WO 2006/085192, PCT/1B20061000241 Method and system for noise
level communication for high speed uplink packet access. 5 Field of the
Invention The field of the invention is mobile communications and, more

waartisulasty?. improving link adaptation when using de-centr@{zem2606/600241
scheduling. Background of the Invention 10 Referring to FIG. 1, the
Universal Mobile Telecommunications System (UMTS) packet network
architecture includes the major architectural elements of user equipment
(U - MT SrifereastialiREdD Acdess NERRSrkQUTRANT 2P toter igh
netweek (CN} 1 The DEE keintéfa&EFto the UTRAN over a radio (Uu)
interface, while the UTRAN interfaces to the core network over a (wired)
In 15 interface. FIG. 2 shows some further details of the architecture,
particularly the UTRAN. The UTRAN includes multiple Radio Network
Subsystems (RNSs), each of which contains at least one Radio Network

s C%%tr(alloe; élgl}lc‘:% ach RNC may be connected to multiple NodeBs
whit ounterparts to GSM base 20 stations. Each NodeB
may be i radiel¢ ohthecimwithtion lipiet Esvisntheicadios imdrfmoec(piagdicularly,
shown ip. Fig, ' in. radi ith:multiple NodeBs
o e e s ot RNCS. For
instance a UEL in Fig. 2 may be in radio contact with NodeB 2 of RNS |
a a&g%@&fﬁ%&%here NodeB 2 and NodeB 3 are neighboring
N S. The S of different RNSs may be connected by an lur

10 interface RtERRgIBWE $hdbitbe Y ssatay ahiico hesEommripEiipay xstem

whilevireyepaing:fremiceit PRlSRGING iR desNQdeR; of anaiRMirdoREelts of
belonging to a NodeB of another RNC. One of the RNCs will act as the

"SRG EBh ORI G MR, PRI R RS TR RS BT B RN s
a "ehift DRWG K RRNCTHA OhainiafstiebdiifiR TR 220 @xen baid Un)

established to ext n%ir .given SRNC. The multiple NodeBs wil
R Ve e oD G e S U AT BT kol
15 of edghabering cells.
FIG. 2 shows some further details of the architecture, particularly the

UTRAN. The UTRAN includes multiple Radio Network Subsystems (RNSs), each
of which contains at least one Radio Network Controller (RNC). Each RNC may be

connected to multiple NodeBs which are the UMTS counterparts to GSM base

20 stations. Each NodeB may be in radio contact with multiple UEs via the radio
interface (Uu) shown in Fig. 1. A given UE may be in radio contact with multipie
NodeBs even if one or more of the NodeBs are connected to different RNCs. For
instanice a UE1 in Fig. 2 may be in radio contact with NodeB 2 of RNS 1 and
NodeB 3 of RNS 2 where NodeB 2 and NodeB 3 are neighboring NodeBs. The

25 RNCs of different RNSs may be connected by an Iur interface which allows mobile
UEs to stay in contact with both RNCs while traversing from a cell belonging to a
NodeB of one RNC to a cell belonging to a NodeB of another RNC. One of the
RNCs will act as the “serving” or “controlling® RNC (SRNC or CRNC) while the
other will act as a “drift” RNC (DRNC). A chain of such drift RNCs can even be

30 established to extend from a given SRNC. The multiple NodeBs will typically be

neighboring NodeBs in the sense that each will be in comirol of neighboring cells.
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CONFIRMATION COPY WO 2006/085192 PCT/IB2006/000241 The
mobile UEs are able to traverse the neighboring cells without having to re-
establish a connection with a new NodeB because either the NodeBs are
weorecteth2to a same RNC or, if they are connected to diffepentiRNésothe
RNCs are connected to each other. During such movements of a UE, it is
sometimes required that radio 5 links be added and abandoned so that
the UE can always maintain at least one radio link to the UTRAN. This is
called soft-handover (SHO). The invention relates to the 3GPP (Third
GéheratignlPHER ershb Pio jeetprepdeificidibonrgelsiihay hongpado re-

Telecpmmunisalions SYsie PHMb pheresitial Radip AcRess tdTiBMecred
and more specifically to the Wideband Code to Division Multﬁ\lye Access

(WEBMBEHRNF Spelddheh Ak BRIt hOcAEETRRS BPAT, WiiBiNssA1e connected

enpapgecuplinkienty e dspd jadbadseduency RivisipmRunie B Bt radio
mode. This feature is being specified in the 3GPP and targeted to 3GPP

5 relligke s aAKARE FRAMARIHRR IR T pLARA S S RAMIAE AL isASH gRe radio
the;RNE @ad tireyaforeis ki i ftshakility=io(8Hap! to the instantaneous
traffic, because of .15 bandwidth c ints on.the Radiq,Resourc .
Control (RO IPEPUER G & RHSHARE bOMIBQIIREFIC S A JEiecd)
HegreifionticaammnoUaiie divel Wdribitdl Tl chempackettsehethstem st T
conservative.in allocatin i ower to take into..accaunt.the,infl
o SR AR DGRt S BB RO s R

10 turfisvasibtoMbaligpe cratysi0eIEd fofiply Bpakd dardait Baskratascassod HIELPA)
long.release ti ' ' Jugti
o e S ey a e e Ben ey TARARA otee (hBD)

to theddedditriatization betes pressfistitn ArsdS S st éargatkyorétacicase 6.
overload §i{yaligns. &naRlRGMUCH S RIoessiue SFaHIIRGHS BNGY:ind

faster modifications of the bit rates, which will give 25 a higher cell

caperiieiora SURAshi ieahilinNG ASRPE I the et AR TER Eie, Arsguse of

15 SURRRAESRIR SREHandevanAesardiigda Sactinnd RN Ryke Gliadhg
Report 3GPP TR 25.896 v6.0.0 o
mterface between the RNC and the UE. Hence, to accomimodate the variability, the

packet scheduler must be conservative in allocating uplink power fo take into

account the influence from inactive users in the following scheduling period - a

solution which turns out to be spectrally inefficient for high aliocated data-rates and
20 long release timer values.

