Code assignnment in HS-SCCH | ess operation node 5 TECHNI CAL FI ELD 10 The
present invention relates to a nethod and a system for assigning codes. In
particular the present invention relates to a method and a system for
assigning codes in a cellular radio system enploying a H gh Speed- Shared
Control Channel (HS-SCCH) | ess node of operation 15 BACKGROUND Today nobil e
br oadband services over cellular systens are becom ng nore and nore conmon.
One underlying reason is the introduction of H gh Speed Packet Access
(HSPA) radio bearers in live networks. There is also an increased interest
in P Miltimedia Subsystem (1 M5) based services, such as Voice over IP

(Vol P), and Pusiiet astathkmeaverir? @Gelsicthale§PosperattivAnioder oduces t he

possi bility of downl oadi ng and upl oading data with a speed of several
Miits/s, but there is also standardization work ongoing in 3GPP to boost
Vol P capacity. 25 In Hi gh Speed Downlink Packet Access (HSDPA) a shared
channel is enployed. The use of a shared channel results in that several
channel i zati on codes are shared between users on a per 2 ns TTl basis for
transniss'?@H}h@AﬁQQE t he basic shared channel structure includes a nunber
of codes, tor exanple 8. 30 which are available for H gh Speed- Downl i nk
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codes, 0 ar the codes .can,kbe divided
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codes bet B\ﬁmmdnlblbﬂngatwgls&resd -i Shated Cahiryl Clahms (J4SLSOCH ess mdge Ul t i pl exi ng,
i.e. the users are multiplexed on the same TTI by being assigned different
codes. Th&PTRHE Terrestrial 35 Radi o Access Network (UTRAN) assigns a
nunber of Hi gh Speed Shared Control Channels (HS-SCCHs) to match the numnber

of co | .t] users. Although a nobile station is only required to
be ab Pﬁﬁd@ééﬁﬁﬂ a maxi num of 4 EI SSCCHs nore than 4 HS-SCCHs can be

depl oyed wedayafidtile bidaabai@sQOlekl GRF EélRifar by HR baam%@%re W 5
channel i zati on codes that a nobile station is to decode. the Lber Equi prment

(UE) i denfPponfHIceRdsiane easoa s thintiodecsipy ef High Sperd Rasket drcprss (RSPAHybri d 5
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Resource Conbi nation (TFRC) i.e. nodul ati on schene, channelization code set
and t r ans BubwstemdBYS)dages se@fﬂqges such as Voice over IP (VoIP), and Push to talk over

20  Cellular (PoC).

HSPA introduces the possibility of downloading and uploading data with a speed of several
Mbits/s, but there is also standardization work ongoing in 3GPP to boost VolP capacity.

25 In High Speed Downlink Packet Access (HSDPA) a shared channel is employed. The use of
a shared channel results in that several channelization codes are shared between users on a

per 2 ms TTI basis for transmission.

In HSDPA the basic shared channel structure includes a number of codes, for example 8.

30 which are available for High Speed-Downlink Shared Channel (HS-DSCH) transmission
every 2ms TTI. A user can use all codes, such as all § if 8 codes are available, or the codes
can be divided between users during the 2 ms Transmission Time Interval (TTI). Dividing
cades between different users is usually referred to as code multiplexing, i.e. the users are
multiplexed on the same TTI by being assigned different codes. The UMTS Terrestrial

35  Radio Access Network (UTRAN) assigns a number of High Speed Shared Control Channels
(HS-SCCHs) to match the number of code multiplexed users.



