WO 20101052376PCT1F120091050903 MEASUREMENT REPORTING OF NEIGHBOR CELLS
TECHNICAL FIELD* The exemplary and non-limiting embodiments of this invention relate generally to
5 wireless communication systems, methods, devices and computer programs and, more specifically,

relate to meaS&éHERZAEporting of neighbor cells in a wireless communicB&eH S8t Pharticularly
inter-RAT cell measurements (e.g., reporting E-UTRAN cells in GERAN). BACKGROUND: 10This
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 HapUBERTE N inatePOR UiG Ot haiidaeBottcatetil®erein, 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. 15The following abbreviations that may be found in the
specification arafactd-diawing figures are defined as follows: 3GPPthird generation partnership

project BCCHbroadgast control chac{mel I.?Scf‘base %t ion %ontfr%lller.ZOB ICbals statiori idgentity code
. {44 C)Ef:l’rl’TlpEEPl 110 NOL- M mﬁ/ SIMBOqIUNCNLs O 15 IMVENTION réiale gencra ly O
BSSbase station subsyste Sbase transcefver station
5  wircless communication systems, methods, devices and computer programs and, more
specifically, relate to measurement reporting of neighbor cells in a wireless communication

system; particularly inter-RAT cell measurements (e.g., reporting E-UTRAN cells in GERAN).

BACKGROUND: _

10 This section 1s intended to provide a background or context to the invention that is
recited m the claims. The description herein may include concepts that could be pursued, but
are not necessarily ones that have been previously cdnceived or pursued. Therefore, unless
otherwise ndicated 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 Nede 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 D identity
LTE long ferm 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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DLdownlink (BTS/eNB towards UE) EDGEenhanced data rates for GSM evolution 25eNBEUTRAN
Node B (evolved Node B, a base station/access node) E-UTRAN evolved UMTS radio access network
(also termed LTE/3.9G) FDDfrequency division duplex GERANGSM / EDGE radio access network
(also known ¥P2E@YEBNglobal system for mobile communications 301BiHEARPEAERSRg term
evolution MSmobile station (also termed UE) NBnode B (a base station/access node) PCIDphysical

layer cell ID 35RA i0 access technology RSI;RPreference signal received power RSRQreference
signal received qugi%%SC-FDM@% 1EEAHTEP ?(e%qncy division multiple access
fransmission time mterva
UE user equipment (also termed MS)
UL uplink (UE towards eNB)
5 UMTS universal mobile telecommunication system

UTRAN UMTS radio access network (also known as 3G)

A communication system known as evolved UTRAN (E-UTRAN, also referred to as
UTRAN-LTE or as E-UTRA) 1s currently under development within the 3GPP. As presently
10 specified the DL access technique will be orthogonal frequency division multiple access
(OFDMA), and the UL access technique will be single carrier, frequency division multiple
access {(SC-FDMA).
One specification of interest is 3GPP TS 36.300, V8.6.0 (2008-09), 3rd Generation
Partnership Project; Technical Specification Group Radio Access Network; Evolved Universal
15  Terrestrial Radio Access (E-UTRA) and Evolved Universal Terrestrial Access Network
(E-UTRAN), Overall description; 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 |
there are shown six neighbor access nodes, some of which are GERAN BTSs, some of which
are UTRAN NBs and some of which are E-UTRAN eNBs. The MS measures the serving
GERAN BTS with which it has the Um mterface 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 RATs 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

o)
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WO 2010/052376PCT/F12009/050903 TDDtime division duplex TTltransmission time interval UEuser
equipment (also termed MS) ULuplink (UE towards eNB) 5SUMTSuniversal mobile telecommunication
system UTRANUMTS radio access network (also known as 3G) A communication system known
as evolved UTRANOEBFRAN, also referred to as UTRAN-LTE or as E-UPFRAT &R {PERtly under
development within the 3GPP. As presently 10 specified the DL access technique will be orthogonal

