximte said Séco onmuni ca I oNn | .
transmi ssi on?2t heighbslots, each of said eight slota bejng ahapt 574 miceaseeonds imdurationence
in a time-divi sasd abdut 200/ kilohkrtz Imﬁeqa&\cydmmﬁdﬁat ion system having a
plurality of comuni cation devices and in which a plurality of

comuni cation 4 channel S are di Vlfdcg [ nto a cycl e% time interyals, said
met hod conprising 16-t hdhe im 15 whegein (said, first rommupjcatiary
plurality of 2codchanmet aisi ﬁnedciawﬁ:aqaenmy, and a remainder of said plurality of

communication channels are frequency-agile.

-~
o

17. The system of claim 15 wherein each of said plurality of
2 communication channels are frequency-agile.

18.  The system of claim 14 wherein said cycle of slots comprises six
2 slots, each of said six slots being about 3.33 milliseconds in duration and
about 30 kilohertz in frequency bandwidth.

19. The system of claim 18 wherein -said first communication
2 channel is fixed in frequency.

20. The system of claim 18 wherein each of said plurality of
2 communications channels is fixed in frequency.

21.  The system of claim 14 further comprising:
2 means for directing a second of said plurality of communication
devices to transmit an information signal contmuously throughout a
4 predetermined at least one of said slots of a second of said plurality of
communication channels and to transmit RF,.__e_nergy over said second
6 communication channel continuously throughout:a remainder of said slots
of said second communication channel; and '

I



transmt an information signal over a first of said plurality of 8
communi cati on channel s conti nuously throughout a predeterm ned at | east
one of said tine intervals and to transmt RF energy continuously 10

t hroughout a remainder of said tine intervals; and - transmtting,
from sai d fwogsessnmuni cati on device and in response 12 tpcrasxoesé ecti ny
step, said infermation signal over said first comrunication WO
97/ 39537 20 PCT/ US97/ 06326

17 chardiel contneanslisl said beconghmmmenicitione deviee rnd adspdnsiveatt sadde of
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7. The met hedmuhunication 6chirevedi and atiod telinsmitt iRE) eteegy faver hsaid $condpri ses .
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{hPBugtiotitC &id %Haﬁ{h%?i f said RF
energy over sa irst. commyni catiop c [ cont roughout, 4
i e

i e hugusly_t

sai d remai ndesiis of gal secapd ; commpgjcation WW? ezedysad intererancaisst ep
further cotdr iredacedhproxdmpteosaid rsecord tomnguriitatiore rdpvicevdue 3aiddntinusdus 6
communi cati on (eha : epyiousl y throughout said renmainder of said
time intervals. Hﬁé‘émﬁ‘?ﬂéﬂeﬁ' The nethod of claim6 wherein said
directing step further 2 conprises the step of directing said first
communi cati on devi 22 t oThe aystemt of claiRF2¥ wdveyginosaid: cycleadf aibots donyymriisks
cormmuni catlon e‘%é/l@%ﬂﬂé,segﬁﬂ ok hﬂﬂ%’%‘lt)é&)té‘b&iﬂg%ﬂ?ﬂw fabidstcora qgﬁ}urgiioﬁa' d of
said time intervals an _gﬁln, [ rgnsmtting step further
conpri ses t he ahdeabogt 209 T3 Imigeayency widd 6 sai d second
comuni cation channel continuously throughout said ~remai nder of said of
said tinme interval 93 The system9of clAif 70! Rfithr&th Glafd Mkt f #8d NSdcond
conprising fhe steps, of. % due&tl r}g a second, of said QI ugafflty of
conmuni catidn ca)&rpggg:apgn els are fixed in frequency, and a remainder of said

plurality of communication channels are frequency-agile.

24. The system of claim 22 wherein each of said plurality of
2 communication channels are frequency-agile.

25.  The system of claim 21 wherein said cycle of slots comprises six
2 slots, each of said six slots being about 3.33 milliseconds in duration and
about 30 kilohertz in frequency bandwidth.

