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downl i nk dedi cated physical channell; FIG 14 ill ustratesPSTUSHPFHEpacket
channel timng diagramw th associ ated 3 downlink physical channel; 25 FIG

15 illustrates a common packet chanmpnel timng diagramw th associ ated
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spread-spectrumreceiver is shown. |25 spread-spectrumreceiver are |ocated
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spectrum: modulation. The CDMA system has a plurality of base stations (BS) 31, 32, 33
and a plurality of remote stations (RS). Each remote station 35 has an RS-spread-
spectrum transmitter and an RS-spread-spectrum receiver. An uplink is from the remote

15  station 35 to a base station 31. The yplink has the common-packet channel (CPCH). A
downlink is from a base station 31 tg the remote station 35, and is denoted a2 common-
control channel (CCCH). The co

the plurality of remote stations.

n-control channel has common signaling used by

An alternative to the commonicontrol channel, but still using the common-packet

20  channel, is the downlink dedicated physical channel (DPCH), shown in FIG. 2. The

dedicated downlink channel has si
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aling that is used for controlling a single remote
As illustratively shown in FIG. 3, a BS spread-spectrum transmitter and a BS
spread-spectrum receiver is shown. [The BS spread-spectrum transmitter and the BS
25  spread-spectrum receiver are located |at the base station 31. The BS spread-spectrum
receiver includes an antenna 309 coupled to a circulator 310, a receiver radio frequency
(RF) section 311, a local oscillator 31
digital converter 314. The receiver

and the quadrature demodulator 312.

» @ quadrature demodulator 312, and an analog-to-

section 311 is coupled between the circulator 310

he quadrature demodulator is coupled to the local

30  oscillator 313 and to the analog to digital converter 314. The output of the analog-to-
digital converter 315 is coupled to a prpgrammable-matched filter 315.




the preanbl e processor 316, pilot pr cessor 317 and dat a-and-control
processor 318. A de-interleaver 3:
and a forward-error-correction 5 (FEC) decoder 321. The BS spre
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in-phase component and the quadrature-phase
component to a digital signal. These functions are well known in the art, and variations
25  to this block diagram can accomplish the same function.

The programmable-matched filter 315 despreads the received spread-spectrum
signal. A correlator, as an alternative, may be used as an equivalent means for
signal.

The preamble processor 316 detects the preamble portion of the received spread-
30 spectrum signal. The pilot processor detects and synchronizes to the pilot portion of the

received spread-spectrum signal. The|data and control processor detects and processes

despeading the received spread-spectruy

0 is coupl ed between the conlt gghllﬁmégm




10 sequence generator 327. The packet is converted to an anal og signal by
digital-to-analog converter 328, and in-phase and quadrature-phase
conponents are generated by quadrature nodul ator 329 using a si gn#lGF 2609
| ocal oscillator 313. The packet is$ translated to a carrier frequency,
filtered anghgopdoifi ed by transmtter RF section 330, r}g,ﬁ}t{g@ asses
through circulator 31 and is radiated by antenna 309. 15 7348
illustrative enbodi ment shown in FIG 46 a RS spread-spectrumtransm tter
and a RS spread-spectrumreceiver are shown. The RS spread-spectrum
transmtter thanddt tOFLﬁ R§ read- ggetrum receiver are |ocated at the renote
station 35, "Shovr oF Y &‘ Focerved r'g’ﬁ?t@%&ﬁ%cp?‘ﬂmfiéﬁepwﬂmuMes an
ant enna 409cmnmmb1en9ttetaed¢-ﬁmiea¢eezellﬁh FEC de&iel Yo Q i 84 s({é Uencéz’ (RF)
sec ion 411, a |l |lator 413, a quadrature 20 and
an anal og-t 8% %Ft&%t%m@‘ﬁ%&qe‘é‘?deﬂ 2! The receiver RF section 411 is coupl ed
bet ween the ci rcmltﬁégs trddsehiflét, daEU th 414.
The out pLgt f anal o -to-did ﬁﬂg%é&{dﬁ??ye Eéj%c%gﬁr& “@dktﬁﬁw Y&Hgnent
det ect or, Bl‘d% ayFr 338 Jihe reskey| fenmatter firmats dagp, avigrabihg - ackmwlbmwhp t he

knowl ed d 4 - Aqde-dnterl.
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O
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through a 1 /57591 | PCT/ US00/ 07348 _7 nul ti pl'exer 4
i nterl eaver %ﬂ%ﬁ né(r%alag\?opﬁ o‘fS’r&eﬁP%Fr°@5§°§lo?sctlhtWa3rlﬁabT['be gadkat devi ce
425 is coupraslagévs acartith frefuenipy, ERaAMmA YHPHAREL by transmitter RF section 330,
and then passes through circulator 319 and is radiated by antenna 309.
15 In the illustrative embodiment shown in FIG. 4, a RS spread-spectrum transmitter
and a RS spread-spectrum receiver ane shown. The RS spread-spectrum transmitter and
the RS spread-spectrum receiver are located at the remote station 335, shown in FIG 1.
The RS spread-spectrum receiver includes an antenna 409 coupled to a circulator 410, a
receiver radio frequency (RF) section 411, a local oscillator 413, a quadrature
20 demodulator 412, and an analog-to-digital converter 414. The receiver RF section 411 is
coupled between the circulator 410 and the quadrature demodulator 412. Tﬁe quadrature
demodulator is coupled to the local okcillator 413 and to the analog to digital converter
414. The output of the analog-to-digital converter 415 is coupled to a programmable-
matched filter 415,
25 An acknowledgment detector 416, pilot processor 417 and data-and-control
processor 418 are coupled to the programmable-matched filter 415. A controiler 419 is
coupled to the acknowledgment detegtor 416, pilot processor 417 and data-and-control
processor 418. A de-interleaver 420 is coupled between the controlier 419 and a
T, 42].
30 The RS spread-spectrum trangmitter includes a forward-error-correction (FEC)
encoder 422 coupled to an interleaver 423, A packet formatter 424 is coupled through a

forward-error-correction (FEC) decod
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5 A digital -to-anal og converter 428 quadrature nodul ator 429. The ¢
oscillator 413 and a transmtter coupled to the circul ator, 41 ‘IiE
controller 419 has contr 10 414, pnrogramrabl e-matched filter 148 I @3
converter 428, the spreading 425, |the packet formatter 424, the

I nt er| eavewoditsd7sei he FEC encoder 422, 453. 15 A recei veg&,g%qﬁﬁpectrum
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di agr am carcoagle®idithé &hrulk@s 4p9.09r ampabl e-mat ched fi signal. A correlator, as

an alternative despeading the receilved spread-spec 25 The acknow edgnent

detector spreadP§seRtAllehfts] Bisatontrghlinksi doupleg te thef artatog-o-@ipital Eshverter
Spr ead- 3pefinUfoglanitBRARRERd! Mfer 435 2RO e8Il deliSiof S58 the digital-to-
analog converter 428, the spreading sequence generator 427, the variable gain device

425, the packet formatter 424, the| de-interleaver 420, the FEC decoder 421, the

interleaver 423, the FEC encoder 422, |the preambie generator 452 and the pitot generator
453.

15 A received spread-spectrum signal from antenna 409 passes through circulator

410 and is amplified and filtered by geceiver RF section 411. The local oscillator 413
generates a local signal which quadrature demodulator 412 uses to demodulate in-phase
and quadrature phase components of the received spread-spectrum signal. The analog-
to-digital converter 414 converts the in-phase component and the quadrature-phase

20  component to a digital signal. These functions are well known in the art, and variations
to this block diagram can accomplish the same function.

The programmable-matched filter 415 despreads the received spread-spectrum
signal. A comelator, as an altema ive, may be used as an equivalent means for
despeading the received spread-spectrum signal.

25 The acknowledgment detector 416 detects the an acknowledgment in the received
spread-spectrum signal. The pilot processor detects and synchronizes to the pilot portion
of the received spread-spectrum signal. The data and control processor detects and
processes the data portion of the received spread-spectrum signal. Detected data passes
through the controller 419 to the de-interleaver 420 and FEC decoder 421. Data and

30 signaling are outputted from the FEC decoder 421.
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transmts & mediHatpg 49 usiag ia signaldrenT focal Bhallatomitdn- synchr oni zat i on
channel has Referring to FIG. 5, the base station transmits a common-synchronization

channel, which has a frame time duration TF. The common-synchronization channel has
15 a common chip-sequence signal, which is common to the plurality of remote stations
communicating with the particular bage station. In a particular embodiment, the time TF
of one frame is ten milliseconds. Within one frame, there are eight access slots. Each
access slot lasts 1.25 milliseconds. Timing for the access slots is the frame timing, and
the portion of the common-synchronization channel with the frame timing is denoted the

20 frame-timing signal. The frame-ti:tng signal is the timing a remote station uses in
selecting an access slot in which to

it an access-burst signal.

