MEASUREMENT REPORTI NG OF NEI GHBOR CELLS TECHNI CAL FI ELD: The exenpl ary and
non-limting enbodi ments of this invention relate generally to wreless
conmuni cavoanossizens, mnet hods, devi ces and conputer pregrammofesdoo3nOr e
specifically, relate to nmeasurenment reporting of neighbor cells in a

Wi rel ess conmmuni cation system particularly inter-RAT cell neasurenents
(e.g., reporting E-UTRAN cells in GERAN). BACKGROUND: This section is

i ntended to provide a background or context to the invention that is
recited in the cl aViBASUREMIENTTREPORTIMNG MNERGHBQR(JELEBNCcept s t hat
could be pursued, but are not necessarily ones that have been previously
concei ved or pursued. Therefore, unless otherw se indicated herein, what is
descri bedrgd-AnidAt FrEggCtion is not prior art to the description and clains in
this application and is not admtted to be prior art by inclusion in this
section. The ﬂ@blmmplgmabﬂui evn-amitorgserhbaktimenety olf ¢hif oavedtiom rdldte gsperallyf tacat i on
and/or t he (Frawn ures are defined as .follows: 3GPP third generation
par t ner sATFIS cﬁoggf? E¥OREE aSIEG ABYICTIn G mPIEer BIRSEATEY 41d.offore
controll t Sihs) BTS
base tra(r% %cgiﬂ\?g?’ b%tisd get ?)OI?}EADSELl eﬂ‘?Fl%d tﬂﬁl(ché'I)f(Sifé %2% %@\Ag?%gt‘%%&gf)@ e)rlll aﬁ((g:ﬁed

dat a r at agstémoypa@GiMiaelyantat-RAT @NiBhdkirfRAMh NGO, Bpdreivig EVETR AbictellsBn GERBASe
station/access node) E-UTRAN evol ved UMIS radi o access network (al so ternmed
LTE/ 3. 9G FDD frequency division dupl ex GERAN GSM/ EDGE radi o access

net wor k as 2.5G) GSM gl obal system for nobile comunications |ID

identity%&g@—(ermevol ution M5 nobile station (also ternmed UE)

10 This section is intended to provide a background or context to the invention that is
recited in the claims. The description herein may include concepts that could be pursued, but
are not necessarily ones that have been previously conceived or pursued. Therefore, unless
otherwise indicated herein, what is described in this section is not prior art to the description
and claims in this application and is not admitted to be prior art by inclusion in this section.

15 The following abbreviations that may be found in the specification and/or the drawing
figures are defined as follows:

3GPP third generation partnership project
BCCH broadcast control channel
BSC base station controller
20 BSIC base station identity code
BSS base station subsystem
BTS base transceiver station
DL downlink (BTS/eNB towards UE)
EDGE enhanced data rates for GSM evolution
25 eNB EUTRAN Node B (evolved Node B, a base station/access node)
E-UTRAN  evolved UMTS radio access network (also termed LTE/3.9G)
FDD frequency division duplex
GERAN GSM / EDGE radio access network (also known as 2.5G)
GSM global system for mobile communications
30 ID identity
LTE long term evolution
MS mobile station (also termed UE)
NB node B (a base station/access node)
PCID physical layer cell ID
35 RAT radio access technology
RSRP reference signal received power
RSRQ reference signal received quality
SC-FDMA  single carrier, frequency division multiple access
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NB node B (a base station/access node) PCID physical |ayer cell ID RAT

radi o access technol ogy RSRP reference signal received power RSRQ reference
signal reweizumbsepral ity SC-FDVA single carrier, frequenegrdinososomsnultiple
accessTDD tine division duplex TTlI transm ssion tinme interval UE user

equi pnrent (also ternmed M5) UL uplink (UE towards eNB) UMIS universal nobile
t el ecommuni catim syst emnldldRANoWNISicx adi 0 access network (al so known as 3G
A communi cat i gArpsyst em known: as, e¥QlivedUTRAN (E- UTRAN, also referred to as

UTRAN- LTE or E- UTRA) | reﬁéﬂf rent Lyso4n erdl\q\%}/el opment within the 3GPP. As
presently spe ied the éﬁﬁ i que |1 be orthogonal frequency

S chnig
di vi sion mul tifif e accesdP{EE io,waéﬁ%j%% UL access technique will be
singl & carri eMMEBequen®Varsel BPYle RiGPIMPHLRICHIBSYLECNSC. FDMA) . One
speci fi cati on WOFRANt er etMI'S ratppecpss mEwd0(alsgkngwo ag 3608- 09) , 3rd
Generation Partnership Project; Technical Specification Goup Radio Access
Net wor k; Evol vecdishinueicstiin systtmesivivinak ciraldt OURRASS E-UFRUINRAsoanfbricd ob wed
Uni versal Terrestrial Access Networ descri ption; Stage

k (E-UTRAN); Overal |
2 (Rel ead&BAN-ETE oF o3 1M by cyrandly snde dexelaphent ywithisthe dGPPe ¥y Praserflir e 1

is a;gch . 4 i il i I .

{1 andder gaRigH, (-39 BRLAL EHTRR \RUSHEDL AR HIARDAC AR Rl BRR
syst em t [OFBMS), ané tho\UErace@dttécdhiqt valllbassingdd adriien) frequdnepldivayioBHiltiping ch
comruni cates with the GSM UMIS core network via at |least the Gb and A

i nt er f ac@sceas (ShEWMAN so at Figure 1 there are shown six nei ghbor access
nodes, sone of- which.are N BTS f i s _and sone
o Coni ch e imeniEie SrRkeRs RO S8 pl N E B B0 N B AR O

it has tParthlrsiip PRIjEACRcRRibal BpSAafibR RS Wre Sy R Ao PAREEH BRIwRKEEGSvdladfreraf
what ever radi o access technol ogy RAT the M5 is conpatible, and sends to the

servildg BFEgcsirigeRedioefreasss \) SidviBvalved | Univessal/S anpytrieh giceesd Metwarkder
control ?EEM%%Qe%glmgsiéﬁpﬁon; Stage 2 (Release 8), incorporated by reference herein in its

entirety.
Figure 1 is a schematic diagram of a mobile station MS under control of a base
transceiver station BTS of a GERAN system over an Um link. In the GERAN system the
20  BTSs are under control of a base station controller BSC which communicates with the
GSM/UMTS core network via at least the Gb and A interfaces as shown. Also at Figure 1
there are shown six neighbor access nodes, some of which are GERAN BTSs, some of which
arec UTRAN NBs and some of which are E-UTRAN eNBs. The MS measures the serving
GERAN BTS with which it has the Um interface and also measures the neighbor access nodes
25  ofwhatever radio access technology RAT the MS is compatible, and sends to the serving BTS
a measurement report. Similarly, the MS may instead be under control of the UTRAN network
and send its measurement reports of its serving UTRAN NB and also of the neighboring
GERAN BTSs and E-UTRAN eNBs to the serving NB of the UTRAN network. Either of
these inter-RAT measurement reports is an exemplary but non-limiting environment for
30  embodiments of these teachings
With the adoption of E-UTRAN as a new radio technology RAT, there is a need to
develop inter-working between pre-existing RATSs to enable mobile terminals to operate within
both legacy and E-UTRAN infrastructure systems such as the environment depicted at Figure 1

and the measurement reporting of neighbor cells by a user equipment UE (shown in Fig. 1 as
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and send its neasurenent reports of its serving UTRAN NB and al so of the
nei ghbori ng GERAN BTSs and E- UTRAN eNBs to the serving NB of the UTRAN
net wor k. \Eot2bhawosed7et hese i nter- RAT neasurenent reports ipeTamoexeswpisary but
non-limting environment for enbodi nents of these teachings Wth the
adoption of E-UTRAN as a new radi o technol ogy RAT, there is a need to

devel op it ®1S)\WOKAchdGerREH: MRYBItRHpEfo® H-BIRAN %Tssldta@tlﬂ‘e@aaw nponbht fpéered nal s
to operate within both | egacy and E-UTRAN infrastructure systens such as

t he envi KdiRveNt/ Fd@ﬂ‘ml\émtawomlggsrsebmctdndbetstaedatréasdjne?r@lhlf Relepord.i ng of

i ghb [ 1 t ...
Veaenr orent RN e e TN AR RAR B8 Red b g Befdishcionbe seigEtt £ or
GEPAN | EobIFRAN U bRAMGEK 1d1cnPUbb Bhioh O S1oand flciedotaniAETE, Hobigase 8.

Due to the agreenent at GERA see hibit A attached to the
pri or bty ddocuersfi2- Q@%B@nﬁﬂedﬂv@hs@aﬂ\mw WPDRTINGWDEIGMNﬁf/-U@RA%E{TER-I | ed

GERAN | EXOSAN APERHRIRTNS S PP 7t GRS AT, SR ORI R b
GERAN e
24-27, 2 r he
approachqggbggg?aeﬁi?%%?; ra;&ﬁﬁﬁg g E%?ngaN@hM?éﬁ%ﬁ%Q??ﬁ?%k%%Pﬁ
Section 3ci, (¢ckgtarttbatulyeStctionB off tisit albaﬁnéﬂn asthmjnitytemmag h]hi@ rne@bd)lsceéls are

si gnal ed whi ch shoul d not be cqnsi dered as handover resel ecti

candi dat 8ignalegwhigysoyd ngf hespardered pshagdeyven ot Ce@%ﬁﬁeieétl?ll gﬁne}da%é%%aogmd
hencent h i i port,
e e R e

nei ghbor uo:eﬁel mmmeﬁtehn@pmras@wmm inUhEANite sl spprddeh iseenstdidrat-thchet f ul |
physi cal ﬁer cell identity (PCID) of the E-UTRAN cell needs to be

i ncl uded ni% bateccHwepitingon ©of UTRAN cplds. seen to reduce the effici ency

Of el anbor ol MEASH.LHE N BRRRLE MY LRIV TRAN Sl 1 FRA%0 dlibRgac”

practi ceto bé inchidedi tﬁ@me@sdrefrﬁ@meﬁ KThiglis saBVioduce Enaruficiéreky ofﬂélg{bor RATT
measur enent reporting. Consequently, the design of new neasurenent

r epor®i n@l%@y@@getsremﬁmﬁegs ThANcedbt Begardlpe OISefélﬁthﬁletb@btaplﬁ@st afptgachwiby. |In

order to.,ke act t.he introduct ow.on.t he

Cere o LAl R G 3% a&f?@@&éﬂ&@f“@?fm%?ﬁ oRFIR st age
for mat's, RAIE n@SulVEASURBYENE, REBERTuayENHA VEASUREVENC-REPEEFrfif ¢ he
dedi cat ed node or dual transfer node; and PA T MEASURENMENT REP

PACKET ENMANCEDISVEASUREMENTARERORS! repotting gfagkmsy. t r ansf er node al so |n t he
case of

In order to keep impact of the introduction of E-UTRAN low on the mobile terminals,

20 GERAN is envisaging to reuse legacy measurement report message formats, such as
MEASUREMENT REPORT or ENHANCED MEASUREMENT REPORT in the dedicated
mode or dual transfer mode; and PACKET MEASUREMENT REPORT or PACKET
ENHANCED MEASUREMENT REPORT in the packet transfer mode also in the case of
GERAN to E-UTRAN interworking.

25 By the reuse of existing measurement report message formats, restrictions on the
reporting itself are naturally imposed in order to fit into these pre-existing formats. In
particular, the ID of an E-UTRAN cell is represented by the PCID, requiring 9 bits which is 3
bits more than used for the BSIC identity in GERAN. Consequently the measurement
reporting quantity of 6 bits as used for reporting on GERAN or UTRAN cells needs to be

30  truncated to 3 bits to allow for this approach when reporting on the E-UTRAN cells. Further
detail in this regard may be seen at section 4 of the above document G2-080368 and in sections

2.4 and 3 in the document G2-080510 entitled ENHANCED MEASUREMENT REPORTING FOR
3



GERAN to E-UTRAN i nterworking. By the reuse of existing neasurenent report
nmessage formats, restrictions on the reporting itself are naturally inposed
in order wo 20bidos23760 t hese pre-existing formats. |n parcemmngodbs | D of
an E-UTRAN cell is represented by the PCID, requiring 9 bits which is 3
bits nore than used for the BSIC identity in GERAN. Consequently the

nmeasur engnte; rRIY TEGIGHRANHEYLiQf S hRLAStiRis USiRflcd ®ept BPOL (GG  anoSERAN or
UTRAN cel |l s needs to be truncated to 3 bits to allow for this approach when
report i ngVodre CvporridiRANoGie| JignerE¥athevs)det ai | in this regard may be seen

he documont (B GBS e GH{ITY L ERA D N GUREBINT RSP ORTY N P P,
3GPP TSGHGRRANRAIORN Sy SORKT DRl Syua A0 Ry AP0 - SCEEN G F2O0B:

f
by Noki a Corporation &\oki a Si enens tworKks). The reduced granularity of
t he réponttachgd gutetboye rekrawed pmdrity donwiemt :dicoossti THGG 13 EED P 4entiteil SCERAN

and RAN 4; the report]j uality can thre its. e (bit B
ot ached (hgUPENSh Sol RANA EAE GRS P BSCEREN G inenti 5t Elerness og)
1347 enti | H]é?é\%n . {CERAN; ting
No. 39, I; %&gglggAqug%?@%%dﬂ%ﬁgug st %&3“ ﬁer%ﬁﬁ?rﬁg?%. ng ql\SAI ntlei ty
may be eiRcheiveRBRRer) BeRERENRe fSeigpdigriRbRedcined (Rewwe)) or RSRQ ( Ref erence
Si gnal Received Quality A contribution to. GERA 1rs provi ded a basi.c

. N h
sol ution for éwfﬂ“éfyl?lﬁi@nz’io BERAEBRsProyiteds basis sakutioy féa SHMQfRgR 1edred I prRAN

docundnt BBt hepstufh OFFRATERA IR AR PR B et R
| NTERWORISkidGry IGRRNESCIGRAN#3QP-0RI 05 nepitled 1GN WIE ATRRATAN RUSLRANASFORDY

Noki a Si enens Net wor ks & Noki a Corporation. One principle of the proposed
encodi ng WHRANE-S TRAN REESHOERBIE JGRRASG PRAN gouligeaca. Kasi §5-20 Ayeust
docunent 081,159, ..whi ch\/ .S 1,ep ced herein i 2. Y

accor danc S i VERR RE dl MERE AUECCoRI IR TRus aRnaPs RalRaPoostd
conpri si RgsodESOCHha Bi Bigmiadtancht gharite s @bvided B Figf | BEaseUrRAR WP 0®I159,

nei ghbor cells with individual code points, in which the code points are

r el atld ve vthichais repredyised Heramcisdied-i2ne a step size that is dynamically

determ ned froma set of possible step sizes; conpiling the code points to
whi ch the measurenents are associated into a nmeasurenent report; and

sendi ng tRenmgasurenent report to a network.

