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(57) Abstract

With respect to a direct sequence, code division multiple access spread spectrum transmitter, symbol information relating to
dedicated/common channels (114, 116) (such as the traffic or control channels) is spread to generate a plurality of corresponding
dedicated/common channel intermediate signals. These intermediate signals are then summed (150) to generate an output signal (152) that is
scrambled by a selected scrambling code. Symbol information relating to acquisition—related channels (such as synchronization information
or the pilot or long code group cade channels) (116) is also spread to generate a plurality of corresponding acquisition-related intermediate
signals. These acquisition-related intermediate signals are then selectively (164) added (158) to the scrambled output signal producing
? downlink signal (160) for multi-channel transmission over a communications medium (162) sharing one transmission communications
requency.
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expectations and is outstripping system capacity. If this treng continues, the effects
of rapid growth will soon reach even the smallest markets. The predominant problem
with respect to continued growth is that the customer base is expanding while the
amount of electromagnetic spectrum allocated to cellular service providers for use in
carrying radio frequency communications remains limited. Innovative solutions are

required to meet these increasing capacity needs in the limited available spectrum as

well as to maintain high quality service and avoid rising prices.

Currently. channel access is primarily achieved using Frequency Division

Multiple Access (FDMA) and Time Division Multiple Access (TDMA) methods. In

. frequency division multiple access systems, a physical communication channel

comprises a single radio frequency band into which the transmission power of a signal
is concentrated. In time division multiple access systems, a physical communications
channel comprises a time slot in a periodic train of time intervals over the same radio

frequency. Although satisfactory performance is being obtained from FDMA and

TDMA communications systems, channel congestion due to increasing customer

demand commonly occurs. Accordingly, alternate channel access methods are now
being proposed, considered and implemented.

Spread spectrum comprises a communications technique that is finding
commercial application as a new channel access method in wireless communications.

Spread spectrum systems have been around since the days of World War II. Early
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comprising the resulting data sequences (chips) is then added to other similarly

processed (i.e., spread) intermediate signals relating to other channels. A base station

15 unique scrambling code (often referred to as the “long code” since it is in most cases
longer than the spreading code) is then applied to the summed intermediate signals to
generate an output signal for multi-channel transmission over a communications
medium. The dedicated/common channel related intermediate signals advantageously
then share one transmission communications frequency, with the multiple signals

20 ‘ appearing to be located on top of each other in both the frequency domain and the time
domain. Because the applied spreading codes are channel unique, however, each

. intermediate signal transmitted over the shared communications frequency is similarly
unique, and through the application of proper processing techniques at the receiver
may be distinguished from others.

25 In the DS-CDMA spread spectrum mobile station (receiver), the received
signals are recovered by applying (i.e., multiplying, or matching) the appropriate
scrambling and spreading codes to despread, or remove the coding from the desired
transmitted signal and return to the basic symbol rate. Where the spreading code is
applied to other transmitted and received intermediate signals, however, only noise is

30 produced. The despreading operation thus effectively comprises a correlation process
comparing the received signal with the appropriate digital code to recover the desired

information from the channel.
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transmissions, the base station unique digital code (the “long code”) is removed. This

is accomplished, for example, by multiplying the pilot codes and the long code group
codes by the complex conjugate of the long code.

20 From an implementation point of view, the scheme described above for
implementing the transmission of the long code masked symbols requires complicated
and specific code channel signal processing (both on the hardware side and software
side) for the broadcast control channel that differs from that required for the other
dedicated/common channels. It would be more economical and efficient to have a

25 unified processing resource (hardware and/or software) for all channels on the
downlink. It is also recognized that during the transmission of the long code masked
symbols no broadcast control channel symbols are sent. This adversely affects the bit
rate of the broadcast control channel. Preferably, the unified processing resource

should improve the information transmission rate of the broadcast control channel.
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present invention direct sequence code .
dedicated/common channels and the acquisition-related channels advantageously then

share one transmission communications frequency, with the multiple intermediate
signals for these channels appearing to be located on top of each other in both the

frequency domain and the time domain.

20 BRIEF DESCRIPTION OF THE DRAWINGS
A more complete understanding of the method and apparatus of the present
invention may be obtained by reference to the following Detailed Description when
taken in conjunction with the accompanying Drawings wherein:
FIGURES 1A and 1B are block diagrams of a prior art direct sequence code
25 division multiple access (DS-CDMA) spread spectrum transmitter such as that which
would be implemented in a base station of a cellular communications system; and
FIGURE 2 is a block diagram of a present invention direct sequence code
division multiple access spread spectrum transmitter such as that which would be

implemented in a base station of a cellular communications system.
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channel isr e(;ﬂ-thaﬁﬁhl@lmdub Bpreading code C,.q (often referred to as the “signature” sequence)

to the received digital symbol stream that increases its rate. A Walsh type code (w)
may, for example, be used for the unique spreading code of the dedicated (d) channel.
15 The application of the channel unique spreading code is typically made through the
use of a spreader 22 implementing, for example, a multiplication or modulo-two
addition.
A similar process is implemented for each of the common channels 16 (except
for the common broadcast control channel (BCCH) 16' as will be described). A digital
20  symbol stream at a basic symbol rate for the common channel is received on line 24.
This received digital symbol stream is then spread to a transmit chip rate for output as
common channel intermediate signal on line 26. This spreading operation involves
applying a channel unique spreading code C,, . to the received digital symbol stream
that increases its rate. A Walsh type code (w) may, for example, again be used for the
25 unique spreading code of the common (c) channel. The application of the channel
unique spreading code is typically made through the use of a spreader 28.
With respect to the broadcast control channel 16', a BCCH digital symbol
stream at a basic symbol rate, or a known symbol (such as “+1™), is received on line
30. This received digital symbol stream (or known symbol) is then spread to a
30 transmit chip rate for output as BCCH intermediate signal on line 32. This spreading
operation involves applying either: (1) a channel unique spreading code C,, to the

