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TECHNICAL FIELD OF THE INVENTION

The present invention relates to methods for assigning spreading

5 codes to DS-CDMA forward-link connections.
. DESCRIPTION OF RELATED ART

CDMA {Code Division Multiple Access) is a well known method for
multiple access in a radio communication system. The CDMA method
uses the spread spectrum technique in which a nuwber of users
10 simultaneously occupy the same frequency band with their radio

channels.

In a DS-CDMA (Direc;t Sequence~CDMA) system which is a particular
type of the CDMA techniques, each user is assigned a specific
spreading code by which the user is separated from the other
15 users of the gystem. BAnother name for a spreading code is

spreading sequence or spreading-code sequence.

The transmitted information in the radio signal is coded
(spread) by a specific spreading code in the transmitter. At the
receiving end the coded information is decoded ({despread) by
20 correlating with the same specific spreading code again or by

filtering the received information in a matched filter.

A spreading code of the game length as the sgymbol interval is

called a short spreading code.

Orthogonal codes are codes that has zero cross correlation for
25 zero time offset. The use of orthogonal codes will reduce the
intra-cell interference, i.e. interference from other forward-

link signals in the same c¢ell. Normally the intra-cell
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reduce trm&n general, a set of orthogonal codes does only contain a finite
5 number of codes, where the number of codes is always smaller or

the same as the length of the codes.
Consequently, as there are only a finite number of orthogconal
" spreading codes available, spreading codes which are almost
orthogonal or non-orthogonal has to be used to increase the
10 numbexr of simultaneous users or increase the bit-rate of the

system.

Onn a DS-CDMA forward-link {transmission from a base station to a
radio wunit), orthogonal spreading codes are often used to

separate different radio channels.

15 When a connection through a radio channel uses more than one
spreading code, it 1is said to use so-called multi-code

transmission.

For variable bit-rate connections, i.e. a connection where the
bit-rate varies during the duration of a call, the number of
20 spreading codes actually used by each connection will vary in
time and between the different connections. A high bit-rate uses

more spreading codes than a lower bit-rate.

One example of a scheme to assign spreading codes to a
connection with a variable bit-rate in a radio communication

25 system is the static allocation.

A static allocation means that each connection is, at call set-
up, allocated as many spreading codes as is needed to be able to

transmit at a regquested maximum bit-rate.
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even if they do not have to use all of them simultaneous.

Another example of a scheme to assign spreading codes to a

5 connection is the dymamic allocation.

A dynamic allocation means that all connections share a common
pool of spreading codes that are continuously redistributed by a
base station, according to the instantaneous need of each
connection.

10 Each time the bit-rate at a connection is to be increased the
base station has to inform the radio unit what new spreading
codes to receive. This will require a significant overhead in

the communication between the base station and radio unit.

The US patent US 5 533 013 describes a method and a system for
15 assigning complete orthogonal spreading codes and radio channels
in a combined CDMA/TDMA or TDMA/CDMA communication system. Said
method comprises the step of assigning an orthogonal spreading
code selected from a set of complete orthogonal spreading codes.
Said system comprises means for assigning orthogonal spreading
20 codes selected from at least ocne code set of complete orthogonal
spreading codes. If more than one set, the code sets of complete
orthogonal spreading codes have been selected so that they are

completely orthogonal in relation to each other.

The US patent US 5 452 328 describes a method for assigning
25 disjoint sets of binary spreading-code sequences to different

nodes in a multi-node communication network.

Each node in the network is allotted spreading-code sequences

which are selected from a family of *almost orthogonal” binary

sequences. The patent also describes an apparatus and a method
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The name radio unit includes all portable and non-portable
equipment intended for radio communication, like mobile phones,
pagers, telex, electronic notebooks and communicators. These
equipment’s can be used in any type of radico communication
10 - system, such as cellular networks, satellite or small local

networks.
SUMMARY

The present invention meets problems related to how a forward-
link connection is assigned specific spreading codes in a DS-
15 CDMA communication system where only a finite number of

orthogonal spreading codes are available.

One problem occurs when the system is using static allocation
for wvariable bit-rate connections. The system may run out of
spreading codes even if only a small number of spreading codes
20 are actually used simultaneous. Each connection has allocated
the amount of spreading codes that is needed for the maximum
bit-rate irrespective of if the maximum bit-rate is needed for

only a short time.

Another problem occurs when the system is using dynamic
25 allocation for variablé bit-rate connections. A significant
overhead in the communication between the base station and the
radio unit is needed to inform the radio unit what new spreading

codes to receive each time the bit-rate is increased.



connection with a variable bit-rate in a radio conmmunication 25 systemis

the static allocation. A static allocation neans that ePﬁ} tion
is, at call Wox9%9/12284 up, allocated as many spreadi hg codes ?@%gﬁ ed to
be able to transmt at a requested gaxinumbit-rate.
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codes for radio units in a DS-CDMA communication system with

variable bit-rate connections.

5 BAnother object of the present invention is to provide a large
number of available spreading codes which is not limited by the
amount of orthogonal spreading codes available in a DS-CDMA

communication system.

A further object of the present invention is to avoid re-
10 allocation of spreading codes during the call in a DS-CDMA

communication system.

In accordance with a first aspect of the present invention,
spreading codes are assigned to forward-link connections from a
first set of orthogonal spreading codes as long as there are
15 spreading codes available in the first set. When all spreading
codes in the first set is allocated, a second set of orthogonal
spreading codes which are non-orthogonal to the spreading codes
in the first set is used from which spreading codes are assigned
to the forward-link connections. When applicable, more than two

20 sets of spreading codes are used.

According to a second aspect of the present invention, spreading
codes assigned to forward-link connection are assigned from two
different code sets. A first group of the spreading codes is
assigned from the first code set and a second group of the
25 spreading codes is assigned from the second code set. When

applicable, more than two sets of spreading codes are used.

The present invention includes methods for assigning spreading
codes to variable bit-rate forward-link comnections. The methods

include the step of assigning spreading codes from a first set
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connuniqagéégh@eég@gkset when all spreading codes in the first code set
is allocated. The number of code sets can be extended to more
10 than two code sets.
According to the second aspect of the invention, the spreading
codes are assigned from two different code sets.
A first group of spreading codes is assigned from the first code
set and a second group of spreading codes is assigned from the
15 second code set. The first group of the spreading codes
comprises those codes which are most frequently used. The second
group comprises the remaining codes. More than two code sets can

be used.

One advantage with the present invention is that the number of
20 simultaneous allocated spreading codes is not hard limited by

the size of a code set.

Another’ advantage is that each connection is allocated a number
of spreading codes at call set-up. No further spreading code re-

allocation is needed.
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in these atents i di fferent constructlon t han the met hod of the
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invention will become more readily apparent upon reference to
the following description when taken in conjunction with the

5 accompanying drawings.