frequency division_ multiple access (OFDMA), a access technique will be single carrier,
frequency di{}fgigﬂsgjuu SEERERE rlgfﬁ/%%%dﬁl@ﬁ%k s%%%’lﬁgfé ?6%& o qllnf[éllpeoﬁai%tfﬁ%g ﬁgé 36.300,
V8.6.0 (20085@R)A Brd ISemRratdntRarienghipfra)ectic Fechiaidéde8 pedlieAtiuie@Grokip Radio Access
Network; EvolvedUniversal 15 Terrestria IQ Acgess (E-UT nd Evolved Unjversal .Terrestrial
Access Network (Eﬁlﬁ' IﬁoAaklkff; %%?%n&eas]{c%%#g’rﬁég%és Zl(E e%ﬁs%é%g %tggkrlﬁcfrgotetge FYeterence
herein in its dotirefynt US Figuigdhab Bassheipalicadiagham @ E0mgisl istdtidovbademtier2édfirol of a
base trapscejver stati a GERA N system 0 Um i ﬂy&\ex = the 20
BTSs arg un%%cru(%ﬁirgléﬁga@as%ngfg ﬁioﬁﬁi%%sr%%ﬁg%g‘% %ﬁ%é?n@numcat%m%%%/u MTS
core networkWimatte 4GRAE ThGERIM a0 S ais. Shownluaisy-af Fgled MhseCarposshiown six
neighbor access nodes, so f which are GERAN BT ieh are/iT RANN nd some
gmﬁ A%”’éﬂés.e‘?ﬁ’m {0 ent %]y %eﬁgpm%gh ggg]@a%f(\ﬁg EF%% % P'nghﬁj%la

of which are S meadsures the'serving RAN BTS with which itthas the Um
interface andalso(spe astiedathe Steightbrhteesonooes Rb5idi wiiatcbelr raljioagessctdisiimology RAT

the MS is compatile, "f‘crlﬁdsﬁ%rf ?oﬁ%éhe%‘?JX}Q@a?E%&G@?S‘?&JﬁFQ&E‘&&%%%&&HE@@Q}{F fbe s may
instead be under control o e lj A?\? network and send its measurement reports o its serving
UTRAN B aliavaisocts tienoeighbotinrGERAN BXSsmedhe tisbRyNieN Bw tomkdyseteingiB of the
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neighbor cell reporting for GERAN or UTRAN cells.
This means that the full physical layer cell identity (PCID) of the E-UTRAN cell needs
to be included in the measurement report. This is scen to reduce the efficiency of neighbor celt

15 measurement reporting for E-UTRAN cells. Regardless of whether this black list approach will
be more or less efficient in practice, it is the agreed framework for moving forward for inter-
RAT measurement reporting. Consequently, the design of new measurement reporting
messages is necessary to obtain the best reporting efficiency.

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 scen at section 4 of the above document G2-080368 and in sections

2.4 and 3 in the document G2-0803510 entitled ENHANCED MEASUREMENT REPORTING FOR
3



With the adoption of E-UTRAN as a new radio technology RAT, there is a need to develop
inter-working between pre-existing RATs to enable mobile terminals to operate within both legacy and
E-UTRAN ipfr S Eflfﬁ as the envirgnment.depict tFRigur _measurement
reportingwéﬁﬁgg?(%sébzﬁamﬁger _eqlﬁip%%%?]lta Iﬁé?ﬁ%\’/v#?# ?ﬁ’gsd ?%aéo WOSCJt ?ﬁ%ﬁg’@y
2010/052376P S P1eeredo1c5 0553 Hiesy Xewdidrément Reporting for E-UTRAN cells identifies an
important aspecTfer iediRAN:AdntllFHRAN thteryporking qaubirotitochastandadiizditdnssfol th Release 8.

Due o the agresmetk, SEBRRAN SRS Geaixbll hrtagherd s b piarrdosorent s

Provisional Patent Application No. 61/198,859, fil ember 10, 20 ocument G2-080368
entitlied MERBYREMERPREIORTIRRS eORIEEEIRAN PEUY RIQUIRSHER - WSRRING T8EBP TSG
GERAN2#381i%) 18 # A it &;SJ0m e 2202 TR0BS HR Albkia: Corpayationy ;& SPRid BieGieha Networks) to

ot men B e e et e e ey 7,
e i e A e R
hence theRewsbiksl dhielitiinot simply index a cell in the measurement report, as is possible in the white
list approach useddeiistatgpftheBRARIGRDSF RelLER VARG JorGERONRHTRAN fellRed  This

means that the M physicallayer collIdenting (RCID) of the E:LTRAN coll needls (e included In the
measuremen Pport. IS IS Seert to reduce the efriciency of neignpor ce measurement reporting

