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-1- DUAL MODE PORTABLE TELEPHONE UNI.T
_ . Techni cal Field of ROTME®i on 5
The present invention rel at o cellular radio-. ephone systens, and
more particularly, to a portable t el ephone “u it having dual node TDVA
st andar ds enabl i ng operation with | ong-range-or normal range base
stations. 10 Descriptiion of Relatkd Art . Ti me dupl ex
portabl e tel ephone units are: configured to perform TDVA
functionalities within a partlcular range ‘nofmal |y about 75 km
Fbmever the use of port akhe: MDDE ﬁ@h@ﬂﬁﬂﬁeTﬁﬂkﬁ Oﬁﬁtﬁkf so cal l ed
negacells (range from 15- 8 “stati-on grea er.t 5 km) can
cause time - synchr oni, Yé:base station when the
portable units ~as apply
to stations at nornmal
are caused by the greotes

?\t ati OR oger |ong et e&nt J.nventlon @Ma%@sngoTMlﬁysrenjﬁadﬂtSt
ave their trans Sl gn ecejve tation ng a
ot curar | dishe, aver il dLnargEly ??5%# Taf3Re Bl oAl
_stations and mmiephqneenmxmn"”[umgtduah wegdacFPM3: standards enahﬂmng
reception of ! Qaslibed i alchg- S ftnalll Pange badl Jiift RaRS
station. Thus, porta e t el epho e un s able i td operate over both
nor mal and Iong range dlstances 18 alrborne platforns or
satellitgg are. usedfﬁr, On: of
cel lul ar telephone

telephone units withln so called. megacells (range from

15 base . statle greater “than 75 - can cause time \

synchronizat problems with the base station when the

portable units: tempt to operate u51ng the same standard
as apply t§

stations at normal ranges. Time
synchronization problems are caused*by the greater time

20 delays inhereﬁtain-contacting a base station over long
- distances. ““ll '”
Existing. TDMA systems must have'their transmitted

51gnal recei ed by_the base statlon“durlng a particular
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SUMVARY COF THE | NVENTI ON The present invention overcones the
f oregoi ng and 35 ot her problenms w th a TDMA portable tel ephone uni't
capabl e wo 9857 dual node ope_r--at ion. The portable tel ephecwusyriiboos W
. 98/ 15147 PCT#US97/ 17903

-2- - i ncl udes neans for switching between first and second

nmodes of operation enabling normal and extended- range t ransm ssi ons
between the portable wunit and a base station. Wen the first or
normal range node of operation 5 S seFect ed:t‘he portable tel ephone

unit is operatggeludes ﬁl%ﬁﬁrsd'f&tﬂwi‘tcﬁh.ﬁét bm_e%pefﬂé@naﬁgq%d The
first sequence | cludes .a plurality” of timeslots. enablin

communi cat i ons HERFn© r%ﬁ?gféa’iﬂforapﬁ}“ﬁ;??ﬁﬁﬁeln)?% rfhi pEtended range

mai ntai ni ng a ptraesmissiogs r detiviests highde weabaegnahstloand raeC@dée’éj
from rrultlple portabl e t eglhggﬁ gnlts at t base_st afi on.
d

sel ection of tHE-FetBhd g&r BPA8 n° t?@e’iﬁﬁlt%l e
t el ephoneSuni t ipemslescted then pmrba]dbelce:em eonhd Tﬂ/lﬁxop‘d’ﬁﬁéd

itSrUCt gegug;\ce mcﬁc&g{eftecg%plﬁﬁc%{'e RI rresll%s?tc% narb%lrmn e e O

synchroni zed co/efMeRee| diclndas: aaba§éu§ﬁ&ﬂ-tw Qf 1 tW%SlOtS %atdndlg

ext ended range é&ﬂﬁuﬂfcﬁ:&%ﬁeﬁlﬁﬁﬁﬁ & NEak G %E:Proxz.maég By 95 R, vf Qe
node of operation, such as eration base Station ocat ed

on an ai r bor ne TALRYHHIEF %/lp&'" Hr tiping Jelatdanehigshetyeen signals The

ability dD the paréinpdd fﬁbnaplmmelpmet portadley te ephcm& usyps hgenitard

comuni cati ons’ W|th|nthe hi-eved by ut|I|2|({|?%a
h

re
frame structur ©IC s ?JteJﬁc!g aﬁpon segﬁgFéPPoﬂﬁ = Eef:f?éldt PEInSHEER
timesl ot” nomi megdy aof OPeuebmon»nghleapemt\abﬂ.lal teflephbnaneni¢l atpere tes t he
receive . - Syl cé&i@&n\@%enwﬂéhngatgécBhBStTﬂMz@ é?oz-é&(e“céﬁ’{ﬁ? cire oF

sequence. This enabl es the transm ssion tines advanc

further fromtIRPHAEHA RRGUSTAR i n- ofBer E8cond - Lxyiperifauctuye g or
great er Ilsop PrppgRiden J.dﬂilaidé‘s’iu%tedpQﬁrallty of: timeslots enabling

synchronized communlcatlons with a ‘base station within a

second extended’ range that is grea;er than the range of
the normal range'mode of operation,weﬁeh as when operation
to a base statlon located on an alrborne platform or via
20 . a satellite is desired. '