Figure 1 is an illustration of a base station and four radio

units in a DS-CDMA communication system.

Figure 2 is an illustration of an example of a set of code sets

in accordance with the present invention.

10 Figure 3 is a first part of a flow chart illustrating a first

embodiment of a method in accordance with the present invention.
Figure 4 is a second part of the flow chart in figure 3.

Figure 5 is an illustration of a set of code sets with assigned
spreading codes in accordance with the first embodiment in

15 figure 3 and 4.

Figure 6a is a first part of a flow chart illustrating a second

embodiment of a method in accordance with the present invention.
Figure 6b is a second part of the flow chart in figure 6a.
Figure 7 is an illustration of four groups of spreading codes.

20 PFigure 8 is an illustration of a set of code sets with assigned
spreading codes in accordance with the second embodiment in

figure 6a-b.
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comuni cation system where only a finite nunber of or t hogonal
spreadi ng codes are avail abl e. One probl em occurs when the systemis
using static allocation or variable bit-rate connections. The system

may run SRTAGLED DESEBIRBTEON PR FRBODEVENTST only a smal | nunber of
spreading codes 20 are actually used sinmultaneous. Each connection has
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bit-rate Trrespective of If the maximumbit-rate is needed for™  only a
short timmdes to forward-link commections in DS-CDMA communication:
systems. The forward-link connections are radio connections
5 where the bit-rate can be varied (variable bit-rate) during the

duration of a call.

The spreading codes can be assigned at call set-up and e.g. at

handover and during set-up of additiomal services.

Figure 1 shows a base station B and four radio units Ul-U4 in a
10 DS-CDMA communication system. Each radio unit Ul-U4 has a
forward-link connection C1-C4, with a wvariable bit-rate, between

the base station B and the respective unit Ul-U4.

When a first forward-link connection CI between the base station
B and the radio unit Ul is to be set up a specified number of
15 spreading codes are assigned to the first forward-link
connection Cl by the base station B or by some other part of the
communication system. The spreading codes assigned to this
forward~-link connection Cl1 can not be assigned to new forward-
link conmections C2-C4 within the same cell as long as the first

20 forward-link connection Cl is up.

The number of spreading codes which are assigned to each of the
connections is determined by the desired bit-rate according to
the following:
A connection with a high bit-rate needs more spreading
25 codes than a connection with a low bit-rate.
A connection with multi-code transmission uses several

codes in parallel to increase the bit-rate.
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spreading codes m,. These spreading codes are orthogonal in
relation to each other but non-orthogonal in relation to the
spreading codes in the first code set S1.

A third code set S3 also comprises a number of orthogonal

- spreading codes m;. These spreading codes are orthogonal in

relation to each other but non-orthogonal in relation to the
spreading codes in the first and second code set S1 and S2.
The number of code sets n with spreading codes can be more than

three.

Figure 3 and 4 show a flow chart of a first embodiment of a
method according to the present invention where a number of
spreading codes corresponding to a requested bit-rate are

assigned to a variable bit-rate forward-link connection C1.

In a step 3la the number of spreading codes needed to transmit
at the requested bit-rate between a base station B and a radio

unit Ul on the forward-link connection Cl is determined.

In a step 31b the number of available (not assigned) spreading
codes in all available code sets is determined. If there are
less spreading codes available than the spreading codes needed

the method ends, otherwise it continues with a step 32.

In step 32 the number of available (not assigned) spreading

codes in a selected first set 81 of orthogonal spreading codes

‘is determined. If there are no available spreading codes in the

first set 81 of spreading codes the method continues with a step
35. If there are available sgpreading codes in the first set S1

of spreading codes the method continues with a step 33.
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According to a second aspect of the present invention, spreading codes
assi gned farwasdwdiid icorneshiertflon are assigned from two di f ferent
code sets. A first group of the spreading codes is assigned fromthe

firstgcodg, sgt 8@89 %45%%%”9\)@&89%@ afngS HoBad! %Qﬁﬁeﬁ!e%si %o@é&gﬁed
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froma f_'éﬁea’ﬁng codes needed are equal to the number of spreading
codes assigned from the £irst set S1 of spreading codes,

10 otherwise it continues with a step 35.

In step 35 the number of available spreading codes in a selected
second set S2 of orthogonal spreading codes is determined. If
there are no available spreading codes in the second set 82 of
spreading codes the method continues with a step 38. If there
15 are available spreading codes in the second set S2 of spreading

codes the method continues with a step 36.

In step 36 a number of spreading codes, not exceeding the number
of spreading codes needed on the forward-link connection Cl, are

assigned to the forward-link connection C1.

20 In a step 37 the number of spreading codes needed is compared
with the number of spreading codes assigned from the first and
second set of spreading codes S1, 82 respectively. The method
ends if the number of spreading codes needed are equal to the
nmumber of spreading codes assigned from the first and second set

25 of spreading codes 81, S2 respectively, otherwise it continues

.with step 38.

In step 38, shown in figure 4, the number of code sets is
determined. The method continues with a step 32 if the number of

code sets is three, otherwise it ends.
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codes the method continues with a step 40.

In step 40 a number of spreading codes, not exceeding the numbexr =
of spreading codes needed on the forward-link conmection Cl, are

assigned from the third set S3 of spreading codes.

10 In a step 41 the number of spreading codes needed is compared
with the number of spreading codes assigned from the first,
second and thifd set of spreading codes S1, S2, S3 respectively.
The method ends if the number of spreading codes needed are
equal to the number of spreading codes assigned from the first,

15 second and third set of spreading codes S1, S2, 83 respectively,

otherwise it continues with step 42.

In step 42, the number of code sets is determined. If the number
of code sets is three the method ends, otherwise it continues
with more steps similar to the previous steps 39-42 as long as
20  there are more spreading codes to be assigned and more sets Sl-

Sn of codes available.

The method according to figure 3 and 4 is repeated each time a

new forward-link connection is to be set-up.