for E-UTRERIefsl Retgardie s arniméthéperisstaciilis? aBhtiRIbEMoPd BYSIEREMERTEient in
practice, Rigthemgreed GERAMNIKIARNDVING fevadifar; inEPIRAIGNERIUKEMENFIORAIEH)J.
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. er to keép e introduction of E-UT w on the mobile
terminals PPOEERA sPEpRAsst iFRr e FeURiEe gkl IesBrraIsRe BT imRvesitid infigals, such as
MEASUREME&NDHREGDRI] 05 E NHkN G kEprivtinasi HRefeMENTIREPORT 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. 25By the
reuse of e%é’r%@%g%easurement report message formats, restrictions on the reporting itself are naturally
imposed in ordekrtoaitimtorthe seifreaefistingsoenttsrd nipartiogthndhentiipofiag: EasstRANTell is
representediRyithe ffedds resiong &Rt mhighvisiRitsJpesadhiam ysed lardhe BSIG de ity in
GERAN. Conseguenty the measurement eherting quaniiy of.6 i as sed for eporting on GERAN
or UTRAN'CE] s needs tBbe 30 truncagteeé’to B_I Oy oW _orethis proach when repor ing on the
E-UTRANelenairgtfierdatantintriesdbiaraieragizss: seenmtisg dherradst erintnisveraisbuthent
G2-080368cang i seietiorsadsdoeddiindhemiacureeihGAHR0 544 antitlad ENHANGEEent
MEASURI%{;%%NJ%ER%@TING FOR LTE; 3GPP TSG GERAN2#39bis, Sophia-Antipolis, France,
Sept 300, " Oct 3rd 2008; by Nokia Corporation & Nokia Siemens Networks).
In accordance with a second aspect there is a memory storing a 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.

In accordance with a third aspect 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,



The reduced granularity of the reporting quantity is currently under discussion in 3GPP between
GERAN and RAN 4; the reporting quality can only be three bits. See Exhibit B attached to the above
referenced priority ocumen%doggnent tT S%C?O#%(Q? 1§4znengiﬁl(%d.ldsa N REPfOellQl_clalt\IG E-UTRAN
MEASUR;EI\ﬁEﬁﬁ' ;%éﬁﬁr‘?‘ € Eﬁgﬁ\l M&s ménho. 8,]l§for nce,‘ﬂa}l; 255y gugust 2868), where
the reportimgguanensmandghbieneelRSR (RlifedenbeodiprinRetieivbyiPbweplo PRBR@ (Reference
Signal Reggiyed @ualitinold Mgt GERAN RS prRVidedihasicaciuion ff smploying a
reduced 3 bit granularity reporting. for E-UTRAN cells. S e(g ibit C attached to the ahove referenced
priority QOB CUATE P B 0 A RN A U REB R ING

GERAN/Enatd BRANsLINFRR wepxil GoBGRENESE G RAN @3t Flgrente a haty25-29 August 2008; by
Nokia Siemens Nelworke, Nokia ComeiRIoR O RIciHle ALhe LToRRRd SpcRdiag plthe 3 bi

measurement quantity is provided in Fig. 1 of document GP-081159, which is reproduced herein as
Fig. 2. SUMMARYE sending Jpeditards Wil sire Beptitheraisosinties s cddiptianss: eissociating
individualsengs pkasseimtmeasuemboisefllneighboriecelisywitvirdpitial codéienintks, wdehich the
code points, e ielathie 19 a.rashiold and defing 2 stap size. tat s dknamicatly detsrmined from a set
of possibpe_msr%esp S compiling the'Gode points to Which the measuréments are associated into a
measurerfient repottoirbeshitintah sizrsasmeriencrepohing thactadkooints |ipapddedatiée with a

second agpachiNgrsds A MNeHeLSIPIIRG & PFagLarsatcompater readalierinstimetiansdhat when
executed by a prqcessor result in actions cor%?ri_ ing: assoc,iati\%g ig_}?)iv'dual ones of a set of
¥ dglb i

measurerfEHE o TSRS LT FRATHdidide BRI ﬂﬁllé“?:%{ﬁe oMtS4refelative to a
thresholdmedhdefinpasste Sizsttat ipynsrically tieteemimedfromsacemtpoispossibiesstap: sizes; and
compiling the cade points to which the measurements are associated into a measurement report.