In accordance with a first aspect of the invention there is a method comprising:
associating individual ones of a set of measurements of neighbor cells with individual code
20  points, in which the code points are relative to a threshold and define a step size that is
dynamically determined from a set of possible step sizes; compiling the code points to which
the measurements are associated into a measurement report; and sending the measurement
report to a network.
In accordance with a second aspect of the invention there is a memory storing a
25  program of computer readable instructions that when executed by a processor result in actions
comprising: associating individual ones of a set of measurements of neighbor cells with
individual code points, in which the code points are relative to a threshold and define a step size
that is dynamically determined from a set of possible step sizes; and compiling the code points
to which the measurements are associated into a measurement report.
30 In accordance with a third aspect of the invention there is an apparatus comprising at
least one processor and a memory storing computer readable instructions. The at least one

memory and the computer readable instructions are configured, with the at least one processor,
4



In accordance with a second aspect of the invention there is a nmenory
storing a program of conputer readable instructions that when executed by a
pr ocessorwoesilds237e acti ons conpri sing: associ ati ng i ndiperdumbe/esess of a
set of measurenments of neighbor cells with individual code points, in which
the code points are relative to a threshold and define a step size that is

dynam caké yadettRuppies b 1045 & peeforf asbQISiY ifdiST8R ohbIdSTHsc@TehcaQFhédtNg t he
code points to which the neasurenents are associated into a nmeasurenent

report. lof naghbedeaiisevith tindiededli qode popes tin ofhicth éhel endemdiings atdheal@iviestoan

apparat us, c i Sj at | east  one, processar, and menor t or.ing canputer
- eadabl e MRILTLATE BHack yredigk hids i@ TN Py O TS REDY Y SRR eI o
I nstruct 'ce&?ilﬁg qheebid gonRGo WhitR i BcAlurd R aRNBsRIRGE IO L thOsGRHRE: t he
apparatus at |east to perform associating individual ones of a set of

nmeasub eneeyicst; @hd saidgighbe meedursment réparnidi anaiwardk. code points, in which the
code points are rel tive.%lo §t reshol d and define a step size that .is
dynami cal | y dé?é?‘frﬁr C PO QuER ASReFt %i“B’Ie%“%U_cfélBresl? _i"éél,PaE%FHi)quPbeglli%e
code poi Q}%egsﬂl LR aﬁ&?enaﬁg%aﬁsﬂ ef H:eﬁar@cre%i Qaﬁfs%f%fiaésﬁ@ié{i% iﬁﬁ@ﬁlﬂ%}%ﬁ@@t .
report; and sendi ng the nmeasSurement report to a network. | accordance with
a fourt h ofis pgof mofisutdneentsvf @nighloor ctleweh indivaduabqapla paintss inoaii ths cody points
processi ng neans and sendi ng neans. The processing peans is for associjating
i ndi vi dudfe Be¥e b a hresapldsmd dehiag s sisp s thet isyngmisay defpmaingg ramiassgt of dual
code {Roi 1l Lch - POj | at:

ot 1 A0 5 Fofinlt BelfQfaldte: SRARAMEL ekl Bk e oM SO BRY,

step si zagp aamchshiencaorgpotti M lsbirdie® dRaois foiSschdinghhe hchdigerBastyoetmed s are
associated into a nmeasurenent report. The sending neans is for sending the
measur en@/tWarkp bt & pargcEanankgslinent; the arosasstiedneas cempogss Felast opparoseselessi ng

nmeans CO%B@%}%%%mﬁﬁ%'énfe_%&ﬁtcno%ﬁ%sgi%‘i@a%%’ﬁet?%%%ﬁtg? sendi ng neans conpri ses at

| east one transm CCOr dance wi fth aspect of the invention

there is a metheetofdaa®s with A GFth S6edi JTEhAn CaEIBN BRI a Sl dSdoAHrisdbaehdgh f rom
a set of possible step sizes to a user equipnent; receiving fromthe user
equi pirenta caderpeististemeirt salestrorfron A aet of pagsitile step sizesdp agBcrIyIPDE AitesiveEh of
which is ss&g at ed vvithti ndi vi dual oneé[ tgft a_set of rtregsu(qemantts q{j £

nei ghbor "O8F I, USFC QTR HECTHTEBOHIREE B SOPRIAES 3 &1 05 4G MYBEBHHO! and
sel ecti ngyhi@as askoeRtcRAH BRI TEE 35 HEQ T RlcafiBBEts oOREalBbr 418, iASIIBEDOr
cells for handover of the user equipnment fromwhich the neasurenent report

i s recei Veaicodepoateur delatte toiatthreshadd,anH selsgngt batd phéhe meevadi rocrstlesrcet | s a
Terory SLOLLnOa Be oo am gl cofipul et adabl g, | NSty Ucti one dhat, et
20  measurement report is received.

In accordance with a sixth aspect of the invention there is a memory storing a program
of computer readable instructions that when executed by a processor result in actions
comprising: sending a code point step size selected from a set of possible step sizes to a user
equipment; receiving from the user equipment a measurement report that comprises a set of

25  code points each of which is associated with individual ones of a set of measurements of
neighbor cells, in which the code points are relative to a threshold; and selecting, based on the
received measurement report, one of the neighbor cells for handover of the user equipment
from which the measurement report is received.

In accordance with a seventh aspect of the invention there is an apparatus comprising at

30  least one processor and a memory storing computer readable instructions. The at least one
memory and the computer readable instructions are configured, with the at least one processor,

to cause the apparatus at least to perform: sending a code point step size selected from a set of
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conprising: sending a code point step size selected froma set of possible
step sizes to a user equipnent; receiving fromthe user equi pnent a
measur enewD 20mpBei7et hat conpri ses a set of code points eatFimbowdobah is
associated with individual ones of a set of neasurenents of neighbor cells,
in which the code points are relative to a threshold; and sel ecting, based
on the repgiiMedicfRAIYICHRREr SRRMdnt; POGVIRE ﬁbﬁ?th@%s&h&ﬁﬁprﬁ&it lasméRtrehRAAOVer
of the user equi pnment from which t he measurement report is received. In
accor dancepani thht conypeisestt et alsqede poiofs eatteofiwhuenisiasnociared vathi 19dlamiualm®a$ affaus

conprisin | east one.prqcessor .an y storin dapl e
CSbr uot P morRECe T SR KB WP GHES fh Rt B P ama prehof: S

i nstruct 's&@@tnfgr@as@éPS‘ﬁih%éc%%d\%e%&r&ﬂ@nt%po‘rte@i%o@ﬁ@n&é&%ﬁ@e‘i@%r Haﬁd&v%%'éﬁ the
apparatus at least to perform sending a code point Step size selected from
a set 5of possichb@iphep fmnzwhlchah@mamrenmmmq@nﬁm receigei ving from t he user
equi pnent a asure ort éhat coppri.ses .a set of code points. each of

whi ch i s assoclt &t *Wic? Wl r?o‘?lglil dapechpipie drventinsd e@rlsﬁ’é&ERﬁf%tH%ﬁ%P%qﬁng
nei ghbor (gedil Smed Letrad dok I"%1 and
sel ecti ng&?db %n% ﬂgﬁﬂ\étp gg?legel ved aééﬁ%“ ganrsepgéréte &m% eg?stlgﬁsér}gi bor
cel I s forobapdiy etep ofizet svbecteslefitore Ui e Possilo stephsizeh b heusﬁeaqmpmmntThieeport
is received, .In accordance with a eighth aspect of the |nvent|on there is

an appar d8GE RS & fRgreednag #@Hh%%ﬂ%ef aﬁapm%&rwaﬁ@re%afr@p% AFOHPEISET ng
reangy THRCARMKORTRANG SOl s 38RUL0A BuradRidial SHes S R BF ARUSRLAGHET
roma set ol pos e step Ssizes to a user equlp e recel vl ng neans
is for reteabighbg detlonntwitciugercote poinmedt relatieasur eirshsldr enar the thddessing
conprises a set of code points each of which is associated w th individual
ones of aNcgBY is&r sisaldie: bassA e tf@fre%\regwuré@ﬁmgepqrh opheiche peightos adlisgen nt s
0 o i Eovb 0ot N S e Wl WP BRI AR IFANS i RedRica sl eCLi N0

based on e receive nei g cells for
handover of t@cusaid &lﬁﬁﬂlam@tofftlﬁ&m&ﬂﬁoﬁfie HheilcERIW QNBYarticRROIRY. | S
recei ved. These and other aspects of the invention re detailed below w th
partﬂéularlty BRIEF DESCRI PTI ON OF THE DRAWNGS: Figure 1 illustrates a

] ) sone nei ghbor access nodes to the M5 are

conplian Y%hd ot her nei ghbor access nodes to the sane

M5 are conpl i q:mguravn nhhsttntt@s aEGEJPLRMy%ﬁéﬁi SBRitcblugh yIcH sonR neRRBQANES] AP f
Fig. 1 of docunment GP-08 1159 show ng RSRP encodi ng for E-UTRAN neasurenent

r epor t i ndgo thelVlhgreicntmpliamiootirthe GERAG sy stempand dtingy neighbénaccaspnaedes 8 thi same
MS are compliant with the E-UTRAN system.

20 Figure 2 is a reproduction of Fig. 1 of document GP-081159 showing RSRP encoding
for E-UTRAN measurement reporting taking into account reduced reporting resolution of 3
bits.

Figure 3 is a code point diagram similar to Fig. 2 showing: variable step size reporting
resolution; reporting of code point “0”; and variable step size for code point “0”; all according

25  to an exemplary embodiment of this invention.

Figure 4A shows a simplified block diagram of various electronic devices that are
suitable for use in practicing the exemplary embodiments of this invention.

Figure 4B shows a more particularized block diagram of a user equipment such as that
shown at Figure 4A.

30 Figure 5 is a logic flow diagram that illustrates the operation of a method, and a result
of execution of computer program instructions embodied on a computer readable memory, in

accordance with certain exemplary embodiments of this invention such as for example from the
6



Figure 3 is a code point diagramsimlar to Fig. 2 show ng: variable step
size reporting resolution; reporting of code point "0"; and variable step
size for wodeigpwe3ve "0"; all according to an exenpl ary eclauior®esoodsd this
invention. Figure 4A shows a sinplified block diagram of various electronic
devices that are suitable for use in practicing the exenplary enbodi nents
of this ipaMpadivedf tHel @& QuitDRIsil& staRsEwRRh kbfddtid nZedrdh@ekepditagr am of a
user equi prrent such as that shown at Figure 4A. Figure 5is a logic flow

di agram t hat iRigwe 6wt legictflvev dipgiea thatrilledtrates rﬂmdp@cbtloanﬁa aethedudnd aofesult
executi on .of corgjgu er I{%,E ramins uctl o{nz ngodl ed on gr&)ut er readabl e
menory, °hS5REEEe SRR r%’é?l{léﬁ Pgl %889?‘?8%’?%“8 HPEMPRYEht i on
such as f,0L0rg%RERNE céﬁﬁﬂbiéﬂﬁﬂeﬁ&%&%&hﬁt&? tﬁli‘ﬁvélﬁf%h s8GUs 96%&51411919 ﬁbhﬁhe
station which sends the neasuréenment report. Figure 6 is a logic

di agr am tphmpedtivk w$ theateegork hecaspeodt wioinh ofcearesrtchochsuremdniarepasul t of
execution of conputer programinstructions enbodi ed on a conputer readable
menory, in accordance with certain exenplary enbodi ments of this invention
such as f%TA@égmng&,ﬁ&mthe perspective of the network access node which
receives € neasurement report. DETAILED DESCRIPTION: In order to

facilitate intlerordertol fagiliea® mgeilCkBRANM @ athoks HHRAAN e EEXTRAN) ghdGERAdNg
messages:  NMEASUREMENT REPORT, PACKET NMEASURENMENT REPORT, ENHANCED PACKET

NEAURENEI@P‘EW@WS%%M FifsS BABMEN IERERQEED POEASURRVENT UREPHRY T ﬁ%PO
consiger [ IHEISO at RE@EWI UTRAN
capablgl i ,Eﬁ}tlljl%fgl not e J? i\ﬁp#]ere Isto %&blaggaﬁ%?sﬁggpproa

any net V\KMRASEIIRIEMENTEI%P(DIW@% donsitiericd foralse O nidble dradidld/SEs hat hetdaafoth s

usi ng an ex I|C|tlgbfrow ded frequency is to be considered by the UE to be
a valid TRAMN Gerability | Asdwidcabose theygds @rbedﬁnhlaclslrrsaﬁenre@chnlﬁde) or

for cell WG eCI;[eltv%]r ll? a%@es%%gde tﬁia{%% oﬁ%et}la ?{fh (tath'“gF S USI "éﬂl%x i% over
Fre s)ary o T SRR "Cel |

or cell rese n(?’tlon suppor suc ver

resel ect Ipmladaiefrééﬁen@y isQo %€ rwlnma&u be RNUEN6 perdd aalﬁdmahalaat% erbﬁ/haﬁgloa&qﬁﬁ S
node é .g., a GERAN BTS or UTRAN NB), according to any one of the above
formabs, dedicetadswdper @mﬂb@ﬂn&f@ thede) et fasisell Frsclisptzani(in packetritansdsr vlederad thsi ng

| f.th ded f f
at Least i bf R sl e R Yo o ET o onel Bl E Mgy r P
f r equencyedefecRREMBUME tb @eﬂdhﬁeatshﬂé'ﬁleﬁi ¥pSitOfd iUBvG abBEs HBEe (Y., at('}ERAN

frequency division duplex FDD nod
BTS or UTRAN NB), according to any one of the above formats, of those neighbor cells not

on the blacklist and which are using at least one of the explicitly provided frequencies. The

20  center frequency in E-UTRAN implicitly describes whether the cell using that center frequency

is operating in the time division duplex TDD mode or the frequency division duplex FDD
mode.