26. The system of claim 25 wherein said first and second
2 communication channels are fixed in frequency.

27. The system of claim 25 wherein each of said plurality of
2 communications channels is fixed in frequency.

28. A system for reducing interference in a time-division multiple
2 access communication system having a plurality of communication devices
and in which a plurality of communication channels are time and frequency

4 divided into a cycle of slots, said system comprising:
means for directing a first of said plurality of communication devices
6 to transmit an information signal continuously throughout a
predetermined at least one of said slots of a primary communication
8 channel of said plurality of communication cha-n‘r_iels and to transmit RF

e

e



transmt an information signal over a second of said plurality of 4
communi cati on channel s conti nuously throughout a predeterm ned at | east

one of said tine intervals and to transmt RF energy over said second 6
conmmuni cati on channel continuously throughout a remainder of said tine

i nterval s; anWO9¥39537 - transmtting, from said second coOPEIIOS9ZAE3REON
device and in " response to said directing step, said information signal
over said second 10 comuni cation channel 2 nti nuously throughout said
predet er mi ned afMergy qopiispowsly throughaout: a yempinderyef said lptRp! ane puxiliaver
sai d second 1I® ommnumiolnoﬂmﬁhehﬂeéaldcmhramﬁuﬁd)xﬁ:hﬁﬁidﬂﬁ@ﬂkh&ﬁhéis,reﬂ{ml nder

of said time intgr rEstoNy terfe e educed oxli
sdid second 14 com’runlé({:at’l on ew%ec h\qwlgactgd;] 4133'2% a*xé ’rﬁﬁEﬁ%séY‘-’oﬁ" eby
10. ‘The metRodmsang|fay firacting Metraemﬁhns.sngi mfer@aepe gignal @ntmuously
directing a sectirdughostisasidppredetertined at RaBL Bhe abf %ddﬂdﬂscﬁssi;%gfxmag;
tion

Lransm L an 14" odRriathird "Fhartel " 30° &' GlhdnR KA 'htrl SRS

18 4 channel s cHioughewt|a, rempindgn eft saidpsletse of spidheuxidiary ecommomécatiorsai d
time | i ntE vahaufem,d Whereby ngaid t uRErﬁfEifcgy @VQédxﬁégd emecemul Frsat :jon
6 channel conti nder said. ti I.nterval s; an
transmtting, fr om sal (Jatd?’ecoéq‘age gﬁ%ﬁ{ﬂ cgﬁ{"“f‘%%“%gﬁ?f‘éfé“sé}?a‘ H}% %b r‘esponse to
said directing step, said information signal over said one of said

communi cati on channe?s CaIHei Sysean | of &M%Mﬁéreﬁﬂ'sﬂx@&ﬂ@&ﬁ&l&@@éhﬁhs@so

| east one of e ) sald sec

comuni cat i onZS ch E‘%ﬂ% élf\l;sgiljis?lgi}?%% L m?y%% r‘gﬁéﬁ’ﬁ?&%’}&o?‘ duration
time interval s, 2Dfabewy2 hﬁﬁgéﬁf@%ﬁ%@ bandwidtlhed proxi mate said second
comruni cati on deV| ce due to continuous transm ssion thereby 11.

A cormmuni cation devigg o ega,-hgegg\ 'Pclk{nlr\rt'ﬁyd‘g%(&?on ﬁ‘” { 'f Gommiication

conmuni cati or, systemin a plura
) Xhannel 18 fix e frequency, and a remainder of said plurality of

communication channels are frequency-agile.

31. The system of claim 29 wherein each of said plurality of
2 communication channels are frequency-agile.

32.  The system of claim 28 wherein said cycle of slots comprises six
2 slots, each of said six slots being about 3.33 milliseconds in duration and
about 30 kilohertz in frequency bandwidth.

