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CELLULAR ENVI RONMENT BACKGROUND OF THE INVENTION 5 |. Field of the
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i s one several techniques for providing digital wireless transm ssion
that i s wellField be#hé Dhvéritéort r ansm ssion of digital data. G her 20 nethods
of digital wireless transm ssion include tinme division nultiple access

(TDMA) and freq C L M St i Cges Howe h r ead
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SATELLI TE ERPRBRIEGHTACTREIDIRERS"  assigned to the assignee of the

present invention and incorporated by reference herein. The use of CDVA

t echni quesryg, @@cﬂ?kmﬁh@@é§§dcwni cation systemis further disclosed
30 in US. Patent No. 5,103,459, entitled "SYSTEM AND METHOD FOR

GENERATENG. S| QA WAMRECRUE AL (B3 LRI B SYSTEN - sl aned

to the assignee of resent I nvention and® ncor por C
herei n. ThE&erdemand der gush/ismeg datgi sexviagsriol eswirelessuehyitoronenushasy CDVA

modul at i ongwsvemsladaneilRed The e &b codie! 8RAKEHNIRALH leac&@%“?IﬁMA)
Associ ati on 'Iil ?é in TIrA/ IA/IS—ﬁ/%—éll\lbbl | e, Statiqn-Base . Statiaon
Conpat i bi | mff“él Rads Pre& S ssrarahdachifues 48 REPWAngpdigital ninirslpss ar
Syst em ( hetraabirdssids- 9} is Wedl suitedfor the elaesmissionusf dagitandsmst Ofkecan

cur  entOu P aods 5 Bl sreeihts GBS Dok RS yml, Eifvion JauTRele (ne
transni ssi a¢res$ (TDMA) and frequency division multiple access (FDMA).
- However, the spread spectrum modulation technique of CDMA has
significant advantages other digital modulation techniques. The use of
CDMA techniques in a multiple access communication system is disclosed
25 in U.S. Patent No. 4,901,307, entitled “SPREAD- SPECTRUM MULTIPLE
ACCESS - COMMUNICATION SYSTEM USING SATELLITE OR
TERRESTRIAL REPEATERS”, assigned to the assignee of the present
invention and incorporated by reference herein. The use of CDMA
techniques in a multiple access communication system is further disclosed
30 in U.S. Patent No. 5,103,459, entitled “SYSTEM AND METHOD FOR
GENERATING SIGNAL WAVEFORMS IN A CDMA CELLULAR
TELEPHONE SYSTEM”, assigned to the assignee of the present invention
and incorporated by reference herein. The method for providing digital
wireless communications using CDMA modulation was standardized by the
35 Telecommunications Industry Association (TIA) in TIA/EIA/IS-95-A
Mobile Station-Base Station Compatibility Standard for Dual-Mode
Wideband Spread Spectrum Cellular System (hereafter IS-95).
The current wireless communication systems can only accommodate
relatively low transmission rates. In addition, most current wireless
40 communication systems have not been optimized for the transmission of
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2 digit AYORWA%BL hut rather have been optinized for the tP&TEPYIEH of
speech information. Therefore, there i ssa need in the industry for a method
of providing high speed digital data in a wireless environment. 5
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I's determned  gorthe sake of clarity, it should be noted that two separate but related
25 rates are referred to herein. One is the information rate which refers to the
rate of user generated information bits. The second is the transmission rate
which is the rate of bits transmitted over the air.
* When transmissions are made at a fixed power level, the amount of
information that can be transmitted between the base station and the
30 subscriber station varies with link budget factors which are well known in
the art. The most significant link budget factor in a wireless communication
system is the path loss between the base station and the subscriber station.
The path loss is strong function of the distance between the base station and
the subscriber station.
35 In the present invention, the iransmissions to each subscriber station
are made at a fixed transmission power level. However, the information
rate of transmitted signals differs depending the distance between the
subscriber station and the base station. In the first exemplary embodiment,
the information rate of transmissions to a subscriber station is determined
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illustrating a 8belfeaturescobjeetsennd; adeantages omhe presept gnventigna willbck
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In the follown e | pti the sane . ref e,.nunber.i s used t cribe
both he el 1 ofIGrTg sag‘r%}f‘t%’éftﬁif‘ Bt sedicel felf AIRgTRE forpa RFOeTaR highT
itself. |natdag present invention, two adjacent cells are prohibited from
simul t: eously n n he (b t]
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?2;" ronment is @RSCEiDEH MusBALRN OF dnl bx&BbWYy Nehing BiakrhR Andl frandd -

formats of the present invention;
FIG. 4 is a block diagram illustrating a cell in the present invention;
20 FIG. 5 is a block diagram illustrating the base station of the present
invention;
FIG. 6 is a block diagram illustrating the subscriber station of the
present invention; and
FIG. 7 is an illustration of a cell divided inta a large number of narrow
25 sectors.