In the dedicated mode or dual transfer mode, the measurement report using the

MEASUREMENT REPORT message format is to be 16 octets in length, and will carry

25  measurement reports on the serving cell and up to six neighbor cells of any radio access

technology RAT for evaluation by the serving cell for handover of the UE. At the present, the

agreed measurement results within the measurement report are RSRP with 98 code points and

RSRQ with 34 code points, yielding 7 bits for reporting RSRP with one bit resolution or 6 bits

for reporting RSRQ. Based on signalled information by the serving cell, either RSRP or RSRQ

30  isto be reported by the UE. In this case the other measurement quantity needs to be above a

predefined threshold (handover or cell reselection threshold) which the serving cell broadcasts

to UEs m its cell on a broadcast channel BCCH.
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In the dedicated node or dual transfer node, the nmeasurenment report using
t he MEASUREMENT REPORT nessage format is to be 16 octets in length, and

wi || carryomesgusezeent reports on the serving cell and epTiFrmRosysopsi ghbor
cells of any radi o access technol ogy RAT for evaluation by the serving cell
for handover of the UE. At the present, the agreed neasurenent results

within the neagusRNBORSRERALN b@&@o%ﬁenmsm%% a6OREthB PrdteEin@NUr SR it t h 34

code points, yielding 7 bits for reporting RSRP with one bit resolution or
6 bits fdendapoertjetigeRBRAN caBapetht 61 isiaspngick éalthic iFSRYFmangolreldyy thersegnglanrg/i ng
cell, either RP or, RSRQ i s.to,be reported by. the .UE. In this case the

ot her modSGHAoAT CGUBREFTYH TG b St b Doy ol SPGBk OF RPELHBiEGE
(handovem,Qdoveetdndi@aeiRIGh LOndEFSRAl @od\é’%bﬁﬁ's 40 S6F VbR a ¢l de PRERGCast s

to UEs in its cell on a broadcast channel BCCH.In case the RS shal | be
r epor § ed abhondt tRSKGhaling dlfvesheld, hed prshdehiatigd. 2 inestadh basfagropmaediesantior ofcel |

resel ection code int "0" i ssjigned .to fhe RS e below th

si gnal i nd fioodhel @%_Oﬁ%m%g e pqipb.% zzoaﬁfa%kgﬁg Tap§oReyand 1P4B
consi der efoldinbaafld A1 aifis Bl NI B ot aRH HlEhfsAltbISRnBs Ry Bftbidate,
reported. Code p%l nts "1" to 8 cover a range o R%RP above tﬁe si gnal i ng

t hr eshol dCleartylthadeash@welutidn Kicgrreilysprocidedfe ierasngcapls epasie poine SOI, highon of 3

dB, the range they cover is 18 dB  Code point "7" covers the RSRP range
beyond mewgﬂ%cf%chﬁ@%}t@ nal tBepueh r@spBe dishig indication dhad &SBE felds badpy daent

th t Vi L date.. : ' [ :

cu(rar gﬁts I &%?@ﬁﬁ%%@?‘ﬂ“&% tltng g%lfl%ﬁgd& L %:/egéggdpégﬁﬁ%e@ﬁg gﬁl:ﬁgﬁg?le'rcisé ol ution

for code wiéhtte RIRQt dhabiughrcpbited andl thauRISRPhig dbodd etat predefidedtthiISRId ffad | s
bel ow t he si gnali ne%dt hreshol d for code point "0" being always reported to
t he ser vibagdayer pr coflgesclastion Hhgesamg tyjisi of gneqsinersienesdsn ifor ¥RQ@eport ed and t he

RSRP i s above I I re ld | e I ct:-ion the
sane type of AhEBHENEHEhRELALEEAG At RE BB e LR TR
granul ar ipkgblghe@wn herein at Fig. 2, there are seen the follow ng probl ens:
a . The cell reselection threshold signaled on the BCCHis valid for idle

node l0Es andl iy calbrresplecisan thadsheldfsignalgd onvhe BEEE igpglid dor idlganedef YEH g

hand di dat He h.a th l.d shoul d be ind t1y, defined
and. Shoul d b "EPgRAPEH EBIeTHERHBAIOEE AR ARy R hBAFRAPAGTE) s ng-
(e.g. using MeAtHRENENId NURRMANLUENnFERSaREhed fRals8¥ @8 be LigRAE FRe MBbA S

regard may be seen at docunent R4-082446 attached to the above referenced
priority docurnentinad/Hxhidedicatp] sigmling (eg. usiieEMPBASHRENENT IREFORVIANEON GSM
3GPP SG RAN V%es%%%}.i ﬁ%le@é"nBtbtieasc.hingg iir? l{sr gerzg’ard may be seen at document R4-082446
20 attached to the above referenced priority document as Exhibit D, entitled: LTE
MEASUREMENT REPORTING IN GSM; 3GPP SG-RAN WG4 Meeting #48bis; Edinburgh,
United Kingdom; 29 September-3 October 2008; by Nokia Corporation & Nokia
Siemens Networks).
b. In Fig. 2 attached hereto the code point “0” refers to the range below the indicated
25 signaled cell reselection threshold. Hence this code point reflects a cell which is not
considered suitable as a handover candidate for a UE in the active mode. However no
differentiation is done whether the reported neighbor cell is close to the threshold or far
below that threshold. The network is denied information whether a neighbor cell is
measured by the UE to be very near but below the threshold or far below the threshold.
30 Also, a cell with this code point is always reported and hence reduces signaling

capacity for other cells (E-UTRAN, GERAN or UTRAN cells) to be reported.

c. The report uses a fixed reporting step size (here 3 dB for code points “1” to “6” are
8



Uni ted Kingdom 29 Septenber-3 Cctober 2008; by Nokia Corporation & Nokia
Si emens Networks). b. In Fig. 2 attached hereto the code point "0" refers
to the r amgeohwlsesvst he i ndi cated signal ed cell resel ectipomFtweetedsd. Hence
this code point reflects a cell which is not considered suitable as a
handover candidate for a UE in the active node. However no differentiation

i s done whet hggnhit® wigPPkit)edrhnal BEHRALaGeINe réforth PB8ed &veRE StdN gshet duor far
bel ow that threshold. The network is denied informfion whether a nei ghbor

cell is neasumetioftymurhe itUElaveer bed vadlspradager mutachethenwwhére thehwtepsiinsi o 36iB f ar
bel ow the threshol.d. Also, a cell with this code point is always reported
and hence reddt®8 "YPHSSFi ng capacity for other cells (E-UTRAN, GERAN or

UTRAN cel | sy t"[@leli’@pdi’@r%raﬁgéjqan%e diffdh&it FRRATd e FEE TRAN &%%rfﬁ%ﬂ&éﬁcie_ﬁ!ﬁﬁ?sﬁ&ﬂ
size (here 3 dB for code points "1" to "6" aresignalled with 3 bit). This

i s befeficial nof ytthekanempor a¢oogntriarthe poow ent $set&od Baprplerdo@ymdmtiiGPRO&116p1 | num
if it is |ower aqg cells are éloser to gﬁch ot her where the step size of 3
dB is too inprERisd to fhe priogity doramenhes FERYEClan be different for different

E- UTRAN Carﬁﬂﬁ{?ﬁ&ﬂﬁﬂﬁﬂ§%ﬂﬁﬁaﬂgﬁﬁvé%ggﬂg%yet taken into account in the
e -

prior art (see for exanp ocunent 1 159, attached to the priority
docunent ase Exficithér ¢sc. ENHANCEIDIMEASURBMENT RPPORANEE didvien@s&Udredhit t 0

ei ther use ENHANCED MEASUREMENT REPORTI NG al | owing for a 6 bit resolution
of the report ireigluieant theyenaanequntityheweves thiy sature i aet Wilels sedis GERAN GERAN
net ks) ; ornﬁkangéf%pe new neasurenent reporting nessages (however at
GERAN#39 it was agreeéd to investigate first the feasibility of reusing

exi sting nmessagesfidetewknddiitéNcat giERg n&?s'a%esr(ﬁmé\f& RGIRANESO BRAS hdrvéd1g new
nmessages). Related to the Eroblens at points b to d above, the exenpl ary

enbodi ment s ofto itvesigatedastiihamipssipitiprofdensingaxisting frsssages fas BdETRANHicighbomy be
conbined in ang of vario¥s conhi nati ons or %nployed individually. Stated
general Iy, t héS&TROFHE IR ENGHE S PPV IEHH487Png the code point "0 so that

it covers tREaf-aROMh ?H)b'le%'ibgﬁ Rﬂdh‘it@‘l{ loy aRBbOW thb exERRRt b dihERS BPldse 2)
bel ow code point "0" the E-UTRAN nei ghbor cell is not reported at all; 3)

t her é5i s taachiadapbi e foue ddfarén gspstte prhsihzeay(te.cgmbirgd irnayef vériows esnirigationy
AR e o KU bl T L N
“0” so that it covers the reporting range directly below the reporting threshold; 2) below code
point “0” the E-UTRAN neighbor cell is not reported at all; 3) there is an adaptive reporting
step size (e.g., a range of measurement values that one code point encompasses) to the inter-
20  RAT measurement report; and 4) there is signaling on a per-E-UTRAN basis (center frequency
basis) for aspects 1) through 3) above. These four aspects are detailed with particularity below
with reference to Figure 3.
The code point “0” (ref #300) is modified, in that it covers the reported range directly
below the cell reselection/handover threshold (ref. #301) with a predefined fixed step size. The
25  stepsize 302 of code point “0” (ref #300) may in one embodiment be hard coded, or in another
embodiment it may be signaled by the network, or in still a further embodiment it may be the
same as the step size 303 for the remaining code points. In an exemplary embodiment such as
that shown at Figure 3, all of the code points (1 through 6) have the same step size 303 except
for one or both of the highest (7) and the lowest (0) code points.
30 This aspect is shown in the distinction between Figures 2 and 3: in both those figures
code point “0” is reported to the serving cell. The lighter shading and the darker shading

indicates whether the neighbour cell that is assigned the code point “0” shall be considered as a
9



basis) for aspects 1) through 3) above. These four aspects are detailed
wth particularity belowwith reference to Figure 3. The code point "0"
(ref #300yoi2e10m3e376i ed, in that it covers the reported pramgeodd/osedsl y bel ow
the cell reselection/handover threshold (ref. #301) with a predefined fixed

step size. The step size 302 of code point " (ref #300) may in one
enbodi MeRb]idGartidtk foR B@RoveF of ELlaRQIAEON angm)dmrmt(ddrk) FRYhderah@bal. est by
the network, or in still a further enbodinent it may be the sane as the

step si 7 &18082 thr cadhgoine i in dartyemaold @ igpepertest buk notaonsigent hsaveyhdérabdjmerremt
such as th@t shown at thr have