With the introduction of HSUPA some of the the packet scheduler
funcﬁonality is moved from the RNC to the NodeB. Due to the decentralization, the
possibility arises to more quickly react to overload situations, enabling much more
aggressive scheduling, e.g., by faster modifications of the bit rates, which will give

25  a higher cell capacity. HSUPA and the fast NodeB controlled scheduling are also
supported in soft bandover.

According to Section 7.1 of the Technical Report 3GPP TR 25.8%6 v6.0.0
(2004-03) entitled “Feasibility Study for Enhanced Uplink for UTRA FDD (Release
6), ” the term “NodeB scheduling” denotes the possibility for the NodeB to control,

30 within the limits set by the RNC, the set of Transport Format Combinations (TFCs)
from which the UE may choose a suitable TFC. In the context of HSUPA, the

) :



(2004-03) entitled "Feasibility Study for Enhanced Uplink for UTRA FDD
(Release 6), " the term "NodeB scheduling" denotes the possibility for the
NodeB to control, 30 within the limits set by the RNC, the set of Transport

whaiwads&embinations (TFCs) from which the UE may chooserastiiiabbazs:
TFC. In the context of HSUPA, the 2 WO 2006/085192
PCT/IB20061000241 transport format combinations (E-TFCs) of the
transport channel subject to the Node B scheduling (E-DCH) are
controlled by the Node B which can grant the UE with the maximum

antEaseeT (ImR resBirabieth EghIERs U IBaifdtartsiranehsicst e the Node

(EdChtdanspabEermat Cambiratignhis hacomiioatian afeutRUE with
valid 5 Transport Format for the E-DCH with the ?gﬁlica le maximum

nutibBIESIIIA R R S HISTE TS B sHE At erse Jowr oHukr.
(segr8GELS(25 . 30thipe:t elated: dufinitiensoant imdeptbiexplandtiansdniy valid
Release 5, the uplink scheduling and rate control resides in the, RNC.

5 LG BR3P R o BB R GV RO
withrthiseapabiipndightdec ontrobivfithepoplmloffantértershcesis poSikie
which, in turn, may-result in increased capacity.and improved.cover .
TR A e A L e e B &g
sched ulirgoitidlatesisich éol din§NVh erecatidingifik themsmiissioh 8 8Basmdy
parallel.byt at a. . t esi ise i theyai.
e Rt AR T e b s

10 a Sapsérefahs pEsithardate T5WaEaD Ssil Br&aIfeHedwacEnantt at

a giysh,Ume gl Sueh abgodesiisd JRIARQISE I KR AIHRRNAHERshes to

not exceeded. The HSUPA feature specified is expected to enable both

scliendmigsa spraisnsictrinpradent Ml upkivh FIERIISETS RedHRBA but

enhapeamaidis:afie selink.DfeHidhere ik ratersethd NN t0lceeded,
packet data traffic in_release 6 of 3GPP as 20 specified in trﬁgb‘%ve
DIAR e

metfoite e IS, SO HERL R SR FP RN
15 UTIRAVE R avehiasiad iedaiB: spegiiicationd Sgam 306 thddBe desired
Bl R PIo PR R Gt
apprpaché thlynshdirtiotitingheduling approaches.
The present invention is related to these HSUPA enhancements of the uplink
DCH (hereafter referred to as EDCH) for packet data traffic in release 6 of 3GPP as
20 specified in the above mentioned 3GPP TR 25.896, “Feasibility Study for Enhanced
Uplink for UTRA FDD” as well as in the 3GPP specification TS 25.309, “FDD
Enhanced Uplink - Overall description - Stage 2,” Version 6.1.0 (2004-12). As
suggested above, HSUPA enhancements are currently approached by distributing
some of the packet scheduler functionality to the NodeBs. This permits faster
25 scheduling of bursty non real-time traffic than possible using the layer 3 in the
Radio Network Controller (RNC). The idea is that with faster link adaptation it is
possible to more efficiently share the uplink power resource between packet data
users: when packets have been transmitted from one user the schednled resource can
be made available immediately to another user. This avoids the peaked variability of
30  noise rise, when high data rates are being allocated to users running bursty high

data-rate applications.
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some of the packet scheduler functionality to the NodeBs. This permits
faster 25 scheduling of bursty non real-time traffic than possible using the
layer 3 in the Radio Network Controller (RNC). The idea is that with faster
link adaptation it is possible to more efficiently share the uplink power
resource between packet data users: when packets have been
transmitted from one user the scheduled resource can be made available

immedLatgb/hd&@md Meuﬁemﬂshistahf@ilgljﬁctdaei@ﬁa&ﬁer\@ﬂa@w{aﬂﬁjf BQ@%&ﬁzen
rise, when hi ata rates are being allocated to users running bursty hig
&5%3@#%&@%&5@8?&3?%&?5%8& NHED SP AR Eole f)%{ewéutaﬂocaﬁﬂg
sehadulesdfuastiopalityihavingiees: tramrsterrechodhie NedeBdatmDGbet

the NodeB scheduler takes care of allocating uplink resources. But it is

RERGBRS 1B ERENRNE 1ol BE HBfisolish ltevesm lridtedtsigs sk dahthe
NedesbidhesblindeB therdakepcareef BUEduingssughihatdhend tatad: tevel.