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENTS

30 In the following description, the same reference number is used to
describe both the cell or area serviced by a base station and the base station
itself. In the present invention, two adjacent cells are prohibited from
simultaneously transmitting. Thus, in FIG. 1, when the base station 1 is
transmitting then the base stations 2A-2F are prevented from transmitting.

35 The noise (NQ) experienced by a base station transmitting in a cellular

environment is described by equation (1) below:

No=Nb + Nm + Nt + Nr, 1)
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are transmckfl 2B, 20, 28 3A, 3E and 31 In this preferred implementation, BSC 4

25 selects the subset of non adjacent cells which can transmit and any or all

cells within that set of non adjacent cells can transmit during that frame
cycle. '

Referring to the timing diagram of FIG. 3, BSC 4 sends a transmit

message to base station 1 at time 0. In the preferred implementation, BSC 4

30 sends a message to all base stations of the set of nonadjacent base stations

which includes base station 1. In response to that message, base station 1

transmits during the time interval from O to T. At time T, BSC 4 sends a

transmit message to base station 2A directing base station 2A to transmit

during the time interval between time T and time 2T. This process is

35 repeated for each base station of base stations 2B-2F as shown in FIG. 3. At

time 7T, BSC 4 sends a message to base station 1 which transmits during the

time interval between time 7T and 8T.
Note that when one of base stations 2A-2F are transmitting, it is
possible for a subset of base stations 2A-2F to be transmitting, so long as no
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Within each cell may be a plurality of subscriber stations, each which

require data to be transmitted to them by the base station serving that cell.

25 In the exemplary embodiment, the base station designates the identity of the
subscriber station to which it is transmitting by means of a header. Referring

to FIG. 3, in the first time interval (time 0 to T), base station 1 transmits to a

selected subscriber station. In the exemplary embodiment, each frame is 2
ms in duration. The transmitted data is provided with a header that
30 identifies the selected subscriber station.

In an alternative implementation, each cell is divided into narrow
sectors wherein each sector can be transmitted to independently of
transmitting to any other sector in the cell. This can be accomplished by
means of highly directional antennas the design of which is well known in

35 the art. FIG. 7 illustrates a cell 600 served by base station 510, which is
divided into sectors 500A-5000. In this embodiment, each cell of the
communication system which is similarly sectorized transmits to a random
sector or subset of sectors in it. The probability of overlapping simultaneous
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either the transm ssion rate, R r'equi r ed S|gnal to noise rati o,
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and the ba¥éheseaEddh. thRefl§¢¢|tF@f1%f613ﬂCG energsh e&mﬁgémséhomdiugnﬁwaA 6B
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course of the pReferying wlﬁht%thmefsexbscmgemmnon@ 6dqLal and §Qpre titliiam be

f
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ratio of t Q?fegtlilgg ecfist(g;\ce is a metric which is selected in accordance with the path
loss between base station 1 and the receiving subscriber station. It will be

25 understood by one of skill in the art that the effective distance is related to
but not the same as the physical distance between the base station and the
subscriber station. The effective distance is a function both of the physical
distance and the course of the propagation path.

Referring back to equation (2), it can be seen that the effects of
30 differences in the path loss (Ls) can be offset holding all else constant by

changing the value of (Eb/No)req. The value (Eb/No)req depends on the
error detection and correction techniques employed to protect the
transmitted data. The encoding rate refers to the ratio of the number of
binary symbols output by the encoder to the number of bits input into the
35 encoder. In general the higher the encoding rate of the transmission system
the greater the protection to the transmitted data and the lower the required
signal to noise ratio of the signal (Eb/No)req. Thus, in a first exemplary
embodiment of the present invention, the encoding rate for transmissions
to subscriber stations is selected based on the distance between the subscriber
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an ef f ect i Sselystelated. BRSPS Atath ’é’ rﬁé‘an}l'h aécﬂ:@ﬂ‘ﬁ%é@ QERAIQN it e nent
of the patfubsesibebstativenoA thahais &vﬁl & balsceibdr isktion 6B, since the effective

distance to subscriber station 6A is longer than the effective distance to
subscriber station 6B. )