33.  The system of claim 32 wherein said auxiliary communication
2 channel is fixed in frequency.

34.  The system of claim 32 wherein each of said plurality of
2 communications channels is fixed in frequency.

35.  The system of claim 28 further comprising:
2 means for directing a second of said plurality of communication
devices to transmit an information signal continuously throughout a
4 predetermined at least one of said slots of one of said plurality of
communication channels and to transmit RF energy continuously

6 throughout a remainder of said slots of said auxiliary communication
channel; and

\\II\Il\ \\\I\\ ||I\\ \\I\l | \II\



channels are divided into a cycle of tine intervals, said conmunication 4
devi ce conpri sing: a transmtter; and 6 a controller for
directing said transmtter to transmt an infornmation signal over a
first of said plurality of conmunication channels continuously 8

t hr oughout @gwraeayer m ned at | east one of said tine intepgpusrneds RF -
energy continuously throughout a remainder of said tine intervals, 10
whereby interference is reduced proximate&2said communi cati on devi ce due

to continuogs trange#fs) insdilsecind communication dévice hind eepoasive 26 bad

devi ce of claijp 1l M}e&&cang,a@ @{&hﬁ% Eaxdzm%ﬁx‘?&icfn %ggg&x tceanaqbaagr to

transmt RF energy over sal cont I nuqusly
t hr oughout 1@ ajthreughauidsridopredetermingd ahtl%asmrse slot of said ong3 of
comruni cat i on cgvinaaicationl atlanhélswhandi fo seransmitntRP| kaérgy?2 cdntzembaslyal d

transm tterl% %‘k&%}ﬁ*ﬂgt <5 g&ﬁgigMFPVﬁfwsi‘otEESP%&’fdﬁéﬁ p'gﬁﬁﬁi\h*‘%agosal - :

conmmuni cat i cont i AUous oughout " sai

said time intehannsl, whereby said 1n|ter feyenge s ise Feduced, gyoximate; said segoafce in
a time-di vigi cidniubidation devicdss te comiimiciat tramsmigsibRthBRbyNg a plurality
of communi cati on devi ces and in which a plurality of conmunication
channels are tine and frequency 4 divided into a cycle of slots, said
system conprising: 36.  The sysieimef daim 85 wherping said fayelet ofoglotsacomprissal i t y

of conmuni cat Iéiﬁhtdswtsss&ﬁ:h df saideiglit’ 168 Being dbbut i5A7 aritfdseehdsSingdatation
conti nuously

of a first of ¢ %%fq%gk@he#m%%&gwg&; east one of said slots

PCT/ US97/ 06326 _ 19 8 communi cation
cpannegs ?nd to trea'izrr} HhBEyaaﬁf@/clamt%mmmhysam aubdliary Goauhuhidation nder
of said slots [ chapnel A . ans,
in said fi rtszt %gan@r%% €a fﬂ@ggbﬁ% %Eahép%n |vén?%ros%fa§gld plurality of ©

commumcatlon are requency-agile.

38. The system of claim 36 wherein each of said plurality of
2 communication channels are frequency-agile.

39.  The system of claim 35 wherein said cycle of slots comprises six
2 slots, each of said six slots being about 3.33 milliseconds in duration and
about 30 kilohertz in frequency bandwidth.

40. The system of claim 39 wherein said auxiliary communication
2 channel is fixed in frequency.

41. The system of claim 39 wherein each of said plurality of
2 communications channels is fixed in frequency.

42. A communication device operating in a time-division
2 multiple access communication system in which a plurality of
communication channels are time and frequency divided into a cycle of
4 slots, said communication device comprising: )
a transmitter; and
6 a controller for directing said transmitter t0 transmit an information
signal continuously throughout a predetermined at least one of said slots of
8 a first of said plurality of communication chan_nels and to transmit REF
energy continuously throughout a remainder of said slots of said first

'll!lllljll]lljllljl'!llLlu I



12 means for directing, for transmtting said information signal

conti nuously t hroughout said predeterm ned at | east one slot of said
first conmunication 14 channel and to transmt RF energy continuously

t hr oughout sai d remai nder of slots of said first conmuni cati on channel ,
wher eby sai d WOYB¥MBEr f erence is reduced proximate said firBET/ESHHEMR6 cati on
devi ce due to " continuous transm ssion thereby. 15. The

system of claim 14 wherein said cycle of s.lzéts conprises 2 eight slots,
each of sai dl®i gammunjcatipa; chanagh whereby rintarfesencen s reduced  proximate saidng

about 200 ki | ohesininuniciticrt deviey duwen@viditihuous transmissiorl thereByie syst em of
claim 15 wherein said first comrunication 2 channel is fixed in frequency,
and a remai nder of said plurality of comuni cat.i on channels are