Studi es show that in order to allocate many VolP calls in a single cell
nore than 4 HS- 10 SCCHs nust be used. By allocating nore than 4 HS- SCCHs
per cell and spread out the UEs on these in a smart way hi gher code

mul tiplexing than 4 can be used. However, as the Vol P service is conparably
| ow rate service the HS-SCCH overhead may be high. Therefore a study item
in 3GPP cal |l ed continuous packet connectivity (CPC) investigated several

schenes t gith h@\fﬁobﬂ@ewl&ﬁ% ohm@qu}fe&%be%mome% ma;&ﬁ.%fdfamsoverhead see
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di sadvantage is that only a few transport format 20conbi nations i.e.
packet siBewpmenUBkiderdisy) whtighdderaifies @emcs@/@ranﬂthe indermagan.ithbridbl e per UE.
The U Mekgnatié Refeal ﬁ@qqeéel(mﬁo%ﬁ%ua& gd?g,agag\afa cBif@d packet
sizes. |In the current proposed standa er ent ransport

Bl ock ( TB?O@blz'etsone(fTER@D i @mﬁulanowshmhmsbzaupwmmsmnd &anspord block 4)
different;JB.gi zes are allowed in Reduced Conplexity HS-SCCH | ess

operati on: IF other TFCs or TB sizes are needed than these two 25 or four,
then the normal H gh Speed Dedi cated PhyS| cal Control Channel HS-DPCCH rrust

be used.  EQieYOlR bif oldd Mot G4t chidth bakiaken bl RidRysoper at i on

node. the recerves f or ma as ¢ quality
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det er mi neSPHATEE H"ej@(céﬂg%coé‘{:'f"ﬂ?ﬂ P@“ﬁeh‘i"&ﬂ%f\é&“)f &;:Btmveﬁ‘i'%ﬁ? 55V¢f4e nobi | e
st ati on/ t ssheinealo ifPRPE SadGestiike VbR, avithefoéus@n rédicinplovelb&@Hse [85PP | f  HS- SCCH
| ess 0o erik'é gqjs used, each Vol P user in HS-SCCH | ess operation is
assi g|l1 d % ¥ic code. or HS-PDSCH channel, at the start of the session.
Hence, the code assignnent is highly inmportant, and care should be taken to

avoi d code bl ocking as the nobile stations in HS-SCCH | ess node only try
bl i nd decB8f HepreYFHeREWes thesp ¢led HEr§G{d lestapeptigemage diasicallys in i i zation

code. It jegg Iat)dé:%rﬁses@eﬁ%vpﬂh@amn%@m&dtd}'sﬁn@g@an%%ﬁov@@&r infshRMpaneously
since it requires an RRC nessage, see
discontinuous transmission, The Isadvantage is that only a few transport format

20  combinations (TFC). i.e. packet sizes, can be used which are semi-static and configurable
per UE. The UE makes a so called blind decoding assuming the configured packet sizes. In
the currently proposed standard, two (2) different Transport Block (TB) sizes are allowed in
HS-SCCH less operation, and four (4) different TB sizes are allowed in Reduced
Complexity HS-SCCH-less operation. If other TFCs or TB sizes are needed than these two

25 or four, then the normal High Speed Dedicated Physical Control Channel HS-DPCCH must

be used. For VoIP this is not a critical limitation,

In normal operation mode. the network receives feedback information such as channel
quality indications and ACK/NACKs, on the uplink channel HS-DPCCH. The network

30 utilizes that information in the downlink scheduling decision and in the HARQ process. The
downlink HS-SCCH indicates to the user which HS-DPSCH it shall decode, the HARQ
process number and a CRC. Both parts employ a terminal specific masking, which is used
by the mobile station/terminal to determine that the data is actually intended for it. Finally
the mobile station/terminal despreads the data sent on the HS-PDSCHs.

35



Code bl ocking is when the schedul er assigns two or nore users to transmt
in the sane TTl. but since they use the sane HS-PDSCH code this is not
possi ble. In normal operation the 10 code assignnment is done on the fly by
using the HS-SCCH to point out the HS-PDSCH code. Today there exist no
solution to handle this situation. One solution could be to assign x out of
C possi bl e HS-PDSCH codes, for all Vol P users, and all other codes (C x)

for other rﬁnmc@ﬁ@@opsﬁﬁad B 88od, SHE VNS MR 175 QOBIGss o%Ex%tmr{iTsas%m'ébd be
noted that the network cannot transnmit during the sane to users in
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20efficient. When the numb Vol P users 1 ncreases and nates the
traffic i mabdp Ftathnﬁen BSM leFﬁt modeondy oy blindriisending on the giyap pretdgfinany Vol P
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chance that the need for codes excee t hat co