Figure 5 shows an illustration of a set 50 of code sets S8S1-Sn
25 comprising spreading codes according to the first embodiment.
The first forward-link connection Cl between the base station B
and the radio unit Ul, see figure 1, has been assigned a first
numbexr of spreading codes x from the first set 81 of spreading
codes. A second forward-link connection C2 has been assigned a

30 second number of spreading codes y. A first part y-k, of the
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DESCRY PTION O RS THAR RRE°® =% 4, 880 14050, S5 HPP GReP o S0 "and Blner
f eat ures Wit jmres€@t The first part y-k; of the second number of
' spreading codes y comprises at least one complete spreading.
5 code. A second part k; of the second number of spreading codes y
is taken from the second set S2 of spreading codes and is
assigned to the second forward-link connection C2. The second
part k, of the second number of spreading codes y comprises at
-least one complete spreading code. The number of non-assigned
10 spreading codes in the first set S1 of spreading codes were less
than y so more spreading codes where assigned from the second
set 82 of spreading codes. _
A third forward-link connection C3 has been assigned a third
number of spreading codes z from the second set S2 of spreading
15 codes. |
A fourth forward-link connection C4 has been assigned a fourth
number of spreading codes w. A first part w-k, of the fourth
number of spreading codes w is taken from the second set S2 of
spreading codes and is assigned to the fourth forward-link
20 connection C4. The first part w-k, of the fourth number of
spreading codes w comprises at least one complete spreading
code. A second part k, of the fourth number of spreading codes w
is taken from the third set S3 of spreading codeg and is
assigned to the fourth forward-link connection C4. The second
25 part kz'of the fourth number of spreading codes w comprises at

least one complete spreading code.

Figures 6a-b show a flow chart of a second embodiment of =a
method according to the present invention where a number of
spreading codes corresponding to a requested bit-rate are

30 assigned to a forward-link connection Cl with variable bit-rate.

In a step 6la a total number of spreading codes needed to

transmit at the requested bit-rate between the base station B
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with a step 62.

‘In step 62 the total number of spreading codes needed is divided

in a first and a second group X,, X, respectively. The number of
spreading codes needed in the first group x, corresponds to the
number of spreading codes which will be most frequently used on
the forward-link connection Ci. The number of spreading codes
needed in the second group x, corresponds to the number of
spreading codes which will be less frequently used on the
forward-link connection Cl. Together the first and second group
X,, X, respectively will include the total number of spreading

codes needed for the forward-link connection Cl.

In a step 63 the number of available (not assigned) spreading
codes in a selected first set S1 of orthogonal spreading codes
is determined. If there are no available spreading codes in the
first set S1 of spreading codes the method continues with a step
70, see page 14. If there are available spreading codes in the
first set S1 of spreading codes the method continues with a step
64.

In step 64 a number of spreading codes, not exceeding the numbex

of spreading codes needed to the first group X, are assigned to

‘the first group of spreading codes Xx; from the first set S1 of

spreading codes.

In a step 65 the number of spreading codes needed in the first

group X, is compared with the number of spreading codes assigned
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8 DETAI LED DESCRI PTI ON OF EMBODI MENTS The present invention

rel ates to rMERA¥EB4 or assigning spreading codes to fBFHEEBNHMik
connections in DS-CDVA communicati o4 systens. The forward-1ink
connections are radi o connections 5 where the bit-rate can be varied
(variable bit-rate) during the duration of a call. The spreadi ng
codes carfiwen ashegrfddsat sl | Ssefupsprehding aodes Bénddeer mamiexiupifng

set-up of addifional servic base st ati on_B_and
Four T adiBRRAGEIELIERIRT Partes B EBRA LasTmANAR on L ioySt oM CRabhe
radi o unhimdds Wr RaSeading cBQéyaradsézdgﬁé@%hﬂQ@t tRe €hired, ettt hsh of
variable bit-rate, bétween he base station B and the respective unit

Ul-U4.  spressbimen dadest thsr vmfehqd rRORIOHIRR |Wh61a beteRehb t e BESdIn

statl nd. t | t Cly of
%r eacﬁlﬂega& J]Odefr e® a%% g%e'{%:ﬂ%oég ‘%g ‘T’l rst eé?%rg\%arg %n{%lﬂ?fﬁ%g
with step 70 to assign more spreading codes to the first group

Xy.

In step 66, shown in figure 6b, the number of available (not
assigned) spreading codes in a selected second set 82 of
10  orthogonal spreading codes is determined. If there are no
available spreading codes in the second set 82 of spreading
codes the method continues with a step 68. If there are
available spreading codes in the second set S2 of spreading

codes the method continues with a step 67.

15 In step 67 a number of spreading codes, not exceeding the number
of spreading codes needed to the second group X,, are assigned
to the second group X, from the second set 52 of spreading

codes.

In a step 68 the number of spreading codes needed in the second
20 group X, is compared with the number of spreading codes assigned
from the second set S2 of spreading codes. The method ends if
the number of spreading codes needed in the second gréup X, is
equal to the number of spreading codes assigned from the second
set 82 of spreading codes, otherwise it continues with step 69

25 to assign more spreading codes to the second group X,.

In step .69, the number of code sets is determined. The method
continues with steps similar to the previous steps 63-69 if the

number of code sets is more than two, otherwise it ends.



connection Cl by the base station B or by some other part of the

communi cati on_ system The spreadi ng codes assigned to this

forward-1ink WORHEE#4 on C1 can not be assigned to new for war ECT/SEISOLSE,
connections C2-C4 within the sane cell &% long as the first 20

forward-1link connection Cl is up. The nunber of spreading codes whi ch
are assigned to each of the connections is determ ned by the desired
bit-rate docostémg 1o the ndm@dmld:bwimilable spreafingnnecdésn ini thha

hi gh b|t-rae eeds nore.spre 25, codes th a connection with a,l
bit-rate. scted SﬁCEBﬂneﬁ?g % t?lf rru‘F’ft?h r}lt rﬁ?fr%‘%%f‘%n ﬁ& S e?lﬁral
codes in patakheheB0 i NCrease the bit-rate. - WD 99/ 12284 .

PCT/ SE98/ 01541 Figure 2 shows an
exanpl e oftfa thewep Gusf T&Q)cﬁé'as}é{a@lSlSBﬁeadmﬁc%ﬁé? ngl‘t Bhe heegprd esrt S2

| nventd on,, ggsrresﬁx%h% decaeh ii’xe metH8APLLRETndal W?@fx 8 sPLE hgﬂ@ﬂr

Spr eadl ng CO econ CO e se SO conprises a nu er of

orthogonalstep ¥ eedli Bgaf:eﬂefom‘{ eiotrk. cBies eseqy eallf ngheoslearar evail Koyenal
in . relation to each other but non- orthogonal |fn relatjon to the
spreadi ng SPEEEELPH (3RS rER EBRe S§EERG) Set spreading codes the

method continues with a step where spreading codes is assigned

- to the first group x, from the second code set S2.

10 The spreading codes to the second group X, is then assigned from

a third set S3 of spreading codes.

The method according to figures 6a-b continue with steps similar
to the previous steps 63-70 as long as there are more spreading
codes to be assigned and more sets of codes Si-Sn available.

15 The method is repeated each time a new forward-link connection

with variable bit-rate is to be set-up.