noise rise level, caused by DCH and EDCH, stays below qr on the target

|8 B ARG oSS TR RIS P ORERAETE tRE tATHEIBiRg no1se

backaroune noise { Bix 1oise) 1 FExeneise is-therefars aitefereneeifude e
used in NodeB scheduling. Pra noise can either be measured in the

NBUEBRATBEMEAFEEE By e FoReB\ A M H B SH BBk N PXit esaR)

sighailingeBrakgraring RfeRMALHEN BRAYLSAEaSHIEMERbIoAMEs 0B ent
found in 3GPP TS 25.433, Version 6.4.0 (2004-12), "UTRANIub Interface

NBEP sbaifRtnd Settibh 6920433\ hest R dAdtimtiond duh\ Had

foupeip.3GPRRP Badai240; Yersien Hx41 01 200380), rdthsicad favehs can be

Measurements (FDD)." 15 Summary of the Invention Depending on the
ﬂ%gzét

S
JouPSIs R, oy SEINEy e Heltdr 10eitHe? HigaddE'P;a noise
diregty-#.thes odeB or let the RNC fix that value. The problem is then
how to design a communication flow for HSUPA, which allows the NodeB
to measure, and set the thermal plus background noise level (Prx nose),

andakihesamea AR 4ima which also allows the RNC to overwrite the very

same value that is used in NodeB scheduling. . _
Depending on the overall scheduling strategy it may be better to either

measure Piy jise directly in the NodeB or let the RNC fix that value. The probiem is
then how to design a communication flow for HSUPA, which allows the NodeB to
measure, and set the thermal plus background noise level (Piy joise). and at the same
time which also allows the RNC to overwrite the very same value that is used in
NodeB scheduling.

In accordance with a first aspect of the present invention, there is provided a
method, characterized by: making a measurement in a first network eiement of
noise on a radio interface between user equipment and said first network element,
sending a measurement report signal having a magnitude indicative of said
measurement of said noise from said first network element to a second network
element, and using said measurement of said noise in scheduling decisions made by
said first network element.

In accordance with a second aspect of the present invention, there is
provided a network element, characterized by: means for making a measurement of

noise on a radio interface between user equipment and said network element, means

4
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In accordance with a first aspect of the present invention, there is provided
a method, characterized by: making a measurement in a first network
element of noise on a radio interface between user equipment and said
first network element, 25 sending a measurement report signal having a
magnitude indicative of said measurement of said noise from said first

network element to a second network element, and using said _
FRISSHEPE SRS HRISBISERRE Slssaliint R igiama e Hyalusfirstd

NROARAEBIBMENai RESOFHANGRIWIBRGRCIDL GRRE 6l QH N RIRSRMontroller,
invention, there is 30 provided a network element, characterized by:

HEAASIBF RaRTBLS e HSaRErREIDbP I Rald e ol Padis s e setiopade

USeLSAHRMARTAE SRl IRMWARK-SIMEN dReANR 41 {Rk 8eRAY Aue sent by
measurement report signal having a ma%nitude indicative of said

(FreASBHEhISHY BF SR tHIISE oS S etbrifs s cAsais etRIBIR

C&&K&U@ﬁse@@ﬁ@}%@é@é@wﬁi@%%ﬂﬁ %ﬁ@éﬂiﬁ?@é&ﬁf)ﬁ@iﬁd&%i% Bid network
scheduling decisions made by said network element unless said network

Slsment iBesrreld Bkl IRrsEREI 5P s sfdd-aaistnetwork controller to
said netwark glementyith Whish casesaichaeiverk: slement uses sditdovided a

received value in said scheduling decisions made by said network

SlaTREhChASESH B0 S AT 88 STRER s N R s SRITHB IS B imsass iga readang

Véi@ﬁe%s%&é&%%&%% B%ﬁ%iﬂ&?«f@d&@%&&&&%ﬁa _E%‘dﬁ%%ﬁ’t AP first
characterized by: (a) a first network element, comprising: means for

RERTALC Lo BAHETRINTCHE HE Se AR i Ate R ceepetedRa ser
egiipmentiand aaid Srshin etk SIRMEHNEANRSSUSEREIY R using said

measurement report signal having a magnitude indicative of said . ,
SasuansEhPbraidiawidR sehrimiBg s soiens g lsasd sricrspaiiansismal is

SR ReisRLFFR YN HEGIRRs NESS A S6LBQRS Y ANGRIANAIS said set

received having a magnitude indicative of a set noise value, in which case
@&%@%@5 ﬁd}éféd\}wa@d§mmﬁ%émw@dm@@%@§@ﬁ§q®@a@m of said
seidmeasemeRbel sald RRiserRRd (A 360eNHARMWRIKBIRIBN said set

comprising means for providing said set noise value signal indicative of

M BtiNeisEH s eraEOf st eshvanice ieiverie. 3G s aaeivitaraent.
fourth %9&&3&%%%ﬁ%gﬁ&tt@ieﬁ% iﬁr%%mmiom there is provided

a controller, characterized by: a receiver, responsive to a measurement report, for
providing a measurement value signal having a magnitude indicative of a noise
measurement made by a network element for use in scheduling over a radio
interface between said network element and user equipment; a device for providing
a noise signal having a magnitude indicative of a set noise value; and a transmitter,
responsive to said set noise signal, for transmitting same to said network element
for use in said scheduling according to the magnitude of said set noise value signal
instead of said measurement value.