25 ° In the exemplary embodiment, each subscriber station transmits a
message indicating its location to the base station serving the cell in which it
is located. In an alternative embodiment, methods of positioning which are
well known in the art can be used by the communication station to estimate
the location of the subscriber station. In an alternative embodiment, the

30 Dase station uses an effective distance which is determined in accordance
with a measurement of the path loss between the base station and the
subscriber station. The measurement of path loss can be performed by
transmitting a signal of a known power from the base station and measuring
the received power at the subscriber station. Similarly, the measurement of

35 path loss can be performed by transmitting a signal of a known power from
the subscriber station and measuring the received power at the base station.
It should be noted that the references to distance between the base station

and the subscriber station apply equally to the physical distance and the
effective distance based on measured path loss.
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In the flrst exemplary embodiment, the encoding rate for

transmissions to a subscriber station is selected_in accordance with the

distance between the base station and the subscriber station. Thus, the

25 information rate is varied with the transmission rate, R, held fixed by

selecting one of a plurality of encoding rates. First, subscriber station 6A

registers with base station 1. In the registration process, mobile station 6A

alerts base station 1 of its existence and performs basic system set up tasks as

is well known in the art. An exemplary embodiment for device registration

30 is described in detail in U.S. Patent No. 5,289,527, entitled “MOBILE

COMMUNICATION DEVICE REGISTRATION METHOD” which is

assigned to the assignee of the present invention and incorporated by
reference herein.

In the exemplary embodiment, signal generator 218 of subscriber

35 station 6A generates a message indicating its location and provides the

message to transmission subsystem 216. Transmission subsystem 216

encodes, modulates, upconverts and amplifies the message and provides the

message through duplexer 201 for transmission through antenna 200. The

location message is received by antenna 120 and provided to receiver
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circle 7B ANdsdyeribef Slatiohs #@Ak e 1664 Setween circle 7A and the circle 7B

would receive information at a second encoding rate. All subscriber stations

that are located between ‘circle 7B and the circle 7C would receive

information at a third encoding rate. For example, referring to FIG. 4, base

25 station 1 may use a rate 1/2 code when transmitting to subscriber station 6B

whiéh is close to base station 1. However, base station 1 may use a rate 1/8

code when transmitting to subscriber station 6A which is far from base

station 1.

If the distance between the base station and the subscriber station is

30 great, a higher encoding rate code will be selected. Whereas, when the

distance between the base station and the subscriber station is small, a lower

encoding rate will be selected. Error correction and detection methods

employed at subscriber station 6A will permit a lower required signal to

noise ratio, (Eb /NO)req, for a given error rate. The lower the rate of coding,

35 the greater the number of errors that can be corrected and the lower the
required signal to noise ratio (Eb/ NO)regq-

In the first exemplary embodiment, transmission controller 104

selects the encoding rate as described above and sends an indication of the

selected rate to subscriber station 6A. In the exemplary embodiment, the
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IS provi d ansmtter | S upconverted
_ he transmitted message mdlcatmg the encoding rate is received by

antenna 200 and provided to receiver (RCVR) 202. Receiver 202
downconverts and amplifies the received signal and provides the received

25 signal to demodulator 204. Demodulator 204 demodulates the received
signal. In the exemplary embodiment, demodulation format for the paging
channel is a QPSK demodulation format. In the exemplary embodiment,
the demodulated signal is provided to equalizer 205. Equalizer 205 is a
channel equalizer which reduces the effects of the propagation environment

30 such as multipath effects. Channel equalizers are well known in the art.
The design and implementation of a channel equalizer is disclosed in
copending U.S. Patent Application No. 08/509,722 entitled "Adaptive
Despreader”, filed July 31, 1995, which is assigned to the assignee of the
present invention and incorporated by reference herein.

35 The equalized signal is provided to descrambler 206 which
descrambles the signal in accordance with a CDMA despreading format
described in detail in the aforementioned U.S Patent Nos. 4,901,307 and
5,103459. The despread symbols are provided to de-interleaver 208 and
reordered according to a predetermined de-interleaving format. The
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subscri ber °s tored in menory 102A, the data for subscriber
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coverage area and the period of tlme the data has_been sitting in the queue.