‘ The ability of the portable telephone unit to carry
out synchronlzed communications w1th1n the greater range
is achieved by utlllzlng a frame structure or sequence of .
operation havzng the transm1ss1on ‘timeslot nominally

25 occurring 1ater ""J.thln the frame fe itive to the receive
ition in order to
. -ion delay caused by
30 > telephone unit and

the base station. )

BRIEF DESCRIPTION OF THE DRAWINGS'

; f the method and
35 ay be obtained by

cription when taken
rawings wherein:



30 - « greater distances between the portable tel ephone unlt and the.
hase stati on. BRI EF DESCRI PTI ON' OF THE DRAW NGS~ ) A hore
conpl et e WRA¥EHSANdi ng of the method and 35 apparat us OPCTIHSwaent :

i nvention may be obt ai ned by,.ﬁ reference to. ol l owi ng Detail ed
Descri pti on when taken i'n conjunction wi t h”the acconpanyi ng Draw ngs
wher ei n: WO 98/ 15147 df' A
PCT/ US97/ 17903 o -3-
illustrates the dual coverage ‘ar eas possi bl e
portabl e tel ephone BREVRE 1 illustratiésGuRE Bua
a dual - node oLt p. t

3c illustrate tﬁlnﬁ 2 ang QSH@ BBQEa#T%dgglggho
by  a dual - node FIﬁHREaBI dst.q mhrﬁloch

bl ock d'agra”1QéraaBMQrtéh@ﬁHoﬁénﬁﬁlt portaby‘f
two tim generators TAlI LED_DESCRI P | OF THE DRAW NGS

Referring now to thel f*aﬁ st B&Hﬂ%ﬁH%ﬁ \_e the (ppMadURENG,
there is illuséxaeaded &'ﬁm@ﬂﬂﬂmmgstarﬁtalres utily®é® Berhabhgltpbaehone

unit 12 and a t The rtabl e s 12 are capable of
operating in ogggg?gig ng?ég°ﬂ%d%n18naﬁs ng operati-on-w thin -both.-a 75.
kil ometer. r an§EGUREL ke ismse bleckod;agln‘am ¢

1o - f rshdyt Alond, rahgcleo
t ] §
15000 2 190 IGLRURLEE EOTgEnhe uE1E"EASioE" chicURSRs oncydEhecy

_ &20SE%5t a base
station 549 havi ng an =0mi di rectional antenpa, the systemis equally
appl i cabl e nnmmbnsnnscn:wmnuer NgHBCHRAWTHE

ntennas. - Furthernore,
the first and seco erat 'ng. r ang be of - ' di stance. 25 -
The long ranges (gpg%\‘gf) T3 A %ﬁ'ﬁen”% PYEB9Rr:

X more particularly
to FIGURE 1, t _re is illustrated a 8ystem having a dual-
mode portable: -

15 The portable____'
two modes enahling_operation within

3- FI GURE 1
sing a dual node

€jEages sdrdd s Pogdidgeam of
hlEIGURES 3a, 3b and

tagram of a BAuGlRmodei s a
el ephone wunit havi ng

-,ej.ephone unit 12 a_n_ base station 10.

fits. 12 are capable o perating in one of
both a 75 kilometer

énerally at 14, or

range of the base station, shown

within a 160. kﬁiometer range (for mple) of the base
While FIGURE 1

on 10 having an

station 10, - shown generally at 1
20 illustrates the ‘use of a base st

omnidirectiona antenna, the system'l qually applicable

to base statlons using sectorized ant nnas. Furthermore,

the first and second operat:l.ng ranges may be of any

. distance. :

25 The long ranges (greater than '$ikm) 1nvolved with
the megacell bas ‘stations or satelllte communications

cause synchronlzation problems whe u51ng standard time
duplex portable. telephones These pr 'iems arise from the

limited w1ndow 1n which a transmlss h (T) timeslot may

30 be advanced 1n order to achleve'p >er synchronization

with the base .._s__tatlon 10. Por e phones operating
mit data to the base

received within a pre-

within normaléranges'are able to t

station such that':the data is

specified timeslot.. However, when 1
35 75 kilometersg
transmission b

rangés of greater than
attempted syn __hr'nization of the
he portable unit an

e reception of the

base station ‘i t possible, as th:Ls would require the

ame ‘structures. utilized -



the negacel | base stations or satellite conmmunications - cause

synchroni zation probléns ‘when Using standard tine dupl ex portabl e

t el ephonggg og/ldigse probl ens arise fromthe limted W’hﬂﬁml ch a
transmssion (T) tinmeslot my 30 be advanced i‘niorder to achi eve proper
synchroni zati on with the base station 10. - Portabl e phones operating
within normal ranges are able to transnit data to the base station
such that the data is received V\nthlnap_f - “specified tinmeslot.