In accordance with a fifth aspect of the present invention, there is provided a
user equipment, characterized by: an antenna, responsive to a scheduling signal
from a network element indicative of a transmission characteristic commanded over
a radio link established between said user equipment and said network element, for

providing a received scheduling signal; and a signal processor, responsive to said

4a
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a controller, characterized by: a receiver, responsive to a measurement
report, for 20 providing a measurement value signal having a magnitude
indicative of a noise measurement made by a network element for use in
scheduling over a radio interface between said network element and user
equipment; a device for providing a noise signal having a magnitude
indicative of a set noise value; and a transmitter, responsive to said set

cative of  set noise nsmitter,  said
B A e

itrstead ssfanit enssidursind il seid naivieskod poewrbcarfiftte asseict of

e RISREAL @M&#&H%’Pis‘éﬁ‘c?%é%e‘?ﬁos‘éﬁ&eeé%ﬁdﬁ%n%a %”?nse%%%{t}%gérgﬁggag%t

t
by: an antenna, responsive to a sc
indﬁ@@k@loﬁ@ntanﬁrmhsim shidramﬁ&iglcmmén@a@bOW¢ 30 athgulioninge
S5La0) 4}5@&?&%&%%& §9;'§' é&%%ﬁ%‘f&%%%g%da?ﬁb%@%%?é‘éa‘%‘%[ﬁ%lgnéﬂ%d by
providing a received scheduling signal; and a signal processor, responsive
teaghiddtenptoeikechshBdulingpsigealyddr geoviding an information signal
to said n ISS) r said.radio.li ' .
oot B R e A R M provided
schedulingcsigratistbodnivalldddypehidindtWork @ ldnsnt BABlHerém a

. o o i o te either .
e O IR ST R eI 8N oden 0
saityatiemeteveriicontigiies todaithnedworkediamldft: lniattahdanod withe

a sixth.aspect .nre in ' 1S Rrovi icat
A D S SR R SRR IR
Mulsilg iTeletomau hicatonsi Bystcrth ¢unT Sy idrasbgrittdg aiMdded 1001 Bise)
measure.and se rma ackaround noise level (Pr.s paise) value,
and at 't % as\éf?nuég g ?rt%e}]@os 3 iée%rjﬁ%?hg g za%%%ﬁ ﬁ%ﬁv}?osr%%ctﬁso Ig?r(%gl\)l C),
acoorimgdtociisdmhimg centralized strategy, to overwrite said thermal plus

backgraynd noisg Ievel (Ears Nois®).yalye with g valle, seL by Sy RNE

thatis t e% usea in Sal1 OgeE’1 or ae centraﬁfed scﬁea]uﬁnai.lj?‘g rne i

asoordetheeauifuespramimgspdotioftiecpresaridmuelativorethene isomputer
readable medium characterized by executing the steps of: measuring at a Node B a
value of received total wide band power, signalling the value of received total wide
band power in a2 common measurement value information element, from the Node B
to a radio network controller, and using the value of received total wide band power
by a Node B scheduler to make scheduling decisions, unless the Node B receives a
noise value from the radio network controller in response to the signalling, in which
case the Node B uses said noise value in said scheduling decisions.

- In accordance with an eightth aspect of the present invention, there 1s
provided a chip hardware characterized by executing the steps of: measuring or
estimating at a Node B a value of received total wide band power, s-ignalling the
value of received total wide band power in a common measurement value
information element, from the Node B to a radio network controller, and using the
value of received total wide band power by a Node B scheduler to make scheduling

decisions, uniess the Node B receives a noise value from the radio network

4b
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provided a computer program product with executable codé stored on a
computer readable medium characterized by executing the steps of:
measuring at a Node B a value of received total wide band power,
signalling the value of received total wide band power in a common
measurement value information element, from the Node B 20 to a radio
network controller, and using the value of received total wide band power
by & ede B.eghedulerin makasehedulingdesisionsyiniassdbeNade &
receives a noise value from the radio network controller in response to
thielgignatidgcheduhbing degiseotive Node B uses said noise value in said
scheduling a6 HR0S ol ﬁ&&%%@g%%@g%%ﬁm PERlRLINR RESAN,

invention, there I1s 25 provide ware characterized by executing
thiboste péodéFacksshiing v cébgmerigeal a NedeeBsarvdivetlsf Nctaibed the

t9ga',,¥zids?gﬁa@9 gﬁw@siﬂﬂﬁ#immn\g&ége of received fotalyide Bandoden

power’in a comnion measuremé’nt_ value Information element, from the
NodeuB:tbqaanithiv tndsvarkreohiteoliar Naddhsthgdiengalue of received total

wide bal'?gs 9(?1\8’\%5 t?%’a i ﬁéﬁ%%&%&% %%Kﬁem?gmmglggdr_ound noise.