In a preferred embodiment, the selection of the receiving subscriber station

25 is based on the amount of data queued for transmission to the subscriber
stations in the coverage area. Transmission controller 104 selectively
provides a signal to one of memory elements 102A-102N based on its
selection of the receiving subscriber station. In addition, in accordance with
the receiving subscriber station selected, transmission controller 104

30 provides a signal to encoder 106 indicating the encoding rate to be used for
transmissions to the selected subscriber station.

Transmission controller 104 provides, to encoder 106, a header
message identifying the receiving subscriber station. In an exemplary
embodiment, encoder 106 encodes the header message using an encoding

35 format to be used to encode the headers for transmissions to all subscriber
stations. In an exemplary embodiment, the header information is encoded
separately from the rest of the data, so that a subscriber station need not
decode the very large amount of data transmitted during the transmission
interval if it is not intended for that subscriber station.
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data using, Lhe el %%n%ﬂfﬁﬂén%ﬂgéﬁtl(%ngrowdes the encoded symbols to
interleaver 108.

Interleaver 108 reorders the symbols in accordance with a

predetermined reordering format and provides the reordered symbols to

25 scrambler 110. Scrambler 110 scrambles the symbols in accordance with a
predetermined CDMA spreading format and provides the spread symbols to
modulator 112. It should be noted that because only one subscriber station
6A is being transmitted to, the use of scrambler 110 is for the purposes of
scrambling the data for security purposes and to increase the signal’s

30 immunity to narrow band noise and not for the purpose of multiple access
communications.

Modulator 112 modulates the spread symbols in accordance with a
predetermined modulation format. In the exemplary embodiment,
modulator 112 is a 16-ary QAM modulator. Modulator 112 provides the

35 modulated symbols to transmitter (TMTR) 114. Transmitter 114 upconverts
and amplifies the signal and transmits the signal through antenna 116.

The transmitted signal is received by subscriber station 6A at
antenna 200. The received signal is provided to receiver (RCVR) 202.
Receiver 202 downconverts and amplifies the received signal. The received
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pr edet er m REACEEMA despreadi ng format as descri bed above. De-interl eaver
208 reorders th®aedpr 10 @mg% ghendymbold desacdordance deithdddre %If:ct&d\ t he

exenpl ary d
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header 2heélecode31® e fi, deprdered siEmbplec i racsPTAANCEnWith one of a
plurality of trellis decoding formats selected based on the selected encoding

rate. The decoded symbols are then provided to the user of subscriber
station 6A. )
In the second exemplary embodiment, transmission controller 104
25 selects the modulation format in accordance with the distance between the
base station and the mobile station. Base station 1 sends an indication of the
selected modulation format to the subscriber station. The modulation
format directly effects the transmission rate R. Referring to equation (2), all
parameters are fixed in this case except the path loss, Ls, and the
30 transmission rate, R. Higher transmission rates (R) are transmitted using a
modulation format that contains a larger set of modulation symbols. For
example, 28-ary quadrature amplitude modulation (QAM) can be used for
transmission to subscriber station near the base station. Whereas 16-ary
QAM modulation would be used for transmission to subscriber stations
35 further from the base station.
In the exemplary embodiment, subscriber station 6A transmits a
message indicating its location to base station 1. In response, base station 1
selects a modulation format. As described with respect to the previous
embodiment, the distances computed by transmission controller 104 are



being transmitted is intended for subscriber station 6A. If the data is

I nt endedvO68/1%8bscri ber station 6A, then the rest of the mzwusa7aoeiecoded.
When the header indicates the data is intended for the user of subscriber
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woul d 28ceR¥2 Coirdratgqriooessos b2 paovides raigmal tbatemodtlatom®04 Mdicatimgs er i ber
stations tpah,#BatiBh kG CIRCHill be used. Demodulator 204, of the second
exemplary embodiment, is capable of demodulating a received signal in
accordance with a plurality of demodulation formats. In response to the
signal from control processor 212, an appropriate demodulation format is
25 selected.
Referring back to FIG. 5, data to be transmitted to the subscriber
stations in cell 1 (subscriber stations 6A, 6B and 6C) is provided to queue 100.
At the first time interval (t=0), BSC 4 sends a message to transmission
controller 104 directing base station 1 to transmit. In response to the signal,
30 transmission controller 104 selects a receiving subscriber station as described
above. Transmission controller 104 selectively provides a signal to one of
memory elements 102A-102N based on its selection of the subscriber station.
In addition, in accordance with the subscriber station selected, transmission
controller 104 provides a signal indicating the selected modulation format to
35 modulator 112.
Transmission controller 104 provides, to encoder106, a header
message that identifies the subscriber station to which the data is being sent.
Encoder 106 encodes the header message as described above. Transmission
controlier 104, then, provides a signal to memory element 102A directing it