received digital symbol stream,; or, (2) a pilot code C, to the known symbol. A Walsh
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10 broadcast control channel infornation. . ) ) ]
chip rate for output as a long code group intermediate signal on line 40. This
spreading operation involves applying a long code group code 'Cg to the known
15 symbol. An orthogonal gold code may, for example, be used for the long code group
code. The application of the long code group code is typically made through the use
of a spreader 42. Output of the long code group intermediate signal is controlled by
switch 36 in conjunction with the selection between the BCCH digital symbol stream
or known symbol for input on line 30, as well as the selection between the codes for
20 application by spreader 34 in generating the BCCH intermediate signal. Thus, it is
seen that the processing of the broadcast control channel 16' is further handied
differently from the other common channels 16 due to the fact that the long code group
codes used for receiver acquisition operations by identifying, to some degree, the long
code for the base station, are selectively embedded by the action of switch 36 within
25 the broadcast control channel information.
In accordance with this selection embedding operation performed by switch
36, when the switch is in a first physical/logical position (as illustrated by solid line
arrow 44), the BCCH digital symbol stream is selected for input on line 30, the BCCH
intermediate signal carries broadcast control channel information, and no long code
30 group intermediate signal is generated. Conversely, when the switch is in a second
physical/logical position (as illustrated by broken line arrow 46), the known symbol

is selected for input on line 30, the BCCH intermediate signal carries the pilot channel,
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application of the |long code group code is’typically made t hrough the use
of a spreader 42. Qutput of the long code group internediate signal is

controll ed by and the long mmupaﬁtemedmmmmaemtmt'ﬁbe pHbleendes andkingeen
t he BCCH di glt kno Q ut..on _line

30, as well eglrggﬂ? 1583? %’W‘Wﬂg m@gw%?xnbﬁénmi)‘é&ﬁflgcap?eoﬂ%

spreader 34 i Qnﬂﬁﬂ@r@ﬁérﬂﬁe* afe RePHst firel dmalic 6f shdIBhboll ISeachlinitince of
seen that the processing of the broadcast control channel 16' is further

handl ed transmlssm,élm\thcﬁﬁﬁﬁeﬂ% the seqond postiondindicatedby srew«6).candhe

fact that the i tion
bper at 1 o by P BHRTPYs A tlopg sade growf R ldEf hitead SFRRIRE MG 0
base station, @fn@m%hﬁﬁieu \i@foymeﬁmﬁdmdhbwbheoasst amhlcmfg Gmietg’ﬁuﬁfioﬂtst Bien 2
5 t he broadcast control channel |nfor

accordance w tmﬁﬂ%edﬁpweéﬁlﬁ%r’rﬁéamfﬁﬁb &euwtﬁ&#@m leng %‘\%PEEWP

36. when the s | si cal /1 ogical position (as illustrated
by solid Iine a/éédEQ{}e bﬁhéﬁébrn%%/\}fof%)éfl o?’% BCCH digital synbol streamis

sel ected for input Bach dftie ch@nneihit, BEGH! 6' typ1ca11y indlndesarpodicatdjustimgntdevice

o oup iy ao et Spas theeqemtdalug! Mot Rendt s S ontettionos , 4
second swiklhys®! ﬁx@lréde%ﬂ‘éﬁlhnﬁm 12503"2 dn@40, td éﬁéchﬁ&&i@ldfi&’dtm Sdifdl bi.&e

arrow 46), the known synbol i s selected for Iput on line 30, the
BCCH i nt er medi thedrapsmyisaionamier efeachehpinedt The aawer control ed intermegiinte Sigrals 2

PCT/ SEgBlOlS?’gare then added together by adder 50 to generate a combined signal on line 55. This
combined signal is then scrambled by a base station unique scrambling code C,
15 (referred to as the “long code”, and identified to some degree by the long code group
C,) to generate an output signal on line 54 for multi-channel transmission over a
communications medium 58. Any suitable scrambling code may be used for the long
code. The application of the long code is typically made through the use of a
scrambler 56 implementing, for example, a multiplication or modulo-two addition.
20 ' The dedicated/common channel related intermediate signals advantageously then share
one transmission communications frequency on the communications medium 58, with
the multiple signals appearing to be located on top of each other in both the frequency

domain and the time domain.
With respect to the simultaneously transmitted pilot code and the long code
25 group code, the base station unique scrambling code (the “long code™) is preferably
removed. This facilitates detection by the receiver of the pilot code during the
searching operation without having to have prior knowledge of the long code being
used to scramble the transmitted dedicated and common channel information. With
detection of the pilot code, the receiver may synchronize itself with the base station
30 | in order to find downlink chip boundaries, symbol boundaries and slot boundaries.
Furthermore, with detection of the long code group code, an indication is provided of

the long code used for scrambling the dedicated/common channels, thus allowing the



and the long code group internediate signal is generated. The pilot codes

and | ong code group codes are sinultaneously transmtted on a
periodi ¢ b&gh §9/128ke tinme i nstants when they are sent Pb@,%hgg,ﬂgs@
duration of one symbol. At each instance of transm ssi on

switch 36 selects the second position (indicated by arrow 46), and 5 T -
the pilot codes and the |ong code group codes are sent instead of sending -
t he broadcast control channel inf@ormation. As the pilot codes and

| ong code group codes are transmtted simnultaneously, it is

pr ef er abl e t hageitdiadupingGearehitigopantioh e nkrwoy dosdethg mamber of long codesigat be

ort hogonal to each ot her. l’glg\f;rf‘ctgf e}gle channels 14, 16 or

16" typi cal | ynustbesersshed hedone beingjabla togdgec ¢ deficated/gommenichapnslesses
the generated pl urgle | 5&%@&%&%5@%@ RS sifRAGRIRyHanSRRta Hif?