| ess oper &pf ipstaniangoGhGines frsayises pe RRChesgags, WQG@BITISyZ&Né code limt. This
since the standard stipulated that each UE only listens up to 4 groups of
codes (HS- 25SCCH channels). Furthernore, it is not obvious how to spread

t he users @ﬁ@h@chh@lscﬁdeﬁle&vlmdhhbaselgnmm maréesees teiasgmitiniednfedTla met hod
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SUMVARY |t 1S an present 1 nven 0 overco t | east
reduchSoned&ﬁ'ssigmeerprscdohemttawdmtameahaﬁ?c BC§élttompnmﬁutrtmyS-VDSEH:al s in a
cell of a &?I | ul ar radi o system

Today there exist no solution to handle this situation. One solution could be 1o assign x out

of C possible HS-PDSCH codes, for all VolP users, and ali other codes (C-x) for other (non
15 CPC) services, such as web browsing, etc. It should be noted that the network cannot

transmit during the same TTI to users in HS-SCCH less operation which are assigned the

same code,

However, when the number of VoIP users increases in the cell such a solution is less
20 efficient. When the number of VoIP users increases and dominates the traffic in cell, the
probability to simultaneously transmit to many VoIP users increases. And since the code
limit is fixed, there is always a chance that the need for codes exceeds that code limit.
Without HS-SCCH less operation and CPC. 4 users per TTI was typically the code limit.
This since the standard stipulated that each UE only listens up to 4 groups of codes (HS-
25  SCCH channels). Furthermore, it is not obvious how to spread the users among the codes

available.

Hence, there exist a need for a method and a system that is able to handle many VoIP calls
in a single cell.
30
SUMMARY
It is an object of the present invention to overcome or at least reduce some of the problems

associated with set up of many VolP calls in a cell of a cellular radio system.



It is another object of the present invention to provide a systemand a
nmet hod that enabl es efficient assignnent of codes to nobile stations in
order to achieve efficient transm ssion and capacity. 5 These objects and
ot hers are obtained by the nethod and system as set out in the appended
claims. Thus, by providing a good spread of users per code. the Vol P
capacity limt can be increased and maxi m zed. This since it is not

possi bl e f{ a!hsm&%ﬂliém Sﬂhé seusﬁ%éuw]wp&baae 8 875t At ﬂétﬁbdﬂatwﬂﬁ!blé' Tl
I nstead a traffi such as an intensity value, is estimted per
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|l oad in tfy ﬁya%kfm can 10be used. For exanple input to the estinmation
function nay ncl ude paraneters such as. MAC-hs buffer |evel, packet
arrival time, nunber of retransmi ssions, etc. The estimated intensity val ue

can be U%sé&gwe ?ﬁﬂ@s{/&&g B@gﬁé&bﬁ&e%&oﬁ@n&’@%@ﬁl £Qdeouk BT thélgfesdddn HS- SCCH
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set in ordér to av0| ing o P users, enough users can
r e- assi gnede ﬁonmg mheﬂfférlesttacmmic lqad Mﬂee 30chars g inténsity salie, ifestimated perr e nt

codes used | i 0

t hr eshol d‘,‘5°§/ s utpqel?gggg elg[?gmgr era el%gddethg\?g?%\{g{adgm %’%@H | ess
oper ato onbe Wod.BRI EF DESCRI PTI ON OF THE DRAW NGS The present invention wll
now be described in nore detail by way of non-limting exanples and with
reference to the acconpanyi ng drawi ngs. in which: - Fig. 1is aview

i | 1 'ustr at Férgxamplelinput @rthé &ﬁihﬂttmﬁmﬁdﬂ mdyeinelude pamavixeers ofchrpNMA€-hst at i ons are

30 enabled to.co ni cate n L ess operati Figs. 2a
and 2b arB® qul‘i)@{mu V%f‘mﬁ @Waqeﬁﬂfrﬁﬁm?g’ﬁélﬁﬂs Egtm ﬁﬁﬁa@eﬁgﬁi Y operati on
modes i N Galc@tdnWe@Bed dhOn@woikasussandhe FEPDSEH cvda fdrlusers iaS-SCCH lasst r at i ng

a procedure for assigning codes in a cellular .radio syst em 35 DETAI LED
DESCRI PT| epgration, and may also be used in the dynamic transmission process,’1.e. which codes are 10

be used by which user during this and future TTIs.