circle 7B and the circle 7C woul d receive information at usin third

nodul at i 08 *PoMHht . For exanple, referring to FIG 4, basePET’éIg?(ﬂﬂ?s'i" my use
a QPSK nodul ation format when transm’ttﬁg to subscriber station 6B 10
which is close to base station 1 By commrast, base station 1 nay use a

64-ary Quagy ?&?&ﬁe“g%{dﬁﬂesﬂ@ﬂy&g rom %ﬁ?ﬁu?ﬂ(“%&l&ﬁﬁﬁ%‘?‘déﬁ "Wat Qan be

subscri ber s ase station 1 exenpl ary
enmbodi ment tranpeitted s iQydefaivingasupgcibrr station: 64 Mmgauth@npm#q%atmused

transm tt ednQyefniarRagi nm@haﬁmet@kﬁm&a tARERANSt gt kRO PAHERRIMm AGRI N,
in a preferred 1 cat|on system pergjats base

station 1 HGOEIHQFS\‘QE tg%g IE@W‘%FH“F%?“B@F StfimpAnwdthigethe time

transm Bt efhiefvdlE, apdicdpledied rate asTélebWﬁaﬂsequ h@ﬁ (@) beRw.i ndi cating the
nmodul ation format i|s received by subscri ber ation 6A as descri bed above

and provided to 942 %r{ sqr 20 212. Control processor 212 Rﬂow des a
signal to denodu 0 cafing a denodul ation format that w
used. Denopdul at or 204 of the second exenpl ary enbodi nent, is capable of

geﬁvgu: ati Qhege " REGE VAR JuGAbér | 6f aAcAUNATLE boﬁ plsed ali t theofselected )12
enmodu n r

N T A e
5, data tothasshiigsioni ddrdrblier 104 rmahwryi demesital02% provides!dn dn{curtsof i ber

stations 6@%%61%3%%@%Sg‘galqroqwggqgatgg?ge%gg At the first tinme

I nt erval a ‘nmessage Ssion controller 104
directing base imahe eacomd exemplegpi etmbdxﬁnmeﬁpensaderommmdgaahe data at

transm ssi gngeon e'EPr odirle 196 aRhcEsmb ése?%vé é&b?@h}nlﬂﬁr ob ! ffe ‘B’éaéér

descri bed above. SSI on cqntro ect rovi Si1 gnal
to one 15f massage evihedl Aeéomnbaﬁ@ ofiatpy s Hrooder | e provides the

subscri ber oftgddPBy nibmsaﬂdiﬂtteﬂeavéﬂm: C@\t@ﬁ@&\ﬁbrw.l@ﬁkédiéeﬁsu&fé? §yxlaablssixat ion

| ected, t t | 104 t,
e et e el St Pl Fbg RPAAL R BOGHRTr BFY o1

104 provi desordeged spmbeils flé&rambieali). Serasdder Ilmscraﬂésﬂns fheesymbels in

subscri ber %HERQeWMBﬁEdE%?m%&@dM% %a%ﬁrg% f? er 1%12) 1(?%2 (_?S the

header mesgg'%oe as de ransm s I'on
provi dé¥ asetagrledtsymieols tg aodwlater IBR2A directing it VO 98/ 19481