switch 36 and recelve nes and 40, to effectuate |n IVI dual
control over and the long tbde grbmsadessrerferrqﬂmgn tlue pricraint astoaskilg. Hctnerdmg\m

controlled internedjate sig ded t oget her adder 50
to genePate dbe oﬁ%Phé‘&Foé‘Fl@ng?mHH“?q r?éloﬁfm?rh?‘g the ong c‘&cger%@?‘ %{ is
then scranmbl ednbyi gb;%?&reattélag 9By |08 easkEd SR 1ETI ToUdEo hshtﬁlsmasidx@ferred

to as the "long co and | denti ed to sone degree by the |ong code group
C,) to gener ahepint cadep @, asd gnaibngwpdq greupgodes C, g, for examphe mulaphedhdy si on

HPCIE e TN TR R T N T R R

typically madgmiyd] as'fput He L& 00ndaB8, respectivelyscr anbl er 56 i npl enent i ng f or
exanple, a multiplication or nodulo-two additjon. 2 0 The

dedi catléd/ conmmon charmiemative Hpplgmeriatomnatihgmaios Pﬁrﬁ‘é‘legt 5&8‘&?{’("’?&@% disisior hen
share i accésggﬁeaé{;q%emmahﬁmm I & ¥ w1 FIGURE

conmuni cati ong™ the nmu t| ple si S appearing to
be | ocat ed onlB.ofn tie RashitemhE of HIGﬁRB ltB]dlkfercequaﬂmyelements with rbspait mo and
the tinme domain,

ect to the anequsl
transmitted priHfREOHA amidenfified d‘ﬂg‘ Bﬁ Feferenge; %‘H'Bgrléggebp’?‘ﬁgg%é’% dhe
station uni qw@?@cllﬁeéa'voqs s@&%uﬁn;hﬁm dafRY TaRARinimitfer ) SF FIGDRE 1B differs

renoved. This Itates detection the receiver of the pilot code
during the in that semeated hiandjingoef thei %vnadﬁashemtrqln&hml apd Hpiles obenngl is
know edge of the.]qong code being used to scranble the transmtted
dedi cat ed andP (%H{%n channel information. Wth detection of the

pil ot code, the reRrefevdice Fnowsybds O FIGURE thlefeuwhbﬂ’e i$ tmvhesslosk diaighiin 3 0
in order to find downlink Ch',ﬁﬁ boundari es nbol boung ri es and sI ot
boundari es. Of a presentrigveniionfrest SeRUERFeHRAdS 1Y’6‘f‘?nd¥mlf‘ﬁ 3o6Ry QBueiMAYp

T A Yy s e 0, O
20 station 112 of a cellular commumcatmns system 113. The transmitter 110 transmits
a number of channels on the downlink, and includes a block of channel equipment 100

~ for information carrying channels including both dedicated channels 114 (including

both traffic and control channels) and common channels 116 (also including both

traffic and control channels). For each of the dedicated channels 114, a digital symbol

25 stream at a basic symbol rate is received on line 118. This received digital symbol
stream is then spread to a transmit chip rate for output as dedicated channel
intermediate signal on line 120. This spreading operation involves applying an
individual channel unique spreading code C,, ; (often referred to as the “signature”
sequence) to the received digital symbol stream that increases its rate. A Walsh type

30 code (w) may, for example, be used for the unique spreading code of the dedicated (d)

channel. The application of the channel unique spreading code is typically made
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recei ver dovORg1228ar chi ng operat.ion to narrow down the nunberP«Jf‘/SEﬂmgssaodeS
t hat - nmust be searched before being able to descranble the -
dedi cat ed/ cormon channel s. The renoval of the |long code from
the sinultaneously transmtted pilot code and the long code group
code is referred to in the prior art as e ki ng. Accordingly, 5 t he

simul taneously transmtted pilot code and the |ong code group code are

col | ectively ribfanghdle mse af a'sprsaderclidelni S%é‘éﬁlrsgjrﬁb%amp 1§02 Fetipligation arhi s
maski ng, t.h odes Cp and the | ong code group codes Cg are,
for exanpl e, rfﬂ??‘i‘lﬁﬁwg(fdgﬁl()ﬁ t he conpl ex conjugate Cl of the |ong
code C prior to beAngmildt piqeksseid iniglémented fooearh of the commmohaodhaasels gt on
lines 30 and 38, respectively ern

.10 r -
i mpl ement at i or(lféﬂﬁu@h%ﬂﬁrcpﬁﬁfm&r‘lm%ﬁc?%EPHQ‘Q&H%TH{?E@(B@E )dv%/aélt\éﬁsymbol stream

I tipl
Fl R - S e R ERRR R LSy chinc] o 24, RSN

el enents with digitplestmbal stream is theR|sGidaE t0 A wansmidehip irdte ddr witpht a$eormmon

ref erence nurrerals Oper on of t transmtters 10
substantial |y $4en %I'f’ée $1802| OR; Wé261gh&Spl‘—:‘fa@ﬁEong‘t%ﬂnflpg?@ei%pplymgl n

that separ at edyty aﬁ'.ddwcmmél hgigae Qﬁéﬁﬁﬁ% cSHRIT N @b tHeradeRld itk BBl s@ﬂ&%ﬂel