Figure 7 shows an example of four groups of spreading codes Gi,
G2, G3, G4 respectively assigned to four different variable bit-
rate forward-link connections Cl-C4. Each group 61, G2, G3, G4
20 respectively comprises the total number of spreading codes
needed in each forward-link connection Cl-C4. The total number
of spreading codes needed in each forward-link connection Cl-C4
is divided in the first and second group of spreading codes x,,
Yi+ 23, Wy , X, Y2, 23, W, respectively, where each group x;, vy,
25 2y, Wy , X5, Y2, Zy, W, respectively comprises complete spreading

codes.

Figure 8 shows an illustration of a set 80 of code sets S1-Sn
accoxrding to the second embodiment of the method in figure 6.
The first forward-link connection Cl with variable bit-rate
30 between the base station B and the radio unit Ul, see figure 1,

has been assigned spreading codes from the first S1 and second



A third code set S3 also conprises a nunber of ort hogonal spreadi ng

codes rr[err%prhese spreadi ng codes are orthogonal in 10 relation to each
ot her but né¥R®EPRYgonal in relation to the spreadi ng cBHESEEPIF4le
first and second code set S1 and S2. 16 The number of code sets n with .
spreadi ng codes can be nore than t hree. Figure 3 and 4 show a fl ow

chart of a first enbodiment of a 15 nethod according to the present
i nvent i oS2whesde asetrbatheof £irst sprevpi g cbdepreadingpowdeng has abeen

requested biit-rate are ssigned ta ri | t-r f rd-1ipk

connect i &fSégne EJ%rc’f“n thes fa5551 £9FRe S ?In%g‘r %194 ?g%éeascﬁc%é%c E%X%ngcé efd1 to

transm t gprea@inbheoBeqUEst askdd assdigBedeFwbant e hesmorrY abdensBcagel. a radi o
unit 81 on the forward-1ink connection Cl is determ ned. In a

step 31b the nunber of avail able (not assigned) spreadin codes in all
avai | abl @hgodeecend EorardrhiMedCORRechePR &Pe WIth VRE eBaFnERERdes

avai labl t spr.eadi es datk radid RE1i¥EBOdseRAS  gREdHef W se
it coﬁti%&tetgv%v%nt %%ae 2;,{3%% gggtfgxg I%?ft ep 3::2a tlhe nl}nber ofS ava:il?abl e (not
assi gnedhasprieadi rapsignedcappeeading collest Suofi kbe £&rsS1Sbf andt Aegondl

spreadi ng_code s determned. |f there are na.avail abl e.spreading '
codes. i n%tzhec’oge Selr st Thbet T8 f ggﬁ‘r‘%aérilnagcfégse 89mé 0%83 &ﬁﬁ?ﬁ%ﬁ% with
a step agsidped fEdde@earr rataichatl @etprmaading wrdescondt bechbr gt et Sl

30 of spreading codes the method continues with a step 33.
- spreading codes has been assigned from the second code set S2.

10 The third forward-link comhection C3 with wvariable bit-rate
between the base station B and the radio unit U3, see figure 1,
has been assigned spreading codes from the first sl and second
82 code set. The first group 2z, of spreading codes has been
assigned from the first code set S1 and the second group 2z, of

15 spreading codes has been assigned from the second code set S2.

The fourth forward-link connection €4 with variable bit-rate
between the base station B and the radio unit U4, see figure 1,
has been assigned spreading codes from the first 81 and third 83
code set. The first group w; of spreading codes has been

20 assigned from the first code set 51 and the second group w, of
spreading codes has been assigned from the third code set S3.
There were no non-assigned spreading codes in the second code
set S2 left so more spreading codes where assigned from the
third code set S3.

25 The signals which have been coded by short spreading codes in
the methods according to the present invention can be scrambled.
Signals in a forward-link connection which have been coded by
short spreading codes is scrambled by a common (long) Pseudo-
Noise code (PN-code). The scrambling randomise the interference

30 between the cells. The scrambling will not affect the

orthogonality between the signals in one cell as all signals
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10 I n a nunber of spreadi ng codes, not exceedj nber
of spreadi n\éV%tcgg ez;§§needed on the forwayd-Iink connection C%egfité;%lw :
assigned fromthe first set S1 of spreading codes to the forward-|ink
connection CI. 51n a step 34 the nunber of spreading codes needed is
conpar ed ith_the nb of,. spreadi cpdes signed fromthe first set
S1 of spre&di %ec%%fg%.ﬁ\%?é)%et %88 Eﬁﬂ%dﬁg‘?uﬂ‘i%s rﬁfﬁé@r %5‘FS AITEereRi B codes
needed agsdegual to the nunber of spreading codes assigned fromthe
first set Sl of spreading codes, 10 otherwise it continues with a step 35.
In step~35-the nunber of avail able spreading codes in a-selected second
set S2 of orthogonal spreading codes is determned. If there are no
avai | abl e spreadi ng codes in the second set S2 of spreadi ng codes the
met hod continues with a step 38. If there 15 are avail able spreadi ng codes
in the second set S2 of spreading codes the nethod continues with a
step 36. In step 36 a nunber of "spreadi ng codes, not exceeding the
nunber of spreadi ng codes needed on the forward-link connection Cl, are
assigned to the forward-1ink connection C1. .



20 In a step 37 the nunber of spreadi ng codes needed is conpared W th
the nunber qf s readl ng codes assigned fromthe first and set of
spr eadi ng co‘?ﬁ%ggO 4 32 respectively. ng met hod ends ifPF Fﬁ’%ﬁﬁﬂg‘é

spreadi ng codes needed are equal to th nunber of epﬁadﬁ—ﬁg—eeeles——

assigned fromthe first and second set 25 of spreadi ng
respectively, otherwise it continues .With step 38. i” m HE ,
shown in figure 4, the nunber of code sets is determ e

continues with a step 39 if the nthbefs of code sets is three, otherwise
it ends. WO 99/ 12284

PCT/ SE98/1015 ethod for assignin spreading ldodes td N Stepidgethe
nunber of avg%l aIBI e spreadl ng codes |gn a%el ect egd third-set S3 of

or t hogonaloxsmspatidiggc fdewatrd- Hgtke regmegtion (Cl)t lmpeg atephvraliiy abfe

cont | nucS TR S5 el SPPAI ARG, o C8 Gk AV FablB SAPbadtIBARREC PR ( he

third setg g@&e@{ h&pﬁﬁgdanglurall(t@d@ﬁ’ tragisetnots comtuales C‘Mnblﬁlglﬁé eghd0.
In step 40 a nunber of spreading codes, not exceedi ng the nunber of
spreadl ngAdeuEngeE8eRSon the forward-1ink connection Cl, are

a) assigning (33) spreading codes from a selected first

"set {81) of orthogonal spreading codes to said first forward-
link connection (Cl),

10 characterisedin the further step of:
b} assigning (36) spreading codes from a selected second set
(82) of orthogonal spreading codes to said first forward-link
connection (Cl) if said first forward-link connection (C1)
requires more spreading codes then there are available in said
is5 first set (S1) of orthogonal spreading codes, where at least one
of said spreading codes of said second set (S2) of orthogonal
spreading codes are non-orthogonal to at least one of said
spreading codes of said first set (81) of orthogonal spreading

codes.