PUTIUSITIL96TT Aol Q1RGP 118! ORkTRAN the BeehiNIed bynolS k! JNBraaRevifl dat a
that can be transmitted recgi ving subscriber sStation urin
pr edet er i Hagy selected modu ation format® In the exemplary embodlment mogufator
112 is capable of mapping the scrambled symbols into modulation symbols
according to a plurality of modulation formats. Modulator 112 provides the
25 modulated symbols to trarismitter (TMTR) 114. Transmitter 114 upconverts
and amplifies the signal and transmits the signal through antenna 116.
‘The transmitted signal is received by subscriber station 6A at
antenna 200. The received signal is provided to receiver (RCVR) 202.
Receiver 202 downconverts and amplifies the received signal. The received
30 signal is provided to demodulator 204 which demodulates the signal in
accordance with the selected demodulation format. The demodulated signal
is provided to equalizer 205 which channel equalizes the received signal as
described above. The equalized sign is provided to descrambler 206 which
descrambles the signal in accordance with a predetermined CDMA
35 despreading format. De-interleaver 208 reorders the descrambled symbols
and provides them to decoder 210.
In the exemplary embodiment, decoder 210 first decodes the header
message contained in the reordered symbols. The header message is
provided to header check means 214 which verifies that the information
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being transmitted | subscri ber station 6A. If the data is
intendecYV‘PB?“%“ﬁbscrnwﬂlmEm[ﬂHmA then the rest of the dBEHUFY/@€Toded.
When t he header ind a is intended for the user of subscriber
station 6A, header check 214 sends a sildnal to decoder 210 indicating that
the 5 remaining information shoul d MMgfd' In an alternative

enbodi nent, all information is deco hen the header is checked after
t he decodi ng process is conpleted. Decoder 210 decodes the synbols. The

decoded synbol sy are gh [ r s Sb i b t at,i o A It
shoul d be not ezl't.hat.As;e/@ltegﬁrrésalt %gg tt}gaeﬂsgﬁtﬂﬁgarg{gﬁ%yt ﬁ%&éenggol ngtflloﬁlr'sgte and
usi ng the commwirdcation station fR) a: SeEORE PR CEidpRegtaoRurempsising ythar e
envi si one%teﬂgﬁgf;previ ous description of the preferred enbodi nents is

provi ded to “enabl e any, pergon skilled in the art to nmake or use the aresent

i nventi®n. The deerBIngAfstange Retween wid duserpmmnRication platign aaddi | y
appar ent tid ecdéh@ Onsuhi®dionnstabienart, and the generic principles

defined_ herein be appljed to other, enbodi nents .without the use qf the
ovent 1 Ge. 1 acul TEctRR, ER TRiEMAHREIALS (AT SRASBHSTON BRI tad
limted tdistaécendxadi nents shown herein but is to be accorded the w dest
scope cgnsistent _w th.the Isacl gl and_nov. f eat ur di scl osed herein.
20 17 CLAI ra@h&ﬁl@ﬁﬁ'dﬁﬁﬁ% at Sﬁld)ﬁgﬂf’%%oflor%%?’r ansmtting

digital data from a first 2 conmunication station to a second
comuni cati on si.ati oThe coethtods iofgCldim Slt eserefri shid step ofdetlettihgi sigda

Communi 2atTEtrEatg give ewribriéel MR #f nibdine Pl Rl iR RE it

transm ssion in accordance with said distance; and 8 transmtting
said digital da#.a atTheimethddrofaClaim rlameherin saidesteptdfodeletting asaid 1

wher ei n, sal f I | sal | nf ' r 0 1.S:8S cting
an encodi ?l?%%‘gﬁ?gr r%gi%?éég%sa?&g%&aé %gmaggﬂeﬁ%‘a&ow cf %lﬁmdig% \Lfﬁier ein
sai d step adgtasel ecting said 2 information rate conprises selecting a

nodul ation format for said digital data. 4. The nethod of Claim2 wherein

sai d step sel ecjing pho aphehdICHEICMirh b CwiRTB S S84S5 Veldind S 0hna
predet ermi ned s€et of
2 encoding rate comprises selecting one of a predetermined set of

convolutional encoding rates.

_ 5. The method of Claim 1 wherein said step of determining said
2 distance comprises the steps of: 5

. transmitting a location message from said first communication
4 station to said second communication station; and

determining said distance in accordance with said location message.

6. The method of Claim 1 wherein said step of determining said
2 distance comprises the steps of:

transmitting a reference signal at a known power;
4 measuring received power of said reference signal; and

computing a value for said distance in accordance with said known
6 power and said received power.