IS prow erencé is now made to Fl GURE 2
wher ei n t her e thst inbisases is te ci Walslytypacode (w) may, &1 examples again baness foo the

di rect seguence .code di C

Zpgctrurﬁqiansgﬂgzrﬁ%n%ff l‘g&% ﬁ@%&ﬁ%ﬁﬁ lﬁli d Ee@:fui ]s;grlr%rgﬁéz&e na§g§?fe
station reai déligtypicalliynid ouph tisgme a ransmtter

110 transmts 3; aﬁg;unber of channels on_the downlink, and, includes a

bl ock of channel eqﬁﬁ?ih%fﬁheq}@mels1140”1@’61?3’1%1 er?a?‘?%‘??"@&%%“??ﬂgd &S| s

et AR AR S o 288 it

traffic and comgnalk rscaaemai Kies 120 ancbmocdffecﬂuetedmimaalemcrhmum tidhémita
di gi tal sg/nbol

—

power of each channel. The power controlled intermediate signals are then added
together by adder 150 to generate a combined signal on line 152. This combined
signal is then scrambled by a base station unique scrambling code C, (referred to as the
“long code™) to generate an output signal on line 154 for multi-channel transmission
over a communications medium. Any suitable scrambling code may be used for the
20 " long code. The application of the long code is typically made through the use of a
scrambler 156 implementing, for example, a multiplication or modulo-two addition.

The transmitter 110 further includes a block of channel equipment 102 for

transmission of acquisition-related channels 116' such as those for use in base station
acquisition by a mobile station (like the pilot codes C, and long code groups codes C,)

25 which do not use either the short Walsh type codes C,, for spreading or the long codes
C, for scrambling used by the dedicated channels 114 or common channels 116. These

codes are used for receiver acquisition operations, and are collectively commonly

referred to in the prior art as the “long code masked symbols” since they are
transmitted with the long code C, removed. For example, with a pilot channel 116(p)'

30 one of thes.e channels 116' (comprising a primary synchronization channel), a known
symbol (such as *“+1”") is received on line 130. This received known symbol is then

spread to a transmit chip rate for output as pilot channel intermediate signal on line



25 stream at a basic synbol rate is received on |ine 118. This received
di gital synbol streamis then spread to a transmit chip rate for
out put as dedisgsaizssl channel _ i nternedi ate signal on lpc%sEb8M1s3dhi S
spreadi ng operation involves applying an I ndi vi dual channel uni gue
spreading code Owmd (often referred to as the "signature” sequencey
to the received digital synbol streamthat increases its rate. A Walsh type
30 code (w) may, for exanple, be usedt@or the uni que spreadi ng code of
t he dedi cated (d) channel . The application of the channel unique
spreadi ng codd32sThiggpreadihy oparation involves appipdngdDpilad 28 C, to the received digital

PCT/ SE98/ 01539 ) . - 9-

t hrough t he u$¥mbe! sireamm thatinsreagesits Tals SHuoRhoggnalgpld codgmpey, forexample, be
multiplicatio : I bt & i i i i
process is irrprﬁls‘gegrr%)ﬁ &d l?%?@%%hqg%wgqg%ﬁnﬁegﬂgncggf S t?{;ixgally mdSHbgH

(i ncl udi ng t heheuserafa spreadetcld$t control channel (BCCH)). A digital synbol

stream 5 at aépugtgi cfsyrrbol1 rat.e .{ﬂqr t he Lommn o L%?Sel i S rﬁcei ved on
line 1242 This recelvedh orexampleyf Buef PERFRHGE "CPIEkM _f?‘ng?gscﬁ_ E& o a
transmt chip chaif] { (g(gPBhebS thése chammaN116' (compﬁs@xkgiams@bnﬂaafyemﬂoﬁmi&i gnal
on line 126. This spreadi ng operation involves applyin

( . . appl yi ng an
i ndi vi dual chahamteDunAgymbepisagerivry embae &38.c This rasaibhekrawie syrabeji is shen

synbol stream t hat. incr ' t ; nay,
for exanple, A§%PA t%gtr&g%xén F@?’ r? %ngﬁm{iﬁ‘ Js%&?%?%ﬁé’éﬁ%ﬁéﬁ%@%%@%&
common (c) chameako. Thie sﬁﬁ@dihgapératbndﬁvdlm apphyinped long code groumtsesC aptigadi ng
code is typically made through the ,use qof a spreader 128

Each of 10he claehal symbpk that Mersassgyits Yo s ponerhoganakeald fodg &yave dor 48

t hat- processe : | aANnthCAIPIRR I

I nternedi ate %xtaﬁlﬁleg‘%@gsg%grﬂstﬂé Zkf:% cvogg%gﬁﬁ% ié‘(?]hgsn%zo and&idzatg@fgl%el??%g?%eat e

i ndi vi dual corgrowy isaymicaltyheade thronghtthel gse of a spsader #2. each channel . The
power controlled inte | at.e si S _are then added .. to r. by
adder 150 to gener géaéhg’%%maﬂgﬁlgg?é L ind Wﬁ‘f(ﬁn%pci‘%? adﬂ\lfﬁ“?e%to‘?%?%gﬁ‘{gﬁm

processes the generated plural intermediate signals received on lines 132 and 140 to

o=

15 effectuate individual control over the transmit power of each channel. The power

controlied intermediate signals for the channels 116' are then selectively added

together with the scrambled combined output signal received on line 154 by adder 158

to generate a transmitter output downlink signal on line 160 for transmission. The

power control process may, if necessary, be implemented in conjunction with the

20 power control exercised over the dedicated channels 114 and common channels 116

to maintain a substantially constant power output from the transmitter 110 as various

ones of channel 116' intermediate signals are added to and deleted from the overall

transmitter output signal on line 160. The dedicated/common channels 114 and 116

and acquisition- related channel 116' of the output signal advantageously then share

25 one transmission communications frequency on the communications medium 162,

with the multiple signals appearing to be located on top of each other in both the
frequency domain and the time domain.