If one code is over a given utilization threshold, where the threshold is set in order to avoid
code blocking of VoIP users, enough users can be re-assigned to a different code. In the

20 case that all of the current codes used in the HS-SCCH less operation model are over the
utilization threshold, yet another code is preferably made available for HS-SCCH less

operation.

25  BRIEF DESCRIPTION OF THE DRAWINGS
The present invention will now be described in more detail by way of non-limiting

examples and with reference to the accompanying drawings. in which:

- Fig. 1 is a view illustrating a cellular radio network where a number of mobile stations are
30 enabled to communicate using a HS-SCCH less operation mode,

- Figs. 2a and 2b are illustrations of a switching scheme between different operation modes

in a cellular radio system, and

- Fig. 3 is a flow chart illustrating a procedure for assigning codes in a cellular radio system.

35 DETAILED DESCRIPTION



In Fig.l a viewillustrating a part of an exenplary cellular radio system
100 is shown. The system 100 is enabled to operate in a HS-SCCH | ess node.
The system 100 conprises a nunber of base stations, NodeBs. 101 whereof one
is depicted in Fig. |I. Each base station 101 can be used to establish radio
communi cation with a nunber of nobile stations 103, 5 User equipnents LIE,
canping with in the coverage area of a base station. The base station 101

conpri ses [AFEIdHNew mﬁtr;tmg agaftiod %ﬂfbﬁkﬂgﬁelﬁlﬁﬁm R 1903 g%{venﬁh and al so
the base station 101 nprises.a unit for estimating the |load of in the

cel | ser v by sgea %°E%F§Fi"b‘r‘1“§§q(§4 rssppdepdhic sistem 109 camprises 2bel ow. 10
I'n nor nal nuﬂﬁ&dﬁ%as’é@@k‘bﬁseﬂade&pﬁn%h&ébfohbﬁ d@ﬁéﬂemlgtﬁnh%q ke S DSCH

codes used by t he base station 101 of Fig. are exanpl e equa
di vi ded byOt F Yerkesd tﬁﬁﬁﬁ‘?‘tﬁhﬂd%@@uﬂwaﬂ@n wilhe nugder %fs%qbgﬁ nremns|193,done on

the fly. ewes@ipmehRiUE, bﬁnﬂﬁé \Aﬂﬁ%ﬂh@c@vet‘éﬁ@ akba of 2 bé&%'s@gort@hcsﬁgé{coges to the

operation. Therefore, it tant to careful assign t
HS- SCCH | 485 corapsjses %@06%1!051:@6@%@5@@#&3 telthe nabile S@@@utamﬂ)elw\ﬂaehaaehe HS- SCCH

| ess user §;,E5010RSMMEER ¢hR6 t | | ess
users shoul d be asgﬁﬁneg coges éﬂatggggogggﬁfgﬁ % &?ﬁﬁgﬁ'ﬁcgﬁ%ay t hat
during hi @Wlplb%ﬁdséﬁﬁwlmsmm@em no hol es/gaps in the tine/code
structure. 20 To achieve a transm ssion pattern where no are no hol es/ gaps

in the tinme/code structure exists an estimation algorithm function as
descr ilBed lbedrownl, camHSS QIR tkss, Dherstiom tfmmbe&im'nm nemberlof HSERRRCH tdues bigd SCCH

ess U5er by kRSS! SRRt RS AR B a0 RS e

| oad, i.e e re I've Ser Vi domm
|ink. 25 Hears,éxahptaeletssignniel B dusd srotha fly Adtaspivien, ehidis Inbi po@ﬁbl&fdﬂ%@ codec as

| £ t. ket
T anan t SR PRS- OB TS oRitieh (iparnf ot Brmprinf o SaRulRen e e Bt e