frequency-agil e. 43. The gommunigatign; tdavicsf ofctlainy 421 wherein esaid exdn off
igi d ?Ihural i tz/ @f(:cts Zeod@ypiisesi ight Oglow) aguieR ! %f%;di@?ﬁfﬁl@&-B@hkeabout 5772
: e system . £ Slots conmprhses. s
sl ots, eac% of éxgﬁcx(}%él&é(rmg I]igit%&g{el&lrllgn gﬁalgﬁi‘?%é‘dsgd%ef%lge%?ﬂﬁ r]? aﬂaYvé#t?‘On and

about 30 kil ohertz in frequency bandw dt h. 19. The system of
claim 18 wherein sai d4.fi r'Fhe comdthicatiofn device "efeRkmi 93 f whefbih Nsdid efpgncy.-

20. The systgemof claim. 18 wherei.n each. of said phkurality of . 2 .
comuni cat | ong & Hglr{%léﬁlsc g*lg&f f%ﬁ‘ef i} fff’?ggu’é‘n quency, .and a ré{?ﬁ’.nde‘l'l"fg @dtem
of claim 14 fur theraligh e commpgnication channelsrare frequencytagidet i ng a second of
said plurality of comuni cation devices to transmt an information

signal continuously rou d m .at ] east .one of sai.
slots of a second of _hg'ai d%%?’%ﬁ‘.‘?‘é%‘?sg gé‘ﬁéeo f%aﬁ O EREN sof; to
transmt RF eheriyradileof samgnunication channelsrare frequeneyraglainnel conti nuously
t hroughout a renmi nder of said slots of said second conmuni cation
channel ;and 46. The communication device of claim 42 wherein said cycle of
2 slots comprises six slots, each of said six slots beﬁf;g about 3.33 milliseconds

in duration and about 30 kilohertz in frequency bandwidth.

47. The communication device of claim 46 wherein said first
2 communication channel is fixed in frequency.

48. The communication device of claim 46 wherein each of said
2 plurality of communications channels is fixed in frequency.

49. A communication device operating in a time-division
2 multiple access communication system in which a plurality of
communication channels are time and frequency divided into a cycle of
4 slots, said communication device comprising:
a transmitter; and _
6 a controller for directing said transmitter ‘to transmit an information
signal continuously throughout a predetermined at least one of said slots of
8 a primary communication channel of said plurahty of communication
channels and to transmit RF energy continuously throughout a remainder
10 of said slots of an auxiliary communication channel of said plurality of
communication channels, whereby interference is reduced proximate said
12 communication device due to continuous transiﬁission thereby.
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20 8 means, in said second conmuni cation device and responsive to
sai d means for directing, for transmtting said information signal
continuously 10 throughout said predeterm ned at least one slot of said
second woyess7cat i on channel and to transmt RF ener pgTawsene6szsi d second

12 conmuni catt on channel continuously throughout said renmainder of said
slots of said second conmunicati on chann24, whereby said interference is 14
reduced proxi mat e 58ai d Thecamimaninationc device of alaine 48 ehéereirc said cyeleiof

transm ssi ?n 456" EBhprises ejght shofg,zea&heofsﬁﬁde@éﬂt Slofd Metdg aR! B772I d
cycle of s ots_corrprP es ej ght slots, Cg of” sai.d elght srléé)ts ?el ng
about 577 mi cmégesesands i dyrat ﬂ?ffabwta?rng‘é bextz 3 fregr Rty PEAwidtRy oglency
bandw dt h. 23. The system of claim 22 wherein said first and
second 2 communi g | oehannfhdidfion! WAL of lARBPRkreifid sk der Of
sai d plurality of comuni cati on (l:.lha,nn s are frequency-a |Fe. ]
24. The systeompundcation chappel ds g"%‘&éﬁ §¢qm apgramer'{# er of said
comuni cat i onphifalifyedenmubicatioarthynnels laee frequency-agile. 25.  The syst em of
claim 21 wherein said cycle of slots conprises six 2 slots, each of said
six slots being about 3.33 mlliseconds in duratjon an . abput_ 30
kilohertz in frequ®@acy Heneommunication device obgaim J).-whersin gachrof gaid , 25
wher ei n saixd phdralityeoficamntamicationchantels aaé frequenyragiles are fixed in
frequency. 27. The system of claim 25 wherein each of said
plurality of 2 communications channels is fixed in frequency,
28. A system for $eductheycompusprieation deviceof ¢claim (ﬁnggFEﬁ*P iaid cygle of o
access COMMNeE terpives sirsivas;i sagh of phidrsik sloys béing about8.83 trhillisetenids es
and Tn which & Bl dnd Bbo oM kibHeRL i rifiRRBPbandkfath! M and frequency
S m co