Phe o Bl kesR AU Sqthfuks i wibls Bk B de BeRRHBS ke gl pa

| ovest (Q@pjc B‘Elﬁmlf}qglﬂ% S-thd e péipeet (réﬁ%@bﬁ‘é"ﬂght@néd"h%d db §tid I%Bﬂt&{‘bﬁ% Wgen
Figures 2 and 3: iR both those figures code point "0" is reported to the

servi fig d¢elddicathte the gpntieg cdhtdi mg Aot al theughastidreloshihd ipnagletondined hesdontret her
t he nei gh ' shal l consi der ed

h i 0’
as avalid Ogﬁ@fgékg&ﬂg%ﬂ%gﬁggaé' ?aﬁgﬁr&gggegg%E%&ﬁ”@FW&Wﬁ?ngﬁmﬁgPe(Hark)
by the i Brocdl nﬁhg%r@mé cfef‘eG%fP&% Verb@ alfd qxéshgl%rfj%ﬁ%ﬁ ditd By

reported ut n consi dered as valid han r ce resel ectr

candi dat ehe ﬁeIWOtHyIBTSmmh@verrems OrEstihatic ¢dl. iEhebi¢ralwdttheshp @ detle nhematécly
threshold 301. But in Figure 3 the code point "0 (ref #300) is |ightened
and so i o tg &Pfieaoeg/gq omiplvglueoniheatode peint HE lewpy i rangr VauART i ¢ i s

cl osgpal éﬁfg%@g&ﬁd 1!hat|brﬁl§91f\f¥ B! @Qﬁ!ﬁés‘%ﬁ resiﬁ%@%%a% bR g&HP' d 301 but may

be consi a va or ce ection can ate due to the

averagi ng procxsls pointtbe (@E#S/(D(I)gs abldys répened al ltye URefos h paniceldr ENUERAD d 301
is signaled by the network/BTS to the various UEs in the cell. The signal ed

t hr eshol dcEBbdrdcadl despriatho, Eicy thegithts balow Hbe hgadovsbiontcel gesclisipmarpoidie or
the code ﬂl%% Lq 3@1 b%‘é‘% ch%}c%{ édva%gg§0¥%1¥% R4t thé’ngm%ﬂ% 618 n%o MKe BP%tls

unanbrguous y de ch¢o

(ref #3OQépdr&d%|oﬂ@y§mf‘E(D’Q‘fdrﬁ@leb%rfbﬁﬁUEEfcfrfd’veﬁgﬁ@rt' cul ar E- UTRAN nei @Jhbor
cell despite the fact that it is below the handover or cell reselection

repodfing thr MF@ taofly 2y, the prasiciagd thewvlaold s b@ rmmlﬁmgnti:@nt\raa@usrws

net wor k coul d of.this.r rte ode ) fro «Narl ous UEs
for "aver doPpere gt Gt oyt ERahe FRieR B frdBariunha ST Yagot

i mpl ement@fchi theViREd Q& SiNGY Soll JeBe 181 PR RR h BRI ® 30 B iRo R ']ﬁ’-'anb’tﬁleﬂJe

whi ch is signaled, such as for code point "0", fromwhich the predeterm ned

cel | resembodingnt the shguakid ineshtohd eghbﬂrders’&@_i_uer (dBobétssen code pmntt HEané wbddi ment
code. pol AP i1 TR FiS TS eeet e et BV Ll S GEnBT " FRGT AL SR eq,
shownqdi rtﬁ%ﬂo‘fd 801, K e aduBell reselection/handover threshold and there is no offset from the
signaled threshold. And in still another embodiment the signaled threshold is a lower border
value of the code point “0” reporting range (which in Fig. 3 would be the value between ref#s
300 and 390, shown as 301°). Each of these may be signaled by the network to the UE, and
cach represents different implementations of the network’s signaling from which the
25  predetermined threshold is determined in the UE. For the case where the signaled value or
threshold is not the actual predetermined cell reselection/handover threshold 301 then the UE
determines the cell reselection/handover threshold as offset from the signaled predetermined
threshold that it receives. For example, in Fig. 3 the network may signal the value
corresponding to 301°, from which the UE offsets to find the predetermined threshold shown at
30 301 as the cell reselection/handover threshold.
In the second aspect summarized above, below code point “0” an E-UTRAN neighbor

cell is not reported at all as is shown by the darker shading at Figure 3 and ref #390. This is
10



threshold 30 1, is the actual cell resel ection/handover threshold and there
is no offset fromthe signaled threshold. And in still another enbodi nent

t he si gnavedotonseshol d is a | ower border val ue of the cedempRISHG"
reporting range (which in Fig. 3 would be the val ue between ref #s 300 and
390, shown as 301 '). Each of these nmay be signaled by the network to the

UE, and egehisé R 88 wlikhen®iver iRl eBRE®N tARShAM 30 NEt DA Ky & lcast
signaling fromwhich the predeterm ned threshold is determned i'n the UE

For the dhssemiay 302 dfeodé poial ‘@ avelf #30Mthat itriesdtabusiilgehat a suitebladrnduover
predeterm n cell resel ection/ hapdover threshold 301 th E

Gt er m ndUOHC QN R T SOLRBRF RLAROBH RHT RN BAKSoBrH B DA P isfe

si gnal ed fpr £ealoRhMIRAN B SRAGR AT LBRY) bl thE B4RIWMRSe reg%ingﬁ@ﬁ%ls@E-UﬁRﬁw- 3
the network may signal the value corresponding to 301" ;7 fromwhich the UE

of f sebs teollf 390cbetdve cqdogubatte Vii(re€d3 At restm vehbEhfonharalpv@Gihywsy.t he cel |

resel ecti on/ handover th{leﬁ{}%l d. In.the second aspect, summaji zed above,

bel ow code poi/tCOrd*e RNEINTRRARPCH &S HiHBYenEey pun@iatizad 400N6 e EFPAF UsPY ahs i s
shown by : - ki i .0 i anghyd 6f Sl it is
so far bgﬁgl\%lvgﬁé h%%%%%ﬁg%@%vgﬂcgﬂ é%3ect| osi\t%tbﬁqr%g@%g? gagl%elﬂ%?tg%?ggggaced
by at | edasta ddnelirsitiegcsintde)302 ond cralmtEmpiatiofithis' third agperethe #3008 gkteatize 803 s not
considered as a suitabl e handover candi date, One techni cal advantage_of
this nonMaygsreonmeanded py theeledvosohised PaERANEdICH Tk srevelyatioef RIPHAR E-UTRAN

bel ow codt! oat SR FRELT IR IR TPRERbAE Hhpddi80 Frid iy GRe © 590

Accor di nghd @pbdhagkiep side 36paaY bolcrivee biy fivanbdbistRioAfC frevdhahaye38tdfehd epor t
uses an adaptive reporting steP size 303 which Fi (lgure 3 shows to bhe

vari abl e nspyeBpntugsityselatgd dptheds U Ragh npighbaur gefl xdkerrpparted (B dhaRkP or
enbodi ne t hi s thir \ rtl i,ze 303 may be
cormandegi St)l§/6)t’ Wgtlhﬁlétte\;\(/gp&t, ﬁ%’ﬁ%@% Oﬁﬂ{%‘t getg%g}lzé ?ngrﬁéﬁ a%fﬁitwg)rke'val uati on of

previ ous EUTRANnSEas &aBple HeMey third bipatt dfthdiasedta e lMawd reportiag ofep Sizes
enbodi ment of this third aspect the reporting step size 303 may be derived
by thé nobpifer RSRP prsrdedied (wgn ¢Ha andp @%)39@ mepile patippbidesivehbasgd anitha y

related to t E- N nei ghbaour,, ¢ to reported (.e.0» RSRP_or RSRQ),
wthout dseraper EERRRE MR B iF o s M8 SRS 56 D AT el er
an exanphgis iedisibhispattitulaely BaRAUN tBE nlMBer JTHEVrs WRaridd cddwWPoin@PPT (rdf13376F €p
sizes 303 for RSRP are de?l‘l ned (e.g. 2 dB and 3 dB), the nobile station/UE
deci des Hersktfcront E-hE R/dW geigB80 colfs. RBRPBmiyiadicate themigictréporting st sige 303 dB
articularly based

eporting. LoR Sl 18,2031 e cxarmle L2, e sion L partoar .
E UTBON RejhBStiineBle oini™he (43709 iRl 68 Rp LS, R a0l Bitodg i 28
selected for step sizes 303 for code points “1” to “6” (and possibly also for code point “0” if
that is to be the same as steps 303) to provide a better resolution for the strongest received
neighbor cells.
It is noted that for the embodiment in which the network commands the step size (ref #

25  303) via signaling, such an algorithm as described immediately above for the UE would run in
the access node/base station instead of in the UE and the access node would then signal the
determined step size to the UEs in the cell.

According to the fourth aspect of the invention summarized above, since the reporting
range 380 can be different for different E-UTRAN carrier frequencies, e.g. in case of a
30 macrocell layer on a first frequency (frequency 1) and a microcell layer on a second frequency

(frequency 2), then the first through third aspects (either all three combined, any pair, or any

one aspect individually) would then be signaled on a per E-UTRAN center frequency basis, 1.¢.
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for code points "1" to "6" to the network. For instance if nore than one
measur enent report woul d obtain code point "7" (ref #370) with 2 dB step
encodi ng,wohen/s286dB step encoding is selected for stepcsiramsy/@ddsf or code
points "1" to "6" (and possibly also for code point "0" if that is to be
the sane as steps 303) to provide a better resolution for the strongest

recei ved tRedighiRArth@shdi® ¢“réforfisy ﬂaﬁg@%()tlbﬁ%r feRirerich foRFD@Pici@ifihg tHE sWHaldY t he

network commands the step size (ref # 303) via signaling, such an algorithm
as descr ithresholdhdEidi time@bsie abiol'd) fstap dizee’ 0QEabthE dignaled todetfroantad & xS dete/ base
station mstegg 3§% p and e access node would then signal the

det er m ndlfe & ) whgt e“ﬂ the cell. According to the fourth aspect

of the i nventigp,fyeHRl él%gocﬁl?l@i{t‘é‘ of Shd B Scrltdf prSRAE Eﬂeﬂ&hhﬁagﬁen%ﬁpop@éihgbe
different for different E-UTRAN carrier frequencies, e.g. in case of

macr o6el lcompymssedoan@dingr of measgramenty q(énteigsi enoyh thlerahr;d mapmive rggkidcyl agler on
a second freqr ency (frequency, 2), then thg fi rs@ rougE third

(either AM9ASYRPER CEABIEAOV %é tB%uanbSTr OLHSPOHRE CESHEHT OF ARGTEAS P’ﬁ’s?ﬁe woul d
then be géc?ﬂﬁhﬁ%n&ﬂs Bufiflo el 18lind SRAYEAAL RAg L 1ntérfa%e§t9ﬁnn1§1j0 al ed

t hr eshol reporting range ower er ence point" representi

si gnal | edndaburesibetirepastig cffitieacycode poi nt "0" step size 302, and the

si gnal ed codeTp0| nt . "1" to "6" step si.ze (ref # 303) whet her in
UL. Broadly stldedHmitedhtsapidgtangsy m@hénﬁﬂ%ﬁm Bﬁm&ﬂ%“\/'?ed%ﬁttsﬁéh%tet@ﬁﬁic%l

benef;ht %ﬂbﬁkf)&lﬁ%@&&%ﬁ %e ‘fcpgésn& Rth ARt gmgtrar%léa&ta{t E]iéagts(ilﬁ% t§ By or

t hereby inprove efficiency of neasurenent reporting, -provi

repor t ed nsigpdist. Cibits & benedchedebspettiedgiftiechitiratt idenefdots psianzead ﬁ@nﬁ@l used
f or UTRAN and other nobile radio air Interfaces to inprove measurenent
report i ngabefor as gheeip atFi 3¢ Thiviapri@pchy s seant o gy er the lpastreasfortian s s aEersersl rrent s

be set sq fugggtt tf;}h %N%%tut,ﬁ% e&%pﬁ \ﬁ%vér c%h rege?e%f} 1)1? ?%élé) Oa hgm? S{llﬁé %hlldu?erngl

the niddl'e I's can

reached inafuesRehRichidl ¥nd ﬂftliehﬁndcﬁfeﬁécﬂﬂ&@elécﬁloﬁﬁireih@lcﬁ@éi@ cR&ItIHtat BRHBrdRe 6T nal
val ue or as shown at Fig. 3. This approach is seen to give the |east

di st 8?2t i sade pointveraitds anyisipaled|thad ¢ shpationenightBrise where a évareporisman bemissed |

resel ecti e The meast turally fluctuate, and if
the. handdyep fEet i RLaBRL Brul sl BTRRIE SREEOR o e bor der of code
poi nt zero, itSil® @Btdt& B2t adl dhahicallpicbh@dlicaNaddbile &) icSRaiM@iiRdAndrRW
reports may be m ssed when the natural signal fluctuations go a bit bel ow

t he code pp@r:mﬂed herw, tamgyde n8ish steaightéorgredgo sliefiee the repprimg rendd rgfeeanet taykl ed

accordi n%} ta co erlgoqllltnze?onggrgnna a{lue then code points # (e.g., 1 to 7) would have a nominal

20  value of code point zero plus # times the granularity (e.g. 2 or 3 dB) detailed above. The
reporting range for each code point would then be from the nominal value minus one half ofthe
step size to the nominal value plus one half of the step size, wherein either the lower is included
and the higher is excluded or vice versa, except that for the highest code point (code point 7)
the range would extend to infinity. Here the lowest code point would have the same range as

25  those above.