acti vi ty HS-SCCHesa uees soahan cwmb&&xg(doﬁsﬂilbc@%B&We&l Mo HR)SCEH MBagdfe of how
often Erw ce wll utilize the down |ink channel is acquired. As |ong
as thé ?“@RﬂqgﬁﬁPﬁ?ﬁan a certain threshold the sane HS-PDSCH can be
used. V\hen the threshold is exceeded, a new HS-PDSCH code is assigned to

the new u
?lence optimally the HS-SCCH less users should be assigned codes by the base station 101

in such a way that during high load situations there are no holes/gaps in the time/code

structure.
20
To achieve a transmission pattern where no are no holes/gaps in the time/code structure
exists an estimation algorithm/function as described below can be used. Thus in order to
evenly spread the HS-SCCH less users, the system is provided with the unit 107 for
estimating the load, i.e. the relative time the service needs to transmit in the down link.
25

For example take VoIP using an Adaptive Multi Rate (AMR) codec as an example assume
a certain activity rate 1, e.g. a packet will be transmitied every 20ms (activity rate of 1/10).

By summing the total activity rate for a certain service (in our example VoIP), a measure of
how often the service will utilize the down link channel is acquired. As long as the sum is
30 lower than a certain threshold the same HS-PDSCH can be used. When the threshold is

exceeded, a new HS-PDSCH code is assigned to the new users.

In a preferred embodiment the service load per code, taking VolIP as example, is based on
one or more of the following parameters:
35



In a preferred enbodi ment the service |oad per code, taking Vol P as
exanpl e, is based on one or nore of the follow ng paraneters: 35 The
nunber of conversational (VolP) RABs The packet arrivals per TTI

Retransm ssions Buffer levels 5 Additionally radi o resources/conditions
such as transmtter power and signal strengths can be taken into account.
The HS- SCCH nobil es are assigned a HS-PDSCH code according to the total

servi ce | pathuktberBb8verfatbtdl eVoiP) RABSS- PDSCH code assignment is preferably
continuously updated for_the codes to be spread evenly, since some users

wi |1 hangThfpasketgaivalsRet T e for a | onger period. In Fig. 2a a flow chart

i | ustrat gaehnsh&Rsager f ormed when swi tching between a nornmal node and a

HS- SCCH | ess node in a base station is shown. Thus, if the systemis
handl i ng B&@rdevEl i n a normal node of operation and the maxi mum nunber of
codes or other radio resource such as power and signaling overhead required
to maintain operation is below a first threshold value, Threshold]. as

det er ni nediddjtionadinpadio regouscepicpngditigngsueh as wrapgueifen nosver andsignahyieagibs ¢inval ue,

t he oper a%é'%gmci%ag%{_nue in a normal node of operation. If however it is
determ ne y conparing said first function of existing users with the
first threshold that at 20l east some of the users need to be transferred to

a | 1'S- SOt 1183 CTPASbitks a.f%pa%igﬁéd(?ﬂ{@ﬁ’ﬂs@ﬁ%de according to the total service load

10  above. Further. the HS-PDSCH code assignment is preferably continuously updated for the

codes to be spread evenly, since some users will hang up or be inactive for a longer period.

In Fig. 2a a flow chart illustrating steps performed when switching between a normal mode
and a HS-SCCH less mode in a base station is shown. Thus, if the system is handling users
15  in a normal mode of operation and the maximum number of codes or other radio resource
such as power and signaling overhead required to maintain operation is below a first
threshold value, Threshold]. as determined by comparing a first function with the first
threshold value, the operation can continue in a normal mode of operation. If however it is
determined by comparing said first function of existing users with the first threshold that at
20  least some of the users need to be transferred to a HS-SCCH less mode of operation at least

some of the users are iransferred to the HS-SCCH less mode.