However, when ranges of greater than 35 75 Kilometers are attenpted

SynChr oni zati O'traq{smlté]e tlmESlOttr a%%m %%I Ogdgg.n&!%?epg;ﬁ:gbl un:/\%a%gdytggﬁl re

reception of thé stati on 1s not as th

t he tungsggt15lnn a tlme ~-duplex apparatus thls is not allowed
PCT/U397/17903as the apparatus cannot transmlt an&‘lrecelve in
transmt tineslot be advanced into .the receive

timeslot. In &Vﬁrﬂﬁp&}ﬁﬁei’e&ﬂﬁéﬁat us this is not allowed as

the appafatus canmotsolutaitslito anﬂs peebiléf, &' shown in FRYGEE2BPI NY
peri ods. 1 A sol i %;L ciT is probl eml as,-shown 1n FI GURE 2,
utilizes a port‘%& 4758 ePhBRECERIE £ ??BW’EE thgtg incorporating a

nor-mal -range mademafl- rpegat mode20f bperabiBnt Banﬁa s?:DnAstransmlss:Lonw thin

normal size cel) f _ 2 for
use. with rregacéil rl]ﬂaw ng ranges g’?ggegggoa% e’ﬁe%aege ra%n S lﬁoé
portabl e unit G’Peﬁﬁ}tﬁena? | Eeis tuse. with megagedlRi ham@gr’éangasshﬁtwhem

enabl es ¢0nver%hgn5aaetbeaelon -and the pBeesbluouAREess wp escgfdnags to
one aspect nventlgn t he: gicond or ng range node can

‘even incl ude o 166" §11°meE§§s FYRGLER FBVRRRPLRE ﬁ%PY‘BHS’-onS b?_Bween

I n the normal " wheaeof taper mbdea .20, .Aéﬁbfdimmhanefone aspectopéfatﬁﬁe for
exanpl e, ~accor he, b st andard for_ the,

system for mbﬁh@@g%%ﬁ%h i ca %] Aééorf%ﬁﬁ dong Tange ;‘-'-‘-;--.sﬁ%v?ﬂla -\ 2o cg‘é&?od of
approxi mately a&se of. a AongrywEDMA frame peirfoBlGURE 3a, the ei ght
timeslotgs..in a GSN&Er%méfﬂé%mal-mgge fd%?éygﬂﬁaﬁ %? (tﬁget%féphgne

(idle), T(transmt) ext en ran
mode, the porPEBF@tes' for example, accordlng to the published standard

for the global system for mobile communlcatlons (GsM) ,

having a frame perlod of approxlmately 4.6 ms. As shown
in FIGURE 3a, t@a eight tlmeslots 1n a GSM frame are
20 designated, R (reseive), I (1d1e),.:T(transmit), and S
:_fiode, the portab'le
telephone unit 12 receives s:Lgnals in the receive

(scan) . In the extended range -

timeslots 24a of a TDMA time frame 26 The next one :)_r
two timeslot 24b follow1ng a recelved timeslot 24a are
25 idle as the portable unit 12 change_'

:from the receiving
state to the transmlss:l.on state. .:The portable unit 12
transmits a signal to the base s'_tlon 10 within the
transmission timé-sf;bt 24c. '

After transm{ssion, during t

30 remaining tlmeslots, the portab_

telephone unit 12 --:;-aj_then changes ba
- frequency to rece:. the next burst:
35 from the next. t me frame. This:.'
repeating time ' :‘
RIITISII... for ‘t

o its own receive
itraffic- information
ocedure provides a
he form RIITISII

jne structure
‘cellular signal’



tel ephone wunit 12 receives signals in the receive
tinmeslots 24a of a TDVA tine frame 26. The next one'or'"'
ti nmesl ot &6&3 A%J,ovm ng a received tineslot 24a are
_portable un|§ changes fromthe receiving .
transmssion state. The portable unit 12 transmts a signal to
the base station 10 within the = t ransm- Jon timesl ot 24c.

After transnission, during the approxi mately four? 30 remai ni ng
tinmeslots, the portable telephone unit 127 - . changes frequenci es
to scan the signal s renggﬁ ; hbori ng

_ er ei
base station frequen 8°l%l°atl°n eP@‘Ib&Eﬁ’ ﬁelii?rﬂec Sltﬂa?’rfé‘% thakges
back to its ovvrt:asmehdethe portabléréqﬂephpnéomﬁﬁrlm tbe datiendulr t s of
traffic infor ram e r ocedure
provi des a maélé?fng bgp fhmj:ea RT?’r é#e)&tnstruc ure ot c?cﬁ‘g&f oﬁ% PRSI |
RIITISII... forpxépagatiemrar d@ . during V\mmia:_@lss?lon such that

PCT/ US97/ 357903 transmissions will be recelvéd b the:-bas
specification enables a base station 10 t ¥ commn%l t%ﬁt orta%fe

tel ephone unit B3e (PERRRINSLRgalot andt‘?-?ﬁ r@v%?l%qu"?ﬁl@éotmﬁm%mmder
'to account for i:ooadgacentptﬁmaeabten dﬁivi&(i%r dlﬁh@@:réﬂé%ﬁ?é’%foﬁiofan§é‘0h :
that 5 tran.smf)smﬂ g nbe ecei Vedl?f E ée stati,on durin

the correct timesl BEMAREANEE"6Te /5 RPFEIPIS A 5?1?8 PBRisunit 13 capmakent
timeslots. Howedreance hdtr arsamssissionangdme to o cuiri eodnsmethsr

port abl eq el ep t C SHO0 t
occur soop af t te!ér:}ﬂﬁl . eot%l%ﬁﬁ?g%egll}gl reég%’ﬁé‘ %d‘%%'c;‘get{ 3%‘? 1?% e)éa:ée, o
Therefore, the Heospsthe hér@namgﬁssgno ﬁlgltotca@arbeb@moh.s salodiatyt

one tineslot «He igdiResPSEi Olr Or:l.dléop"p@i:'lw elog: Hbroximatel ??0
m croseconds,. resultin % for exa the sequence ‘Iyl S