A first remote station attempting to access the base station, has a first RS-spread-
spectrum receiver for receiving the common synchronization channel, broadcast from the
base station. The first RS-spread-spectrum receiver determines frame timing from the

25  frame-timing signal.

A first RS-spread-spectrum [ftransmitter, located at the first remote station,
transmits an access-burst signal. An dccess burst signal, as shown in FIG. 5, starts at the
beginning of an access slot, as deﬁled by the frame timing portion of the common-

synchronization channel.

30 FIG. 6 illustratively shows thI common-packet channel access burst format, for

s-burst signal has a plurality of segments. Each

each access-burst signal. Each acce
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15 signal.

Referring to FIG. 4, the pre

ble is generated by preamble generator 452 and the
pilot is generated by pilot generator 453, A preamble format is shown in FIG. 8. The
preamble format with a pilot is shown in FIG. 9. The multiplexer 451, with timing from
the controller 419, selects the preamble then a corresponding pilot, for packet formatter

20 424. A scries of preambles and pilots may be generated and made as part of the packet
by packet formatter 424. The preambles and pilots can have their power level adjusted
either in the preamble generator 452 and pilot generator 453, or by the variable gain
device 425.

The BS spread-spectrum receﬁver receives the access-burst signal at a detected-

25 power level. More particularly, the access-burst signal has the plurality of preambles at a
plurality of power levels, respectively. When a preamble with sufficient power level is
detected at the BS spread-spectrum neceiver, then an acknowledgment (ACK) signal is
transmitted from the BS spread-specttum transmitter. The ACK signal is shown in FIG.

6, in response to the fourth preamble having sufficient power for detection by the BS

30 spread-spectrum receiver.
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15  the collision detection field for several remote stations. If the collision detection field
were correctly re-transmitted to the ‘remote station, then the remote station knows its
packet is successfully received by th¥ base station. If the collision detection field were

collision with a packet transmitt

. | .
not correctly re-transmitted by the base station, then the remote station assumes there is a
by another remote station, and stops further

20  transmission of the data.
FIG. 11 shows a frame format|of a common-packet channel data payload.

In operation, an overview of the way this transport mechanism is used is as

follows. A remote station (RS) upon power up searches for transmission from nearby

base stations. Upon successful synthronization with one or more base stations, the

25 Remote station receives the necessary system parameters from a continuously
transmitted by all base stations adcast control channel (BCCH). Using the
information transmitted from the BICCH, the remote station can determine various
parameters required when first transmitting to a base station. Parameters of interest are
the loading of all the base station in the vicinity of the remote station, their antenna

30  characteristics, spreading codes used to spread the downlink transmitted information,

timing information and other control information. With this information, the remote
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te station could depend on various factors. Some

of those are: class capability of the remote station, prioritization, the control information
transmitted down by the base station, and various bandwidth management protocols

residing and executed at the base station. A field at the beginning of the data portion
signifies the length of the data.

The structure of the access burst is shown in FIG. 6. The access burst starts with a

25 set of preambles of duration T, whose power is increased in time from preamble to

1
constant. For the duration Tp betwey

preamble in a step-wise manner. The transmitted power during each preamble is

b preambles the access burst consists of a pilot

signal transmitted at a fixed power level ratio relative to the previously transmitted

preamble. There is a one to one co

trespondence between the code structure of the

30 preamble and the pilot signal. The pilgt signal could be eliminated by setting it to a zero

power level.
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The Preamble Signal Structure

There is a large set of possible preamble waveforms. Every base station is

assigned a subset of preambles from|the set of all preamble waveforms in the system.
is using is broadcast through it’s BCCH channel.
reamble waveforms. One existing way is to use a

le from the set of all possible orthogonal Gold

b
codes of length L. A preamble coulJn:hen be constructed by repeating the Gold code a
number of times N to transmit a len

The set of preambles a base station

20  There are many ways of generating p

single orthogonal Gold code per pre

N complex sequence. For example if A denotes
the orthogonal Gold code and G; = {gio g, g2 ... gn-1], a length N complex sequence,

25 then a preamble could be formed as s

own in Fig. 8, where, g;;, j=0, ... ,N-1, multiplies

every element in A. Normally the sets of G;’s are chosen to be orthogonal to each other.

This will allow for a maximum of N possible waveforms. The total number of possible

preambles is then L*N.

The preferred approach is to nise different codes rather than a single repeating

30 code in generating each preamble. In that case, if L possible codes, not necessarily Gold

Codes, were possible, designated by Aq, Ai,...,Ar.;, then possible preambles will be as
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transmitted corresponds to the spec

ata. The

ntr ol
COtOI same time,

ed to receive the ACK signal. The ACK signal
ific preamble structure transmitted on the uplink.
Once the remote station detects the f\CK signal corresponding to transmitted preamble
by the remote station, the remote station begins transmission of its data,

Corresponding with the preamble structure in the uplink there is a corresponding

20 in time power control information symbol and a corresponding in time collision

detection field. Upon start of data kransmission the remote station uses the downlink

transmitted power control information to adjust its transmitted power. The power control
symbols are decoded to derive a bini;ry decision data, which is then used to increase or
decrease the transmitted power accoxilpiingly. Figure 11 shows the structure of the uplink
25 frame and the slot format for the dLita portion of the uplink transmission. Data and
control information is transmitted in an in-phase and quadrature-phase multiplexed
format. That is, the data portion could be transmitted on the in-phase coordinate and the
control portion on the quadrature-phase coordinate. The modulation for the data and
control is BPSK. The control channe

the demodulation of the data. The

1 contains the information for the receiver to enable

30 control channel provides for upper layer system

functionality. The data portion consists of one or more frames. Each frame consists of a
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transm ssion of .the current packet| The pase 10 station reads the
col lision e idHF\"t?‘réq ﬁ“"a e WSeT dsc prerationaly  Hthaidogmiink ichanngk wews 1atsi on

det ect | on Tdpelaflof thiiALEPACIchikol bl el Bbd o3P alEHSE! haBt b Slslagiet ect ed
by the renote station matched thejone just being transmtted by the same
renote station, Thed&stenformation (RI) figld is used to provide the transmitter with the ability

to change its data rate without the negessity to explicitly negotiate the instantaneous data

25 rate with the base station, The servicg field provides information of the particular service

the data bits are to be used for. The length field specifies the time duration of the packet.
The signal field can be used to provide additional control information as required.

Additional functionalities of] the common packet channel are: (1) bandwidth
management and (2) L2 acknowledgment mechanism.

30 The bandwidth management functionality is implemented via signaling

information on the down link common control channel. There are three ways for




collision detection field is an identification that the transmssion is
being received correctly. The renpte station then continues tr Sg\@ wﬂg
the remai ning of the packet. In 15/case the collision detection llj ot
been receiyed correctly by the renpte station, then the renpote station
consi ders RO B‘éﬁeket reception by the base station as errpPriEUSH/O7RAN

di sconti nues transm ssion of the reminicng packet. The function of the
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of both thg data and control bits. |The transmtted power control (TPC) bits
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identified by a specific number. One *}vay for the base to relay the information about the
correctness of the packet is to identilky all the frames and sub-frames that have been
received correctly. Another way is to lidentify the frames and sub-frames that have been
25 received in error. The way the base slkation could identify the correctness of a frame or
sub-frame is by checking its cyclic esidue code (CRC) field.  Other more robust
mechanisms for acknowledgment |may be used. For example, a negative

acknowledgment may be part of the ¢ommon packet channel. The base station could

send a negative acknowledgment (ACK), as part of the L1 ACK, in order to force the
30 remote station from transmitting the message part.




portions of the packet have beingnieived correctly or which have being
received incorrectly. There are ny existing ways of i npl empmt |Ap§ ?ﬂt
particul ar protocol to relay thisitype of information. For exanple, nﬂe
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each frame"@8MIEting of a nunber of sub-frames. The fraRES/UsEPRIH%enti i ed
by a predeterm ned nunber. The sub{frangs in each frame are al so

identified by a specific nunber. e way for the base to relay the

i nformati on about the correctness|of the packet is to identify all the
frames and GliBpemtioes t hat have been received correctly. Another way is to
identify the frames and sub-franes|that have been 25 received in error. The
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Thi's defsi nestilahie BaseQBioR dokaS A 1504MMA! koI Eathat R Sp%eeﬁﬁlg refitdd? access
protocol. Each renote station repeatedly transmts its preanble sighal
and the acknowledgment is correctly received by the remote station. There could be

more than one remote station transmitting the same preamble signal in the same access
slot. The base station cannot recognize if two or more remote stations were transmitting
the same preamble in the same agcess slot. When the base station detects the
20  transmission of a preamble signal, it fransmits back an acknowledgment message. There

is one acknowledgment message coprresponding to each possible preamble signal.