Similarty in Fig. 2b a flow chart illustrating steps performed when switching between a HS-
SCCH less mode and a normal mode in a base station is shown. Thus, if the system is

25  handling users in a HS-SCCH less mode of operation and the maximum number of codes or
other radio resource such as power and signaling overhead required to maintain operation is
above a second threshold value, Threshold2. as determined by comparing a second function
with the second threshold value, the operation will continue in HS-SCCH less mode of
operation. If however it is determined by comparing said second function of existing users

30  with the second threshold that at least some of the users can be transferred back to a normal
mode of operation at least some of the users may be transferred to the normat mode. The
first and second function and thresholds used for determining switching between the two

modes may but don’t have to be the same functions and thresholds, respectively.



sonme of the users are transferred to the HS-SCCH | ess node. Simlarly in
Fig. 2b a flow chart illustrating steps perfornmed when swi tching between a
HS- SCCH | ess node and a nornmal node in a base station is shown. Thus, if
the systemis 25 handling users in a HS-SCCH | ess node of operation and the
maxi mum nunber of codes or other radi o resource such as power and signaling
overhead required to maintain operation is above a second threshold val ue.

Thr eshol d2s Fas3 dets maﬁemsaxtxwaéédﬂﬁ £8r 3G Gk foy&?dteg an 4 2&&9 the second

t hreshol d value, the o eratlon will continué I n HS- ss npde of
operat i on SURRPTS ANRSCLH lpss t@é%”@ﬁ%ﬁ?mﬁdﬂcfyf 'e%ﬁpaﬁll‘l%s@ﬁﬁé?ssmm function of
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can be transferred back to a normal node of operation at |east sone of the
users may hEmple hndsterniineg usige eenciien pea nmeofmnenertm indicatiet o éhedoatl f unct i on

and t hsesholds pHa@Oarkitd rie L RN 8 U8 fﬁﬂjé@gleglctﬁ&t!nvpsi s may but

don't have to be the sane functions an respecti ve In Fig.
3, a fl owferash ofithe arailable ¢adgs ﬁwpwa)bre@mloed boall wssrsi agsignedtto it paacbabrl n a

syst em SURBQ it utgmfAndaS SCCH | ess transni ssion node for users in a HS- SCCH

| ess node of operation. First in a step 301 the |oad generated by each user
is determ ned. The | oad can for exanple be determ ned using a function of a

nunber  of N, Wgt&; §05| &gh 9@% ¥t‘? lSOJsF gpe tJ) 9%{;‘135‘%%%@?"‘ 3 k(i%tgg g)&)g]\/? %F rate,

nunber of re-transm sSion inas each
of t hd0avastindiedaddisiped hoatdedd@hlm thedew osxdarhl]thab:hstu&dozsi o slgat gcrdealogemef hat

particul ag Next a h new user

assi gned tlso&eg&gggﬁ es@\ﬁh %hl |saftPam°'f}?irecogon(fx fll%?ls f‘?l%@atﬁﬁgm‘fgugstl rrat ed

addi ti onalcomtomdusisdoielﬁanAcatllye:hermmhaslead fanehch badeaghinstitngdelcomthed fhréshald code

t oget her sregc Q eca]‘ bnhl H.ol d va r t hat Bal’tl cul ar code. Next, in a
step 307 {re h Gegdhs %a ’f)‘é’fcle et cone oy MOFRNSES UPRa habad f or
each code pagiailasdode mewmmmtmmmmhdcéms ailhble Ademnstkf st gsekpad for a
artl gl ar code | exceed one or nore users using that particul ar code

|s r e-'3ssii YRR eHednaPfale code If no code is available to transfer such
users 15to a new code is generated.

In equation form this can be expressed as follows;

X
L=Y5,
L. :Load on code x [eql]

S, :Service n
K :number of services

N
8, = Vs
i

20 y,,:load of service, by user. [eq2}
N :number of users
= f(A,rix.bl)
J: function
A : packet arrival rate [eq3]

rex : number of refransmissions
bl : byffer level

The function in equation 3 may simply be the packet arrival rate plus a filtered
retransmission value. for example as a mean value that could apply to the buffer level.
25



In equation formthis can be expressed as follows; 4 =tS" Lx : Load on

code x[eql] S" :Service n K :nunber of services s"=y"., 20y, of servicen by
user,[eqg2] N : nunber of users y" =f (A rtx,bl) f : function A packet
arrival rate[eq3] rtx :nunber of retransm ssions hl : buffer |evel The

function in equation 3 may sinply be the packet arrival rate plus a

filtered retransm ssion value, for exanple as_a mean val ue that could apply
to t he buf fifsthe jaag ég largerghan a threshold value, the network is adapted to re-assign HS-SCCH

users to a different code. In accordance with one embodiment, the code multiplexing can be
increased if all codes have higher load than the given threshold. This is illustrated in

equation 4.