This all ows tfr AMEGFHES But Jf‘??"g'&%e IGr 1sxany &ro%Pna‘F]é?y sgquence

ki | ometers. RITIISII. By .SWrhebi AU16wst beasehandishs ange tode @én@@e&ﬁt I on

22 (FI GUI?I; 2), atprber }g)ir“tla fyt% E‘]Pl‘l_.f)n'&‘eéjélxl.é 12 switches to

t he
sta?e U8 'ﬁgﬁs -

By sw1tch1ng to the extended r*Jge mode of operation .

22 (FIGURE 2), the portable telephone unit 12 switches to

an altered frame ‘structure or. operatlon sequence as
illustrated in- FIGURES 3b or 3c. In the altered frame

20 structure, sw1tch1ng to scanning - (S) to measure signal

strength of adjacent base stat:.ons does not always occur
after transmission and before receptlon as occurs in
normal frame structures. Scanning (S) J.nstead takes place
after receptlon {(R) -and before transmission (T) or not at

25 . all. This procedure generates 2
operation of the form RISIITII RIS
is performed) or RIIIITII RIIIITII
is performed). : : .

Thus, the transmlt tlmeslot ‘24c may be located up

30 to two or three ”;ots later than 'hstandard GSM frame
format. By locat,fg the transmi on.tlmeslot nomlnally
later within the; .
(T) may be adva ced by up to:
milliseconds £rom ;

35 . greater loop de 5 0o 1.1 milliseconds
time advance capablllty enabling sﬁ oHronization with base
stations up to : kllometers dlf nce. When the time

peating sequence of
T1: (when scanning
{(when no scanning

the transmit timeslot
5. timeslots or 1.1

to compensate for

This provideéi__-i:



an altered frame structure or operation sequence as illustrated in |
FI'GURES 3b or 3¢c. In the altered frane 20 structure, switching to

scanni ng wOdps®7reasur e si gnal. - strength of -adj acentPCEESI7479031 ons
does not al ways occur after transm ssion and - before reception as
occurs in normal frame structures. Scanni: 'S) instead takes place
after reception (R) and before transmssion (T)™ ot at 25 all. This
procedure generates a repeating sequence af. : i
RISITTIT RISIITTII... (when scanhing I's perf:

RITITTIHE. .. (\A/r@dkrmcémmsg@gthe trangmperigﬁémca .
transm-t tlneslot 24c¢C ngﬁgb%h|OC€$ £
than in standarfF?§§X?ls

timeslot LJ). ey e a gﬂ;fe! kD 140 5

{s or
mllisectonds fron1|ts nonlna po on t0 coipensale€ é%é35 %hﬁ?eaﬂgFaloop
delay. THis prinventive epparatys| |iscebdgs to -alternsitaivasquengpamiity

enabl i ng SY“Chf&;?éEéEiQH Wirbh bﬁ@é‘ce:/.\i%,l hahisAgE  Uisdah)1668 KRSUBLAL S

di st ance. he tine
PETHUSH7/-17903-Scan, . Transmit) in-a dynamlc fashioh iin; dependenqga)amdhe
slotreceive'slot than

brings the trar@éqﬁlrédrmh@tadmx@é dhec s e@ﬁhm t
] scan eratio

t he follomnng receiy, slot t he. pQsi tion fe}
.ehanged to be after The't% QQﬂHﬁ%é§£1°n W TS émi q3ﬁ§§sF an
1abldesum~ea1 t &s iy -

avai | abl €10 ThUBe exempl&ry 16&vkmtmantappedaabs

Tsequence of | )s ﬁﬁﬁﬁl

-Sean; - Transn1t) |n a ynagﬁg&éﬂgh%g%ﬁ§ ¥§%p genqlrh %ﬁﬁﬂléég reqU|red
time advance . ofmeasuxeansai ensppee the range qfeadjumtmentattioon twing -
ranges of nmuch geM& iehelfong FASGEMEY ¥k &ﬁ@_lﬁaer@@ﬁ CRe M 1S
desired, as nay occu&ﬁﬁgﬁgbconnunlcathga ;orntﬁlng satellltes
further nERdRy £ t hEOF aifg& e’adj : R0 o PeELREn gfan
.advance i1 t he ammppraigee iy de danguleEnst deng vty dheven 32 HAS rane

period.  For exanpl ey A9 b ABKe oAl £ fffheainin

as GSM, thus more than doubling o3

fred) or RIITIITII
arer the prdbsdidde

hree slots | ater

't FARSRPRET P

he same slot format
drupling the range
of advance of the transmit timeslgﬁ
The range of advance required for successful -