Therefore, the are as many acknowledgment messages as there are preamble signals.
Every transmitting remote stationi which receives an acknowledgment message
corresponding to its transmitting preafpblc signal, will start transmitting its message. For
25 each preamble signal, there is a corres'ponding spreading code used by the base station to
transmit the message. The message |transmission always starts at the beginning of an
access slot. Since there could be a nlﬁmber of remote stations using the same preamble
signal in the same access slot, they :Ftart transmitting their message at the same time
using the same spreading code. In ]l;tat case, the transmissions of the remote stations

30  likely interferes with each other and thus is not received correctly.




15 until the base station detects the pre; and the acknow edgnent is
correctly able, acknow edges that the preanble is received, rggei l\jgd dﬁg
the renpote station. There could be|nore than one renote statio 2
transmtti na t he sane preanble sigmal in the same access slot. The base
station ca8¥5P¥cognize if two orlnore renmote stations RETESOUERENI tting
the same preanble in the same access sI?t VWen the base station detects
the 20 transm ssion of a preanble $igna it t~ansmts back an

acknow edgnent message. There is ¢ne acknow edgnment nessage correspondi ng
tokea\(I:\A h SOSSI bl Eaglr reaold fatRingnadhdes Ebﬁfs&hafﬁsf:uém@]a)r?ela% tiMéginning of

ackno gr.nent e es as e_a reanbl e signal s Every transmitting
remote st atiq otﬁanﬁmtﬂs‘?aé’g s?%&e#‘%&aﬂg& I‘eﬁg}'ﬁ%‘fﬁ’ﬂn ke sachgemotesitativa #8ddi ng t o
| ts transmiddepéi@eiyefohlegehSdtBitE emotd Statii. alterd fs%rfﬁéﬁetfhbcpﬂm'lﬂ‘:@ ni¥hbgge. For
25 each preample signal, there is & correspondi ng ‘grea I ng code used by

the base sft& ?}HStBWOE?%ﬂgﬁﬁatlortSH@n%lzggtéclrmq:ésagggts geame timsmess likdly al way's
starts al hReRMHEBID BEIUA WhAIRERSe Hafbn re§é109setptﬂ<t‘f{t 1§ ML B2l Sraioff U TR
of renpte stations using the sane fie Sandtact s sl ot
they st art reflegtychark.ttrangmith bgk, thesE€Rfecldtto ttteerewtmstamam Thes irergott tsetusmrre

spreadi ng LI & SSI th

Tty |t S e e od QS Bota b UL R LS s by ErL AR g flnell . 1
AUG 2003 WoeldGhsrwniie sElonUGoonbied AR
collision detection,(CD) fiel n the, .be n|n of the transmtted
resshge. TREMEFER somtetih e e Bl A %ﬁv@yor& R e, fhees ot

i ndependenideysage, @ndaac Hf thie keflecRaraI) Gieft Bérh Wb bakb @fafoh JidondR HeR& thegde | | M t ed
nunber of CD fie Two renote sfations trammtting their nessage at the

ds.
sane tine FFB%?“‘V?‘L@( (hegemplg Statign, ther e gemotessations pgume that theee heg deensa at i on
recei ves t pai6bh hicedishs taheniaans ittty mEgideafilasmback, transnits back, the
Cfield to the rem)tgb station. The rer@ﬁ%%1 stact‘?-.\[f}ont'er reads the reflected CD
field by the b e station. If the reflected CD field matched the CD field
t he renot eEEcdeiaBaweronttol  t od  the renote station assurres that the renote
station is Dbei r yved correctly t he base il.on and conti nyue
transmtting thgl%r es lh? T e fB ; Eéb‘)‘glf“e%fa??i FAFCFSS “Esétsé%‘ag field
from tHS besentttat from e dematt stwibe ffo tIREHRE Btatibh. af’l&i@ﬁa&@@taﬁ&n trlagsniigndt e
station, tEr[ﬂg the renote st%ﬁ umes that there has been a collision
and stops FLAIRG SLEHAL LN P C%ﬁ gronizatign channeba The resgls
Cont rol  FI §hatick? syrlaBWaizad t kteehroad acc@;tﬂ@&dsﬁe%mz&tont&t‘mﬁé ARCRAGevYr St

signal 15 transmtted fromthe renote station ~to the base station. The
base st at i BANETERRGnfermgtion frgrmethe ﬁ#mg}u@mg ignaly sThegframhe tivingainéormation

cormon. oY NEENAN a8l EARTRRVAE tRndieT0kEn <8 Fhfl EILOBUAPSEh] | e

br oadcast conmon-synch Foni zat| on Channe retrieves Trane-
i nf or ma¥0i okisihg dhe framefiming tnfmnayos,n@nabmotﬂmubnm ttp| mmgsmnssflat mtatmg)n

i ncl udes t &%e&dl@ l-qc% t]tug %m%cﬁﬂleﬁthﬁte r te t"»taf':iori’Jl axlwodgs ﬁaanfr %Prgén dttxrat?cpn into a

access-bur st Si
number of access-time slots. The duration of a time slot can be half the duration of an

access slot. The remote station starts transmitting an access-burst signal at the beginning
of an access-time slot. The frame-time reference of the remote station is not necessarily
25  the same as the frame-time reference qf the base station, due to propagation delays.

The access-burst signal of FIG. 12 comprises a plurality of RS-preamble signals,
RS-power-control signals, and RS-pjlot signals, respectively, transmitted in time, at
increasing power levels. The power from RS-preamble signal to RS-preamble signal
increases according to the power values Py, Py, P;, ... The power value.t increase

30 according to their index, that is, Py < P; < P,,... The combined plurality of RS-preamble
signals, RS-power-control signals, and RS-pilot signals, makeup part of, or all of, the
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of an access-time slot. The frame-tine reference of the renote station is
not necessarily 25 the sane as the frame-tine reference of the base
station, due to propagation delays.,| The access-burst signal of FIG
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base station to measure the received power from the remote station, and consequently

power control the remote station using power control information transmitted from the
20  base station to the remote station.
Within an access-burst signal, [the remote station continuously transmits an RS-

preamble signal, followed by a RS-power-control signal, and followed by a RS-pilot

signal. The base station receiver sqlarches for the transmission of the RS-preamble
signals. At a predetermined time instant after the base station detects an RS-preamble
25 signal, the base station starts transmi*ting a BS-preamble signal as shown in FIG. 12.
The remote station, after every transmiission of a RS-preamble signal, tunes its receiver
to receive the BS-preamble-pilot signal. The RS-pilot signal transmission timing offset is
previously known to the remote station, The remote station starts receiving the BS-
preamble-pilot signal at the known time instant. The spreading code used by the base

30  station to transmit the BS-preamble-pilot signal is known to the remote station since the




base station to neasure the recei V%S power fromthe renote station, and
consequently power control the refote station using power conty 003
information transmitted fromthe 20 base station to the renote stﬂ"ﬁo?n
Wthin an access-burst signal, thelrenpote station continuously transmts an
RS- preantveogs’gnal , fol | oned by a\RS— power - control si gn#ACT/UsaeloB4d | oned by
a RS-pilot signal. The base station regei ver searches for the transm ssion
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20 SNR of the received BS-preamble-

below the previously defined RS-S
signal, e.g., a 1-bit, to the base st

ilot signal, measured by the remote station, fell

-level, then the remote station sends a “increase”
ion, commanding the base station to increase the

transmitting power level of the BS-preamble-pilot signal. In the case the SNR of the BS-

preamble-pilot signal, measured by the remote station, fell above the previously defined
25 RS-SNR-level, the remote station sei‘ls a “reduce” signal, e.g., a 0-bit, to the base station
commanding the base station to redude the transmission power level of the BS-preamble-
pilot signal. This process continues for the time duration of the RS-power-control signal.
If the base station had detected the RS-preamble signal, then the power of transmitted
BS-preamble-pilot signal is adjusted by the remote station to bring the measured SNR of