if L, > Th, then assign user, to L, where L +y,,<Th [eq4]

Equation 3 gave three input parameters to estimate the contribution to the load value of a
user. However, other input parameters such as power usage and interference levels and
10  similar may be added to the function. The threshold value of equation 4 may also be used 10

accomplish different objectives such as;

equal power usage per code

equal share of traffic per code

15
Using the method and system as described herein will avoid that system (VoIP) capacity
and the capacity of similar services is unnecessarily limited due to code shortage. Further,
the interference spread per user will be decreased.

20



If the load is larger than a threshold value, the network is adapted to
re-assign HS-SCCH users to a different code. In accordance wth one

enbodi ment, the code nultiplexing can be increased if all codes have higher
| oad than the given threshold. This is illustrated in equation 4. 5 if Lx>
Th, then assign user, to L." where L, + vy, 5Th[eq4l Equation 3 gave three

i nput paraneters to estimate the contribution to the |oad value of a user.
However, other input parameters such as power usage and interference |evels
and 10 simlar may be added to the function. The threshold val ue of
equation 4 may .al so be used to acconplish different objectives such as;
equal power usage per code equal share of traffic per code 15 Using the

met hod and system as described herein will avoid that system (Vol P)
capacity and the capacity of simlar services is unnecessarily limted due
to code shortage. Further, the interference spread per user wll be
decreas ﬁg% CLAIM5S 1. A method of assigning codes for users in a

cel lul ar 0 systemoperating in a Hi gh Speed (HS-SCCH) | ess node of

ope { ati ﬁ.?n; glchﬁoaﬁtaﬁ@;@do&yf& Berssh LaHued r‘adi? _sﬁt%h%bﬁtmﬁaga ﬁ%ﬁ) %peeg’_OB) t EE o1
system heage&eyy . USEr co i cating w e systemin a HS-

| ess operation r%%gjé? %tlr%’ém%ogscg?raﬁfﬁgygy@’86@’3(‘@05, 307) for the user in

r esponsedqeminined3Ht 308} th syedmdyed teemratediag a user communicating with the system in a

HS-SCCH less operation mode, and

- assigning a code (305, 307) for the user in response to said determined system load.

2, The method according to claim 1, characterized in that the assigned code is 2 High Speed
Physical Downlink Shared Channel (HS-PDSCH) code.

3. The method according to any of claims 1 or 2, characterized in that the system load
determination is based on one or many of the following parameters; MAC-hs buffer level, packet

arrival time, number of re-transmissions, transmit power usage, and interference level.

4. The method according to any of claims 1 — 3, characterized by the step of:

- determining if one used code is above a predetermined utilization threshold value.

5. The method according to claim 4, characterized in that if a used code is determined to be
above a predetermined utilization threshold value, one or more uscrs assigned to that code is re-
assigned to another code,

6. The method according to any of claims 1 ~ 5, characterized by the step of

- making another code available if all used codes cxceed their respective predetermined
utilization threshold values.

7. The method according to any of claims 1 — 6, characterized by the step of:
- continuously or periodically determining the load caused by all users of a particular code and
comparing said combined load to a pre-determined threshold value,



2. The nmethod according to claim 1, characterized in that the assigned code
is a H gh Speed Physical Downlink Shared Channel (HS-PDSCH) code. 3. The
nmet hod according to any of clains 1 or 2, characterized in that the system
| oad determ nation is based on one or many of the follow ng paraneters;