7. The method of Claim 1 wherein said step of transmitting said
2 digital data at said data rate is performed at a fixed maximum transmission
energy.
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convol uti onal encdtisSeget nReplaced The et hod of Tl aim 1 wherein said step
of det ewo pd/19g8kai d i ﬁtﬂ nprises the steps of: t rraOTIUSTAI96TY a
| ocati on nessage fr comuni cation 4 station to said second
comuni cation station; and determ ningl8aid distance in accordance wth

said | ocation nessage. 6. The hod of aim1 wherein said step of
determining sai®l 2 31"%% aﬁl?@‘%‘gmﬁ’?? m hé gﬁ@b? ofOIPFIEHRGr the ngjem © .
referenge siegeating! & KB cpeVeidjacknt first "BaSEAhRatione! ¥REioROVWonef sai d
reference signal ;. and cogg(p ng a val ue. far said di.stance .in accordance
with sai d FASHENGURENA3F SUPHCoRIRicatigr fation is IraRgmitiRErod of O ai m 1

wherein said step of transmtting said 2 digital data at said information
rate i s perforned atimaf éorRechuflishtibm 5@@%&@& e ey commiBidation The
method of Claim 1 further. c rising the step of 2 preventin at .| east
one adj Acefiation rféﬁn%ﬁﬁﬁgtiéf %F?‘ tQ AxgecoRd ‘F‘P‘g‘m‘t“i‘]&ﬁggﬁt staky IS ¢
:‘Nih rst Comﬂfh!éiiﬁ%ﬂm&ﬁ@i edte@f sakd Hi ﬂﬂ_rdattaii@@et&mmeﬂﬁnacelaf%mbmﬁhqheSy st gm
erein,a first co nicatian 2. sfation transmts digital ,data tgo a secon
Cormunt £acPdh” 108 [VeRS BH oFhrarRaRRGah o St Andf G istothd " <
det er m nedcommantcatiian swtisr, fa tethdd fat reteiving) saidedigimhiddtd comiprising
commniﬁatt'g\%nsagtaéﬁ'_on and said second comruni cation station, a nmethod for
recei vi ng i"}f §tal data conprising 6 the steps of: receiving at said
second communi ceeceiving &t gaidl seendid xoMuousdeation | af signal i indicating saddlect i ng
at sai dgsege CAGRUgat ion station a receiving format in 10 accordance

with sard Tnformation rate; and yeceiving said digital data in accordance
with said sel ectelRrting-alj sait§eaond sPMPRUNIGatioNT SEALAT AJECRIVING 4PFMabinher ei n

sai d stgp Llcos®dftetwith saidldscataiand format conprises sel ecting a decodi ng
format. 11. The nethod g&dq?i 'r:a th wherein said,step of sel ecti%a 2
recei ving f or meteCEDS 52k diFifal 43t 4N AGCPEIRRCE WAk, §RIFGSSLBTRE TeCqYINg The
met hod12f faraiatt 9 wherein said step of selecting a 2 receiving fornmat
conprises selecting a denodul ati on format.

10. The method of Claim 9 wherein said step of selecting a
2 receiving format comprises selecting a decoding format.

11. The method of Claim 10 wherein said step of selecting a
2 receiving format comprises selecting a trellis decoding format.

12. The method of Claim 9 wherein said step of selecting a
2 regeiving format comprises selecting a demodulation format.

13. An apparatus for transmitting digital data from a first
2 communication station to a second communication station comprising:
transmission controller for selecting a transmission format in
4 accordance with the distance between said first communication station and
said second communication station and for providing a transmission format
6 signal indicative of said selected transmission format; and
transmission system for receiving said digital data and said
8 transmission format signal and for transmitting said digital data in
accordance with said selected transmission format.

14. The apparatus of Claim 13 wherein said transmission
2 controller selects an encoding rate for said digital data.
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13. An a aratusTh ‘i‘iﬂ; digital data from a first
comuni 8%9 lr? &t at | communi cation station _W?%’flﬁ@"

transm ssi on cont ro t| ng transm ssion fornmat in 4 accordance
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i ndi cati ve of said se ect transm ssi on : transmssion system

for rec?i qujr@léﬁrdsthg$ ?énoé‘dhiloé‘n@rgﬁtéoBs%llda@% sagn format signal and
for transmtting said digital data in accordance with said sel ected

transm ssion fojfgmat argt [ eLgin

transm ssion 2 é:ngnt ro?l e}?ﬁr ce:t s‘ﬁat\@g%%o%%g%}gﬁgﬁ?ofgglgal gﬁgx(;mlt%ﬁo dat a.
19 15. 2Tieonipplentsalects oue #fhk pedatermeined set of cmv@nmabnencm ol l er
selects a gpeul ation format for said digital data. 16. The apparatus of
Caim 14 wherein said transmssion 2 controller selects one of a
predeterm ned set of convolutional encoding rates. 17. The apparatus of