30 the received BS-preamble-pilot close to the predefined RS-SNR-level.
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"increase" signal, e.g., a 1-bit, |[to the base station, comra g‘hr@f}bz fase
station to increase the transmtting power |evel of the BS-p ﬁﬂ
signal. In the case the SNR of the|BS- preamble-pilot signal, neasured by
flie remotWOMESbn fell above the previ ousl y defined 2RISR MBVel , the
renote station sends a "reduce" signal, g., a 0-bit, to the base station
commandi ng the base station to reduce t e transm ssi on power |evel of the
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station. | AndiD 1 tting
t he next Rga%%g?l%tgégﬁﬂgﬁgﬁetrangf s?%gr?ﬂgﬁ@tlkteﬁﬁérﬁo S&%n tS%e‘g ected
the transrifasmigsionfoftthe agkiomdedgayimmetsaps sthayahe umetmlmemt)aessmat i on
decodes the, sage. 15 Fromthe decoded message, the renpte station
decides if teh ecoded acknow edgrrent nmessage is a positive or negative
acknow édgnent . Frdmt the demolebwhessippp the neSBaY Gtatieh edetedeer M Mad defoded
negative, te station $ all trans sions. The renote sta
i on startsagélalwtrlledsﬂnea | 'BEEEC e ’S@F nf thgeIvey r"‘gfﬂ'é’t“@?qﬁ“'@ﬂ bdEkthef f
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base stati @H YHEEYSHORS ¢ phLhe smate Statien gatls again abtaefaterniime by gpBEr wcei ved
SNR of t herddeemthiedibARR=-0¥ protess| B dﬁﬁé@eégfp m ned
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by sending an " ?ﬁ%?%gsgﬁﬁrgf%%gf&ﬁc &g?f’ l%%lgﬁaf aﬁdﬁ né¥ if G Tebcived SNK

of the received RS-pilot signal were #bove or below a predetermined BS-SNR-level. If

the measured received SNR of the RS-pilot signal were below the predetermined BS-
SNR-level, then the base station [commands the remote station to increase the
25  transmitting power of the remote station, by sending an “increase” signal, such as a 1-bit
command, to the remote station. If the measured received SNR of the RS-pilot signal
were above the predetermined BS-SNR-level, then the base station commands the
remote station to decrease its transmitting power by sending a “reduce” signal, such as a
0-bit command, to the remote station.| These commands could be transmitted via a set of

30 DPCCH-pilot symbols followed by a few power DPCCH-power-control symbols.
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access-burst signal code structure and
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the remote station receives the base station. This




stop any transm ssion until a laten time. CPCH wth a Ping-Ponging Preanble
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Nommally, there are different iRS-preambles for each base station. Also, given

25 that the base stations are not synchror*ized, transmissions to different base stations might
need to occur at different times. !Thcrefore, the remote station needs to transmit
alternatively to a number of base sﬂfations and also expect their acknowledgments at

. . | » . -
different times. Clearly, the remote station transmits to 2 single base station and always

the same RS-preambie if the remote sjation deemed that it were in the receiving range of

30 asingle only base station.
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of the L1 acknowledgment signal}s, the remote station then sends a collision

25  detection/collision resolution-preamble (CD/CR-preamble) to a single base station. That
is, the remote station sends a CD/CRlpreamble which can be detected by the selected

base station in the base-station-group. The base station that receives the CD/CR-
preamble responds back with the same CD/CR-preamble. The different CD/CR-
preamble code structures are known to) all base stations in the base-station-group through

30 some negotiation carried out beforehand between the remote station and the base stations

in the base-station-group. The CD/(IR-preamble serves the purpose of detecting the




25 detection/collision resolution-preanbl~ (CDO/CR-preanble) to a single
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from said BS-spread-spectrum transmitter, any of data and pewer control information, to

said RS-spread-spectrum receiver.

2. A method as set forth in clhlm 1, wherein the step of transmitting the access-
burst signal comprises transmitting the plurality of segments at sequentially increasing

power levels.

3. A method as set forth in clai@ 1, further comprising the steps of:

transmitting, from said RS-spread-spectrum transmitter, responsive to receipt of

the acknowledgment signal, a selected RS-collision-detection (CD) preamble from a

plurality of RS-CD preambles;

detecting, at said BS-spread-sp

transmitting, from said BS-spr¢

{

ectrum receiver, the selected RS-CD preamble;

ad-spectrum transmitter in response to detecting the

selected RS-CD preamble, a BS-CD preamble;

detecting, at said RS-spread-sp

ectrurn receiver, the BS-CD preamble; and




transmtting fromsaid first BS-sprnead- spectrumtransm tter a first
broadcast common-synchroni zation ¢hannel having a first comm‘nﬁ AUG 2003
chi p-sequence signal, the first brnoadeast comon-synchroni zati on channel
conprising a first frame-timng signal; transmtting fromsaid second

3S- spr ead- spect rumtransnmtter, a second broadcast comon-synchronization
channel ha ° ng, g &ﬁﬁﬁgdﬁﬁﬂ g& Pad H&ti&%‘%raﬁérﬁ;lf}k dal ¥ s?l%%%?é‘gta%r?adca“
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first pl uwalprisingahe steppeftti ve power | evels; receiving at said first BS
spread- spectrumrecei ver at |east ¢ne segnent of the first access-burst
signal at a fitrsbsmitéihgcfren- padefirst B®dspread-spesminit itragsrhittern & dirst broadtast
BS4spr eacconpréd-sytithioniuasion tchaine hhvingta fissk somhrauigiip-sequene sighall @rpfinsi ve
to the reaseidehst@ominith-&inch@akatiOn hamaelBdRiprisin@Gefirdt Rméfienihg Eighal;
acknow edgnment signal at the RS-spnead-spectrumreceiver of the one renote
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set trthg alm further “conprising t transmtting fr sai d
first BS-spreéad spectrumtransnitter, any of data and power-control

nfor mation, _tg bie Bsnhaad sfggeg%mqﬁ' 8RR Lp A HOGFE TR 3" b By 2 ©
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transn ugﬁpj fﬂewffwogtsyn wpiz2lion Fioneh and dereiging s b iy frpBithe
segment s Tameit H’t?%t?ﬂ}arncreay ng power |evels. 8. The nethod as set rth
in claim7, further co te smttin |df|
BS- spr ead- spedErinirgh ?'ts %H‘frp’ffﬁnégg a‘?ﬁ%&%(“&ﬁ?g{a@fm t | on,
to the RIreicastompaen sYiroaEd IQ%F nel, plermining; a-sespnd frame tgning n?‘ret hod
as set fobe rperendc fEamertgning, pigna; f@?ﬁpﬁ’%ltﬂgthﬁ heceiv e sopmonismehionization
based on chaynels, dgenamingatepid ansderppi§istationite rarsnyt toesaidofirst basestaioBne renot e
station, fromthe first and the second broadcast conmmon-synchronization
channel s, to fremitheRStspreadrapectrum dransmister ofthetnneaemptet tyron, transmitting a
first access-burst signal, the first access-burst signal comprising a first plurality of
segments at a first plurality of respective power levels;

one renmpte stafion,, n%ctﬁé&’és ¢ Fbnt
br oadcast N zatjon c
timng f r%%letnngeme?jyg% lgﬁ%‘ fmn
RS- spr ead- spec, rumli;ecel ver .. of t he

receiving at said first BS spreah—spectrum receiver at least one segment of the first
access-burst signal at a first detected-piower level;

transmlttmg from said first BS+spread-spect:rum transmitter a first acknowledgment
signals responsive to the receipt of the|at least one segment;

receiving the first acknowled%ment signal at the RS-spread-spectrum receiver of
the one remote station; and |
|

responsive to the receipt of the first acknowledgment signal, transmitting a first
spread-spectrum signal comprising data from the RS-spread-spectrum transmitter of the
one remote station. !

6. The method as set fbrth in claim 5, further comprising the step of
transmitting from said first BS-spread{spectrum transmitter, any of data and power-control
information, to the RS-spread-spec receiver of the one remote station.




transmtting fromthe RS-spre cl-spectrumtransmtter of the o;‘eﬁr tzﬁ
station to said second base station, a second cess-burst signal c@%r' g$ ng
a second plurality of segnments at |a segond plurality of respective power

| evel s; receiving at said second B% read-spectrumreceiver at |east one
segnent of the second access-bursf signal at a second detected- power
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the o second ck 0 ent. Si dl
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the one r&mgtestaiion: frgm the firstjand thessecopbrondrastrommenssysichr q%%lﬁn apgls; he
transni t ttedgrthesdrapanid trisaid secand bgsegtatioagnent s at 12. The nethod as set f
rth in claim1l, further corrprl sing the step of transmtting fromsaid
second BS-s eta@smtéeg pectipn toansguter ofrible posveamote gtatipp to

i nf or mat iseid second fescRBaker, enskeopd arcassrburst eignalr capfiprising asecondnplueality af i on.
13. A netdeguiests as@tecbod phurality of sdspedhive powehlevels,onpri si ng t he steps of
transmtting, fromthe RS-spread-spectrumtransnmtter of the one renote
station an RSeceivihgsit eaiddeteclt BSspleadspatraanieceived atcleast ohe gogmentlofrtheé i ty
of RS- CD set@fidebess-buie sippakit\usetchdidRetgdtpafer idvel;f i r st acknow edgnent
signal; detecting, at said first BS-spred-spectrumreceiver, the sel ected
RS- CD pr eanbl afansiitiing Adec@DIcRibMiedgnentt signd SoBSsLR peédAdDBS-spread sai d

first BS tﬁﬁﬁi‘t@ﬁﬁﬁﬁfeiﬂ rPe§ oRBiIvHitd WF&blﬁt of MIZNANERL b Sepinéit iofthd §ond
sel ected dsIBupst 8kl etecti ng,l at the RS-spread-sptramreceiver of the

one renpte station, the BS- CD

receiving the second acknowleﬁgment signal at the RS-spread-spectrum receiver of
the one remote station; and

spread-spectrum transmitter of the ome remote station, responsive to the receipt of the

transmitting a second spread spectrum signal comprising data from said RS-
second acknowledgment signal, to sai

second BS-spread-spectrum receiver.

transmitting from said second BS-spread-spectrum transmitter, any of data and power-

|
10.  The method as set forth in claim 9, further comprising the step of
control information, to the RS-spread-spectrum receiver of the one remote station.