20 satellite communications is not r Jated to the total
distince to the éa#ellite, which'@é e as much as 40000
km, representing a loop delay off b'ms, but rather is
related to the variation in that distance as the portalTe
P The service area

ltiple directional

_ unit roams within”a given service K
25 may be divided 1nto cells by us

antenna beams,.andithe satellit em can adjust its

the center of each
eds to adjust its

nominal receive tQ :
cell; the portable unit then onl
with movement over
30 the diameter of the cell which is f 'course much less than
' the cell to the
rame period for
an’ be increased to 40

transmit timing advance in accord"c

the distance from. the  cente
satellite. If
communications wi

inecessary,
h:the?satellit

ms for example. L e
35 . FIGURE 4 illustrates a sho

different length fiame periods. fferent types of dual



15 appropriately be Iengthened to 16 slots or even 32 slots in.a
satei'llte node while maintaining the same slot format ~as GSM thus
fore t harwooshsidig or quadrupling the range - of advanBETHSIVHA03
transmt timeslot. The range of advafce required for
successful 20 satellite communi cations is not. r__el ated to the total

di stance to the satellite, which nmay be as nuch as740000 km
representing a | oop delay of:*270. ns, but ragther i: related to the
variation in that distance as the portable -_:uni‘t roanms within a given
service area. ddde S’@é]le]_slﬁioﬂé eanPbs: hamybeendprevladushyodeeti:tbegl,ufong

mul tiple dlrectlm a ssat el en;ca
adjust its &ﬂ‘%allx} ecel vreigt%ie%%ngB %%ggg%gﬁ ﬁ? {)?1 ceh%‘§I7 rrp each
cel|; the portabatenhit AgpdriaatiiomeelNo.to adP8s §42 U.tS-ansBitentni ng

advance in accog f@a +R ﬁgvenggy_g@geﬁs@o anal® Q%piﬂéa’&%h

whi ch is of cour ess- he —di stante from't center of
the cell tS theNo. %%1(%@115%5 Iﬁa%cé%f-sait?‘e & hecmmepAye agaigngd for

comuni cati ons abﬁméaeléﬁé eafétﬁeﬁéﬁybﬁntﬁ 825€6d! Beflin by r88et-8hce
exanple. 35 GURE 4_i11ustr t:fCEBIF ort#:0hg ran or.tahl e,
s

on
t el ephone -unit W&wl??gdﬁ?ﬂ"%‘ﬂn fYPRek s%ﬂ t tec lff pEREN
length frane peaspdets Bf f duabt modesphbndsal ¢ jmomg&(sg?@ﬂed U.s.

PCT/ US97/ 17903 d
t el ephone uni tspﬁﬁﬁﬁtbggﬁlﬁcg\ﬁlc?ﬁlsllglo degg(:)’gedgo?ord LCIoses tl{? Elmln% S.

Pat ent Apil i catissuel. foD7TRBX opgratien via orPhting S%@lléﬁ@ﬁoﬁndl\lés

08/ 135, 542; 057
Pat-ent Appl | Cat%n SQB%EIgoratedAﬂ@féﬁ{ | 9% Marer@8£305n 8.913 aéﬂtk—.’r@ty

08/501 575 Each' of t hese rmg
assi gned EBe| (ARATONINEPEPRERES] |SAERTAIGAS (oRe et SoorLPoFUALE
as background Sa'&&'@éésfﬂie tﬁ&ed)tﬂaﬂf thec{asecaf s ITPMA timings generaabreual

de ph te 4
08/ 354, 904 i scVBLEE THY PEmRYoloe T9RarId oY Fon iy d | SR gF amode

op er i on
orbiting ¥atel |l presn ashois range ahade i ncforcpmﬁmmmeasl nlygtfatedcéni n

Its entirety. FIGURE 4. : .
FIGURE 4 illustrates the short range timing generator |
34 which may, for example, control a separate short-range
transmitter 30 recelver 31 and ant 'nna 30 combination to
20 operate cycllcally over a 4.6 mS fr e period, and a long-
rangé t:Lm:Lng generator 35 which may control separate long-
range transm_:.t_t_:__.er 32, receiver .33 and antenna 39
combination to"-'bp_erate cycllcall-x-__:_,over a longer frame
period, such as_'.'-.a__;multiple of two © -j:'four times the short
25 range frame period of 4.6 mS, or afternatively, over a 20
mS or 40 mS fr ' period as used_':"y the IS136 3/6-slot
TDMA standard. | Tt ¢ :short-range or long-
range mode is effected by selectlon gic 36 at the behest
rt of the common

gselection of th

of a controller : that may be a
30 circuitry 37 for. all modes. The- on circuitry 37 can
include digital ..__a_s:l.gnal processing ‘to code information
signals for transmission or decode

between sho"-'

eived signals. The

decision to swi nge and long-range

modes can even be-made automatically ‘in dependence on the

fbm receiver 30°0%-32 and controlled via

40, 41.