decisions, unless the Node B recelves a noise value from the radio

retovaike Mipeorthalide iR Nsponset tbahelsighallihg, ireebhivhne sy the NodeB

'}II?G%SIEEH gl ﬁ%‘ Wsc nv(%!gxeajﬂtg%% ﬁ?&%%%ﬂ%%%‘%ﬂéﬂér value 1§ new in

communication flow may be proposed, in example embodiments which
atwsNodeBr sthiebdlingnarteitier. use the Prx noise measured in the
NodeB or the 5 P,-,,is, signaled by RNC. RNC signalling Prx noise to the
NodeB EIRREURRE R BH0 PRresb RS A 1 B OUEIFREH Wbt he
seheddlings kdskngwadhaidheédNodeB can measure the thermal plus
background noise. It is also known that the RNC can set the value, but

the mechanism that the NodeB measures and the RNC can overwrite the
measured value by another value is new in 10 general and for HSUPA in
particular. Embodiments of the present invention seek to provide flexibility,
in that the network can be set up such that the 4c
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thermal plus background noise level used as a reference in NodeB
scheduling can either be measured in the NodeB, or signalled by RNC. In
the multi vendor scenario: an RNC is given means to ensure that a known
reference is always used in NodeB scheduling regardless of the
measurement capability of the NodeB(s). 5 Although the present
specification discloses the invention in the context of an improvement to

aRdARY ?ﬁssﬂéf@g?@mﬁﬁmw%*%%lf@@ﬁ@ﬁéhﬁ&&%@%@%@%@uhno can

applicable to other situations in wireless interfaces and not limited to

S Reahepsterdimitbel Mo 48 B upIHRGHe RO N drsBis BREFINSaRPEKill in
the. aEkwill yipderstand dhatdhe; %%Hﬁﬁé@ﬁ%ﬁ%%’f&@ﬁé’&%%&%%@@d in

summarized as follows, for example. At a Node B, a value of received

t@t@@%ﬁcﬁé}@éﬁbl}ﬂoﬂw@mﬂﬁe@em%ﬂiﬁ@ RRRHEIEEhEe eseBdRe of
recelve?\oﬁ;{ Mg I%eetp%e%mptoﬁvéeeﬁ%n ac% 2 0O Fhe Hhven 1m N ﬁf?e c?&rtext of an

information elément; from t 55 radid network controtier
Nm@eoBemehedwﬁ rHEeP AsesithievdluhailitteeivelAatahwite bardpower is

aé%]la %ISCheo er gu]igt %Ielglsf{%gétf'égﬁl%% e%" a%e'g%% ?I]I(i fT\;é%st #gﬁﬁA and
etom the 15dio Hetwork: Controlier in response to the signalling, in
whichncase tthindNgde Bdisesidhat n0|se value in said scheduling

decision ers f ord| sk rt will also rstan tqat the
various ‘égagﬁrrle?%gn scn%le metﬁe presuenn 65%% iIca |ognﬁlmay %’IC ude

estimadions! 20 BrieiiDéschiptionabtie Cratihgs (G dxsinpies theapackeB,

network rchitecture for the Un| ersal Moblle TeI nication
%ﬁ@ﬁi éljitl%a? %Qvasns 8 Turther de q‘Ia %ﬁé{] O\jgl’g% B signals the

amlm&ecﬁﬁweaafeﬂneatdl\tﬂc& b2bdHIGVE is a smmphcﬁnedﬁmmh&ﬁts@mmg
st S for ca the pres vention in a NodeB. FI ﬁi

RN Pk CHBR T Soprr EATY LB e SHESHe thosio
|moamd:&aﬁhmh&¢atm§<twwef (ENCYd Frigal Swillitstrate pevay stemadecohdihging
t(c){éctllgz 12?51%1 teérs“{ Q H%@L'e B receives a noise value from the radio network
controller in response to the signalling, in which case the Node B uses that noise
value in said scheduling decisions. A person of ordinary skill in the art will also

understand that the various measurements described in the present application may

include estimations.

Brief Description of the Drawings

FIG. 1 shows the packet network architecture for the Universal Mobile
Telecommunications System (UMTS).

FIG. 2 shows some further details of the overall architecture of the UMTS.

FIG. 3 is a simplified flow chart showing steps for carrying out the present
invention in 2 NodeB.

FIG. 4 is a simplified flow chart showing steps for carrying out the present
invention in a Radio Network Controller (RNC).

Fig. 5 illustrates a system according to the present invention.



5 WO 2006/085192 PCT/1B2006/000241 Detailed Description of the

Invention An embodiment of the present invention is shown in Fig. 3.

According to that figure, the invention proposes the following for
wexangemn i the NodeB. After determining in a step 302 thai@r/ig2006/006241

measurement has been initiated, the NodeB 5 measures the thermal plus

background noise as shown in a step 304. The NodeB can do so on

command of the RNC or based on some internal criterion. As determined
ina step 306 the NodeB may send this value to the RNC when

il g b dhe BagBliomt |s determlned to send the

measuremen F%H he'&% A B U A BN | Bfﬁgg@aﬁwmag o
can, for examp be a 1 received total wi and power
sighalllBguria RcornoPMEsyes ﬁ%@rfplmw(wwmmtm WrdentAfter
The-BNGsansdecidedeniovide.heNodeByithayalueder te thermal

plus” backgréund noise level to be used as a reference for NodeB

5 scHedsmTg ihatbaanet iie Preksiney aise 2THONB AR B EahMedib SGdRB can
a \RJug HASHERAEENAS RIRAWA: iBaskd GusiSRSHRerHRARassRtion of a
signalling message carrying the new value from RNC, the NodeB

overwrites thpeaeasid ol avak:;e:m thie: nei iy ModeBsedied it #NC
shown in a st%o 312. The the mg Iu%back rgund n Ese Ieyiehused as "
o RIEHC B dE 42 SHEE TG e s R A o RLite B tgement,
oneusighaliert by RNE 388, siosvovin.a ThiemBdshr Kig:nd dsra Simyhfigde, be a
flowchart IIu atm steps calrri in a R e I

(RN3 aécorér ng to tihmP resen(ilg nvention- A e%ﬁh%rﬁ%gtﬁglﬁﬁgq}ﬁ?%féﬁﬁem
stepimeZGIM\fheésur@d@rﬁlwmm@ value has been received from a NodeB.