MAC- hs buffer |evel, packet arrival time, nunber of re-transm ssions,
transmt power usage, and interference level. 4. The nethod according to
any of clainms 1 -3, characterized by the step of: - determning if one used
code is above a predetermned utilization threshold value. 5. The met hod
according to claim4, characterized in that if a used code is determned to
be above a predeterm ned utilization threshold val ue, one or nore users
assigned to that code is reassigned to another code. 6. The nethod
accordiggg%o E@é of clains 1 - 5, characterized by the step of: - naking
anot her “coi&eH04Mcoing tq qlaig |7} charastprigestio $etif e wedcdds i deterosisgdasbd Ve

pr edet erlbmivaepreditdningditileioh BEAEAIO bk He UES cording to any
characteri zed by t he step o sem_l;@% %?0%25%%?%?

of claipg:.1 +
peri odi caﬁgﬂeft?ie OtehFlFﬁoﬂ?'ng the | oad caused by all users of a particular code
and conparing said conbined load to a pre-determined threshold value. 8.

The met fodnae 60 YHrag [ aract e | LN t. 1f _a used code is
determ Qf‘fd t ogb )CHabo‘\sllfeuf‘)?aflf:tﬂ!%f;3 gg;é%e?ﬁ@r?@?ﬁﬁ? i alzlgigl? %Q?ﬁ& %WI@S Pafue, one or
more us °§e’8té°§‘ia§'ﬁ’8’dt‘t Fs1ghing codesder uses (18Pshagetedzetidyanot her code. 9. A node

101) of meanc@b?)ibraktematin®Oths rakd in. a.H eed (HS-S
(1o eusIEa AR SR LGl g P25 (> SO

| ess no A i.on adapt ed

char act%%f@féﬂ%:%e&hgﬁﬁ?@”?i@ﬂé??Hd determ ning the system | oad generated
by a usePeasyifilfiressigning awbdelfort theensaiyis tegibhicio sid dor-SRikk 885 1Q@ET at i on node,
and - neans (105) for assigning a code for the user in response to said
determ eﬁ&s&gtem | oad. 10. The node according to claim9, characterized
in that't SieEMdine oskEn Pcharapferjpeddp betthdssigried adde BovMigh BleeShar ed Channel
( HS- PDSWBhicat Doenlink Shared Channel (HS-PDSCH) code.

11. The node according to any of claims 9 or 10, characterized by means for determining the
system load based on one or many of the following parameters; MAC-hs buffer level, packet

arrival time, number of re-transmissions, transmit power usage, and interference level.

12. The node according to any of claims 9 — 11, characterized by:

- means for determining if one used code is above a predetermined utilization threshold value.

13. The node according to claim 12, characterized by means for assigning one or more users

assigned 1o a code is re-assigned to another code that if the used code is determined to be above a
predetermined utilization threshold value.

14. The node according to any of claims 9 — 13, characterized by:

- means for making another code available if all used codes exceed their respective
predetermined utilization threshold values,

15. The node according to any of claims 9 — 14, characterized by:

- means for continuously or periodically determining the load caused by all users of a particular

code and compating said combined load to a pre-determined threshold value.

10



11. The node according to any of clains 9 or 10, characterized by neans for
determ ning the system | oad based on one or many of the foll ow ng
paranmeters; MAC-hs buffer |evel, packet arrival tinme, nunber of

re-transm ssions, transmt power usage, and interference level. 12. The
node according to any of clains 9- 11, characterized by: - means for
determning if one used code is above a predeterm ned utilization threshold
val ue. 13. The node according to claim 12, characterized by nmeans for
assigning one or nore users assigned to a code is re-assigned to another
code that if the used code is determ ned to be above a predeterm ned
utilization threshold value. 14. The node according to any of clains 9 13,

characterized by: - means for nmaki ng another code available if all used
codes exceed their respective predetermned utilization threshold val ues.
15. The node according to any of clains 9 - 14, characterized by: - neans

for conté. Fhousk yecounding s i148i 16, Anhnh e nidhd ; d by all users
of a pagdisfddlinofds dgﬁ cglg%@r.i 8% saiﬂ %ong?%‘té%s%‘%%g?ﬁ%&z‘%ﬁué et erm ned
threshol d val ue. 16. THe AOJE & 1§ b¢ 8boye apredatermingd atiliceticar i zed by

means f@??m¥%ﬂ%§signing one or nore users assigned to another code if a
used code is determned to be above a pre-determ ned utilization threshold
val ue.

1