Selective addition of each channel 116' intermediate signal (such as the pilot

code intermediate signal or the long code group intermediate signal) used for receiver

30 acquisition operations to the scrambled output signal for the dedicated/common

channels is controlled by a plurality of hardware and/or software switches 164. One

switch 164 is provided for each individual intermediate signal, with the plurality of



signal is then scranbled by a base station unique scranbling code C
(referred to as the "l ong code") to generate an o%ut signal on
line 154 +&¥OMA282 channel transm ssion over a combkiTSEPHBIS39
medi um Any suitable scranbling code nay be used for the 2 0 | ong code. _
The application of the long code is typically made through the use of a
scranbl er 156 inplenmenting, for exanple,,a_nmultiplication or nodul o-two
addi ti on. The transmitter 110 further includes a bl ock of
channel equi prent 102 for transi ssi f Lsition-related
channel s 1 1 ®vitchegbpingindepsadently.orGa °Hi?lf§§e§% t%f?‘%%%gé Wi S0P i on
by a nobile s P’é}d Lok@ed BE sWitkis 160088enCGh iadividiah gne offtheginarhss i8eslgs C.)
25 whi ch do r%%’?”%sg eftﬁgr the short Wl sh type codes C, for spreading
or the |ong cliresphysical/logical, pasistons dasaiinstraged, dyd spljd t Bee RIIEalM), ctihgnnel s
| 14 or common channgls.116. .The . A=Y
acqui siti on off8THEP? 5“&??3’65#3(36 glgﬁlel% IRV 982%W%ﬁg teh it d;ee grl\rﬁgd to
in the piior gifadasr 19% CdveeBdhemtnieadichyninnd sscond physi¢aiygieal position
transmtted with the long code C, renoved. For exanple,.with a pilot
channel 116( pfes iugrated by drekentlinesEravh dAtle 18 @“fsﬁ?nd(%m?@?‘?ég 8898k ¥ary
synchroni zation ¢ iate siena3y (5004 ad BHGRe Aot chded anfl

recei ved on IP?ﬁséeézg(gHee%apgér@c%gl ve eﬂlﬁgem%g%ynggl |a£s .thenﬁﬁo ¢ ? s;?rn ad to
a transnit chigde gtoupf oodes)tapeltiraasmiietiotn ehpemadic ibasisr médi each Histamaé afn

:chq'/e SE981015 3gans\r/n\l!i)s5?0911:,L %hzeza%}%ropriate switch 164 selects the first position (indicated by grrow

132. Thig spr fgﬁ' &Qnﬂ@@&ﬁéssb%u(ﬁ@ﬁ%rxﬁaiaw | 89t dRbhidls CT61@s Seti9o (4@

received digi streamthat increases its rate. An

ort hogonal gotransuitted wath, thealedisamdghannelsd 14 and commpgeehanpels dfe. pi | ot
channel . The appligation of, t.h I 1,0t el l.cal .

the use of a spre a&@{h T\r%clct to5bo?h Bnplemex&gtgonr_z{l?r%ﬂ%é%hgﬁ,otbg élj)%rg mﬁt{g?ﬁg&g?%e
process is i NpRERNREndd iR nb@BY eRde efficiegt and economical than the prior art

transceiver 10 of FIGURE 1. First, it is noted that the signal processing (both from a

| ar

15 hardware and a software perspective) used for the broadcast control channel (BCCH)
is the same as that used for any other dedicated or common channel of the transmitter
110. Thus, no unique or specific processing techniques need be implemented to
handle the special circumstances surrounding the removal of the long code and the
implementation of the pilot code and long code group codes in conjunction with the
20 * broadcast control channel. Second, with the use of individually controlled switches
164 for the channels 116', the transmission of the pilot codes and long code groups
codes, for example, need not necessarily coincide in time. Issues concerning the
maintenance of orthogonality between the codes of the channels 116' used for receiver
acquisition operations are thus obviated and the interference imposed onto the
25 dedicated and common channels may be advantageously spread in time. Third, the
present implementation increases the channel bit rate of the broadcast control channel
over that provided in the prior art. Since a one symbol duration masking of the
broadcast control channel is no longer required, that symbol space is made available
to carry more broadcast control channel information. This could be used to increase
30 the information rate on the broadcast control channel, or could be used to increase the
amount of channel encoding provided on the broadcast control channel. Such

increases further serve to compensate for any additional interference caused by



channel 116(g)' one of these channels 116" (conprising a secondary

synchroni zati on channel). A synbol is received on |ine 138. This
possi bl 'y krveem9/szzspol is then . spread to a transmt clrqr/smse1for
output as a | ong code group intermedi ate signal on line 140. This

spreadi ng operation involves applying a | ong code group code Cg to the 10 ~
known synbol, that increases its synbol rate. An orthogonal gold code nmay,
for ' exanpl e, be used for the | e3@-code group code. The application
of the | ong code group is typically made through the use of a

spreader 142. common channel 116' trafsanissionk duting e komneinshadi®l 146 proadcist denteolpowner

adj ust nent device 148 that, rogcesses the gen ted pl ugal .