Consider an example of the above. If the nominal values were from -90 dBm to -76
dBm (2 dB steps), each code point covering a reported range of +/- 1 dB around the nominal
value, the threshold may be defined to point to -90 dBm (code point zero nominal value), -89
dBm (as in Fig. 3, the border level between code points 0 and 1) or almost equally any other

30  code point within the reporting range. In theory this could also extend beyond the reporting
range. So there are many ways to implement these teachings, whether the signaled value is at a

border of two code points, or at the handover/cell reselection threshold, or at the mid-point of
12



presented herein, it may be nost straightforward to define the reporting
range reference |level for a code point zero nomnal value, then code points
n (e.g., wotow0/23wul d have a nom nal val ue of code poi pCTAEI009/¢H0B N ti Nes
the granularity (e.g. 2 or 3 dB) detail ed above. The reporting range for
each code point would then be fromthe nom nal val ue m nus one hal fofthe

step si zenk Qr e ROFIriARL randbdie ARl iHporRR datdpt & thaheSigRIR Efue WRESRIN
either the lower is included and the higher 'is excluded or vice versa,

except t pagdefepminet ghrhshphkfomovhieh fui step (izsded plad angTHf ¢dde poam e asuhen
ext end tg i Qifi nity. Here the | owest code point would have the sanme range as
t hose abd¥¥% Consi der an exanpl e of the above. I|f the nonminal values were

from-90 dBm t @cd6heGBMAerdBnilc8 BdIn the RGN oROPEhPOE Mat CAVEE Mg aReN t ed
range of +/- 1 dB around the nom nal value, the threshold may be defined to

poi nt 5t 0 an@ thadBmdoeadbrepuildar poiot mpmhead as/thewbpye eBondBrmélasclear, Firgay 3,
the border |evel between code points O and 1) qr al ngst ual Iy an her
code poi AN Qe TERRITIRE Foe Angaold RareReE sl T ae&m%ag%‘feg Sresobhg
beyond e RRATYT 01d ARAE thSibNSien 8 iR JPYSerd LrfHBRLATR ThaibRE IR

, et ed va of t

t eachi ng her the signa ue 1s at a borde wo code points, or
at the handdwer/éadleklelsctise tleredhotinditdatleshol d, or at the m d- poi nt of one or

nore reporting ranges. An inportant caoncept is that the signal ed val ue sets
sone predet er ReHEGeH? Bl ignsAnar dipstradng dppifiselloghdiagim efangauof

de {Roi ni. Q" i S| t
netwdli tiscpic Bty apfUily 1l BESubltfe RELATRLRlcrSgna) Bl bR dMihe, 11

can poi ntabavyfohieispe@s of thés iabanien axadmeiresricakecalptay cmbbdifi@ytsivaisitivas be
termed a "reporting range threshold parameter™ rather than a handover
t hr eshol digte Afretarelesy(GERAY) agigioak { edpppd fog senemnicatian qver ayieless inkeller y

Ret or encd it gy 88 APARRRE Ebbn G EFIch Sl BT PRI L R R g o

of various, ¢laeCidtOaikCactey in6es satttlasP BISAUS & OBRAA &/steii. tTAbhetwWak 1upg i n
practicing any one or nore of the above four aspects of this invention and

t hei A5 vanideds enadwprkaoptrehddenerdRES) V4 thaatsiio pemmupicatiqpuvieh tha GERM\ Netoess s

CERA i d f i i rel li.nk .11 with
- appar AT Sbh A8 B o S oL e | oheiEl: LM RAER B 1 ed
to as a YTl and BS@ 196inbtKedfet@siks, A6 as MUCHBAR nBtlvarit 4Hadh @nfERAN

system The network 1 may include a network control elenment (BSC) 14 that
i s in commghberabilGMRANt ¢NBh endZERANTeask-krsed daler don@himiGitiogs mictvenrk (@ gt izt

shown at inEciel%lé{) %n&/'or E;,r Flﬁ)li(c:glr s]\3v61t08é({) t\é{egﬁosne%% noelrlg.t ll"fl/é {J% l(afingh?&aes a controller, such
20  asacomputer or a data processor (DP) 10A, a computer-readable memory medium embodied
as a memory (MEM) 10B that stores a program of computer instructions (PROG) 10C, and a
suitable radio frequency (RF) transceiver 10D for bidirectional wireless communications with
the BTS 12 via one or more antennas. The BTS 12 also includes a controller, such as a
computer or a data processor (DP) 12A, a computer-readable memory medium embodied as a
25  memory (MEM) 12B that stores a program of computer instructions (PROG) 12C, and a
suitable RF transceiver 12D for communication with the UE 10 via one or more antennas. The
BTS 12 is coupled via a data / control path 13 to the BSC 14. The path 13 may be
implemented as the Gb interface shown in Figure 1. The BTS 12 may also be coupled to
another BTS via data / control path 15, which may be implemented as the Tur-g interface shown

30  in Figure 1.
At least one of the PROGs 10C and 12C is assumed to include program instructions

that, when executed by the associated DP, enable the device to operate in accordance with the
13



BTS 12 and BSC 14 with ot her networks, such as an E- UTRAN networ k whi ch
control s the nei ghbor E-UTRAN eNBs and/or a broad-based data communi cati ons
net wor k (wo@o1lo/dsbsei nt ernet) and/or a publicly sw tchedptelrepboomosset wor k.
The UE 10 includes a controller, such as a conputer or a data processor
(DP) 1CA, a conputer-readabl e nenory medi um enbodi ed as a nenory (MEM 10B

that st or@SmplaRf @AM &s SRR YHRAtidI 98 GHEbd 88&us{dARMBw HEreatdindbtal sui tabl e
radio frequency (RF) transceiver 1 for bidirectional wreless

communi cat i ond'hai ishthe heenBR 8y EPnbedumantreofahis mreatiemimen ha snplTmentBT & 1¢ast &l so
includes a control]er,.such as 0 d rocessor 12A, a
comput or PR AaABTU e e oL Bomr 6 KO 8T ETr YO pRER) Do TR 6 or os
a programoOBTS qa?wt%fhdrméré,%tﬂy%rﬁﬂ?%}l oF 35fwHB qn@h%bvtaﬁb(laﬁd Bﬁnware).

transcei ver 12D for “‘communi cation wth the UE 10 via one or nore antennas.
The BFS 12 i s Foothplperpovisaf destabmgthecaniplary gabdiithdnts of thisenB8Gor the UK pat h

13 may be inplenmented as.the Gb jnterface shown in Fi e 1. The BTS 12 may
al so be ¢ eéaswr%edéﬂa@ﬁé?clwg 5 eaena%lgmﬁ_r%e&?&rﬁlaﬁntwattﬂﬂffsvh%mewumh%e
| mpl ement $bOCsbtiadh thOh AN ARPIRAGNN 4 H Wy idnal AlightiR2LADE Bl t N

PROGs 10C an I's assuned to In e programinstructions t , en
execut ed pbint,tane campibsitiat @de Pointsenallingcatiremdetreget wWiniclo pectethcacascarddance
wi th theexenpl ary enbodi nents of this_ invention, be di scussed bel ow

ib n gr e?t efurist athf Bhhde ardBS¢ g mawipludeya @W%%Etr\é%%{‘ dtxmdéllf il 7 evftiston may
( . ' o
ron oF CRERES 1B ahERBbmbt RRGH iy SAPRI e SETL R FmEE I Abtufoedine B

a conbi naidagiredEnts Glotirhe eodusbiftaratdatakes ahshdolédsaish. baka@lront thesepidighdses of
describing the exenplary enbodiments of this invention the UE 10 may be

assured 8!l seagrementy dl lenatedt bpidrsiling YR to hardayeeire ME triiny of the neahoar
Teasur es (e, R RERn, $RRANL ALESwhAS HAdioH YRR RS ERRALD oMy
RBor cel & 10 a code polnt,* and conpite ofe nts

i ndi vi dual” "nei'g e ‘code poi

into a neashd ARy hepedodveions fhd Bre@nicctR nbhe Fieeessthd osies 10BrAthasy bd he
BTS 12 or BSC 14 may include a measurenent report decoder 12E which
r eceilves dispesatdurntioastyrif notdemeallyfithin tha esspeiglefl 8 1019 A eiel 4. of ey ofilke

nei ghbor cel l.' s .neasur nts, fromthe de points, and nmakes a handover
deci si on %Oéggalcgﬂn'%ecgggcn%éﬁsgq?%(]}?d 8te]1‘rig‘ {%‘asur ements. It is noted that
deci di ng NOT tip ghansomeatifil ddfboliin@iyofhe UREI 0'@nGRNRde, 8681 4rs nbtSlirBk& o

deci sion, which'is nade when the reported RSRP/ RSPQ is not yet sufficiently
strong t ecllulst itdlgphanérambospeal flicoad tabrastady (PRshdering wodess Epmhanicefiornt he

22 !sz)il ;?E/a&qgﬁl%lf%qgﬁlegqlos ?tl ?sd B?];V%?gi%vé{r%(}gsi)(lf(}/r?lhf niga(l)‘[}onl c%gglb(:lﬁl‘[liéSYin\{\ggehgaBtu}rehe

20 devices such as digital cameras having wireless communication capabilities, gaming devices
having wireless communication capabilities, music storage and playback appliances having
wireless communication capabilities, Internet appliances permitting wireless Internet access and
browsing, as well as portable units or terminals that incorporate combinations of such
functions.

25 The computer readable MEMs 10B and 12B or 14B may be of any type suitable to the
local technical environment and may be implemented using any suitable data storage
technology, such as semiconductor based memory devices, flash memory, magnetic memory
devices and systems, optical memory devices and systems, fixed memory and removable
memory. The DPs 10A and 12A or 14A may be of any type suitable to the local technical

30  environment, and may include one or more of general purpose computers, special purpose
computers, microprocessors, digital signal processors (DSPs) and processors based on a

multicore processor architecture, as non-limiting examples.
14



nore function-specific chips detailed at Fig. 4B. In general, the various
enbodi nents of the UE 10 can include, but are not limted to, cellular

t el ephonewo 2pavesesral digital assistants (PDAs) havi ng WPCEIFe®89/050903
comuni cation capabilities, portable conputers having wrel ess

communi cation capabilities, image capture devices such as digital caneras

having wi r el e§5x0 ABUNLGAlds ForteRRRAI dfldnCSkem@Ry UE HEDOHE BRn RAMY l('l@ftﬁ’aﬂc?' €ss
comuni cation capabilities, nusic storage and playback appliances havi ng
wi r el ess seaomuniievaright), aeighbinvettiongnayl beteerbdicd apgicica neras cqrebindtioniofithose

i rel | nt t db i ng, t abl its.
Ver i nar S St SRR R e it 1 e Ay thE e DR e BRI SR SR ateer
readabl e il 2 168 idBda k2B iQhstrhftid a_%Y(eﬁ?adQ;ut Mr&&&ﬁas%%teﬁéﬂg%atsﬁn Reichocal

techni cal environnent and may be inplenented using any suitable data
st or age tsecbm @chgglpgﬁ at theagrapterdl abspdhyc intarfaoa 20 candevmeeyredegnites fechhadegy

menory, nagnetic nmenory devjces and systens, optical, K nenory devices apd
syst ems, "F5KEE ShiToRGTORRNSG oy BEYE %éweﬂrg% CPRECIHBY IEERC B TR A ey
be of a”%ﬂfﬁgﬂﬁe St UAR &e&?la%}i'l%@a{ Ha%QE‘érﬁé’rh2§|Wﬁﬁcrh9§‘§lﬁ>%1as%&ﬂ§makd‘c' ude

one or nore-of general pufpose conputers, special purpose computers,

m cr opr odesignfese., fdi gidt@atalls) gnabaypltomasssy sr 4dd8RkRmpllnbdrqarvoad Ssmgs(claged on a
mul ti core pracessor architecture, as non-limting exanples. Figure 4B

i |1 ust r atCBRIUFIRE {Rages ged ayifdeopfor docab Riongachr YheramsTandt i pmdielled gwa(ﬂ}f@rtﬁl) and

0 L ui . . 5 . .
combi nat 1SR BY PR SO0 enaRECy 4 Aorl IR s TE l BARRO o P O C e
10 has a agjusfpiun€ &r ik siehladt(sh BY embace cAthetnIB B ndSRran daties fndde 22 il lustrated

as a keypad but understood as al so enconpassi hg touchscreen technol ogy at
t he graphi cal Witkiptheycstipnabiew: ef Big. 4hearcyeandeulfiple ggninpit/ tseive aHemiag g tha

recei ved at m r can | devj.ce
bei ng t uraﬁeetafb %gllya%sgﬁ gc?? %@a%ﬁgmﬁfg%ﬁ%ﬁ.@%éﬁ%%ﬁsg%% a@%e%g’?trlf%ll&ﬁg{/%s a 1glamar a
28 whi ch oiger s4i¥in @& DRI T ks gholnatplage fofthg antch®ds 36iislgRwadyl stddibelts Ny

alternatively or additionally be rearward facing (e.g., for capturing
i magé8 anpanpingdhe ¢ndire spaeadncinsed bijidy UETpusiog e gh pgoms cabadimsintsdae grpund

shutter agctuato 0.a opt i.onal | .zoom act uat or .30 i ¢h

oo w5 i i B LR GE i Sy SRR R Rl iR isf P ek g,

t he Carmrp@w%tgcﬁi? 38Q4 fdrhedn TAE HhbWer SME8S cWhtkdls PolBCartfifica@tibn Heeamicldi 9.
4B are seen nmultiple transmt/receive antennas 36 that are typically used

for cell bemg tcowmittddcand/ enacrdisetha rantamnas 136 tranymi essimulitanieotrdyn avhicor spagiel wi t h
ot her 1 adh g L 118 S 15 ORET RSB RUTITRL 8% R RS AN FRERRS TS
20  received signal to the radio-frequency (RF) chip 40 which demodulates and downconverts the
signal for baseband processing. The baseband (BB) chip 42 detects the signal which is then
converted to a bit-stream and finally decoded. Similar processing occurs in reverse for signals
generated in the apparatus 10 and transmitted from it.
Signals to and from the camera 28 pass through an image/video processor 44 which
25  encodes and decodes the various image frames. A separate audio processor 46 may also be
present controlling signals to and from the speakers 34 and the microphone 24. The graphical
display interface 20 is refreshed from a frame memory 48 as controlled by a user interface chip
50 which may process signals to and from the display interface 20 and/or additionally process
user inputs from the keypad 22 and elsewhere.
30 Certain embodiments of the UE 10 may also include one or more secondary radios such

as a wireless local area network radio WLAN 37 and a Bluetooth® radio 39, which may

incorporate an antenna on-chip or be coupled to an off-chip antenna. Throughout the
15



spanning the entire space encl osed by the UE housing though in sone

enbodi nents the ground plane may be limted to a smaller area, such as

di sposed wo 2a10005237%6ed Wi ri ng board on which the power clrcp/EsB09/esodwr med.
The power chip 38 controls power anplification on the channels being
transmtted and/or across the antennas that transmit simultaneously where
spatial QpyahSs b vaBolSBbmoRRdudi R fahd@s abdess medsHVIRANA Y& donly RemBAer
chip 38 outputs the anplified received signal to the radio-freduency (RF)
chi p 40 WIS dedon sdrat esbaediacats maonble mendrhsuchiag tiglilldsonted arveloaneird 47
processing. .The baseband (BB ip 42 detec t he si gnal i i hen
Conver t ed ognel iF e agppasmirany! 64 asieGesBakhectmpditrotadts HE BeGr s i n
reverse f@fmai FedRNEPABE hddrREp AP RAMBL YD klryard transmitted fromit.
Signals to and fromtHhe camera 28 pass” through an’i nage/ vi deo processor 44
whi ch5encodes Tandfaeadescdstes ¥ ri0odd 4i g 60 fif anteslicdassepartateitiasidiadE
processor, 46 al so present controlling signals to and fro h

speaker s 19prBIP %ﬁﬁ@ &é‘)ﬁﬁ%}’r@%? mr%%avgrrsiﬁﬁ?@&} 1githqInay) Preseeser 0B 1 s

r of r eshed, i /MMy fich hATENHASEIR ¥ rifi P ol SRAKIBAY SO Bndi5 ol Bitba At P SO
whi ch mayrpr otess ??a nals to artnﬁll% e?r%mtﬁéﬁd(}sp?laynla%t erface 20 and/ or

addi ti onahd ynvenwaess BBechip fRutislivierothet eukasy padsiz@nantdrealisewhise. rafjgr t ai n
enbodi ments .of the UE 10 nmay al so i n¢clude one or nore secondary radi os such
as a wir éFaionpen the e matans O 2uilds the rnBmeaprasagent gt SurEs e P o 39,
uhi cliomay, JEOT RALA Fin@BnBRYGDRAORIAL B BE IRGEIHANES of BodNp b IR

ant enna. roughout theapparatus are various nenories suc random access

menory RAML#S mappatk @nviyw e yteROMed and @fidshiotl. S Bliow cedsrh @tdis btedsthaesmwabl e
menory such as the illustrated nenory card 47 on which the various prograns