11.  The method as set forth in claim 9, wherein the step of transmitting the
second access-burst signal comprisc:%lh transmitting the second plurality of segments at
sequentially increasing power levels. |

12. The method as set fi Irt:h in claim 11, further comprising the step of
transmitting from said second BS-spread-spectrum transmitter, any of data and power-
control information, to the RS-spread-spectrum receiver of the one remote station.

13. A method as set forth ir+ claim 5, further comprising the steps of:

transmitting, from the RS-spread-spectrum transmitter of the one remote station an
RS-collision-detection (CD) preamble selected from a plurality of RS-CD preambles
responsive to receipt of the first acknowledgment signal;
|

detecting, at said first BS-spre%d-spcctmm receiver, the selected RS-CD preamble;




preanble; and transmtting data to|said first base station frOT‘lé]gﬁl
RS- spread-spectrumtransmtter of [the one renbte station. 14. 6 2003

i mprovenent asst forth in claim 13, whegein the BS-CD preanble corresponds
to the selected RS-CD pr anble. 15/ A nethod of transferri g data for one a
plurality of wireless remte station (RS) handsets through a base station
(BS} of a wir ehgsmidinh SORGIRINbRAMLRORIURY Hrst BRRprdidSPecthid] bAhiRBR i S1 N0
a BS-spreasssRekt d igq&sg&%e%rRsa_ fre fpread-spectfum receiver, the
nmet hod conprising the St s of transmitting a frame-timng sial fromsaid
BS- spr ead- Specyg L’ AMIRE!Flea® (Blerruh REAIA T SHTRSYRRHL B BEICN
hannel haw%ﬁbla_a(}];a n chi p-Sequence signal; recerving the brdéadcast co
timng si%fﬁ at ¥ %n RS- spread- specti on-synchroni zati on channel conpri sing

a frame receiyer of. the aqne.. dset .. etermyy ng frame timn ar ~
Rs. Spr cad. <poct et A6y R Sy hrnGe Eien ERGEERS Hoaet SRErd RepPufler
frame-tind ﬁgegf?f‘gﬁ*?m"‘% #a%%i tting an access-burst signal from an
RS- spread- specffumtransmtter of th one RS handset, the_gacgess- byrst
S o compr i ot n-a pTuE Rgeyersnt s At ot Ty el S yhgiein kcRSGHE Heale: o
the accesrsspands & @ﬁéFleﬁ?Xgéi'QDBE“’é’H?l'éad- spectrumreceiver; transmtting
an acknowl ed t_from said BS-spread{spectrumtransnmtter, in response to
the receipt_of 1% he atmsthed of Gnstern fo onerepliraliby of Wireless rgmpig station
recei vi ng&@%@aa@stﬁothr@u@rﬁemseétat@ai@shsf gpviselessdplecornmynicatien petvork, the
transmit thasg statiopr eerdpripieg tar Bidsspséagrapectommpiransinitter danda af BSrepreadagpedruapr ead-
spect r um recavgihetneathod compssogithe steps ofie recei pt of the acknow edgnent ;
recei ving the spread-spectrum ~ signal conprising data at said
BS- spr ead- spectransmitting acfraree-timamgl sifgnalvieord isaig B$reprdad-spdctrom tsaisthittersever
stati on tobrasddabicdonaémeyicheinéziioh charmel Hdvingh®édmsionshipeseqiience Bigahlai m 15,
wherein the step of transmtting the access-burst signal conprises transm
i ng the segnendseitingathel bivaddakty ¢ ohsgyachrorieatin\ehanneb \cehprisimgda t fi@mst ep
of recei vimhgaignal &Sin mep@&g?a QeI Ve F theasiRiRG Rahdadt; | east one segnent
at a detect eg- power level. 1 AUG| 2003 30 17. The nethod as set forth in
cl aim 16, Vmer@tétnﬁl!i‘iﬁg?iﬁaﬁﬁtﬁﬁinghﬁ@RBIsbidae—st&mnﬁ%ééi_S@r SLths bné R8Mahdset
conpri Se%ﬁﬁmﬂ&éibé@gaﬁgﬁinﬁggg%ﬁmﬁ at sequentially increasing power
|l evel s. 18. The nethod as set forth in laim15, further conprising:
transmitting an access-burst signal from an RS-spread-spectrum transmitter of the
one RS handset, the access-burst signal comprising a plurality of segments;

receiving at least one segment of the access-burst signal at said BS spread-
spectrum receiver;

transmitting an acknowledgmient from said BS-spread-spectrum transmitter, in
response to the receipt of the at least one segment of the access-burst signal;

receiving the acknowledgment at said RS-spread-spectrum receiver;

transmitting a spread-spectrum signal comprising data from said RS-spread-
spectrum transmitter, in response to thfa receipt of the acknowledgment;

receiving the spread-spectrum%signal comprising data at said BS-spread-spectrum
receiver; and i

forwarding the data from said hase station to another network element.

16. The method as set forth in claim 15, wherein the step of transmitting the
access-burst signal comprises transmitting the segments at a plurality of respective power
levels; and the step of receiving at least one segment comprises receiving at least one
segment at a detected-power level.




transmtting a selected one of plunality of collision-detecti on1((§fCIRb ?ﬁb%s
by said RS-spread-spectrumtransmitter, in response to receipt ﬁ
acknowl edgnent; if the BS-spread-spectrggnre eiver detects the selected CD
code fromthe RS- spread-spectrumtiransmtter, transm 'ng a BS-CD code
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of one oi nore cess bursts, each|conprising a sequence of coded preanbl e
signals tr ansrﬁfttfc’ SrSRIGRATRRFCITEM] TECriNer é%ts(ftﬁghw@eqted EDende froaydhe RSeach
coded pr %R WF%IHW%@&ESW ingca BSICIA eadet frem svaist BSespatadispectiurn ng

r ef er encetransatigert ande| y aut hori zi ng|each o said at |east one or nore renote
CDVA stations to access the common packet channel for packet transm ssions
to the CDVA bakdhe Rét$poead-spactown dccdegvdrcdetdum the BS-€D eddeh srahsmittivgg dathdoence,
i n r esponsd basedwtiont fram saifl RS spreadtspeceumpranemiees in one or nore received
pat s of access bursts; and receiving CDVA packet data transmtted fromthe
one or nore sel%®ctiXehgthodof pravidirg arcomicn Skt Hanhdl WommmeationeenarayON
packet channeldedivisibe nGilifleascas (SDMA OWirtlBssaesAc it afhe tnethddcdnijftistigot t ed-
aloha timng reference. 20. A nmethod as in claim19, further conprising
transmtting psosdcasiy 4 ﬁhmesinmgbﬁmwmhi@msgﬁﬁoﬁbﬁ%%ﬁ&k dveg one
or nore of cdion Syfithforlibon ShainePRivdulaitd wilSPMR0h ChipiegiiiRe Qirgnﬂi'Dr e parts
of access bursts received over the|comon packet channel. 21. A fethod as

inclaiml , fderivid a GRREIaNHA%IRIIFRY fdR tﬂ@?l‘%in\éﬁﬂnlﬁgﬁﬁ-ﬁal rééﬁ&j%r om

the CDVA fias thedoirhéHpdcRetaR el “’Qz[c'ﬁ ot laf & lone df mofe SBi P of Fenk

19, wher e(bﬁl\/fft' aﬁBﬁsoatqrsas§ LEok! 'oﬁg eészﬁ s, e%gﬁrgf) Eﬁs’mg e:/g'acg%f
(ransm ¢ SHEE B CRA it e lal WS ‘p‘iﬁs haech
conpri si ng gd o‘?g%a §8‘%& S?fa Ny 8‘ Wétgﬁléec ECS bl e codes.