20 2. A method as claimed in claim 1,
c haracterdis e din that said assigning (33, 36)
according to step a)-b) implies assigning said spreading codes

to said first forward-link connection (Cl) at call set-up.

3. A method as claimed in claim 1 or 2,

25 characterxrisedin that said assigning (33, 36}
according to step a)-b) implies assigning of a number of
spreading codes to said first forward-link connection (Cl1),
where said number of spreading codes is determined by a

requested maximum bit-rate.

30
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assigned fromthe third set S3 of spreading codes. 10 1In a step 41 the

nunber of spreadl codes needed is conpared with the n
spr eadi ng cotR 8‘1 gned fromthe fi rst§ second and _t hi ?'g'i%&?ﬁéﬁﬂ
spr eadi ng codes S1, S2, S8 respectivel}. The nethod ends if the nunber

of spreadi ng codes needed are equal to the nunber

assigned fromthe first, 15 second and third set of spreiﬂ’ﬂmﬂmm ﬂmmm
S2, S3 réspbcM@Vh¢@ as clajmest Wnsenptofomiarimesi wth step 42. 1n%tép
12 e BUDST L0k P08 S Y 18 I B ddid N ANANRR ine cBhnbOCFoC! S

I's three~tnhe rretﬁ‘o herwi se 1t conti nues nore steps
simlar o1} hespaevipisbld et -38t42faswhoagl fisk Aonrdugrienan@lhor e spr eadi-ng
codes to be assigned and nore sets Sl- Sn of codes avail abl e. The

met hod according tQ figure 3 and 4 is repeated ahtirrea new
f or war d- Bi- nR E‘%ghﬁgt?‘%nc aines 38 SBE- H% 8Je.a1ms re 5 shows an

i1 ugtrati gn pf.a;sgt ¢5Q of fOéieeSat $nSknak %‘élacwmmn@oaﬁﬁﬁgewﬂoﬁodes
according to the ?lrst enbodi nment . The first forward-1ink connection Cl
bet ween shetbasprevadésmBti-codedtrhansmagdsdonnit UL, see figure 1, has

been assigned a first nunber of spreading codes x fromthe first set Sl

of sp{eaglngomethggdﬁénd@b g f.a5 Edchégﬁ cgqgectlon C2 has been

aSS|gned a Secon spre I'ng codes y." A first part y- k[err] of
t he ‘characterisedin that said method further comprises

the step of:

10 c) assigning (40) spreading codes from a selected third set
(83) of orthogonal spreading codes to said first forward—link
connection {Cl), if said first forward-link connection (C1)
requires more spreading codes then there are available in said
first (81) and second (S2) set of oxrthogonal spreading codes,

15 where at least one of said spreading codes of said third set
{83) of orthogonal spreading codes are non-orthogonal to at
least one of said spreading codes of said first (S1) and second

(S2) set of orthogonal spreading codes.

7. A method for assigning spreading codes to corresponding
20 forward-link connections (Cl1-C4) in a DS-CDMA communication
system having a plurality of radio units (Ul-U4), comprising the
following steps: ' .
a) assigning (33) a first number of spreading codes (x)
from a first set (S1) of orthogonal spreading codes to a first
25 forward-link connection (Cl);
characterisedin the further step of:
" b) assigning -(33) a first part (y-k;} of complete
spreading codes of a second number of spreading codes (y) from
said first set (S1)} of spreading codes to a second forward-link

30 connection (C2);
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12 second nunber of spreading codes y are taken fromthe fir§; set
S1 of sprea&“ﬁ&”@@ﬂes and is assigned to the second f or war d PEF/RE8/01541
connection C2. The first part y-k[err] 28 the second nunber of .
spreadi ng codes y conprises at | east one conplete spreading 5 code. A
second part k[err] of the second nunber of spreading codes y I s taken

fromthe second setigtimf @@)eadisrgonddparandfi sompletss simpreeding thdesecond
forward-1|jnk cannecgtion

C2.. The second art klerr], of the second nunber
of spreadiid O5dES] SEFPPASBUTRET of ?Qiﬁﬁ&aﬁ%a?xé%ﬁ éﬁg 56?@38iﬁ§°88ge;
The nunbegeiof (HpN- 88 sherRshckikl Hireadiing cedRe itd tNad igetongefobkaell-
spreadi ng codes were | ess than y so nore spreadi ng _codes where assigned
from t he sgdompnnectdon $22bf Wirxaditndcedeone of 2aid FRESRHRGr §ORRAK
connegti on: C3_has assig a_lhi - H&@ﬁ% spL eqagdl es ¢z
from he‘g%c%%ﬁgsgggggdogégp?gghi%églégncgﬁgg. lgg?oﬁét%géggmggg-ﬁfnk
connect i agaiHt dmery asgegnefl saffd st setnushber of spreading codes w. A

first part wk[err] of the fourth nunber of spreading codes wis taken
fromthe second set. S2 of | %Ereadin cod§§ and i.$ assigned to %he fourth
f or war-d- | § ni® RPLRAGH Fot PERLEATT 1R Y Okr EPRERIIBE THES 5 £h Idsber of

spr eadi ngc&ﬂdé‘ébawﬁgrﬂo‘i%ratu@a%oﬂ@cmml ee saueRdiandlural§eyeorA
second part k[err] of" the fourth nunber of spreading codes w . 1S taken
fromt he fowwardetird3 opnppreirfing (€3d€4) antni & DS-§BYAgrramuaicREIPBuUrt h

forwagd-| é}[']sktecn? I}Paqfitr{gog Sﬂiurﬁ]ftf &PNLaio units (U1-U4) '
charactexrisedinthe following steps:

a) assigning {(64) a first group {(x;} of complete épreading
codes to said first forward-link connection (Cl) from a selected
first set (S1) of.orthogonal spreading codes;

15 b) assigning (67) a second group (X;) of complete spreading
codes' to said first forward-link connection (Cl) from a selected
second set (82} of orthogonal spreading codes, where at least
one of said spreading codes of said second set (S2) are non-
orthogonal to at least one of said spreading codes of said first

20 set (S1), and where said first (x;) and second (x,) group of

| spreading codes includes said number of spreading codes needed

for said forward-link connection (Cl).

9. A method as claimed in claim 8,
charactezxrisedin that said assigning {64, 67)
25 according to step a)-b) implies assigning the spreading codes to

said first forward-link comnection (Cl) at call set-up.