10C are shbpaignenty necgnot bredisasethipapiehths B anl mainqusocgssorpbumeayrr digosgd
d : N . 9...Th i
b ocessor GRS BRI o AR hefshil BnBwRBLE SR Ripd M R BIESRNE L (e

10 or BT$halt2o@binBSendcdof tHEEYin@RAE aéseribdl oS¢ Ry Bidued 4.1 ARSH afl of hebdRairiod N
processor 10A, 12A or 14A, which nmay then be in a master relationship to

t heml5| n pooressost afiFag A& aceps oa¢ pineredf theraripupraemonins, whish BBy bhiop-chip vl i ver s
t he accurate neasurenent. results wtho range r.estrictions,and the in

br ocossor T BRUBAT oot e AR T ng S tpt PR S E et i P

pr ocess ool @niniRi @ABRY ovieP € nétWloBS biogli @ltRsh 4 Hicdhre (4.5 MdresbrrhBeE! 3Hocode
points and the related mapping in view of the step sizes and threshol d.
However , 42t45 adrig) edy ahate dishesed embodipiemtesbndisttntratf theacdespode 2. artoety t he

BB and nai but be di i ndi vi dual.. [
A Y e A A e T e

20  [0001] Note that the various chips (e.g., 38, 40, 42, etc.) that were described above may be
combined into a fewer number than described and, in a most compact case, may all be
embodied physically within a single chip.

Figure 5 is a logic flow diagram that illustrates the operation of a method, and a result
of execution of computer program instructions, in accordance with the exemplary embodiments

25  of'this invention as detailed in the following paragraphs. Based on the foregoing it should be
apparent that the exemplary embodiments of this invention provide, from the perspective of the
UE or a component thereof, a method, apparatus and computer program(s) to associate
individual ones of a set of measurements of neighbor cells with individual code points in which
the code points are relative to a predetermined threshold (block 502), and to compile the code

30  points to which the measurements are associated into a measurement report which comprises
code points above the predetermined threshold (block 504), in which the measurement report

includes at least one of: an additional code point immediately below the predetermined
16



that conbi nes sonme of the functions described above for Figure 4B. Any or
all of these various processors of Fig. 4B access one or nore of the

vari ous meoronicas237eéhi ch may be on-chip with the processecTenRosegaast e
therefrom Simlar function-specific conponents that are directed toward
communi cati ons over a network broader than a piconet (e.g., conponents 36,

38, 40, 4Rcdd]ERFich 1JasiRYatd] with RRafik RS RYoH B SREMR! AiyhRFBAAbLIRRE4Hf the
access node 12, which may have an array of tower-nounted antennas rather

t han t he ahdwhestodwmomts dboye theBre{loR0nincddresholdateling e stepsizo tisit chiypamicellyy. |
38, 40, 42, etc %ltﬁg{;‘% 4\relsre descri bed above may be conbined into a fewer
nunber  t KEIFTARSEIRIBEPER% in a nost conpact case, may all be enbodi ed

physi cal |y W tiigguRr ShbsHifebPthe Bk EHpBryReniodinéR Botn tht BWsHLBIE BMMIE oAt
illustrates the operation of a nethod, and a result of execution of

conpuber spmogriaed abost, themeonsmanhrepo orctigies bothitichadihenaborelapbiariynnediaeti ment s
of this invention as detailed ipn the follow, par agr aphs, Based on the
f or egoi ngio @{ﬁ@{ﬁdateﬁ@ma méwh&‘ (%téqdﬁéog&eﬁﬁ@aa@eeﬁ@a@%w Ve {haHFs
I nvent| Oﬂefég‘rgiﬂe&iﬁlreghgfﬂrﬂetﬁggd Qfﬁ%%%ﬂé%?g&etérﬁﬁneu%t@rsi&. conponent thereof, a

met hod, apparatus and conput er to assoclate individual ones of a
set of measur émhnthsr @hbotdmglhtbomakd paspactive dfitie VE duramadomden poy ofttlse abovarhi ch
the code points are relative to . a predeterm ned threshold (bl ock 502), and
to conpi IParagH@hy dleadstiiionas cods RAnidIRs priéerdzestirlerdied rthrtdsiseived BaMist o a

hr edhor SOUHERR b U b SRR LSER, RRGS P RUL LR iR Rfe bfe BT BUSRLIPRE
one of: abteadict ktopaizc tde: @dt pbintsedk tht pleyddhehdnedthshold (cach of these are

predet er mi nedt hreshol d which is associated with nmeasurenent report of a
further nePgebEPOcel | (bl ock 504a); and the code points above the

(bl ock 504b) - R FeResti B Bonn A B A AR b AR ARG APRBI e

per spect ipﬁﬁé_ﬁhfphﬁ,lﬂl% hlEasGrEATRT icp & a@h@dtRlly ifteud¥ a siHR e poRIPQY.4., dods boiges
both the additional code point immedi ately bel ow t he predeterm ned

t hr edhol d7(-escg block 388) pbichtis fugthpstabave e neettcrmaicditbreshsdd as edrepaseceto all

determ ned t hreshol d.defined by the dynamcally determ.ned step size. In

fur her " o AP amees i B i rebort SpotbORIHFRS b SR F oS RAR AR ot e
above paraef@Rhsigndl R8la@ddiot dnQ il th€ Q6 s@ U Mcab@Sments), 8Rd Hihid HaRatstdpssitd xed,
or that is received froma serving cell to which the neasurenent report is

sent, or grdatar thag thereidsdymemaslly Heteryinedhsteretifoy lnjenagharicnerdplstyembedimentfsoeh t he
ggg)e_ POI Bt S APMFi 1S SRhETME 0Tk Do hiaf SROMe § §ARR Lieh NERG04" @ At bl ock
20 In further embodiments from the perspective of the UE summarized in any ofthe above
paragraphs, the dynamically determined step size is determined in the UE based on the set of
measurement reports and on the measurement of a strongest signal. In an alternative
embodiment to this one, the dynamically determined step size is received by the UE from a
serving access node to which the UE sends the measurement report (each of these at block
25  510), and this step size may be from a set of possible step sizes (e.g., 2 dB and 3 dB).

In further embodiments from the perspective of the UE summarized in any of the above
paragraphs, the measurement report includes code points which are restricted only to the
additional code point immediately below the predetermined threshold and code points above
the predetermined threshold.

30 In further embodiments from the perspective of the UE summarized in any of the above

paragraphs, the UE is in an active mode as opposed to an idle mode.

In further embodiments from the perspective of the UE summarized in any ofthe above
17



In further enbodi nents fromthe perspective of the UE summarized in any
of t he above paragraphs, the neasurenent report additionally includes a
further owdeopaised76(e.g., code point "7", see bl ock 508pcwrimby/omodsurt hest
above the predeterm ned threshold as conpared to all other code points in
the measurement report (and which is associated with a neasurenent of a

st rongestyafigfipab, th@t & 4 ViendI& ddhYe, @écchvde ioal &l s eing @F1l PRBh eFanShrenRAL

whi ch has a step size greater than the said dynanically determned step

si ze. | nrepuot hescrdx &opl awhyche thsod Endatermgurshthaspredusevmingd Flger dn3a tshesifiowest
code point al so. have different step size, 302, .In.further enbodi ments
From L he EPERIRL ; (is oY fd VS LmIFTaBd (i sl aiethe st (Gdagiaghe.
the dynamyeaKUR FAGERTTNPORNA BN nfcBsaos rddelved MoRffle dvinbelELR88d; 0. t he
set of measurement reports and on the neasurenent of a Strongest signal. In
an al fer datdngespeafiodintedim¢nd thhirsceord, valire isdtheapredadinindevaneri(ned astadb si ze
is received by the UE fro servi ccess node t ich the UE sends the
measur ené?ﬁ@lepé%ﬁhfest@&@ﬁaH%nadpﬁ%fs%regl?ol& ingnefer c lfP‘Fﬂtéh%lfeé?}V%‘f YUSay be
froma seft, qf RS PhiGe R SR Sf HES 2 AN Safe 4R the U dHLHRRL th
enbodi rrentaﬁeraom(fehe peer spe%t]itve 0o(%:(?)t0 eSOUE sur%matrl’azggl'?tli neany o% t é? above
par agr aplpsedetdmeined asiue égnthe heypdor tr/datiatitttesorc ode) peioffsstting frotn the eceived
restricted only tq the additional code point inmediately below the

pr edet er nRled ThaPHEH rtvesh thecsalsdoiatics igphnié ande predgtsiained faashott ol d.
In fypth ' : he Cl. - u i gzed ;| y of
the dbovechr BEFARIN, hiORANE REIRRACH Mathed OF E SORRE' B8 dRtary
nmode. | nvhlekieshokhinagdbadil’ sinll iierhahteycpecisredtdtion tiatsHobmbirbs B0mwahicaed i n
any ofthe aboveparagraphs, there is a signaled value, received froma
serving OS¢t fram i sagnatcddhiepheddis@hent report is sent. from which the UE

determnes th r I I .S | fi.6 € i t i ignal ed
val e 1 o eceny Bty atEEs: KR pethe B Rty U y R I B

I NFO?WﬂpQ\dgF%ﬁ&Ql&ﬁfné&ﬁﬁﬂéﬁﬂref)é@[Elsb&ﬁﬁéﬁfa\/deﬂ@r g8 lencp@twhitiogkmedsdlemehnt one
speci fic enbodi nent the received value is the predeterm ned value (e.g., a
cel | 1pesetnsetsiwsie takere Jh shidations en tayiehasimerty theigad igyeivedfeom thegaoyitgegell to
enbodi nent, .t.his recei ved val ue be,a bargder, val.ue for one,of the code
poi nt s or TR kR st o YRR B R Pty Rlee B BRAR e %6 40
(e. 9., thedansoreaincaold; s BlehispR of HelalitidialRblis fdihi @EcH sramast Aevlbacei ved
val ue. The offset between the signal ed value/threshold and the
predet er diléed t hreshol d (the actual handover/cell reselection threshold) is

the handover | 481 ELSBRaE U TORESRETE P S BB TIRREip g oy STiicubove 1

20  paragraphs, the UE includes in its measurement report only those measurements for which

results fall within the range defined by one of the code points, as defined by the above
parameters (step size, threshold, etc.) as shown at block 516.
In further embodiments from the perspective of the UE summarized in any of the above
paragraphs, the neighbor cells include at least one access node of a GERAN system and at least
25  one access node of an E-UTRAN system; and all of the neighbor cells associated with code
points in the measurement report are selected for inclusion in the measurement report based on
absence from a blacklist stored in a local memory of the UE.
Based on the foregoing it should further be apparent that the exemplary embodiments of
this invention provide as shown at Fig. 6, from the perspective of the serving access node (e.g.,
30  GERAN BTS) or a component thereof, a method, apparatus and computer program(s) to
receive a measurement report (block 602) that comprises a set of code points each of which is

associated with individual ones of a set of measurements of neighbor cells, in which the code
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offset fromthe signaled threshold 301 ' . In further enbodi nents fromthe
perspective of the UE summari zed in any ofthe above paragraphs, the
measur enewd 208pBei7ei S specific to a center frequency onPpoimiFeivod/6E903
measurenent reports were taken. In variations on this enbodinment, there is
received fromthe serving cell to which the neasurenent report is sent at

| east onofis ark REakhen8 M frét cktmEiRUARLIREE S WARK $hZ@easuit@ndpt RYBEH SIS et
threshol d; and the step size of the additional code point (each of these at

bl ock 5149ast dne of Lantadditioastisodk premtisinfadinely he opehspreddteroanastfthickle dFhich is
sunmmari zed in, any. oft he above ragraphs, t UE,. i ncludes in.it

reasr erENOe PO Y BT ERL ETREAL d BIOS e Gr G B Pecrins ot n
the range deliAtdcPinrQnadabitdiBGRIL tHﬁ'iﬂ”ﬁy%arg}@c%llF&’étéxﬂlﬁiﬁedEXn& f18h@RO¥R et

paranmeters (step size, threshold, etc.) as shown at bl ock 516. In further
enbodb neribleck @ dnhef femsphbon aedls biisetl e thdEmsasnrearenz egort Hodrmpdofer bhe Ldbove
paragrapEEsP, e neighbor cells include at | east one access node of a GERAN

t
syst em antPaivhich e MEUreRt KPOHAHECH°hn E- UTRAN system and al | of the

nei ghbor cell g, ieﬁ%b_%&?in‘léﬁlshofctﬁg%x 'lﬁr{yse&%dﬁrﬂégm%%eeﬁﬂiecﬁ%oﬁ tnhare

selected for inclusion in the neasure report on absence from a
bl ackl i stacatson@it sumnarizatdlovapimonyasofentchercplrt inBaslecbavinthic heédifiarabgae pgint t
shoul d further be apparent that the exer@l ary e iments of this invention

mhod
provi de ARMSHgiHh belovrthg presletermpied thyeshekt @e&?ﬂ%@lgtf“of’hsé’e§@ﬁ]6ﬁﬂ‘ba)e?@éé@% node
(e.999 GERAN, Rkl tfe SRR Hd HIEHER derid Wﬁﬁg%@?&ﬁ%&&&ﬁ&ﬁ%@%@m er
progran(s receive a neasurenment report ? (o] that conprises a set

of code pblocit 6049 cdmdalic whigitor cdl assaatdivit thd ddditiondi aoddpaint e <odd péinset of
measurenment s of neighbor cells, in which the codepoints are relative to a
pr edet er P niehigthis &smarerily pxelyged drom the selectivndeiiandoves pogall resqlertipned thalUl east
one of: ddhj | I i I i.atel l ow t he term

t hr eshol gﬁ\?ﬁf ghié)goqlgsf%%gegg%% 1\%%0,[ %Cmﬂ%aslﬁragn%ﬁfa%}n rr%f eS(S)? 51%%? l}gtsﬁée%gsg\é? ghbor

cel |} anGhdab@remontacpsitst: sheakR@ss nbdeinPhEsadet wiydsiTethlt fthesbsdrtddels psin@. st ep
size that is dynamcally determned; and further to select (block 604) one
of tHé nei ghbdn furthier embedimgnts frophidic perpestispehihc pegsss rodesrmpmpaeliganypt a UE
from whi ch the neasure