35 received signals
a pair of swit




The above incorporated references do not specifically address the

need for the use of two TDMA tining generators whi ch may be invoked’
respect i wi)og/fsedy a | ong range node 15 or a short. r angepppriRofrogyPer ation
as illustrated in FI GURE 4. : FIGURE 4 illustrates e
short-range timng generator . 34 which may, for exanple, control a
separate short-range transmtter 30, receiver 31 and antenna 30
conmbi nation to 20 operate cyclically o%er a 4.6snS frame period, and a

| ong- range tim ng generator 35 whi th may ¢ rol separate | ong-

operate eyl cal Ly "aaa g ol Fibddindit of LETRatnly ang aBBARARRR o of |

two or four tiofesthfie pigfent2Sinvenbige haﬁmab%mi le@tsttaseds iror the
al ternativel y,3 ¢doav3G r TR eler § Rd u

|S136 3/6-sl ot .°© v sprawingl aflr'%ierr?éﬁs’ect| c?%e o%ﬂt a 1esde %%ég
| ong- r BeFE sk P§S€F+EE%@B byttseVedti Re | ygrerstoad tthathehbet

of a consroll e_ﬁ:w"ehaﬁ.oﬁa;lsb@ota miteﬂ ddhehe e&m&amaat digbieHba! Ybﬁf_ for .
tal . signa

all nodes. The ¢ Ccuitr
processing to 5083%?’& bt P§ troib r§F§ﬁﬁP§eF'8FEFr aﬂg’a'i‘géf’ﬁhlﬁﬁsdéﬁéde
Teceived-stgnaubstitutions - vdaﬂumtnndepammg:hfbemvm sdpirxtrt:r ‘apgetnad -

| ong-range. &% C30 euan d tgg&t nee on the
35. recei ve& si gnal s fr%m rece?éggﬂBSa%# ln roq:lq g?lgg a

pair of sw tckdaing. 41. MD 98/15147 E
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Although an enbodi ment of the nethod and apparatus of the
present invention has been illustrated in the acconpanyi ng

Drawi ngs and described in the foregoing- .~ -Detail ed Description,

it will be.understood that the 5 invention is not linmted to the
enbodi nent di scl osed, but . i s capabl e of .nunmerous rearrangenents,

modi fi cations and substitutions w thout departing -fromthe spirit of the
- invention as set forth and defined by the follow ng




FLFLACEL 1LEfo 8G
S C%A NEQ '
st ’mCI‘i&ﬁ' C‘t I’] %a t}; I3

clalms
TDVA portable t el ephone _ ul

means forwosnaw7ng the port gt gl"t”é S(pho#rég ~ B PAZE - Cor [BOmySo Y IVoR
first operation. sequence . W MrAVing Pd“‘repe?lﬁwv%mT
response to selection of '?rtjﬁé”?¥¢st ‘B -of - yRELed i-on;

A dual - node

the first

operati on sequence i ncl TE" | u¥lad She HﬁB&m
slots within a TDMVA frame period fOngeceth n and sele

anot her times - | ot - transm ssion to . gnable
connunlcatlonswwmnhmmamﬂmnmﬂp q@nge whi | e mai nt ai ni’ng rece I'0

the transm ssion: t| S 0 ‘Wi t hoyt verlap |ng
ot her signals recel % gtuéﬁb © MAst&‘ﬂr&r?’blfS telephon ‘P Teans
for operating thmmpuﬁuaule t el ephone unit accordlng to a second
operation sequence mntqunsafor oge&%?fﬁ% %E ngp |n
response to sel ection of 0 opera |on e S &c ot

sequence P ncl u@casgrding: sﬁﬂexﬂ|cﬁﬂ%ﬁtonepéiaﬁlpnuraegﬂ?HGﬁ tmnﬁhsMOts.

within a 20  ZpMA lﬁweem@zalsplax&@rpéﬁ%otﬁpee@g,@nsel eol | @1l t%% 5
tinmes lot for tr%%$n155|og i’ ferent t han t he transn155|on times | ot

sel'ected in safd WPRFALIOR- t bhe Lirsk,gBpEatdrRuFeRiENSes
within a secondnbawenghléeaectlon neE NbABNIOEY o GSBRADIE P! oEhe iled1PHssSi ON

erorveq ' Wishin.,BRIR SLEIL St O NSRRI G 1B RN e

advancentht ofaacthausn1s€1mmslohe slfmr up tpahemissien to sl okenablem a

‘nofinal  positi g%mﬁhnblg%ttl%gs %5@919 t n%n{%t raﬁ[q%t s %aagta&ﬁ’ung

‘means for switc ween-:t he rst. an < second
oper ati on. recepthE of ‘the pyrnamiesicncphivaslohi atos besemstamieomei n

the second sequggeRuef dametppamgem@ﬁ SYRLEBEte Dhed by said base
statlon, : _ ;.

15 ' means for operating the portable telephone unit
accordlng to a second operation _sequence within a
repetitive TPMA frame period in response to selection of
a second modeféf operation, the secona sequence including
selection of 6he of a plurality of timeslots within a TDMA

20 frame perlod for reception and selectlon of another
timedlot for® transm1581on different than the transmission
timeslot selected in said first: mode of - operation to
enable communlcatlons within a &Second range while
maintaining receptlon of the transmission timeslot at the

25 base statlon w1thout overlapping other signals received
by the base statlon, and i

' me;ns for switching between the first and the
second modes of operatlon "

30 2. The portable telephone unlt of Claim 1 wherein
the second sequence of operation: enables advancement of
a transmlss1on tlmeslot up to two t" slots from a nominal

' transmission tlmesl'

position ofj

35 - 3. Theﬁportable telephone unlt_of Claim 1 wherein
the second 5 quence of operation " enﬁbles advancement of

T |||\\ \\l\l \\ \II\

\ frame period in_



a transmssion timeslot by at _|east 1. 1 mI l seco
i ntain synchrofization with the bas Jﬂ"mm" ” l I umL 3. The _
por t abl ewiolsABIAN OiiinLe Ris HebieR optackd Wh L Lsecpotusemasice * of
operation, scans . : st

- 10- st at.i on§u ﬁ n ] ll on of an i ncom ng Si gnal but prior

to transm ssion of i gnal . 4, The portable

tel ephone unit of Caim1l1 wherein t second sequence of operation
includes no timeslot for 5 ..scanning frequenci es of other base units.