10. A method as claimed in claim 8 or 9,
characterisedin that said number of spreading codes
needed to said first forward-link connection {Cl}.is determined

30 by a requested maximum bit-rate.

11. A method as claimed in one of claims B-10,
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25 part k[err] of the fourth nunber of spreading codes w conprises at

| east one comﬁhﬁxﬁpgeadi ng code. Fi gures 6a-b show ai %%Q##@#émof a

second enbodi ment o nmet hod according to the present ere
a nunber of spreadi ng codes correspdhding to a requested bit-rate are-
30 assigned to a forward-1link connection C1L with variable bit-rate.

In a step 6la a total nunber of spreadi ng codes needed to transmt at

t he requeSt &dabint & & & bethekers thed b ettt @i Horward-link conpergipn2284
PCT/ SE98/ 1. . . . . a radio unit
Ul on theqégfmé?d§lV%El%%%ﬁmgﬁq7ﬁ$t81fpgward'%é?%r?ééﬁﬁftlonl2eg)étep 61b t he
nunber of avail abl e (not-assigned) spreading codes in all available
code setsips detmechbdeds ¢Iaideet dnaveebofl edsimspg-addi ng codes avail able
than the otal nunber spr.eadi codes needed t he net hod ends,

of |, n [
ot her wi seSi t* conti fufst € %} hsaesfieﬁ%f%at saifd, DS-ERMB CORBURSFAF L Nanber
of Sp@ﬁadb?@t@ﬁpﬁ§09§sg§Qﬂ&ftfudﬂd@e@rénsmission.

13. A method for assigning a total number of spreading codes to
_ corresponding' forward-link connections (Ci-C4) with wvariable
bit-rate in a DS-CDMA communication system having a plurality of
10 radio units (Ul-U4), characterisedin the following
Steps:

a) assigning (64) a first group (x;} of complete épreading
codes to a first forward-link connection (Cl)} from a first set

(s1) of orthogonal spreading codes;

15 b) assigning (64) a first group {y;) of complete spreading
codes to a second forward-link connection (C2) from said first
set (S1) of orthogonal spreading ceodes;

c) assigning (67) a second group (x,) of complete spreading
codes to said first forward-link connection (Cl) from a second

20 set (82) of orthogonal spreading codes, where at least one of
said spreading codes of said second set (S82) are non-orthogonal
to at least one of said spreading codes of said first set (81),
and where said first ({x;) and second (x,) group of spreading
codes to said first forward-link comnection {Cl) includes the

25 total number of spreading codes needed for said first forward-
link connection (Ci}); i

d) assigning (67) a second group (y,} of complete spreading
codes to said second forward-link connection (C2) £rom said
'second set {82) of orthogonal spreading codes, where said first

30 (yy} and second (y,) group of spreading codes to said second

forward-link connection (€2} includes the total number of

spreading codes needed for said second forward-link connection

(C2) .
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inafirst and a second group x[err], x[err] respectively. The nunber of 10
spreadi ng codes needed in the first group x[err] correspondﬂcf Bﬁul
nunber of sﬁ#@?ﬂ?ﬁﬁ codes which will be npost frequently use Sess

forward-1ink connection ClL. The nunber of spreadi ng codes needed |n t he
second group x[err] corresponds to the nunber of spreadi ng codes which
wll be less frequently used on the %f war d- i nk connection C1.

Toget her the first and second group err], x[err] respectively wll

i nclude the total nunber of spreading codes needed for the
forward-|ink connection CI. In a sq?p 63 the nunber of avail able (not
assi gned) spreading codes in ed first set S1 of orthogonal

spreadi ng codes 2@1 is de%%%nined. er
codes in the irst set¥&1 of s adi ng~fodes th thod continues with
a step 70, see 14.\1f thgfeNre readi ng codes in the
first set S1 of spreading codesythe neth¥8d contin¥es with a step 64.
25 In step 64 a nunb of spr i ng- code ceedi ng the nunber

of spreadi ng codes ngeded to t first greup x[err are assigned to

the first group of spreading godes x[err] omthe first set Sl of
spreadi ng codes. In a step 65 the nunber of spreading codes needed in

the first 30 groyp x[err] is]conpared with the nunber|of spreadi ng codes
assi gned {ﬂ/:t] f_//{]
U1 U2 U3 U4

Fig. 1

re no gigelable spr eadi ng

20
st —" | Iy
52— 2
Sn — | mp

Fig. 2
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14 fromthe first set S1 of spreading codes. |f the nunber of ,
spreadi ng codtq%@&¥ed in the first group x[err] is equal toPERNSEIBOISH nher
of spreadi ng codes assigned fromthe first set S1 of spreadi ng codes
the nethod continues with a step 66 to assign 5 spreading codes to the
second group x[err], otherwise it con wth step 70 to assign
nore spreadi ng to the first grotgd/ﬁ Xerr]. In step 66, shown.
in figur assi gned) spreading codes in

a sel ectiedTReC RATEHerr20ff cb@e®r t Hogonal spreading codes is
vai | abl e spreadi ng codes in the second

det'erm ne r
set S2 quSFggﬁﬁ 15 aﬁf%ﬁhﬁ#ﬁ%% hod continues with a step 69. If there

are aval I'&bl e sprgadi ng codes in the second set S2 of spreading

codes tde Epethod contYnues with a step 67. 15 |In step 67 a nunber of
spreadlng odes, no‘Ag eedi ng t he nunber of spreadi ng codes needed to
t he second gnyoup Fe aSS|gned to the second group x[err] fromthe
second set S codes. In a step 68 the nunber of
spreadi ng codeg

//\/ 33
The codes are
Yes | |assigned from the
first code set

Are
there codes

avallable in the
first
ode set?

35

/\/36

there codes
available in the

second
code set?

Yes The codes are
assigned from the
second code set




20 group x2 is conpared with the nunber of spreadi ng codes assigned
fromthe second set S2 of spreading codes. The nethod ends |f smsmgjge
nunber of sHYQ¥#2#4 codes needed in the second group x[err]P¢¥

qgual
to the nunber of spreading codes assigned fromthe second set S2 of-
spreadi ng codes, otherwise it ‘continues with step 69 25 to assign nore
spreadi ng codes to the second group xlerpl. In step. 69, the nunber of
code sets is determ ned. The net hod :au/ytpntinues wWith steps simlar to
t he previous steps 63-69 if the nber of code sets is nore than two,

otherw se it end WD 99/ 12284
PCT/ SE98/ 01541 - - - 15 In step 70 the
nunber of avai 'R jréadi ng codes in the  selected second set S2 of
ort hogonal spreath podes is det er m ned. If there are no
avai |l abl ¢ _spreadi ng £odes in the second set S2 5 of spreading codes the
net hod c tpues Wwfh a step simlar to step 69 to search for nore code
sets. |If thereyarewvail able spreadi ng codes in the second set S2 of
spreadi ng codeXl he met hod continues with a step where spreadi ng codes
i s assigned 0 ﬁ§~ first group x[err] fromthe second code set S2.
. there a\ No
third code
set?
3g Yes
f-\jo
there codes Yes The codes are

»|assigned from the
third code set

available in the
third
code set?