T e AR TRl b Eh e Y5 kv B SRR e
above, thes (B&KWOBTRAL tHiSREP Sizé Mal YEleSedat florh R8cRADLESINO gL ﬁ?é’ﬁe%@?%
i medi ately bel ow the predeterm ned threshold (e.g., code point 6", see
bl ock 604a) 3 dd the code points above the pre-determnined threshold defined
by the dynam s lﬁi elcrj eer% or({Pﬁlggtg frso%neﬁe %ierzsgective of the access node summarized in any of
20  the above paragraphs, the measurement report additionally includes a further code point (e.g.,
code point “7””) which is furthest above the predetermined threshold as compared to all other
code points in the measurement report (and which is associated with a measurement of a
strongest signal relative to any of the said set of measurements), and which has a step size
greater than the said dynamically determined step size. In this instance the neighbor node
25  associated with the further code point is determined to be suitable for the handover or cell
reselection (block 608) or a suitable candidate in case of multiple cells being assigned this code
point. In another exemplary embodiment such as shown at Figure 3 the lowest code point may
also have a different step size 302.
In further embodiments from the perspective of the access node summarized in any of
30  the above paragraphs, the dynamically determined step size is determined by the access node

and signaled to the UE (block 610).

In further embodiments from the perspective of the access node summarized in any of
19



(bl ock 604b), and the neighbor cell associated with the additional code
point (e.g. code point "0") which is tenporarily excluded fromthe

sel ecti orwbanionasestever or cellresel ection of theUE (bl oekTadb09030043 furt her
taken into account in an averaging process related to successive
measurenent reports at the access node in the same way as for all other
report ed 1§08RvE Phrdf@phd, thebdils bR aRAVAHE BEMMEShd 10 QK HahP féceRafide Yethe UH he
access node sunmarized in any of the above paragraphs, the additional code
poi nt hadrom sthigh the zeasinamnentirepat saseeivedd endsmnadsperidictehdodiEahbtios kigds) , and

RN Y (R i R G LY i Y NG ey aate R
node SUMPRLLZE e TRk cdsh Bo@ QUEHIBAY &) ARNSHe HBSHEBABSiRIRNhe SisRAsd

additionally includes a further code point (e.g., code point "7") which is
furthést valmevie thheraicedained maheditsdhir &shoh dcelsresdegpan etiresioldldr hhedovende

points in the asurenent report nd.whjch js associated with a

measur enéhfﬁgwﬂ({ﬁanétl? %@F@P 'g rsignalyd Vﬁfaem B Dpe" wlicfos e ofthe
measur e : e i Ze s LN i ically
ot o m neg Stein@Bfs Hfll (% A H e A T A AR SR R,

t he furt helcrBdéfsgdian tHesighatedvaluae @'ht offbe betwcea lfiossigrmatedtviaticltamrestan@ andr
cell reselection (block 608) or a suitable candidate in case of multiple

cel | s beithipPraddsigie thisslole gheagsunl Arndoyer/celldessisctiondrgshaldls Bussgidelie: such
as shgwn L gur, AN ) tep
o 26 005 A hefy (el ML AAESIERACLER L dBe 1B IR BB Frefiatlbh ol
sunmmar i zeghy bt 3N ywiath ishefsedfesre theai@glredphssholdi®odynamn cal | y determ ned step
size is determ ned by the access node and signaled to the UE (block 610).
In further enBodirhshesbedigants Fonpde ppspedtive obhe ppresaredssympsasckingruet zed
in any of a aph t IS - i | or thre I sent
by the adole®s BUaPne MARIR S forbft i yRCHR0 St Br HeaRbt IV FEOR, o0
and in anspeekikst epbadicneal thi sasdt@ngloadhikatibddimess %%bﬂ td Se&@hg he

dedi cated signaling (e.g., via a MEASUREMENT | NFORVATI nmessage sent from
t he décesrcapydacnisieporbthsciecds apde sqndp treths 3z frpmewhigh dii meastrenisat wpeia ed

value is the predetermned value .itself.(e.qg.,.a cell reselectiqn,threshold
or o nandsuBeReRPELARTY B gk Rl &Rk G B iR A AP S Gl B e ey
be a bor (ﬂl;%st%/}ﬁéikl@offtﬁé a@dlBorHl cédtSpoidBadhQit Blozk @42 nom nal val ue and the
predeterm ned value (e.g., the handover/cell reselection value) is offset

from the si gndhé&dtheatmbodimiets fohstde phispsetienof the astegnaddsdumalagiedd inrey bl d
and the Bredelenmtaedst Nheshold, (e, RSO HR! UBAOVRIATRL ndhSREhER LR

20  wasreceived, and prior to receiving that measurement report, a blacklist of neighbor cells, and

the measurement report excludes code points associated with any cell on the sent blacklist.

The various blocks shown in Figures 5-6 may be viewed as method steps, and/or as
operations that result from operation of computer program code, and/or as a plurality of
coupled logic circuit elements constructed to carry out the associated function(s).

25 In general, the various exemplary embodiments may be implemented in hardware or
special purpose circuits, software, logic or any combination thereof. For example, some aspects
may be implemented in hardware, while other aspects may be implemented in firmware or
software which may be executed by a controller, microprocessor or other computing device,
although the invention is not limited thereto. While various aspects of the exemplary

30  embodiments of this invention may be illustrated and described as block diagrams, flow charts,
or using some other pictorial representation, it is well understood that these blocks, apparatus,

systems, techniques or methods described herein may be implemented in, as nonlimiting
20



3 where the signaled value/threshold may be 30 1' and the handover/ cel
resel ection threshold may be 301 which is offset fromthe signal ed

t hr eshol dw®Qa10/052376n furt her enbodi nents fromthe perspectriremowbsobize access
node summari zed in any of the above paragraphs, the nmeasurenent report is
specific to a center frequency to which the neasurenent report relates. In
vari at i ORgarRfled, MafdveD QG RWBRL firRiaRy, splidl Pafiodé BEciRrNBASURBRN bufBROr t
the access node sends to the UE from which the nmeasurenent report is

r ecei ved hatdwesast camiwllof or dther cdyparmg déviges datsemgicnedingtiep theroé; t he
predeterm ned _f{ hre ld; and th tep size of the di ti onal cqde. poi nt
(cach at bl ookt BRIy perEpEnifadi dhehe it s phLC e Sl aa BBk e
access nog ﬁleﬁﬁwf’@ﬁﬁ%gﬁ%b@%ﬁwceﬁfm %ﬂf‘ou@@&%?o&%fs%%@mﬁtegﬁa% ACGRERIpIAIL
sends to the UE from which the neasurenent report was received, and prior
to retei matyleshat thme s erenplaty endpdmigntsafiiamként®n nofy beecadiatabin ag eppasatuand

t he measurement report excludes code points associ ated with any cell. on the
sent bl aél%}til%’?mb?‘ﬁé‘? dart wﬁgrﬂiegcﬂk@mé-h ! -tqgrqﬁ?@mr@gt ST §UHE: BEY CPEREF as
met hod s - [ [ ter
ot ogr am g S aresFRs RTINS idr Pioob Rl e} O HRRGELY PBR ok R
const r uctoediataoproacssyrsputdigitad seasiopioatsedt drupotésenrsshascbamdgearaitagl and tedio

vari ous exenpl ary enbodi ments pay be inplenented in hardware or speci al
pur pose dicFBENCY STrewigy it aee condiguiably sosgpyio PRI B aceprdprs el thepgemplebinp| e,
fsorre165p%ﬁ1§8di%¥tstb?tﬂim\z€% ed in hardware, while other aspects nay be
inplemrented Tn firmvare or software which may be executed by a controller,

M Cr opr ocessodioudinbeificatiuiiguhd adpptieivhc® thafotdpolnglexéhplaiynanstidiragntd of tHiot
limted thereto. Wiile various aspects of the exenplary enbodi nents of this
i nvent i oANveRtohEaY beepsing aanhidtheesi|cdr thesrelsvelarty i yicaraf, the faseecdnar t s,
or using .0f h i.ctorjal rept ti -t | 1.-und 0 at
Chese b SERupihIHenPif b Bund BRVIRTR REbBBaybhe iy el BRGRRLICT

may be i ) defcatibmcvilltill &8l vigHHh theistdRASIRTHInEliniting e tpl $PErbediBents of
firmvare, special purpose circuits or |logic, general purpose hardware or
cont Adl | éhisgrveriiier conputi ng devi ces, or sone conbination thereof. It

;
houl d thus b i h | f 1. |

onbodi ments. ofof RETRbQNETH HE o mHE 57 heSRiEs THRE i Sust B ASRan ¥ ych
as i nt egrah@ek FiktsivbriGhl Aot TERMNSnd BATRANTUTRENSXEDRYA&Hs, @R Ment s

of this invention nmay be reallzed in an apparatus that is enbodied as an
i nt egr at éd appreciatet thaTthe dxamplracmbodinests iof thivnventionuire sot limited donyeiveith

circuitry (as, well .as possjbly firnmnare) for enbodying at | east one.or nore

of 5" dat $riBebSenrnophans o rackei e o iR gieop gty S1S i

Pr 0Ce§SOlfoy RASELARG tFhdvatiabt h ARG WiRdlsQ communication systems such as for example
WLAN, UTRAN, GSM, alone or inter-working with another distinct communication system.

It should be noted that the terms "connected,” "coupled,” or any variant thercof, mean
any connection or coupling, either direct or indirect, between two or more elements, and may
encompass the presence of one or more intermediate elements between two elements that are

25  "connected" or "coupled" together. The coupling or connection between the elements can be
physical, logical, or a combination thereof. As employed herein two elements may be
considered to be "connected" or "coupled” together by the use of one or more wires, cables
and/or printed electrical connections, as well as by the use of electromagnetic energy, such as
electromagnetic energy having wavelengths in the radio frequency region, the microwave

30  region and the optical (both visible and invisible) region, as several non-limiting and non-
exhaustive examples.

Further, the various names used for the described parameters (e.g., code point, BSIC,
21



frequency circuitry that are configurable so as to operate in accordance
with the exenplary enbodi nents of this invention. Various nodifications and
adapt at i one 2m/dsbeef or egoi ng exenpl ary enbodi nents of t lpcs/Fizvweesb@3n May
beconme apparent to those skilled in the relevant arts in view of the

f oregoi ng description, when read in conjunction with the acconpanyi ng

dr awi Ngs R SHPVRERQ, cdlYardRet @tchdeP@ivkilBdtih@manWirdshe@ldslthest Bhramictthily, bhe
scope of the non-lTimting and exenplary enbodi nents of this invention. For
exanpl e, iguntified byanyenicahd manyes e iogténmene, soma v Ethb daturdesithd eidusiyorenifing t he
context of inter-working. ampng.the GERAN and E- UTRAN (UTRAN- LTE), systens,
e shoul AN e XERRER iR Of HES SREHHPAr P Mot e S GRER GO, &bt | on
are not |chb§p%HdiB§ﬁseLb‘%%tﬁ’é‘r fnR. X s kitthShe WHe iﬁ%d@s@”ﬁ rf SRE I8 bP&SHsidedl &Y
types of wireless comunication systens, and that they may be used to
advanb agendrely dtusentivei ofehepsnagentracitagd onl sysiplnscsbahmansts bothiemserpios, W AN,
UTRAN, GSN% aLoqe.or inter-working with another distinct conmunication
system PP 8RGHITPIBEORSIEWTt hat the terms "connected,” "coupled,” or any
vari ant thereof, nean any connection or coupling, either direct or
indirect, between two or nore elenents, and nmay enconpass the presence of
one or nore internediate el enents between two el enents that are "connected"
or "coupl ed" together. The coupling or connection between the el enents can
be physical, logical, or a conbination thereof. As enployed herein two

el ements may be considered to be "connected" or "coupl ed" together by the
use of one or nore wires, cables and/or printed electrical connections, as
wel | as by the use of el ectromagnetic energy, such as el ectronagnetic

ener gy having wavel engths in the radio frequency region, the m crowave
region and the optical (both visible and invisible) region, as several
non-limting and nonexhausti ve exanples. Further, the various nanmes used
for the described paraneters (e.g., code point, BSIC RSRP, RSRQ etc.) are
not intended to be limting in any respect, as these paraneters nay be
identified by any suitable nanmes. Furthernore, sonme of the features of the
various non-limting and exenplary enbodi nents of this invention nay be
used to advantage w thout the correspondi ng use of other features. As such,
t he foregoing description should be considered as nerely illustrative of
the principles, teachings and exenplary enbodi nrents of this invention, and
not inlimtation thereof.CLAIMS: W claim