4 divided into a cycle o ots, sald syst npri si ng:
54. The communication device of claim 53 wherein said auxiliary

2 communication channel is fixed in frequency.

55. The communication device of claim 53 wherein each of said
2 plurality of communications channels is fixed in frequency.
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means for directing a first of said-plurality of communication devices 6
to transmt an information signal continuously throughout a
predeterm ned at | east one of said slots of a prinmary comrunication 8
channel of said plurality of comuni cation channels and to transmt RF

WO 97/ 39537 WO 97/39537- . P®TTHSY7/06808 326
21 energy corntinuously throughout a remainder of said slots of an
auxiliary 10 communi cation channel of said pluraljty of comunication
channel s; and means, in said first comruni cati on device and
responsive to said 12 neans for directing, for transmtting said

i nformati on signal continuously t hroughout said predeterm ned at | east
one of said slots of said primary 14 comunication channel and to
transmt RF energy continuously t hroughout a remai nder of said slots
of. said auxiliary communication 16 channel, whereby said interference is
reduced proximate said first communi cati on device due to continuous
transm ssi on thereby. 29. The system of claim 28 wherein said
cycle of slots conprises 2 eight slots, each of said eight slots being
about 577 m croseconds in duration and about 200 kil ohertz in frequency
bandw dt h. 30. The systemof claim?29 wherein said auxiliary
conmuni cation 2 rannel is fixed in frequency, and a renai nder of said
plurality of cqmuni cati on changel s are frqguenc -agi |l e. 31
The system of clairg 29 whergyn ea said plujal Ay \Qf 2 conmuni cati on
channel s are freque -agil 4. of claim28
wherein said cycle of slots ri ses si said six slots
bei ng about 3.33 mllisecon in duration (lohertz in
frequency bandw dt h.
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33. The systemof claim 32 wherein said auxiliary conmunication 2 channel
is fixed in frequency. . 34. The systemof claim 32 wherein each
of said plurality of 2 conmunications channels is fixed in frequency.
35. The systemof claim28 further conprising: 2 means for
directing a sWOa#®sSst- said plurality of communication OROTRNIS92/06326
transmt an information signal continuously throughout a 4 predeterm ned at
| east one of said slots of one of said plurality of comuni cati on
channels and to transmt RF energy continuously 6 throughout a remnai nder
of said slots of said auxiliary conmunication channel ; and WO
97/ 39537 2/4 PCT/ US97/ 06326

22 8 means, in said second conmuni cation device and responsive to
said-* means for directing, for transmtting said infornmation signal
cantinuously 10 throughout said predeterm ned at |east one slot of said
one of said communi cation channels and to transmt RF energy
continuously 12 throughout said remainder of slots of said auxiliary
comuni cati on chamuﬂJﬁifgreby sgid jntesference |s‘requced pr oxi mat e

said second 14 conmuni cat®onidevi ceduert o contii nupus iransn155|on
-4yst prrdi- €t ai- 85 dwhe! e+ -sadld-ckcle of slots
aeh of sgfd iléﬁa shots.beﬁng abouf 577
dnd-hbeyi- 266 +6§HT% +H444ﬁuem5b
Fimeﬁsysten1of:cﬁﬁ 6 wherein said, auxiliary
-H?gmé;ane UG*W‘JamPﬂ?Fﬁﬁﬁﬂderﬁﬁ sai d
Zh

t her eby. - 36
conprises 2 eight slot
m croseconds in durati%%
bandwi dt h. 8
conmmuni cation 2 chann%5 j

plurality of %l s are frequency aglle i 38.
The system of cl ai § 369¥grj4e P?,B?Fl,lrﬂz ls;?rd-?ur'ah‘w- | -t
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2 communi cation channels are frequency-agile. 39. The system of
claim35 wherein said cycle of slots conprises six 2 slots, each of said
six slots being about 3.33 mlliseconds in duration and about 30

kil ohertz in frequency bandw dt h. 40. The system of claim 39
wherei n sai d wea7B9sary communi cation 2 channel is fixed inpCrrespamsny .