No

42

Is
there a\' No
fourth code

set?

Yes

Fig. 4



10 The spreading codes to the second group x2 is then assigned from
third set S eadlng codes. The met hod accordi ng 6a- b
conti nue mn?ﬁg&VQg simlar to the previous steps 63-70¥§§kF&%@§§s
there are nore spreading codes to be assigned and nore sets of codes -
S1-Sn available. 15 The nethod is repeated each tine a new forward-Iink
connecti on with variable bit-rateg s be set-up. Figure 7 shows
an exanpl e of four groups of spreadidéL odés Gl, R, & 4
respectively assigned to four different variable bit- rate forward-Iink
connections C-C4. Each group Gl, &, G, 4 20 respectively conprises
thé total nunber of spreading codes needed in each forward-Iink
connection Cl-C4. The total nunber of spreadi ng codes needed in each
forward-1ink connection Cl-C4 is divided in the first and second group
of  spreadi ng codes x[err], Y[err], Z[err], x[err], x[err], yl[err],
z[err], wWerr] respectively, where each group x[rtt], u[err] 25 zl[err],
werr], x[err], y[err], z[err], Werr] respectively conprises conpl ete

spr eadi ng code®( Figure 8 shows an illustration of a set 80 of
code sets Sl1-Sn ~—according to the second enbodi nent of the nethod in
figure-6. The first f mard-hjnk coggggbgqg Cl with variable bit-rate
30 between the base station B an 1the rach nit Ul, see figure 1,

has been assi gned spreadi codes _jromtihg 11 kst] S1 and second
9 ps1 _/n-g X q y—'lgl

—C2—pie—C3—>»{¢C4
Sz_/" kl VA "\
C4 —»|
s3—"| ¥z

Sn "

Fig. 5
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16 S2 set. The first group x[err] of spreading codes_h een
assi gned fro‘&ggﬁénﬂrst code set S1 and the second group x[é’FFjSE?)?&lspl
spreadi ng codes has been assigned fromthe second code set S2. The
second forward-link connection C2 with variable bit-rate 5 between the
base station B and the radio unit U2msSe igure 1, has been assi gned
spreadi ng codes fromthe first Sl anﬁ%?d S2 code set. The first
group y[err] of spreading codes has bedn assigned fromthe first code
set S1 and the second group y[err] of spreadi ng codes has been assi gned
fromthaée ogd code set S2. third forward-1link connection C3
with vaifi‘apke Bﬂ:tnr](‘i%m:ber ,OSe he base station B and the radio unit

U3, see|fQGMaLeE 15 Etﬁié%n@e%éa Bpaeadi ng codes fromthe first Si
and sec . rst group z[err] of spreading codes has
been assigned f¥omthe first code set S1 and the second group z[err] of
15 spreadi ng cod s been assigned fromthe second code set S2. The
fourth forward-|hkreornecti gngCh with variable bit-rate bet ween t he
base station 0 unit W4, see figure 1, has been assi gned
spreading co {rst_ S1 and third S3 code set. The first

group wWerry, &0 has been 20 assignem~Nfromthe first code
set S1 an ferri—of %

62
The total number of ‘"
codes is divided in a 64
first and a second group /J

63 Codes are assigned to

the first group from
the first code set

Are
there codes

available in the
first '
code set?

85

/ there enough
available codes
in the first

there codes
available in

the second
code set?



spreadi ng codes has been assigned fromthe third code set S3. There

were no non- g spreading codes in the second code ft so
nore spreadi ng cogﬁs where assigned fromthe third code se%mgélgﬁ

The signals which have been coded by short spreading codes in t he

met hods according to the present invention can be scranbl ed. Si gnal s
in a forward-1link connection which h n coded by short spreading
codes is scranbled by a common (Iong do- Noi se code (PN-code).
The scranbling random se the interfere ce 30 between the cells. The
scranmbling wll not affect the orthogonality between the signals
in one cell as all signals WO 99/ 12284

PCT/ SE98/ 01541 _ 17 uses the sane PN-code.

The nei ghbouring cells uses different PN- codes.

67

G

Yes Codes are assigned to
pithe second group from

the second code set

there codes

available in the
second

code set?

68

No

there enough
available codes
in the second
code set?

No

No

69

Is

there a
third code

set?

Fig. 6b



CLAIMS 1. A nethod for assigning spreading codes to correspondi ng
forward-1|ink ions (Cl-C4) in a DS-CDVA conmuni cation syste ing a
plurality of rgﬁﬁ%ﬁ%nits (Ul-U4), conprising the follow ng §¥éﬁ§?ghnﬁ¥ a)

assigning (33) a first nunber of spreading codes (x) froma first set (Sl)

of orthogonal
aracter.

first part (y-k[err])

of spreading codes (y) fromsaid first

of

second forward-1ink connection (C2);
of conplete spreading codes (k[err]) of said second nunber of spreading
codes (y) froma second set (S2) of orthogonal
wher e at

second f orwar d-

| i nk connection (C2),

b)

assi gni ng

t.ep ;
ﬁggfgﬁéading codes of a second nunber
et

spreadi ng codes to a first forward-1ink connection (Cl); c h
s edin the further
conpl e

(33) a

(S1) of spreading codes to a
c) assigning (36) a second part

spreadi ng codes to said
| east one of said spreading

codes. of said second set (S2) are non-orthogonal to at |east one of said
spreadi ng codes of said first set (S1).
< C1 > < C3 »
G1—"| X Xp 24 zg |63
j——C2 —| < C4 q
G2 yi | ye Wl W G4
Fig. 7
80
[~ C1 —pl€C2—pi€~C3 je-C4 -p]
si1—"| ¥ Y1 Z1 | W1
l¢—C1—}a—C2 —ple—C3 —p]
g2 S X2 Yo Z 2
e-C4 -]
ss—"| Ve
Sn " |




27 A method for assigning & nunmber of spreading codes to a f| /28599/01541
correspondi ng forward-1ink connection (Cl) anong a plurality of 1999

- forward-|iweegpgecti ons (CL-C4) in a DS-CDVA communi catlon system having a
pFurality of radio units (Ul-U4), charact er.| e REWSESR IS4

foll owi ng steps: a) assigning (64) a first group (Xferrl) of conplete
spreading codes to said first forward-1ink connectlonllll ﬁl"froma sel ected

first set (S1) of orthogonal spreadi ng codes; jmuﬂmnm(m)

a second group (x[err]) of comp %ﬁ@épreadi ng codes t
forward-1link connection (C1) fr el ected second set (82 oF ot t Hogonal