22



1. A nethod conprising: associating individual ones of a set of

measur enents of nei ghbor cells with individual code points, in which the
code poi nve 2aromseEbati ve to a threshold and define a st epTFime 003 i S
dynami cally determ ned froma set of possible step sizes; conpiling the
code points to which the neasurenents are associated into a measurenent
report; gndpgendi ng the neasurenent report to a network. 2. The net hod
according to claiml1, in which the step size defines a granularity for how
cl osel y Spacledn:are the code points, and the step size is received froma
serving cell to i¢ch the .neasurenent report is sent. 3. The nethod
accordind-to &h{PeNE CBFMPEFEE s 1 or 2, in which there is one step size that
i's the same fQgsoRfatih@ARvidlal ofllor hWe FfmdalifeHOSE oPRLiIER: céis WilEinARifad
according to any one of clainms 1 or 2, in which the Set of possible step

si zesScompdé pests2indhialn theZodBpoiatschre datoede a ploicsitosd aref dafipe a stepsie tharis
either referenc i gnal received _power or reference signal received
quality. gl st e feodh aﬁﬁg)fpa?s'ﬁmstsw%% claims 1 or 2, in which
there are eiolbuffle AR BI® HORRXES FELP HOrAUARARARN ROl AN £ach
nth code point | unded by a range extending Troma | ower coé% point to n
ti mes thenss@pmsntzeport;andhi ch t he hi gher bound of each range is excluded
fromthe nth code point and n is an integer varying fromcode points 1
through 7. 6. STHBNGREHRISHERERIIFPRYT (o B§YOBhe of ciaims 1 or 2, executed by
a us egui p 1LOg: ] - aGtj Ve t ! e. 7.
e TR, P S0 R o BT [ TRR 2, SRRRARELL Bl 15 I
recei vi ngldselgRpaccs afehd@de @bintd, anddit sldp tiheisrersict Givad schanoedll to syhihnlic a
MEASURENMENT | NFORMATI ON nessage that conprises an of fset val ue; and

det er mi niMRFSYRBCRHERFhSISENY r om t he of fset val ue. 8. The nethod according to
any one qof cl ai r I ich t et rt 1s cifiGg to a
center f%équeﬁég%gﬁxﬁﬁwéﬁdhﬁé %éa%&%%ﬁ%ﬁﬁgfégg?f%&ﬁéﬁgg?éﬂgﬁ?%§$“¥ é%hethod
accor di nghd @n¥r &asohll Ghdtwdo fth®EodR poirfts.Whi ch at | east one of the

nei ghbor cells is an access node of an E-UTRAN system and the nei ghbor

cel | $5asdoci afldig mgthetl acseuligmotiorany oae of skirat i ed 2f wrwhialk thesichaf pessiblgestep

reasur eet. LeRgAL: PR dea A RGO & R BEIH PRl RSk

received power or reference signal received quality.

5. The method according to any one of claims 1 or 2, in which there are eight code points
indexed zero through seven, and in which each nth code point is bounded by a range extending
20  from a lower code point to » times the step size, in which the higher bound of each range is
excluded from the nth code point and # is an integer varying from code points 1 through 7.
6. The method according to any one of claims 1 or 2, executed by a user equipment
operating in an active mode as opposed to an idle mode.
7. The method according to any one of claims 1 or 2, further comprising receiving
25  from a serving cell to which the measurement report is sent a MEASUREMENT
INFORMATION message that comprises an offset value; and
determining the threshold from the offset value.
8. The method according to any one of claims 1 or 2, in which the measurement report
is specific to a center frequency on which the measurement reports were taken.
30 9. The method according to any one of claims 1 or 2, in which at least one of the
neighbor cells is an access node of an E-UTRAN system; and the neighbor cells associated

with code points are selected for inclusion in the measurement report based at least on
23



met hod. 10. A nenory storing a program of conputer readable instructions

t hat when executedby a processor result in actions conprising: associating
i ndi vi duavoanamsedzca set of measurenents of nei ghbor celpcs/rdobdrosomai vi dual
code points, in which the code points are relative to a threshold and
define a step size that is dynamcally determ ned froma set of possible

step Si Z@BsenddFomUMhdKIRGstérBE irtORRaIRAEMSS JfQ ik Ghiphitat SRASHHLABNL S are
associated into a nmeasurenent report. 11. The nmenory according to claim 10,

the acti emghddurt her conprising: deternmining the threshold froman of fset
val ue th is received in a MEASUREMENT | NF Tl ON .nessa from a, network
serving aBi | AGTaBRATIE {IHRSABLL GPRLI ChOBUY E IR TR PECUE B hy
cel I} angddasb &bt ihstoheormpdengef i nes a granularity for how closely
spaced are the code points, and the step size is received fromthe serving

cell.512. An appantigsndoodypl osisoga satof neastrenags pf nogsworglisarit imdsiduehe
menory storing conput.er readable instructions; the at ast one. nenory and
the conpPét Pelti gy ich ferp T PPIBRAC VG (Y %&}re%f%awdf%%a? ASERSIZe R 1S

pr ocessolyundficql @er&%d%%g&@ alsidigass st&: form associating

i ndi vi dua?’nong)s%t)]cfe a set o rreasuPer?tlent S %?l nélggibor cells with individual
code points, icomphling hthicheodzo@einmoiteit whiali ethe emedsuwencne arct assesiatidd inas ch
define a step size that is dynamcally determ ned froma set of possible
step si z&RCISHEHENI PRt he code points to which the neasurenents are

assoghat I nt 3 S0 [’gﬁ\;\ﬁ:surerrent report to
a ne'?\t)\/orag' 13.%2%@%2%?%?@@ 5‘%@2%?%@%“??% m %Zéot}?pﬁ ich the step size
defines a granigleamnining thothrévhvldchres eh piisgaard tidt és fcbdvaoda poi nts, the
apparatus further conprising a transmtter configured to send the

measur eneAEAPERSMENE INFORMATHPN regseres frose ainglavork spivinggeldndo recei ve the
step size from guSehl s fihtnt @il e hAG RISULE RNt report is sent.
and in which the step size defines a granularity for how closely spaced are the code points, and
15  the step size is received from the serving cell.
12.  An apparatus comprising:
at least one processor;
at least one memory storing computer readable instructions;
the at least one memory and the computer readable instructions configured, with the at least
20  one processor, to cause the apparatus at least to perform:
associating individual ones of a set of measurements of neighbor cells with individual
code points, in which the code points are relative to a threshold and define a step size that is
dynamically determined from a set of possible step sizes;
compiling the code points to which the measurements are associated into a
25  measurement report; and
sending the measurement report to a network.
13.  The apparatus according to claim 12, in which the step size defines a granularity for
how closely spaced are the code points,
the apparatus further comprising a transmitter configured to send the measurement report to
30  the network and a receiver configured to receive the step size from a serving cell to which the
measurement report is sent.

14.  The apparatus according to any one of claims 12 or 13, in which there is one step size
24



14. The apparatus according to any one of clainms 12 or 13, in which there
is one step sizethat is the sane for at |least all but two of the code

poi nts. N0 20tvmsagrpar at us according to any one of cl ai nectZImn9/d38903i N whi ch
the set of possible step sizes conprises 2 dB and 3 dB; and the code points
define a range for either reference signal received power or reference

si gnal r egRiiyv@d saHakdrtay leadi@ll bl BvABPRE bYSp&ERGOr di ng to any one of claims
12 or 13, in which there are eight code points indexed zero through seven,
and in wHisch dachpparitusaderdp ntany endefiehdms 1 hyr B3, mawbjeh dxtsetdipnspilfle ssen a

| ower code point.to times the step size, in which the higher bound of
cach T angles COBREELAGE FHorE G A S d B drthbs (Pecilier [reter Al yi ng
from COdQG&P\JGH%%W&' SRR Gigndl feccl¥@ RBRJT at us according to any one of
clains 12 or 13, the apparatus conprising a user equi pnent operating in an
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19.  The apparatus according to any one of claims 12 or 13, in which the measurement

report is specific to a center frequency on which the measurement reports were taken.

20.  The apparatus according to any one of claims 12 or 13, in which at least one of the
20 neighbor cells is an access node of an E-UTRAN system;

and the memory further stores a blacklist, and the neighbor cells associated with code points

are selected for inclusion in the measurement report based at least on absence from the

stored blacklist.
21.  An apparatus comprising:
25 processing means for associating individual ones of a set of measurements of neighbor

cells with individual code points, in which the code points are relative to a threshold and define
a step size that is dynamically determined from a set of possible step sizes;
processing means for compiling the code points to which the measurements are
associated into a measurement report; and
30 sending means for sending the measurement report to a network.
22.  The apparatus according to claim 21, in which the processing means comprises at least

one processor and the sending means comprises at least one transmitter.
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at | east one of a handover threshold and a cell reselection threshold. 30.
The net hétthgeene firegloey alldut sreobthccpds RRNB3 or 24, further conprising
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wireless network acting as serving cell to the user equipment.
28.  The method according to any one of claims 23 or 24, further comprising:
sending to the user equipment a MEASUREMENT INFORMATION message that
20  comprises an offset from which the threshold is determined.
29. The method according to any one of claims 23 or 24, in which the threshold is at least
one of a handover threshold and a cell reselection threshold.
30.  The method according to any one of claims 23 or 24,
further comprising sending to the user equipment a blacklist;

25  and in which at least one of the neighbor cells is an access node of an E-UTRAN system,
and the neighbor cells associated with code points are selected for inclusion in the
measurement report based at least on absence from the blacklist.

31. A memory storing a program of computer readable instructions that when executed by a
processor result in actions comprising:

30 sending a code point step size selected from a set of possible step sizes to a user
equipment;

receiving from the user equipment a measurement report that comprises a set of code
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sending a code point step size selected froma set of possible step sizes
to a user equipnent; receiving fromthe user equi pnent a neasurenent report
t hat conpwoeny/@2xet of codepoints each of which is asseciratmdowiodds

i ndi vi dual ones of a set of measurenents of neighbor cells, in which the
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of neighbar cells, in which the code points are relative to a threshol d;
and sel e@8i ng, AHPERUSITOPMESECei ved measurenent report, one of the

nei ghphor cell of the user equipnment fromwhich the
neasgpenent réb%gécgg%gg%gﬁ&ed. 34. The apparatus according to claim33, in

whi ch the steptkhatondafdnites s@drigp atmbact teyddbds inkowetiohgsel y spaced are the
code points, and the step size is dynamcally determ ned. 35, The apparatus
accor di nghe @ leasy oxnmempricang the campwer rgadablgingiycéinng epanfigured, with tha #pcast ze

that is Lhe SAIRLQL Al REShaRlds Billast Mo phahhe code points and the code
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33 od534cqnipmehler conprising a transmitter configured to send to the user
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points each of which is associated with individual ones of a set of measurements of neighbor
cells, in which the code points are relative to a threshold; and
selecting, based on the received measurement report, one of the neighbor cells for
20  handover of the user equipment from which the measurement report is received.
34.  The apparatus according to claim 33, in which the step size defines a granularity for
how closely spaced are the code points, and the step size is dynamically determined.
35. The apparatus according to any one of claims 33 or 34, in which there is one step size
that is the same for at least all but two ofthe code points and the code points define a range for
25  cither reference signal received power or reference signal received quality;
and the set of possible step sizes comprises 2 dB and 3 dB;.
36. The apparatus according to any one of claims 33 or 34, further comprising a transmitter
configured to send to the user equipment a MEASUREMENT INFORMATION message that
comprises an offset from which the threshold is determined.
30 37.  The apparatus according to any one of claims 33 or 34, in which the threshold is at least
one of a handover threshold and a cell reselection threshold.

38. The apparatus according to any one of claims 33 or 34, further comprising a
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conprises an offset fromwhich the threshold is determ ned. 37. The
apparatus according to any one of clains 33 or 34, in which the threshold
is at | easD20mmses76a handover threshold and a cell reselpegtrimnobovmshol d.
38. The apparatus according to any one of clainms 33 or 34, further
conprising atransmtter configured to send to the user equipnment a
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equi pnment a neasurenent report that conprises a set of code points each of

whi ch3i s 3@ssodimippdranstdomipnidingi dual ones of a set of neasurenents of

nei ghbor cells, jn which the code points are relati to a threshold;, and
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one of t@ﬁe@ﬁhﬂ&£95$ﬁﬁh&ﬁ'for handover of the user equipnent from which the
S

measur enent report recei ved. 40. The apparatus according to claim39, in

whi ch the stepecsivige dehnnfes recoiviag filbar tHeyustoequipment| sehgnrspac echoar that he
code points, and in which the sendinﬁ@neans i.s for sending to the user

equi prentCORPREASURERERAAS IreiRoach SNvRER dngsotinad WEonprivieal enes of st of rom
whi chot he, LOLESBAL df heigﬁ%tr Sy REShich the code points are relative to a threshold; and

processing means for selecting, based on the received measurement report, one of the
neighbor cells for handover of the user equipment from which the measurement report is
received.
40.  The apparatus according to claim 39, in which the step size defines a granularity for
15  how closely spaced are the code points,
and in which the sending means is for sending to the user equipment a MEASUREMENT
INFORMATION message that comprises an offset from which the threshold is determined.
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