5. The portal] e. dﬂ&?f@é‘foﬁ'“ﬁim@él&ab?‘ 1cWRgLEEN] .1 mllﬁlsterc@ﬂﬁa@ §% on

timeslot in sal second " sequence operatlon occurs |l ater
relative to t W‘%ﬁrec,téﬁlwf\ft@éé} \Rynchronizafdano Wit fhe pasegs&atdenon
timeslot of ‘the first 10 .sequence of operation. 6. The

_ portable tel ephone unit of C a er.e t he ond operat ]y
sequence incl udes € ght rc'fgsbjl e e}?ﬁ’kﬂ uRid, ﬂé%iﬁllg‘l ATMReTRES ¢ R
denot es Secei wehe Isecond senuente dbe, Efpdﬁabieﬁ tr@crmt c&nféxS taizet es
scanni ng 15 ther § e telephone
unit of d ai ms.Lta‘l=l eorngSr n {t%%u%‘%?tslépcnor?d“ c?ﬁler%‘tcloénnl ge n@e H&-‘I EdeS e ght

ds in-35 order to

"—3

- timesl ots - to Hemanapissien of |an. 'Dutgcwmg‘ eiRgnddnot es receive, | denotes - -~

idle and T denot es transmt. 20 : 8. A TDMA portabl e tel ephone unit
for comunicating with base stations at a first range and a second
range, char acter i Z& Rprtable telephone upif ofi Ciaym i Whegeidans

for genqpati ngiee fdddtind sequefieduUeH Cep @faﬁdrermmmmst hanYinesdodt RESl Ve

operations 25 over first repetitive frane peri, a o
second TDI\/Atl?ﬁaff&”rﬁ%ﬂ? rb‘:e‘résr % P}he basd d sequence of =

alternating transmt and .receive operatlons over a 'second

repetitive frame pesiod -fﬂ@tpdﬁ-_ab]fe teeiéﬂﬂ% 8; ‘&aéﬂﬁll“{ k) ?ﬁs%r% m ng

period; and 30 sai rst
o a transmission timeslot in sald second sequence of-

15 operation occur-s later relative to the preceding receive
timeslot than a transm:.ss:.on timeslot of the first
- sequence of operatlon.

7. The portable telephone unit of Claim 1 wherein

20 the second op:era_.t'ion sequence includes eight timeslots
haviilg a format RISIITII, where R denotes receive, I
denotes idle, T denotes transmit and S denotes scanning

another frequency.

25 8. The portable telephone unit of Claim 1 wherein
the second bper_g_’gion sequence includes eight timeslots -
having format RIIIITII, where R denotes receive, I denotes
idle and T deno:t'-:_.g_é;s; ‘transmit.

30 ‘9. A TDMA portable telephone unit for communicating
with base stations at a first range and a second range,
comprising: ' '_ |

a f:LrstTDMA timing means for generating a first
seq‘uence of a'itéfhating transmit and receive operations

35 over a first repe”tlt:we frame period;

_ - TDMA timing means for generating a
second sequence'f of alternating transmit and receive:




means- -f-or .communi cati-ons--to a base station within the first range
and” a1ternat|vely for SMAtChIng to said second TDVA tim ng neans for

comruni caAVO8#E518D a This e laced. i th the second rarRf&/US%/17903 9.
The tel ephone unit. of |n said first .. repetitive frame
period has a length o y 4.5 T -11-
mS- 4.8 nS and wherein said second frame period has a | ength equal to
a multiple of 20 nf. 10. The 41& ephone unit of C aim 8 wherein
said first sequence of alternating transmt and receive operations 5
conpri ses Rl TSopedasdiosiss eyen & eprond vépetikiveit fngme pericdademgerand -
receive operat#ﬂgﬁ GQ9R" FSest fIame“BérﬁbB agd R denotes receive, |

denotes idle enotes transmt enot es scanni ng anot her ;
frequency channel . means fPr'ﬁﬂiQQhkﬁﬁu#Re%m¥@ Bireral wA®iagn t he

base 10 st @ <C OFH | éSﬁmﬁﬁ:.@é’@lthg At 2! batse SRR AG  thin the,
12. The tel ephgne unit of (flq?S mhereég t he bas station conprlses
an ai rborhe pl &i¥k8Enrange and alteypatiy, VhSBreﬁ§b$?hﬁPﬁhE9 SR s6seRgt i on
of | a TDVA b TDONA! ttdiiag ei@p{mnﬁonncbmm&?abag@ehszeo b?/ bageskeREioh 15
sel ecting betwee Lrst a second node - of operati on;

- operati-ng the- ﬁ%EPaBF Fggﬁoﬁgngnlt :according - - to a first -operation
sequence Wi thin a repetltlve TDMA - frame period in response to

sel ection of the fipgt n?ﬁ@ @%Jr.e h&&e P8 ¥ PR gqimt Eewheréisﬁ tl'féopsre%gl o

~sequence _enabling onous, conmuni cat | on’ bet ween_t he porta
t el ephond0d - reBﬁFtlt&HB Aaue ReRiesh Wis hAn Bultirier é?fget\m | §irst

“ravoidi ng” overIgggéagtgvgngkamatpébgcaase station; and
operating the portabl e tel ephone unit-according 25 to a second operation

" sequence within-a repetitive TDVA . structure in response to sel ection
of the second node afi. The bekephoms unitadfadtabn 8 whersin swioh fiestod

forvard up  ropbQ:t e t#:5ne ' firidd %ls?a"28heRh BeSLbHRBxiRaRETS 418
B -JS mS-4.8 mS and whereln_sald second -frame period has a
length equal to a multiple of 20 msS.