.spreadi ng codes, where at |east one of said spreading codes of said second
set (S2) _arg nihdy t Bggonal S9sda oto8akd &pr eagrespaRIiey of
said first set (S1), ?89 V\hesrlgﬁéaléd first (x]er rl])% and second (xe[rr])
group ofomeédimgkcausmathbudes(%Ja-ncé‘i)nurilﬁ’eraof R FE PRI Hed for

L T AR b, s PP g <

a)-b) i fpliewingsegepsy the spreading codes to said first forward i nk

connection (gjf) gstsicg%lilngsefs_ﬂp'a first number of spreading codes (x)

* from a first set (S1) of orthogonal spreading codes to a first
forward-link connection ({(C1);
characterisedinthe further step of:
_ b) assigning (33) a first part (y-k,) of complete
\spreading codes of a second number of spreading codes (y) from
said first set (S1) of spreading codes to a second forward-1link

connection (C2);

c) assigning (36) a second part of complete spreading codes
(k,) of said second number of spreading codes (y) from a second
set\(sz) of orthogonal spreading codes to said second forward-
1ink connection {(C2), where at least one of said spreading codes-
of said second set (S2) are non-orthogonal to at least one of

said spreading codes of said first set (S1}.

2. A method for assigning a number of spreading codes to a first
corresponding forward-link connection (Cl) among a plurality of
forward-link connections (Cl1-C4) in a DS-CDMA communication
system having a plurality of radio units (U1-U4),
characterisedin the following steps:

a) assigning (64) a first group (x,) of complete spreading
codes to said first forward-link comnnection (Cl) from a selected

first set (S1) of orthogonal spreading codes;

AMENDED SHEET
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"4c- A method as claimed in“Ctaim8 or 9, character i sRCTdslgrgg}a t1
sai d nunber of spreading codes needed to said first forward- Ilnkr%gn_gg_
(Cl) is deterrmnedséaygmﬂgaqwatedsmgrbup r(ai)e of &oubrwéﬁ@@ gi

iy one of clains 8-1Q,

f or var d- | 5968 e E8~8n f(’-E’?L‘} ?%r“éﬁr\‘ﬂaﬁlé%l €°B‘PF°F?;1?’§ ?Sibv:é’ﬂ’“f iBnieed§FHEEL i on
(Cl). 6. SdBHNMES (SR BBUokPh8Gen®] EpPeABiNg léodés) ahéré attlgaet' S
e din that said DS comuni cati on system provides nulti-code

transni ssig¥e of said spreading codes of said sécond set (S2) are non-
orthogonal to at least one of said spreading codes of said first
set (S1), and where said first (x,) and second (x,) group of
spreading codes includes said number of  spreading codes needed

for said forward-link connection (Cl}.

3. A method as claimed in claim 8,
¢ haracterisedin that said assigning (64, 67)
according to step a)-b) implies assigning the spreading codes to

said first forward-link connection (Cl) at call set-up.

4. A method as claimed in claim 8 or 9,
characterisedin that said number of spreading codes
needed to said first forward-link connection (Cl) is determined

by a requested maximum bit-rate.
T

5. A method as claimed in one of claims 8-10,

characterisedin that said forward-link connection

(Cl) is a variable bit-rate forward-link connection (Cl).

. -6. A method as claimed in one of claims 8-11,
characterdisedin that said DS-CDMA communication

system provides multi-code transmission.

R

T
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AVENDED SHEET 7. ATethod for assignihg a total ninber 5fTé6E95n£@9541J
codes to corresponding forward-link connections (Cl-C4) with vari %g g 1999
bit-rate 7,2 P merdla $RXTUBLI8hIAR 2YESEL hauhsir 80 ldralalldg Ofod 'ﬂo

units (Ul-W4), ceh aracteri sedinthe followng steps: a)

assi gni ng codtespondisy gfamwardd{ldnk] ) cofinechidns e (€pr€4ali mitdodesriable

Spr eadi ng daate 1873088 a8 Rt doh pEbeaf i & PREESRIRE R ot o

spreadi ng re@des urdta geeovd) [ ogviaral-t igke aorwecti n & @)inf then s6lYokingt
set (S1) of orthogonal spreadi ng codes; c) assigning (67) a second
group (x2Ft®PSconpl ete spreading codes to said first forward-Iink

- tion (CL)Lyf roms h i :
connection (Cl),f ram;a 96a0nda§el €52kt Ofrofih hegonals %g;@gfefégélné‘here

at | east one of 'sali preading codes of Said second s
non- or t hogodas tho s ficstt Tomovaxfd-ddbk sproggbhgncédddls Hromaa dfirstiseet

(Shy o0 " B By (bbb agongiond, ([ orr)), oroun of spreacing

b) assigning (64) a first group (y,) of complete spreading
codes to a second forward-link connection (C2) from said first
set (S1) of orthogonal spreading codes;

c) assigning (67) a second group (x;) of complete spreading
codes to said first forward-link connection (Cl) from a second
set (S2) of orthogonal spreading codes, where at least one of
said spreading codes of said second set {s2) are non-orthogonal
to at least one of said spreading codes of said first set (S1),
and where said first (x,) and second (x,) group of spreading

" codes to said first forward-link commection (Cl1) includes the
total number of spreading codes needed for said first forward-
link connection (C1);

d) assigning (67) a second group (y,) of complete spreading
codes to said second forward-link connection (C2) from said

."second set (S2) of orthogonal spreading codes, where said first
'(yl) and second (y,) group of spreading- codes to said second
forward-link connection (C2} includes the total number of
spreading codes needed for said second forward-link connection
(c2).

)RR A
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2O0oA0sed. O

taf al Qunber -of spreading codes needed for said first forwar gggsennk ;\mmﬁigss
connection (Cl); d) assigning (67) a second group (y[err L}‘f“”"r & conpl ete
spreadi ng codP{fP sai d sewonda oL IRDPERTCQRANEEATIOBN (C2) f Swsai d
second set (S2) of orthogonal spreading codes, where said first errhb
and sedDRBRNOTIONAL ABFIAGATION RURIISHER & B PATRYTHCORRERATIPN TREATY| @

CONNeff hnfdiRaolbed Patind Clatidl@Bontne total | nu ' $
oo c%?eﬁ S Lat v a1 e connect s ohag (g)ﬁ{meﬂnmmaa&ﬁmé. needwd bon2284
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The present invention relates to 50
methods for assigning spreading codes to
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in DS-CPMA communication systems. A first H C1l PH-CZ -

connection is assigned a first number of codes
{x) from a first set (SI) of orthogonal codes. —
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number of codes (y). A first part (y—ki) of the
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