If 25 so, a step 404 is executed to determine whether the NodeB should

use the nidisRiNEe comRRsige dovrtvadaihpideePtmdting daBepife theenal plus
Afterdhe SslenniRation. @ wacision is MRASR ASIRBHRBAWARINAE iassaacth

a different value Prx nn;se value or
the measnred valoe. The NodeB can check if such a value has been sent as shown in

15 astep 310.

Upon reception of a signalling message carrying the new value from RNC,
the NodeB overwrites the measured value by the new oune in NodeB scheduling as

shown in 2 step 312.

The thermal phus background noise level used as reference for NodeB
20 scheduling is either the measured value or the one signatled by RNC, as shown ina

step 314.

Fig. 4 is a simplified flowchart iltustrating steps carried out in a Radio
Network Controller (RINC), according to the presént invention. A determination 18
made in a step 402 if a measured Pr_soxe value has been received from a NodeB. If
25 so, a step 404 is executed to determine whether the NodeB should use the measured
value or a value supplied to the NodeB by the RNC. After the determination, a
decision is made in a step 406 whether to send a different value Pr soisc value or

not. The decision in step 406 is also made if there was no measured value recetved



not. The decision in step 406 is also made if there was no measured value
received 6 WO 2006/085192 PCT/1B2006{000241 from the NodeB. If a
Prx noise is to be sent, such is done in a step 408, as shown. Whether or

waolackgX18oise is sent, a return is made in a step 410. Fig. pEhawseooo241
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system, according to the present invention. A scheduler 500 is located in
a NodeB 502 to control, within the limits set by an RNC 504, the set of 5
Transport Format Combinations (TFCs) from which a UE 506 may choose
a suitable TFC. The NodeB makes measurements of the the radio

int&ieae @ e Rerk 8l P pidROHIY e} PRohShe SR 48 anahmn-

51Qviareseiventd 2.and R davisedhks fonmeasurrgaxgmoise. According
to the present invention, the measured value of Prx noise is stored in a

memory el maeyom s@ymﬁxammaingmatha@fm&&mﬁxmfmﬂaﬂmﬁﬁmm 500
a recelver 522 504 rei Lde devi o]
def%rlﬁﬁ?ﬁ%lglﬂ}iv% %eﬁ%%‘l} rxr’ig%te va%e esrseerﬁt rom%ﬁ\leéréégiéu[i}eedﬁ tof
vammﬁzmpteﬁ@imgto@minbmmgyﬁmﬁlém wmaeammm@maa sigast oan a
line 5 t r

g e AL S S W A R
maiariohl gbia heligr BB ios ¢16ing-l tie Frmwise S/Té}ué reeseived¥lomnd a

the;RNG 9. 0nenurite hempeasured vale storad i 1 MeBaanh S8 di8ured

scheduler 500 will thus use the measured value stored by the device 514

or #ruppidbisevalifeSUsplied BERERNG RRDRhERPROA tPapRadipe 518
employed Ry therRNGrLlevgirthedRVeRIOBIaS REER AwdRdo 2 device

described with respect to a best 20 mode embodiment thereof, it will be

evideh {9 AFEERIBIMEMIFAE S e Tartt s BrR e GaoRidsam dratsgsd
canfigcpIoieRdAe 6afine auhibe, ebiprivaD9ftHeeRNe A, angﬁmwm white 526
still falling within the covera eoféﬁgmgggnded Ialmg It |st c
RS SR BRI HATPELER S LR ARG b A &
dlsmjssfmﬁafmbmdelembmlmenms IdodeBtipay parhitie haieoinyiételyr using

s lagiovs 20 Uaments o e venlan gl SOISHETRNAN A DS n
15 skil dlrrrt“lisf ers an

eps and signals of
apfic attmmre s chhgerhedaler 50{} will thus use the measured value stored by the
device 514 or the Pr_nise value supplied by the RNC, depending on the sirategy

employed by the RNC.

Although the invention has been shown and described with respect to a best
mode embodiment thereof, it will be evident to those of skill in the art that various
other devices and methods can be provided to carry out the objectives of the present
invention while still falling within the coverage of the appended claims. It is to be
understood that all of the present figures, and the accorpanying narrative
discussions of best mode embodiments, do not purport 1o be completely rigorous
treatments of the invention under consideration. A person skilled n the art will
understand that the steps and signals of the present application represent general
cause-and-effect relationships that do not exclude intermediate interactions of
various types, and will further understand that the various steps and structures
described in this application can be implemented by a variety of different sequences
and configurations, using various different combinations of hardware and software
which need not be further detailed herein.

7



cause-and-effect relationships that do not exclude intermediate
interactions of various types, and will further understand that the various
steps and structures described in this application can be implemented by

wa Yadians ofxdifferent sequences 3o and configurations, USiNgVakMGs/e00241
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different combinations of hardware and software which need not be
further detailed herein. 7 WO 2006/085192 PCT/IB2006/000241 WHAT
IS CLAIMED IS: 5 1. Method, characterized by: making a measurement in
a first network element of noise on a radio interface between user
equipment and said first network element, sending a measurement report
signal having a magnitude indicative of said measurement of said noise
from said first netork element to a second network to element, and
usiGiSeldbnELeUMERHP of said noise in scheduling decisions made by
said flrst network element. 2. The method of claim 1, 15 wherein the first
network element is located at a Node B, and the second network element
Yis IBcated\g?tg%’d?gaﬁ@%wﬁ‘%g‘ﬁtrolIer wherein the measurement of noise
is used tarelxiain ﬁmﬁu&@ﬁ&mwﬁﬁﬁn@lmﬁebm@tMmmMamEmd
repo%ﬁ% %I uses a common measyren eigrtsyzr;}(le gdr or atlon 20 element,
BFEiRTINE VAILE ofTecaved Tota wide band power 13 used by a
Node B sehémgjermanakmsmhemlhm@dddvsmng auntgssutie NdidatiBe of said
reCElYRR 201PS Al IR NE SRFR AUERCORIERE L RRRARSR Pors
the'sending s ep, nw |c case the Node B uses said noise value in said
schéduditig detisions. 25 3. The method of claim 1, wherein said

measuremant repehiS HSEHAR of said noise in scheduling decisions made by said

first network element.