12. The telephone tnit of Claim 9 wherein said first
sequence of alternating'transmit and receive operations
20 comprises RITS and said second sequence of alternating
tranSm:Lt and receive operat:.ons comprises RITI, wherein
R denotes receive, I denotes idle, T denotes transmit and
S denotes scanning another frequency channel.

25 13. The telephone unlt of Clalm 9 wherein gaid first
frame period comprises elght tlmeslots denoted by at least
one of the following frame patterns ‘RIITISII, RITIISII,
RITISIII, RIITIISI, andﬁRITIIISI an@ said second frame
period comprises six timeélots denqteé by at least one of

30 the following frame pagterns RffTil, RITIII,  RIIITI,
wherein R denotes rece"i"'"ve, I denotes idle, T denotes

| transmit, and S denotes scannlng an alternate frequency
channel.

35 14. The telephone unit of Claim 9 wherein the base
station comprises an orbiting satelllte transponder

: I—]IIIIII ] III|| |l||| Il lIII




mai ntain synchroni zat i oa-het ween t he portabl e tel ephone 30 unit and the

base station, the second . ration—-seguence enabl i ng synchronets™ "
conmuni cv,togmsi)ntween th ﬁ" gll!w ‘tel ephone unit apgraseEoesst ati on

wi thin a second range. . ‘the first. range whi | e avoi di ng

over | appi ng '5|gnals at®:t he tlon 35 14. The net hod
of Claim 13 wherein the step of -opér ati ng the portabl e tel ephone
unit according to a second operatha sequence i ncludes the step of
advanci ng -12-. a transm ssion period

the portable telephone uni ase station
station comprises an. alrborne platform

by at least 1.1 m g Se‘ﬁ%?%gl% ﬁ %bu&ﬂt”%'f”bﬁ'aﬁm gng‘,ﬁgggﬁathgnbggtev\een

l6. A method enabling duel moéefoperation of a TDMA
5 portable telephone unit, comprlslng the steps of :

selectlng between a first mode and a second mode

of operation; e T TR e L e

operating the portable telephone unit according

to a first operation sequence w1th1n a repetitive TDMA

10 frame period in response to selectlo” of the flrst mode =

of operation, the first operatio ffsequence enabling
synchronous communication between thefportable telephone
unit and a base station within'*af%first range while
avoiding overlapping signals at the hése station; and
15 _ operating the portable telephone unit according
to a second operation sequence within;a repetitive TDMA
structure in response to selection oflthe second mode of
operation, the second operation'feequence enabling
synchronous communication between the*portable telephone
20 unit and a base station within a second range greater than
the first range while avoiding overlapplng signals at the
base station.
17. The method of Claim 16 whereln the step of
25 operating the portable telephone un:.t according to a
second operation sequence includes the step of advancing
a transmission period forward up to two timeslots from a
nominal position in order to malntffn synchronization

between the portable telephone unit an ;the base station.

30 _ N
18. The method of Claim 17 wherein the step of
operating the portable telephone i iit according to a
second operation sequence 1ncludes'th -step of advancing
a transmission period by at least. 1 1 milliseconds in
35 order to maintain synchronization between the portable

telephone unit and the base statlon
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19. A dual-mode TDMA portable telephone unit,
comprlslng-_"_
means for operatlng the portable telephone unit
according to a first operatlon sequence within a
repetitive TDMA frame period in response to selection of
a first mode of operation, the first operation sequence
including selection of one of a plurallty of tlmeslots
within a TDMA frame period for receptlon and selectlon of

- another timeslot for transm1531on to enable
communlcatlons W1th1n a first range,

means for operatlng the portable telephone unit
accordlng to a second operation sequence within a
repetitive TDMA frame period 1n.resp9nse to selection of
a second mode of operation, theisecond sequence including
selection of one of a plurality of timeslots within a TDMA
frame period for reception and selection of another
timeslot for transmission different than the transmission
timeslot selected in said first mode of operation to
enable communications within a second range; and _

means for switching between the first and the
secofid modes of operation.

20. A TDMA portable telephone unit for communicating
with base stations at a first range and a second range,
comprising: _m _

a firs;tTDMA timing means for generating a first
sequence of alteinating transmit and receive operations
over a first repetitive frame period;

' a second TDMA timing means for generating a
second sequence of alternating transmit and receive

operations over a second repetitive frame period; and

means for switching to said first TDMA timing
means for communications to a base station within the
first range and alternatlvely for sw1tch1ng to said second
TDMA timing means for communications to a base statlon

w1th the second range.
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