1 5 AUG 2003 31182 r@g as .in % vvher e| n_t he i: f recel Vi ng

preanbl e codes’ ¢ r’fgy 24 ml(' cag 8‘2 k‘ge?f pps of maﬁ%femf’te

channel i3°Eq PHE I(ag5< biranissiensoto the GRM Ach%ﬁ?rﬁé?“qnn an

i nt erval 3§69~ H)(gdtol the slotted-aloha tlmlng reference in response to detection of one or more
preambles in one or more received p s of access bursts; and

receiving CDMA packet data transmitted from the one or more selectively
authorized remote CDMA stations ovier the common packet channel at the CDMA base
station in accordance with the slotted- oha timing reference,

20. A method as in clalm 119, further comprising transmitting power control
signals from the CDMA base station fbr the one or more of the remote CDMA stations, in

response to the one or more parts of access bursts received over the common packet
channel. i

21. A method as in claim 19, further comprising outputting the received packet
data from the CDMA base station to another network element.

22. A method as in clain'i 19, wherein the step of selectively authorizing
comprises: receiving preamble codes from respective remote CDMA stations; and in
response, transmitting back acknowledgement signals, each acknowledgment signal
comprising a code corresponding to a 11:espective one of the preamble codes.




plurality of avail able preanble codes over the defined in rel atbmﬁozmﬁe
frame timng signal; and the avail abl e preanbl e codes over the

relation to the frame timng signal. 241 A nmethod as in claim23, wherein
the step of transmtting back acknow edgenent signals conprises: (i)
transmtting back a first corresponding to the first preanble co

acknow edgenenis S\ Oiathod ORPIH Slaftf 42, f%e?émcﬁgest%ﬂ of rBéEdnﬁ%" n;ﬁgmﬁﬁlﬁeé&afes of
the first . preapble code; and (i1) ransmtting back a sec

acknow edcgergﬂt signal conpri sing second code correspondi ng to t he

second pr eanbl @) GodSyinf of lnoui B bEGChREaf dM5ae6i "oAds SRFGhe 25 A
met hod asco ) 313%113{61%51?51{?&\?51 %%E&Eijagﬁ {hIVI tame i Olﬁo)?/;églag

conprises recei |ng overot pac
col l'i sion det efoeea of V& urallt of ,.data esfrom
cach seragi v S AR 608 ipfche By o e ol UG AECORARR
of each o‘f fr%?frb‘ﬁ' qeal dg ?ﬁ %" ’6’6‘ £ §teh conpri ses
transmttlng kacorre pondi n si on det 5...A
code- di vi s b@;m D 38 AR Py o BerEing B P ofandiahite el
CDVA trarf$ ‘E‘Y ge’%"éﬂﬁ"“ﬁ&&@ﬁ’ &s: Iand a controller coupled to the C MA
recei ver for res nd| ng to signal s|ireceived via .the CDVA receiyer and
coupl ed fo co @ % Emw ésem%c%gl%ahe&ommlwtsgér Bt $R4¢ he
CDMA bas ecos&eazqnénlgi tg th@oﬁﬁéplfeémhlerf@ e.Hellpwingaageiry of thepfirst preamblgicede;apdr a
common packet channel froma renote station an access burst conprising a
sequence of cdéétrapyaisting Rackiageaend apknawledaementisignal ¢comprising pgewnd crde e
power | evesirespimdingt iontheasepprds preambler toden doldowiiag rocaipindl thessegond presimiileie
sequence @odat is received at an adequate power evel; upon detection of the
first coiled preanble signal at the adequate power Ievel, transmtting an
acknow edgeneris. & mathbd anth daijpol®wheositr ol signal;  and receiving data over
t he common packet channel fromthe renote station. 27. A CDVA base station,
asl in clai m2Be¢ stepesferenciving GDNMYD\placichy elantompripes [recetong overtheaconuded
si gnal cqoracksphathelg randdnile selectt collitanh deteniohlceds befodd eabhtofcd phiradity bhe
adequat e dm\meSsh%aseﬁom tach SNctiv€l) AuihdriZél remofdDBMA SALISH,aIhdoN, as ' claim
26, wherein the base station also transmts a frame- tlmng signal over a
comon synchr dhirgglohetocleadped ¢aeH l}ﬂf AEELINEIbA dete6tisiBdtles, the method further
comprises transmitting back a conesp¢nding collision detection code.
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25. A code-division-multiple-alfccss (CDMA) wireless base station, comprising:

a CDMA transmitter; |

a CDMA receiver; and |

a controller coupled to the C MA receiver for responding to signals received via
the CDMA receiver and coupled for controlling the CDMA transmitter, such that in
operation the CDMA base station is for performing the following steps:

|

receiving over a common pacl#et channel from a remote station an access
burst comprising a sequence of coded preamble signals at sequentially
increasing discrete power levelb;

detecting a first one of the coded preamble signals of the sequence that is
received at an adequate power level,;

upon detection of the first coded preamble signal at the adequate power

level, transmitting an acknowledgement signal and a power control signal;

and |

receiving data over the commo packet channel from the remote station.

27. A CDMA base station, as in claim 26, wherein the acknowledgement signal

comprises a coded signal correspondlmg to the first coded preamble signal detected at the
adequate power level. |




chi p- sequence signal. 29. A CDVA base station, as in claim28, wherein the
base station receives the access burst beginning in one of a fjl5 AUG 2085
access slots defined in relation to thgsfranme- timng signal. 30. A CDVA
base station, as i claim26, wherein: the reception of data over the common
packet channel fromthe renote station corrpri ses recei ving a coded

i si det e 1
packet r@gﬁ g /OCDMARL: Bifor, B¢ %ih%ém «gﬂ ufe By 3F raBHRR
col li sion '? mtm%rsf fohar 2 O 8519 meod ! sae"‘g‘[“H?’i‘on to
transmt ondi ng coded coI I I si on det ect lon signal. 31. A

code- di vi S| on m.nIA I(mMA Bex6 &&fion CRAVIN cldini Qbe%eﬁmmd@afstaﬁan%&ﬁ%me
CONpri si nigicesd blek Begikniak iAo LASIAaHPbT addiss FRE e PASGorblo?tht Hame-

conpri si Ngming sidlh transmtter; recei ver; and a controller coupled
to the CDVA receiver and the CDIVA transmtter to cause each respective
base station t¥: %@B&%b@&e@tmm tclaiinrizp, whereint over a commn

synchr oni zathneqaae neh ofrm etﬂvxopﬂn& s a?a%hlap BEHRNGRod SRk

receive cl é ura
CONA st at | peitey Fepaibihe s odEa cSTIISR Betcetion hietal and peceivine fyessasd date Arer thy
codedsp?eéﬁuﬁ@a@c q%gmﬁ)qagwnmh[etr % 008K i al ng i nfﬁgam ngﬁeg%scret e
pover |evels apdnifeceippoedis @bdbde¢ hﬁﬂoﬁt d@d:u@hoéiﬁdl ettt tdidNeP chigset NRe

frame- tiQDRO baseRkion 368V BAck aiddnROfdnathgldo@ed E0TRLISn TR YicH ﬁ%ﬁ:ﬂ“s to

access the connmon packet. channel fo packet  tr smssions to the respective
CDVA base st atli oh, Coéﬁ divigipamutplsiaseess HEMAY wiselpssnsemmynigatiert tsystpmof
pr eanbl eComprisHE: recei ved parts of access bursts omthe renot e CDVA

e T B
recei ved g%l;lnf LT pec At}e%el ba St F%I}P?ef \C/)(gIﬁ EiFack
transmitte ro?ﬂspﬂg rtglcgléstele@ A\ ‘P{B PSESIUONANDt e CDVA stations over the

common packet beppdsad|a frameg-timingesighphovirea somywmesynthiohizatierc ehanmel packet
dat a t hrough trhedulesedwit.a ®Mmok dop seqliencessignelymul t i pI e-iccess (CDWA)

e

Wi rel ess commibiesad bR PR padkiBha elnﬂomaeaeﬁb uﬁﬁWZée sta ons,
each reSPGCt'\@)lb@{sgtaﬁ @statqeaé%aﬂ% 554388 dnitst do aﬁ,ﬁ possi bl e
Cl spect ive

coded pre ble DIVA, GO
CDVA bgse st aﬁh&f]eé%aﬁ Wél%‘%t 4 % m%g)%ﬁ’ﬁdl SPr Smtter;
CDM r ecei ver; 9'% % 1“88 s@(t)te& C",‘ff\}ﬁ OI}SE@ FUERE t he CDIVA
transmtter t ‘é%‘Bé h respective base station to performthe follow ng
steps: 1 5 Auselg@®ly authorize the remdte CDMA stations to access the common

packet channel for packet transmissions to the respective CDMA base

station, on a slotted-aloha basig in response to detection of preambles in the

received parts of access bursts from the remote CDMA stations;

transmit control signals for the remote CDMA stations, in response to
access bursts from the CDMA remote stations at least partially received by
the respective CDMA base statjon;

receive CDMA packet data transmitted from the selectively authorized
remote CDMA stations over th¢ common packet channel; and
forward at least some of the recgived packet data through the network.