i nt er medi at e ShAMS] SrANERISFPRY o¥p Iq_ﬂffgsaﬁ‘im?fidacg’ﬁﬁ%t Bﬁé on infgr GatSe

i ndi vi dual Pogieﬁe?ﬂe e il 8hé f@d}ﬁéeﬁrerpqwixﬂﬁle&aﬁﬂaﬁsﬂﬂaiﬁn@bmﬁlﬁﬁnp%efhe _
controlled int rneﬁlate signals for the channels 116' are then selectively
added implementation of FIGWRESd& andlBd conbi ned out put signal received
on |ine 154 by adder,h15 . t ener at e tr ] r._out.put downl i nk
signal on line 160 @Puar}%‘%mg?tgﬁ?ﬂ%%&ﬁoé a“@appag%ﬁgzr"t%‘gﬁf%‘i‘ BY S8
may, if necesgaje/becR8llhdHatATRRGSEchMpatyihs Dibwiigs dhd Bedchibed irdthe folRg¥RIg
control exercised over the dedicated channels 114 and _common channels 116

to maintai n aDstadled Pascaptian, dowilt beundmsiepd shat She iveaton enet lymiied ta e 110
as various : f oo [ ' : dto
and del ot ed f FReASTE EleRspd BN Eapabiedeph e R R forhiol ot o
160. The dedi eatisdtioasnwithowt ldapardhgsfrarth4haspiritdfihe invention asaetfoeth gnd definedn-
rel ated channel 116" of tge out put signal advantageously then share 25

one trah8m ssPYrCERIRTMELAMSns frequency on the communi cations nmedi um 162,
with the multiple signals appearing to be |located on top of each other in

both the frequency domain and the tinme donain.

Sel ective addition of each channel 116" internediate signal (such as the

pi | ot code internediate signal or the |long code group internedi ate
signal) used for receiver 30 acqui sition operations to the scranbl ed
out put signal for the dedicat ed/ common channels is controlled by a
plurality of hardware andl or software swi tches 164. One switch 164

is provided for each individual internediate signal, with the plurality of
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swi t ches beWRg”ﬁﬁ%P@pendently or COVHI!"L)H,I IIIAH ll!ﬂll! n accor daheVSEPF 1S3 s

sel ection operation perforned by sw 4, when an individual- _
one of the switches is in a first physical/l ogi cal position (as
illustrated by solid line arrow 144), the correspondi ng

internedi ate signal is passed on to the 5&\;\3@ adj ust ment device 148 5

and adder 158._ Conversel n the switch is in a second physical /|l ogical
position f‘(*’gésiqlfmﬁﬂﬁgd by broken line arrow 146), no

correspondi ng intergedi a edl?écg Fﬁheﬁc% spread specRPERIRsmitie, Cngiighg. 116

i nternedi ate signals (suc for the pi | of codes and | ong code

group codes) are trarfsmi bloeki Qfmlanmiwwmema@rsledmteéa@mnmbtmﬂceomfnon

transm ssion, the agpraprl ate.swtch 164 selects the first position

(i ndicated by chang 136 © trangmy °T, COPTISHRE correspondi ng i nternedi ate signal

of the channels 116" is ﬁ@iﬁ'ﬁél&ﬂlty 8fspreaders for sﬁx@@dlﬁg‘dédxe&e&y'céﬂxmdﬂﬁamel

dedi cated channels 1 14 and common channel s

respect to both i rrpirém;mtmml @ngmatepﬂerpmw Of ﬁerr@spanémgt @@ldc%!e@gommomhe

present invention isg not% §gﬁl efficient and econom cal than the prior
5%

art t r anscef&me RE 1. First, it is noted that the signal
processing (both froma 35first shaf@nare aﬁﬂnﬁn§0ﬁ1te\l\@hﬁalﬁl9r dife ebir¥shondmed
for the broadcast control channel (BCCH) is the sane as that used
for any other dedi cfedieptef/cormmanintemngdile signalsiand r ansnitter 110.
Thus, ni que or specifi [ n

handl e ?JhdeJ speci al ci rcu%rssgﬁagéﬁgéei?arsr our?gﬁ:l ghgﬁgﬁ?{gﬁaﬁﬁ% H? tog\glcﬁde
and the i nMitdiomed/edriumon driteminezlige kighals dal gereenate Ianngtpmmdxgngr oup codes
in conjunction with the road ast. cont channel C t he
use of individuall yaéﬁ?ﬁ“f?igil‘?cé‘oo gguipment fo fo raci‘éﬂ“f’%t’elﬁﬁg C@“ﬂ ‘H%Pgt 16",
the transm ssi gonQfitk@olbligthgcodes and | ong code groups codes,

for exanple, need not necessarlly coincide in tine. Issues concerning the
mai nt enance of orthogonaki SWOMEMG}!M RE spregders ofor tspreadingn aequisitivs relatedd

| nter forbhce | mposcGPBRED PR BEGRHE AR An), OF SoRtp B ARG

advant ageousl y spr egélatedd initerifrediatdéipnals;tdnd present inplenmentation
i ncreases the channel bit rate of the broadcast ,contragl channel
over that provided in t héWpeh geaps for sslectively nassing Pradity of comesnoadingg of

the br Oadc@%ﬁmﬁﬁ&‘i fé?ite&ﬂﬁ&ﬂ@d:dt@m%e} ger required, that symbol

space i s nmade avail carry roadcast control channel
i nformation. This cauleconé ssmohet ofor nsumesdwg the selectively passed plurality of

20 = corresponding acquisition-related intermediate signals with the output signal
comprising the scrambled and summed plurality of corresponding dedicated/common

intermediate signals to generate a downlink transmit signal for transmission by the

transmitter.
2. The transmitter as in claim 1 wherein the dedicated channels and
25 common channels comprise spread spectrum traffic and control channels.
3. The transmitter as in claim 1 wherein the acquisition-related channels

comprise at least one channe] with a known modulation.