C ai m 13 furt het7.conBhe eppgrates of Claimal3 huthererorepsising:em for receiving a
| ocat i op Messagg fdceifer AL g%%ﬂnﬁrcmhgara' tationl 'ﬂ@ssa%@dfﬂ)m said

wherein said transmssion controller |s fol" receliving sald-l ocation nmessage
and for cotsePEnePRAmENigation staliggst n said first comunication 6 station

and sai g > gconWmn el tmfsﬁ{é@élbﬁnEgﬁ?ageﬁrldmere@bmn as&idl Rycationn
nessage. e apparat us al, ugt her co

oot ver SWSSTARCARY Bt (B BnEGad digiance Betwhen skt it KOs AUIRISALORy 1 r om
sai d segongtationmmunidcsdid wecshdt commatidadion stationMiar acdordande twiths gaiglsi on
controller |stfor gﬁg@grlng the energy of said received signal and for '
conmputi ng kﬁ@ iRy between said first 6 comunication station and

said second communication station in accordance with said neasured
energy of said 1&cei Thd appgratus of Llaimk3 Apmplaeratorapeibir(g:ai m 13 wherein said

t ] t ] Ragut
ranem 291 on enBrivefish Allaflih 38t debitlid o %%g%@@g@g@;gmq
comruni cat érergy &om said woadcs@mmwcaims@t@n» endser vi ng a fi rst cel | and

wher ei N4 said ”Wlﬁfeﬁﬁ hﬁﬂ ‘&Qxﬁ‘éxﬁi%lsicﬁ{ cbﬁtxfoTIreE hgrfok %eéﬁﬁ%ﬁ%'t’ﬂ@ g?
si gnal |nd|ct|nga milnée n which to transm.t nsald
transmit s$9da or computmg the distance be‘cween sa1d first

6 communication station and said second communication station in

afeceived sign

accordance with said measured energy of said received signal.

19.  The apparatus of Claim 13 wherein said transmission system
2 transmits said digital data at a fixed maximum transmission energy.

20.  The apparatus of Claim 13 wherein said first communication

2 station is a cellular base station serving a first cell and wherein said

transmission controller is further for receiving a transmit signal indicating a

4 time interval in which to transmit and wherein said transmit signal is

provided such that when said first coommunication station is transmitting

6 other base stations serving cells adjacent to said first cell are prohibited from
transmitting.

21. In a communication system wherein a first communication

2 station transmits digital data to a second communication station wherein
the information rate of said digital data is determined in accordance with the

4 distance between said first communication station and said second
communication station, an apparatus for receiving said digital data

6 comprising the steps of:
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provi ded such that when said first conmunication station is transmtting 6
ot her ba¥@ 9819481 ons serving cells adjacent to said first RIUSIGHLET7
prohibited fromtransmtting. 21. In a communication systemwherein a
first communication 2 station transmt20digital data to a second

communi cation statjon ere e information rate of, said di |taI data is

deternined in XEEBIVEENE W@Ptf?fé TRCGVING, ke SRigh REGANG; fognundgation a
comuni g atdighalsinticating saidsmifdrmetiondatynmuni cati on station, an apparat us

Subsystem 3? @e&r&ﬁrgoc%w??%ﬁ SBeFB SRR Shcason, RHEFELY T
sai d i {0 ormemeivimg fatnaat troaccortapeowsds saidf infoshdon iratg; andsai d second

conmuni cati on gLl an &udGeracsl WRALERIR! FARBCI0E J80ssil e il

information rate; CEl ver Subsys
recei vildg Gatadndicgprdanceowithisaid pelactedrrgeeivingformatai d sel ected recei ving
format. 22. The apparatus of Claim 21 wherein said control processor is

o (oot oot oo TR BBl REABE 18k 21 EABRALAL Hinly FhmBaa e o
The apparaaalmtnfg Lidecodizrg fomadi n said control processor is for selecting a
denodul ati on format.

23.  The apparatus of Claim 22 wherein said control processor is for
2 selecting a trellis decoding format.

24.  The method of Claim 21 wherein said control processor is for
selecting a demodulation format.
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