32. A code-division- multlple-#ccess (CDMA) wireless communication system,
comprising: !

a network of CDMA base statjons, each respective base station being assigned a
respective set of possible coded preamble signals for use in CDMA communication with
the respective CDMA base station, each CDMA base station comprising;

a CDMA transmitter; a CDMA receiver; and a controller coupled to the CDMA
receiver and the CDMA transmitter tq cause each respective base station to perform the
following steps:




I ————— .

33 receiving over a common packet c¢hannel froma renpote stations at
sequentially increasing discrete power |evels on of the coded {p§ esif!2003
signals assigned to the respective basg station selected by the renote
station; detecting a first one of fhe cdéded preanble signals of the
sequence that is received at an adequate power |evel; sending a coded

acknow edgemenlt 85 e(r:%rre ond| r th det ected coded preanbl e
signal ; ﬁ(c‘%laglll n ove E‘lﬁ O%éﬁﬁ@fi’tef statiensal segpentially
station; Po §t°m

% an’ Eamplee sigals cassignedidn thae
net wor K. @gpecg\v% ‘3‘8 55’1“\9 ?Sﬁe fheme@mf‘c‘é@@n( CDIVA) wirel ess renpte station,
conpri sing: a ddddfingaaMeNdde Athe ¢

, l. | ed
(o Lhe. COMWASGIBIEr o caihe of %@gg ighal of MckeBubRE A RleeGOHP! ©

to s S recelv
recei ver and coupled fo controllin

the CDVA transmtter, such that in
operation the Seoimgrepeded sckmowdnigement sigealf awrrdspendiniye td dhd dubetigd SodBs :
t ransni t tRreamee signal; cormon p| cket

hannel a plurality of coded preanble
signals at se I aS|n di screte r |evels to the base
station; r ecggﬁlgg ah%ac ke M?y@rﬁ’? Ffangs statigr.andon

f ol | owi ng trafns«mrdmjgmnlaaf;t mﬁ odth ave&ddwﬂﬁa%dh%aame si gnal s;
transmtting any,o f d ata and GO nlgr i nformati on over the conmon packet
channel to the-bAs é’ é‘flfl8ﬂ'm Hpleagesss £ PMA)e‘Eeﬁsqs rgmotetatinnk prMprEsing ment
signal ; and rexIé]DMmgaﬁme,ttelt he compon synchroni zati on channel any of data
and control Mtlon fromthe b e station. 34. A code- di vision-multip
e- access (CDMQ) feeverk@adte station as in claim33, for further

perforning the doatrony cﬂﬂl ﬁsﬂqgsthé @ _ rl@&éi@é}'fof fe@]%x{gl {onﬂg?alg ?Acef 24 on

det ect i onge mmﬁbk&eiver offfollifle e RMA
Krow t COTTAET S“ﬁﬁt Ett R}
acknow edgearsy ! % 'g% t?' 2?# X3E FEPBn get ection "

preanble Tromthe ase st aty on
preanbl e cor r SEPYRETRGHOYS at‘F%mFP‘aﬂ? of Fh‘ﬂm@b# Plusalisy o spdert preambpe eanbl e.
35. A base barftBnpisat saentiailyringrsasing discrets power leivels bmtheiblasé gthtioraccess (CDI\/A)

wirel ess baserstehtingran ackipwvicigs@ients sighall Fron? Y %ﬂ:ﬂ-ﬁ%ﬁtl@ﬁ %ﬁéﬁ-ﬂ{g’ for

ecting a preamahsmistion 8¢ 6hYGXnoRIoT &Q@&Pféd{ﬂbi’q G@has,and cont processor
for detecting I N rratlon contained in the

received s regfl-. F rf%;h 6{‘9 %%tgélc ’ﬁ“@ d’e‘F‘t“"? gyer npacket an
i nt erl eaver, c%gig fé’ f‘f\ee %‘ﬁ%de lesl"P’EFP t?ﬁ?"émt@a@h%g:kéﬁ‘é’ ememita; 1 5 AUG
2003
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receiving over the common $ynchronization channel any of data and
control information from the base station.

34 A code-division-multiple-access (CDMA) wireless remote station as in
claim 33, for further performing the fol owmg steps in operation:

transmitting a collision detectxo? preamble to the base station in response to receipt
of the acknowledgement signal; and

station collision detection preamble ¢ rresponding to the transmitted collision detection

receiving a base station COH]SIO$ detection preambie from the base station, the base
preamble. |

35. A base band processor fbr use in a code-division-multiple-access (CDMA)
wireless base station, comprising:

|
_ a preamble processor, for defecting a preamble in received spread-spectrum
signals;

. a data and control processor,| for detecting and processing data and control
information contained in the received spread-spectrum signals;

an encoder, for encoding data;

an interleaver, coupled to the encoder, for interleaving encoded data;




acket formatter, coupled to the interleaver, for formatting any of
?ﬁeai gt erl eaved encoded dgt a, signaling, acknow edgment si gnall, %(E%;G gﬂgﬂn
detection signal, pilot signal and trgﬁtsm ssion power control |( al
into a packet; and a controller couple o the pre ble processor, the data
and control processor and to the packet formatter fordcgﬂgro;l:lkgg t he

an

Format tor - cnchpRitst foAmaBSe Pobie {ouhe ierisaVera i ipmessita oy oEine utericaved
per t or m rf PR Ha1 iapslines wledamsot isiggak obllisian detectivh sigmahgpidotcsigr
coded pre*g‘r‘?ﬁfaéls@ilsﬁ’r?&l&owcifcw@l (ERGlsgead inth atpatketeandedded ||n-f| rz; Cot ecti on
of the hostocommpnet cofal e Broadibic HOEER, e tnd Firiel pelkesigeand at i n
o e otecfiRet RIAANE for elﬂ%n thef:'; %gi%geaﬁﬂ:’ce%ﬁ?f’p%tﬁ’%@ Q"‘Hec‘}?&@ket ’
go?rgc'kgit ng&dﬁ%&%@gﬁ?%ﬁ%&n ?ﬁggﬁﬁ OPSIRRAN Qﬁd}asgbaq%mqsgq Bder base
tation; ancrifoprg1 es‘S|°né) a %ES%L conprisin data, froma last received
spread-spectrl}’fﬁe°§¥1§r?alﬁ_r5t3me AbeSubMﬁjpﬁrwdatwanﬂﬂelsﬁgﬁlsabmtﬁé, f?lr' _
further perforseftRyce Het intmbedded in atfrpisspréndaipestain QiEnallREL&GEd BPar COl |1 sion
det ecti on pr eadbiwts powerdewabnd spr ¢ad- spectrum si gna rg;g;vg?a?it 0;he
' ess base tdeRidii ' i conpri si (
Ll S R e
ction preaphl’e; N LHE ‘ﬁ _
gglt Iei si on get %ﬁﬁugh%rhgn%{%e tt(foﬁ’ﬁ SHg d fica Acknayrledgranent r igradsto pase
station: and genera i?{g & VHRISRSDAsE SidHPmANdg any of data and control
i nformation aRiPCSERpLIE PRekgL, comprisingldata, front i éastredeivad Sres-spdagumd I €l ess
base station. s@ral. The base band processor] as set forth in claim35 or 36,
further conprising a programmabl e-matched filter for despreading the
recei ved spregd-spectrum signals. 38. The base band processor as set forth
in claim35 oP®36, /¥ basethand poepsses inip claintds,rfol fitrther perforiag HRABiIFinghe
recei ved &Py BQpeEsbe8t r um si gnal s. 39. The basle batnd girg?:te:liso(r:oﬁ\s;efteterf?gﬁh
[ [ o] : r - €O L.sing: an anal og-t o- ;
convert im[:§5fvg Het?gén ,%&%@ 4 éc;%‘é’{&t PisAREleg Hh!asge‘ﬂﬂé nfPAFAdsRegtvE signal
digital si gnaﬁ‘?;a And neans sreesg Shsi ye to the digital signal fromthe
anal og- t o- di gitreratognuaepisket foompridigP heBsbeNstatible Joﬁfs‘?dd’%te%g ;]% figt runs
si gnal s. cotbespdinting)as ahb asebividO6AIHSOh RfechBh Hreimbl 'ﬁdcjlﬂ?ﬁﬁi & padket
further canpisisg 0@ basée@fisn E@misiah%%%ﬁbﬁgr %1e°f%ct%§%§o uldtor"of the wircless
t her eof ; baxadtatioft Mgt al -t o- anal og converter, coupl e 0 1
processing, for ’pr_oduci ng a nodul ated spread spect_r um si gnal for N
transni ssi on $9GRUNBA N9k comprising anyio€ detarant kkentroleAfPmhién @:F]@@lﬁﬁ&hﬂg and
t he di gi thapagkst enthe orpdubaterarfitler wireless taise ktafigt, a portion of the

37.  The base band processor]as set forth in claim 35 or 36, further comprising a
programmable-matched filter for despreading the received spread-spectrum signals.