4. The transmitter as in claim 1 further comprising:



30 the information rate on t he-breadeast——control channel, or could be

used to increase the anount of channel di ng provided on the
broadcast cwa9a282hannel . Such r““l“lrml | ﬂl{ Emﬁurt her sSePQE/SESS/01539
conpensate for any additional inte WO 99/ 12282 -
PCT/ SE98/ 01539 * -12 - -
common channel 116' transm ssions during a common channel 116 broadcast
control channel transmission. Nol#ther additional adverse affect

on interference is experienced with the transceiver 110

i npl ementation in czolppwmr aéjnstmcnt ldevice for making|acp@ferataveh sgectivmComREsch A
and 1B. 5 {1 ugh enbodi nents of the nethod and apparatus of
the present i rifisHRPgAte s1gna. have been illustrated in the acconpanying
Drawi ngs and described in the foregoing Det ai | ed Descri ption, it
wi || be understood that the invention is not Iimted to th

enbodi ment s di scl os®d, blhe tr%nsclaﬁgb#semcﬁlalﬁhﬂé’f"@ﬁl@lnr@ﬁpf’yﬁbéﬁé‘ﬁwﬂt device

dif t f t
0t he’ vt s R Berconugingtst PRes foVe) Sliaath Gl teApBA¢ bt (el Rl ¢
-WD 99/ 12282  account for the selective passing of the plpfality of ¢c1rre{spond11hg 1a¢qu151t10n-related

PCT/ SE98/ 01539 *C MB*
intermediate signals to be summed with the output signal.

6. The transmitter as in claim 1 wherein the first plurality of spreaders
apply codes from a first orthogonal code set in spreading the dedicated/common

channel information.

10 7. The transmitter as in claim 6 wherein the second plurality of spreaders
apply codes not belonging to the first orthogonal code set in spreading the acquisition-

related channel information.

8. The transmitter as in claim 1 wherein the scrambler applies a long code,
whose identity is indicated by the spread acquisition-related channel information, in
15 scrambling the summed plurality of corresponding dedicated/common intermediate

" signals.

9. The transmitter as in claim 8 wherein the acquisition-related channel
comprises a long code group code channel, the long code group code providing an
indication of the selected long code used by the second plurality of spreaders in

20 scrambling the summed plurality of corresponding dedicated/common intermediate

signals.

10. A method for separated processing of direct sequence spread spectrum
channel information, comprising the steps of:
for dedicated/common channel information:
25 spreading the dedicated/common channel information to generate

dedicated/common intermediate signals;



-13 - VWHAT IS CLAI MED | S: 1. A direct sequence,
f

spread spectrumtransmtter, conprij a first bl ock of
channel eqW®PER8% or dedi cat ed CJMHH'HJIH”H ’""’w‘ ERASRAI/BISAY t he
transmtter, conprising: 5 * ¢ L M sa4irst plurality of -
spreaders for spreadi ng dedi cat ed/ conmon channel I nformati on.
to generate a plurality of correspondi ng dgdi cat ed/ conmon

i nt ermedi ate signals; “15-a first summer for summi ng the
plurality of corresponding . edi cat,ed/ conmon i nt er medi at e
signal s; and 10 summing the g&“?&?ﬁng?dé?at?‘{f?mg@f’ﬁnﬁﬁ?wdt’ﬁ% sgned
plurality of corresiggaﬁlérn%‘d _ dedi cat edi conmon i nternedi ate
signal s to generate an out put signal; a second bl ock of
channel equi pnent for acgransbiinigahe swhmed dedibatadicommen intesmediate signals;
transmtter, conprising: a second plurality of

g : P
spreaders for foryacaustiy- &ﬁ?ﬂ@}@ﬂﬁn@@%% 5 ~ channel
i nformatizon to generate gx:ré&hﬁfﬁhbtaﬁq@i%iti%ﬁfréﬁﬁd&%)ﬁhﬂﬂ ia€dtiatiohit8enerate a
related internedi ate signals; "and o switch neans for
sel ecti vel y passi ngcthisitiontrelatdd:intephedistersiangbpnfing
acquisition-related inter il ate si.an , e -
sumer for summ ng the s%&ggygyei’%wgggiggdg%lgga}% i glrm(s)llnoﬂdelatedagg%?%ég%ﬁdi ng
acqui sition-rel at eogé%,m;q{naedi_at e signals with the output signal
conprising the scranbl ed and summed plurality of orr?spondi ng
dedi cat ed/ conrfonboth dedicatefif¢pmmanandiacquisiyiontrslaied %‘é‘r\% ARQTRAYRiN| i nk

t ransmi hé,Si gnal for trangm ssi g:&?]n 'v\%\ﬁ@assed ac%ueisig&%!?ecl%&gﬁc ediat? signal&o2 5

2. The transmitter as I'n rernt edi cate annel s¥an
common channel s conge sGembled endisispmed dadinatedadohintorainttrmediatecignalsao gelesate

3. The transmtter as_in claim.l erein the acquisition-rel ated
channel s C GhERWRINKF ansEUiHS TARDSRESIOR t h a known nodul at i on.
11.  The method as in claim 10 wherein the step of spreading the

dedicated/common channel information comprises the step of applying codes from a

15 first orthogonal code set to effectuate the spreading.

12. The method as in claim 11 wherein the step of spreading the
acquisition-related channel information comprises the step of applying codes not

* belonging to the first orthogonal code set to effectuate the spreading.