2. The method of claim 1,

wherein the first network element is located at a Node B, and the second
network element is located at a radio network controller,

wherein the measurement of noise is used to obtain a value of received total
wide band power,

wherein said report signal uses a comumon measurement value information
element, and

wherein the value of received total wide band power is used by a Node B
scheduler to make scheduling decisions, unless the Node B receives a noise value
from the radio network controller in response to the sending step, in which case the

Node B uses said noise value in said scheduling decisions.

3. The method of claim 1, wherein said measurement report is used for
scheduling, admission control, resource allocation, or congestion control decisions

made by said second network element.

4, The methed of claim 1, wherein said measurement of said noise is used in

scheduling decisions made by said first network element unless said first network

g



scheduling, admission control, resource allocation, or congestion control
decisions made by said second network element. 30 4. The method of
claim 1, wherein said measurement of said noise is used in scheduling
wdenisiepsismade by said first network element unless said firstfggndeoo8z41

WO 2006/085192 PCT/1B2006/000241 element receives a noise value
sent by said second network element to said first network element, in
which case said first network element uses said received value in said
scheduling decisions made by said first network element instead of said

Ml SUEatTSFIBESSARPHEIYAIUS SRR THdRePRf DS SurRratiossai first

makinge3e0eing: aRdSING Arader @eaution by rMiodeBofadadisived value
access network. 6. Network element, characterized b%/: 10 means fo

el SRS AERE B e O SPIAAIER EHAeS DBBb R Of %2d

equipmenrtandsaigdgbirerk element, means for sending a measurement
report signal having a magnitude indicative of said measurement of said

> noise from said network element to a radio network controller, and 15
means fofusingibaidonaaisuremaatedt saiitl meidegnssolimgduling dengsions
made said network element.unless said network, element receives a
noide \t/%%/di C%tﬁ?é\@}l)ysaaﬁlorg%%ootfn% \?%{r)kaggﬁstsforfe{v\ra’togks'aid network element,
in which case said network element uses said received value in said

scl‘gedulingqg‘ewgiﬁg%@ d%ﬁyag%@zgg ork element, instead of using
said’ ’

measurement of said noise. 20 7. The network element of claim 6,
towherein theeamstiverdisraamestocaed af aTRsaRrB, WHerBIfTAes between user

meggt%%@%gafgggi%{'@&ﬁegg&eg@ain a value of received total wide
band power, ) ) .
means for sending a measurement report signal having a magnitude

indicative of said measurement of said noise from said network element to a radio
network comtroller, and

15 means for using said measurement of said noise in scheduling decisions made
by said network element uniess said network element receives a noise value sent by
said radio network controller to said network element, in which case said network
element uses said received value in said scheduling decisions made by said network

element, instead of using said measuremnent of said noise.

20
7. The network element of clatm 6,
wherein the network element is located at a Node B,
wherein the measurement of noise is used to obtain a value of received fotaf
wide band power,
25 wherein said report signal uses a common measurement vaine information

element, and

wherein the value of received total wide band power is used by a Node B
scheduler to make scheduling decisions, unless the Node B receives 2 noise value
from the radio network controller in response to the sending step, in which case the

30 Node B uses said noise value in said scheduling decisions.



25 wherein said report signal uses a common measurement value
information element, and wherein the value of received total wide band
power is used by a Node B scheduler to make scheduling decisions,

wanlasaheNode B receives a noise value from the radio natwoik2e0s/000241
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controller in response to the sending step, in which case the 30 Node B
uses said noise value in said scheduling decisions. 9 WO 2006/085192
PCT/1B2006/000241 8. The network element of claim 6, wherein said
making, sending, and using are for execution by a NodeB of a radio
access network. 5 9. System, characterized by: (a) a first network

elgment, eRINRIS Y JBERAS JOCIRaKNOWAINEASHIE MaXing| RIGRQRA] using
radio interface between user equipment and said first network element,

meERHETOP SRS iealthethaltipBrtSHREEYing a magnitude to

indicative of said measurement of said noise, and means for using said
measurement of said noise in scheduling decisions unless a set noise
vallie signaF&te@ AR FRAHhE a magnitude indicative of a set noise
value, in whighigasersaitt skinraisecvalpesiagised in said scheduling

decisions_instead of said measurement of sai [ '(ﬁgq 12 kag %é?%&?q
network &gﬁ{lén?,rc%anjs%nr%slanlg?%séuarﬁg 81??r33f8gin9g‘?§a$ setnnoflgs‘.e value s
sigrmlincdioative ik aidisetwodeciaigstio said first network element. 10.