41. The systemof claim 39 wherein each of said plurality of 2

comuni cations channels is fixed in frequency. 42. A

comuni cation device operating in a tinme- d|V|§?on 2 multiple access
comuni cation systemin which a plurality of communi cati on channel s
are tinme and frequency divided into a cycle of 4 slots, said

comuni cati on device conpri sing: a transmtter; and 6 a
controller for directing said transmtter t mt an information

si.gnal continuously throughout a predeterg ffed att | east one of said slots
of 8 afirst of said Buyrality of co 1 channels and to transm t

RF energy continuou§ty \hroughout a Hdg? of séﬁd slots of said
first WD 97/ 39537 % Qﬁ
PCT/ US97/ 06326 : o 2310 comuni cati on
channel , whereby interference’ reduced prdxigatel said communi cati on
devi ce due to continuous transm ssion thereby. 43. The
comuni cation device of claim42 wherein said cle of 2 slots conprises
ei ght slots, each of said eight slots being abhdut 577 m croseconds in
duration and about 200 kilohertz in frequgngy E ndy dt h. 44,
The conmuni cation device of claim 43 whergi|n difirst
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2 conmmuni cation channel is fixed in frequency, and a remai nder of said

plurality of communi cation channels are frequency-agile. 45,
The conmuni cation device of claim43 wherein each of said 2 plurality of
conmruni cati on channel s are frequency-agile. 46. The )
comuni cat i omwaleyawsx of claim 42 wherein said cycle of 2 PCHUSIHEIOri ses
six slots, each of said six slots being about 3.33 mlliseconds in
duration and about 30 kil ohertz in frequency bandw dt h. 47. The
conmuni cation device of claim 46 wherein said first 2 conmunication
channel is fixed in frequency. 48. The conmmuni cation devi ce of
claim46 wherein each of said 2 plurality ofggomuni cations channels is
fi-xed in frequency. 49. A conmmuni cation device operating in
atime-division 2 nultiple access conmunication system in which a
plurality of communi cation channels are tinme and frequency divi ded
into a cycle of 4 slots, said comunicati @gn{}evi ce conpri sing: a
. transmitter; and 6 a controller fof'irecting said transmtter to
transmt an information signal continuoysly throughout a predeterm ned
at | east one of said slots of 8 a primaryfcomunication channel of said

plurality of comunicgtion channel s and

o transmt RF energy
conti nuously throughogt remai nder 10 t

ots of an auxiliary

comuni cati on channel of %aid pluralityfof cpmruni cati on channel s,
whereby interference is rdduced proximaje sdBd 1® conmunication device due
to continuous transm ssi onyg hereby. I © 97/ 39537

PCT/ US97/ 06326 S| B 24 50. The
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2 slots coﬁbrises ei ght slots, each of said eight slots being_about 577
m croseconds in duration and. about_200 kilohertz in frequency

51. The conmuni cation de
comruni cati on channel'

plurality of compyr
cormuni cati on devi

re uen_cy, and a renai nder gy
SrGREABTION Q¥ 52 The
jr@?"ﬁ‘“‘@‘ﬁ M9f said 2 plurality of
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also instmcted to ;continuously :
transmit RF energy over an’
auxiliary channel (Rj) at times.
other than during the assigned
primary channel slots. In this
way, interference generated in
the vicinity of the subscriber
station (300) is reduced due to '

the substantially condnuons ‘transmission of RF energy by : the subscriber station (300). More than one subscriber station (300) may
simultaneously utilize ithe auxmary channel (R.) dunng mdu 4 mterl‘erence mode operation.
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