13. The method as in claim 10 wherein the dedicated channels and common

20 channels comprise a spread spectrum traffic and control channels.

14. The method as in claim 10 wherein the acquisition-related channel

comprises at least one channel with a known modulation.

15.  The method as in claim 10 further comprising the step of adjusting a

power level of at least one intermediate signal.

25 16. The method as in claim 15 wherein the step of adjusting further

comprises the step of coordinating adjusted power level on at least one intermediate



4. The transmtter as in cl ai~m—1—f—u#t—he#een®r_i_si ng: WO

99/ 12282 il 11 1H 11011

PCT/ SE98101Ww260 99/12282 l I”J PCT/sE98/01539

a power adjustnent device for ”ul”p" HIIIIHMI sel ection on each . .
i nternedi ate signal. 3. The*transmitter as inclaim4 -
wherein the power adjustnent device further coordinates power |evel
sel ection on at |east one of internediate-gfgnals to 5 account for the

sel ective passing of the plurality of corresponding acquisition-related
i nternedi ate sigigral ® dcoount fog tirrselbctive passing obtepoquisitignraglated intermediate signal

6. The t it t | lity
spr eaderg AN e égﬂ?@toéhgé‘ga‘?“’ghﬁagmer & Bﬁ"?ﬁ&ij@@m ué‘%%rlé’cediar‘ie @sn%lam ng

t he dedi cat ed/ common channel information.
The transmitter as in claim6 wherein the second pl urallty of spreaders
apply codes not bel obii ngThemethed s ins¢laisn 1 A sdisrrin trrovep ebscrambling eamiprigpst he

acquisition- 4o step of gppﬁxgg a ?Jﬁ%%&é, wHIEE {d'gﬁﬁﬂng' indicated by the spread acquisition-

5 related channel information, in scrambling the summed dedicated/common

intermediate signals.

18. The method as in claim 17 wherein the acquisition-related channel
comprises a long code group code channel, the long code group code providing an
indication of the long code applied in scrambling the summed dedicated/common

10 intermediate signals.



8. The transmtter as in claim1l wherein the scranbler applies a | ong

code, whose identity is indicated by the spread acquisition-related
channel i WO®A42388n, in 15 scranbling the summed pl ur al i P§T/8E98/01539
correspondi ng dedi cat ed/ comon ‘i nt er nedi at e si gnal s. -
9. The transmtter as in claim8 wherein the acquisition-rel ated channel
conprises a |l ong code group code chinhed, the | ong code group code
provi di ng an i ndi cation of the selected |ong code used by the
second plurality of spreaders in 2 0 scranbling the summed plurality of
correspondi ng dedi cat ed/ common i nternedi ate si gnal s.

10. A nethod for separated processing of direct sequence spread spectrum
channel information, conprising the steps of: At for dedi cat ed/ cormon
channel information: 25 spreagh ng the dedi cat ed/ comron
channel information to generate di cat ed/ common

i nternedi ate signals; n 2282 Billl 11l
111111112 O D11 PCT/ SE98/ 153§jgg

- 15- supAT@Sthe generated dedi cated/ common

i nternedi ate signals © =taget her; and

scranbl i ng the summed dedi ¢at eq/ common i nter nedi ate si gnal s; for

acqui sition-rel ated channel \{ nfior mat i on:
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5 spreadi ng the acquisition-related channel information
to generate a acquisition-related internmedi ate signal; and
sel ectivel WQawt282) t he generated acquisition-rel ated inter mPAITHESS/01539

si gnal ; and for both dedicated/ common and acquisition-related - -
channel information: 10 addi ng the sel ectively passed
acquisition-related internedi ate S{% the scranbl ed and
sumed dedi cat ed/ comon i nter nedi ate” s gnal s to generate a
downlink transmt signal for transm ssion. 11. The
method as in claim 10 wherein the step of spreading the

dedi cat ed/ cormon channel infornmation conprises the sggp of applying codes

froma 15 first orthogonal code set to effectuate the spreading. +—
12. The nethod as in claim 11 wherein the step spreadi ng the <
acquisition-rel ated channel information conprises e step of applyi ngne
codes not bel ongi ng to the st ort hogonél code set to effe ate
t he spreadi ng. r_\ﬁg:s.—ghe met hod”as in claim1l 0 wher@n

t he dedi cated channels and co A &= | channel s conprise a spread
spectrumtraffic and control ath nnaL= &% 14. The meffdd

as in claim10 wherein the atyuikition-rel ated channel conpr i'ses
at | east one channel with a k nodul ati on. 15. The
method as in claim 10 further cgnprising the step of adjusting a U
power |evel of at |east one inteYnedi ate signal. &b 16.m3y
The nmethod as in claim15 V\herel}-t—he—step of adjusTing further
corrprlsest e step of coor jUsted power Lvel on at least one
i nt er medi e
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-16- " signal to account for the selective passing of the

acquisition-rel ated internedi ate signal to be added to the

scranbl ed aW® %90#28d dedi cat ed/ common i ntermedi ate signals. PCT/SE8/01539

17. The nethod as in claim 10 wherein the step of scranbling conprises -
the step of applying a long code, whose identity is indicated by the spread .
acquisition- 5 rel ated channel gnf@ mation, in scranmbling the sumed
dedi cat ed/ conmon i nt ermedi ate signal s. 18. The

met hod as in claim 17 wherein the acquisition- related channel
conprises a | ong code group code channel, the Iong—code group code

provi di ng an i ndi cation of the Iong code Applied in scranbling the
summed dedi cat ed/ common 10 pedi at e signél s.
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