38. The base band processor aS| set forth in claim 35 or 36, further comprising a
correlator for despreading the received %'pread-spectrum signals.

39. The base band processor as set forth in claim 35 or 36, further comprising;

an analog-to-digital converter fdr converting the received spread-spectrum signals
from an antenna to a digital signal; and |

means responsive to the digitai signal from the analog-to-digital converter for
despreading the received spread-spectrum signals.

40. The base band processor as s%et forth in claim 35 or 36, further comprising:
means for processing the packetﬁI for spreading thereof; and

a digital-to-analog converter, cmjlpled to the means for processing, for producing a
modulated spread spectrum signal for !transmission from the base station, wherein the
means for processing and the digital-tg-analog converter form at least a portion of the

modulator of the wireless base station. |




nodul ator of the wirel ess base staffion. i 35 1 5 AUG 2003 41. The base ! !-

' ' I sing: means for
set forth in claim35|or 36, further conprising:
Bigggzzmgatshe packets for spreading tg_gsreeof; an](ch? glrgldhg! h;o;ah%{)glglja%ﬂga
converter, c upled to the means fon pr ssi ng, _ B pdu’ at
[ fromthe base station, erei
spread spectrumsignal f transm fss[on JSration wherein the
ng and the digital to-anal 0g conv

Por 1 onof "t her T TBAFE tiddFocesir af selfotsinadiain 5 a3 compiaigoe_band
processor set ﬁl@dtisffoﬂﬁkogésﬁfng‘tﬁépa%f{ct??ms‘i)yeiratgjrr}leg&h?cro -;ulﬁgl Pﬁe level of the
device, coupled, tp the packéet formatter, { : .
packets fr "lﬂglti‘)‘atei@@@logmomrtee,rcPfedrtetl&pmkarﬁ%if Prdct e Bl %rg%écﬂ}g e in
nodul at Orm%(fuq%tﬁ% spiepd | specirupm siznak fa@ fr&Bmidkdon AoRAaR %cht ogg;o Sor T 1
a code- di'§38$ dpr RIgcesspigeamt tesdigitdMiRhalopl doab &5 fbﬁmﬁttqea} % 1o ofthe
o ver Wdu#ﬁo i Esﬁlﬁbﬂ_ : o(rj Igr aggt gg;![ pgl agrocessor for

' - i gnal s; |a data _ ( sor, T
et ect | ngand 5 AR TG AR fa ST oret feth in elsion G 6, GatichlcBfrisgle
r ecei ved aable Bl device UBledriaie pagkesrfonusster, boadjastigdhe EvePéBhe Blckets
interl ea\ﬁi ; ﬁ’éd’&ﬁ‘ff‘ééowqeﬁée@m epdicatidrotheieof &F the avddutht&Sate i
pr eanbl eSté ﬂ%r ator for generating

2hased
coded preanbl e signals; ? mul 1 lpfg?fare;(i g
[ tor, for nultip
coupled to thazintarjga %%%gg%gﬁ he gr. eanbl e genera
the int ewliRRYEMN gtaﬁlgéc it

P88 bR cods-division-multipe kestess (CDRIA)er ,
coupled to tnultiplexer, F

. . . d
P f88natting the nultipl exed data and the code
preanbl e_si gn@l &hngpvdedgment detectomfod datectimg a0 hdi@bwicdgRleRflin @cdiD& ﬁﬁgﬁy

P¢, Isand to the packet fornmatter for controlling

 edoment 8t o ag\ﬁ qlo L gete or, the preanble generator, the
Tt ol e hﬁ‘ﬁ%aﬂ- &h]g%ﬂbocgc j;f Lfor defeeting, and | proesseingt dam anbecdinte band
Tgiggggﬁﬁ{%ﬁ?g?&&ggggﬁrn@ﬁée?wg FRfcpdRpasirusY signals; gener at i ng iand out gijgtg?g
2 plurality ofensadkefes cocodhig giting : seqluencle of dg?gggi ﬁéeggb e sign

' ' jng. di screte power |evels; _ _ _
Zgﬂﬁg\rfl\; ;glgla)r/redrlllp ﬁ%rﬁg%%er’%é’gg'l%ﬁé‘?\@e@??% f_@mq&ieapragleataliiedﬁatag rrIa |n [ st received
Goner ai i ng. and ou auet s ng . ARea e et eRiENa contr ol

. o | .
'gﬁ? g:?rfal o ar}i %ltt g’gﬁggg‘% ﬁ?dbefgmlewrimdckcaltm PBearhilé ééﬁéfahﬁ{, for
;)erform&’l}\'gﬂ?]ﬁ@“\gé § Btirlegvedsdaimand the opdedatreamible wigagmsdet ect i on of t he

acknow edgenﬁrﬁackcﬂ%aﬁl{eh%u?(ég t%&ﬂpfﬁaliiig@%ﬁﬁf&géket conprising a collision

in

_ ENEag thexauliipdexed datasi gnal

det ect i and Hee3a&d e_@ﬂﬂleqﬁérﬁfs ih%q:ualc ets; an

a base station collision !
a controller coupled to the ackn

for controlling the modulator, the ackn
multiplexer and the packet formatter, su
performing the following steps:

generating and outputtin
coded preamble signals

wiedgment detector and to the packet formatter
wledgment detector, the preamble generator, the
h that in operation the base band processor is for

ga plurajlity of packets comprising a sequence of
at sequentially increasing discrete power levels;

detecting an acknowledgement oif at least one of the output packets, in a
first received spread-spectrum signal; and

upon detection of the acknowledgement, generating and outputting a packet
comprising data and control information,

44. A base band processor as in

‘claim 43, for further performing the following
steps in operation: ;

upon detection of the aclmowldidgement, generating

and outputting a packet
comprising a collision detection preambler and

detecting in a second received read-spectrum signal a base station collision
detection preamble corresponding to the ontputted collision detection preamble,

45. The base band processor as set forth in claim 43
programmable-matched filter for despreading the received spr

or 44, further comprising a
ead-spectrum signals.




detection preanble corresponding to the outputted collision detection
preanbl e. 45. The base band processor as sit forth in claim43 ﬁ:r ji}
further conprising a programmabl eq{mat d filter for despreadi é 5 2003
recei ved spread-spectrumsignals. 36 1 AUG 2003 46. The base band
processor set forth in claim43 or |44, further conprising a correlator for
despr eadi ng th§6r %et!’avgg{ s(irl)read-sPctru signals. 47. The base band
processor set . ro{fjb PH° CPAY ITASSSOF fa et forthiiR glaimotioer 44.nfyrthemcomprising a

anal og- t 0~ PaiCr 8EeAding the Fecelyqq aprepdrepachimrsignailsved spr ead- spect r um
signal's from 4h ThetbasiGandPrécediddial

' . .ve to th
digi al signal fromthe, anal og-to- %t'MH?AIam?% &E‘@?F{‘%gg@'g‘f"ﬂég&ng thg

di gital converter
recei ved E &;‘eaﬂ’- -jo-digitali oRuerier fagconvegingtbe révaivid sprradspentruns sighdls f or t h
in cla ma7

3P 3nteRas tchdigitelssigngl; andeans for processing the packets for
spreadi ng ther ‘ -digi gal 1.t 0-.apal converter, coupled to the_ mneans
el S S L S SR i

for procefshiRedi a1

ansni ssi on roﬁ}ﬂ%ﬁ%rg\;@g‘%&g@g&pgﬁgf #8n. 49. The base band processor as
set forth in cA%ilhe h@sedrand prockssot heset GaiFmi chdimat7, AR SorhPfisiRg:0CESSi g the
packe s for s gif t her.eof; and|a_.digital -to-anal og converter, c upled

to the means %?ﬁpro A8 thegraciots fr sPrrading theserfi aakd spread spectrum

signal for trandigitasbanalog@ohidieer,WouBle8 %S tHeSHBR 6L frobQBineORor nibtfuchpse band
pr ocessomadudaed §preddspetirgh aighhtfer fandhissibt kbGhe &ﬁ%ﬁrsé fer'nﬂﬁ,q’ e gt;t'(‘,’ arc'Bl €
gai n devi ce, csuﬂ]eﬁ to the packet for adjusting Tevel of
the packets from§ Psehark processPne

formatter,
means for processing the packets for spreading thereof: and

fisetforth in claim 43 or 44, further comprising:

a digital-to-analog converter, coupled to the means for processing, for producing a
modulated spread spectrum signal for transmission from the wireless remote station.

‘ 50. _The b‘ase band processor a.F set forth in claim 43 or 44, further comprising a
variable gain device, coupled to the patket formatter, for adjusting the level of the packets
from the packet formatter. ?