Controllet, IS (ELRRELY - RIRERINE ESRRNEINE (00 IcARIATRN

report, for providing a measurement 20 value signal having a magnitude
indinditivévefd silsasrumstenentaddispyaddnetwork element for use in

scheduling overa tadio iniarace heheen:said REIVarkselemen: adsiser

equipment; a device for providing a noise signal havin%la magnitude
indiEd RS GELNSEE y@}g\ewisgﬁaewed having a magnifude indicative of a set

noise value, in which case said set noise value is used in said scheduling decisions
instead of said measurement of said noise; and
(b) a second network element, comprising means for providing said set

noise value signal indicative of said set noise value to said first network elerment.

10.  Controller, characterized by:

a receiver, responsive to a measurement report, for providing a measurement
value signal having 2 magnitude indicative of a noise measurement made by a
network element for use in scheduling over a radio interface between said network
element and user equipment;

a device for providing a noise signal having a magnitude indicative of a set
notse value; and

a transmitter, responsive to said set noise signal, for transmitting same to
said network element for use in said scheduling according to the magnitude of said

set noise value signal instead of said measurement value.

11. User equipment, characterized by:
an antenna, responsive to a scheduling signal from a network element

indicative of a fransmission characteristic commanded over a radio link established

16



25 a transmitter, responsive to said set noise signal, for transmitting same
to said network element for use in said scheduling according to the
magnitude of said set noise value signal instead of said measurement
wyRbdes/dskiddser equipment, characterized by: 30 an antennazrespansyR241
to a scheduling signal from a network element indicative of a transmission
characteristic commanded over a radio link established 10 WO
2006/085192 PCT/IB2006/000241 between said user equipment and said
network element, for providing a received scheduling signal; and a signal
PIOEESER, SR8 S RAB R SAICR RSCE LR S AR R S Xig ORI POY SR AdTFG 4
infQrnatieR signalitasgid antenna for transmission over said radio 5 link
to said network element according to said fransmission characterisfic
wherein shitieSeh BRI SigHRESE6N EFBYFLaiohh lf@f&#é?ﬁ
an@mliﬁgﬁaﬁﬁ'ﬁ%ﬁﬁﬂﬁ@ﬁ&@ﬁﬂ&mdﬁirﬁﬁmiﬂ& teneititéysmoise said radio
measurement made by said network elem%nt or to.a nois val%le.stet and .
5 sighfeR B SR 1106 BT SO W18 P A RN BHE B 10 e
Cogafierqandaanigne ducimiihneed dutabié modersteredeon mEornpuatesaid
readable medium for executing the, steps of claim 2. 13, IGAt
U Thr S St Btk Bt A S5 B B or
Unilersait Mokile TeteceinmumizatisizsSlpdtbysidvarS) forpernvieitglier to said
Nogg%ggf(rg%%séjrte and set a thermal plus background noise level (P,x
noise) value, and - at the same time for permitting a Radio Network
10Controller (RNC), according to its own centralized strategy, to overwrite

sai ztherrilggaAR FePACKGOHRARRISSIRY Sk dRICIBIENER) HBle WIh QyBlle

set by sa C that is then used in said NodeB for de- 20 centralized
schéaiatig meiTR SR sHreHkiRIdhfeHERT &fHT 2vherein said

measurement report is used for scheduling, admission control or

congestion control decisions made by said
193. A communication method for ¥Iigh Speed Uplink Packet Access (HSUPA)

15 for a Universal Mobile Telecommunications System (UMTS) for permitting a
NodeB to measure and set a thermal plas background noise level (Pr_ndise) value, and
at the same time for permitting a Radio Network Controller (RNC), according 1o its
own centralized strategy, to overwrite said thermal plus background noise ievel
(Pri_noise) value with a value set by said RNC that is then used in said NodeB for de-

206 centralized scheduling.

14.  The network element of claim 7, wherein said measurement report is used
for scheduling, admission control or congestion control decisions made by said
second network element. \
25
15.  Computer program product with executable code stored on a computer
readable medium characterized by executing the steps of:
measuring at 2 Node B a value of received total wide band power,
signalling the value of received total wide band power in a common

30  rneasurement value information element, from the Node B to a radio network

controlier, and

11



second network element. 25 15. Computer program product with
executable code stored on a computer readable medium characterized by
executing the steps of: measuring at a Node B a value of received total

wiidedersdipower, signalling the value of received total wide@higRpower241

in a common 36 measurement value information element, from the Node

B to a radio network controller, and 11 WO 2006/085192
PCT/182006/000241 using the value of received total wide band power

by a Node B scged er tg. make scheduli ecisions. unl e

receives AW %/5%%6 r%rl%? (iﬁléeraat |§3qr%?v%o% e r?'&vgﬁgp igﬁ%%o%%%%d%er 10
thersigaatindyimyviicisioaseutiesNbde\BdisE g saitenoive seatabinimaidthe radio
SCheduing AESIRNs, 248, EDIB HAIUAIR ADARGIRHAC M DREUINI I8 saia
steps of: measuring or estimating at aNode B a value of received total

wide barvdlupoowesidsigheditig g decigins of received total wide band power

in a common 10 measurement value information element, from the Node

B to a radio network controller, and using the value of received total wide

barié powehipyharfisere Bhawsedint by srenrergiiting decisions, unless
the Node B.IegaiyesA0pisqiNa /e fiasmehearagio. petwerk-aqniEolandband

response to the signalling, in which case the Node B uses said 15 noise

- valéB%§'said scheduling decisions. 12

10

signalling the value of received total wide band power in a comumon
measurement value information element, from the Node B to a radio network
controller, and

using the value of received total wide band power by a Node B scheduler to
make scheduling decisions, unless the Node B receives a noise value from the radio

network controller in response to the signalling, in which case the Node B uses said

15  noise value in said scheduling decisions.
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