In accordance with a third aspect there is an apparatus comprising at least one processor and a
memory storing BoAssatdrtensictifdiuaties hee & feiathbel sREmBHPaniFIERgotriRiter readable
instructiopsiareeprfigtketbonihfibe al ienst possiiecaspalizdo oausechejappasatusatilaast to

perform: assocjating individual ones of a set of measurements. of neighber. cells with individual code
paints, i T e e B T S R B ey
determinethiebnis sasssrcisitpb ssith dnstisiidsipleenesopi siliy Hhensderpoims ©f whighbiccatisasurements
are assoGiaiRg Mo &MeaSHIEMRNIRRAE :ARMHRERING theineasHreMaRbiepohio Rdemork.  In

accordance with a fourth aspect there is an apparatus comprising processing means and sending
means. TREBHERSEITEaNE G fol 5408 rEgC?ﬂ if?égﬁﬁf%{ﬂéé%‘%’&at eey%qrr%% 1&1}}8%%@& neighbor

cells with widihidixahcode gomntsrdéponthictedtie@bde points are relative to a threshold and define a step
size that is dynamically, determipgd ffom, 4 SaLREPIRSIPIESIERRIZRSy 208 {RE CPBRIIRGINgrcode points

to which the measurements are associated into a measurement report. The sending means is for
sending tREMRELSUFEMBNErdBETLEE W HRRbRDRR P eritidal eRUARFSKE, fiePritedSitgmeans
comprises@hieist anepingessotandiihaspndiingeheadsfoamprsesfaidedslconeptansnitter. In
accordance with a fifth aspect there is ethod comprising: i int ize selected
o a aobs? okt LR e HIEIIPEEARRIT ISR R G RA SR lee
measureraefst reporedpapdisinprists of sehishcsuassemricd avitbfingicHual aeserciated Wthdhdividual

ones of a,gelof-creasyrgmerisef balghonsalistHB wWaichdhcadeaintsare dektivediaadhreshold;
and selectiri}%;, basegﬁon the received. measurement r%port, one of th{3 %eignhb%rbcells f1 r t%andover of
the user SGUBTRENCREH WRidATHETHS S URSHERTPSBOARY S VR e PLEE RS With a sixth
aspect théradoemeienysstormipa pro framvdfich thp uersestadierapsmustions thét when executed by
a processor resuft i AGHARS.COMPISING 3P ALiRc: AeRdR RAINLSIERRZSSBIRGIRIAramAsk! of possible

step sizes to a user eguipment; receiving from the user equipment a measurement report that

comprise®REEE 28 eAnBIFRER HBIR MM s ARt WRFFRTIORfal oHis B le&d: ope
measuremenis9f aeigiteocaeliaidn whichithesadetpaints arenlaiivd tovitthitesholtasindmselecting,
based on (he, [eceived mﬁs%sﬂ{grﬁeé)éra?&s% ?&%toiotgg%l@g%%‘? bs%?m&ﬁ%? 505511%” S%irs?%hﬁz‘ésef
equmen}% frorm which the measufernent report is received. n accordance with a seventh aspect
there is aRegsret 08! éoitigtising 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, to cause the apparatus at least to perform: 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 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 eighth
aspect there is an apparatus comprising sending means and receiving means and processing means.
The sending means is for sending a code point step size selected from a set of possible step sizes to a

user equipment. The receiving means is for receiving from the user equipment a measurement report
that comnricac a2 cat of code nointe each Nnf which iec acenciated with indinzidiial onec nf 2 cat Nf



BRIEF DESCRIPTION OF THE DRAWINGS: Figure 1 illustrates a GERAN system architecture in
which some neighbor access nodes to the MS are compliant with the GERAN system and other
neighbor access nqdes to the, same MS are com éia év;c/itht e E-LUUTRAN system,. rl:tigé”e 2isa
reproducﬁgﬁ%@%ig&f oFléS%u?%erait &%rogﬁlggl S dw?n{é H P e%coﬁlﬁgqur Eetrﬂlﬁ%ﬁ measurement
reporting AP IMeN hESRTh EHcRRSBEI S5 G TR Te oGRS sash<of whighyis essorated oHEhoint
diagram similasdel bigks2oshowing: Mariablensiep sizeiapeitiogisesoluliod teposdagpoeftode: point "0";
and variable step size for,code pqint 10":.all according,to an exemplar embopirénerllét %ft is-invention.
oure 44 e L s A e A O, B or e n
practicingtheneiebibyl )8 nitro BRREeIET 0P RS MPER R IPM e Jipe 4hdtib e AnRRTE §BFiC ularized
block diagepsntad eseeequipment such as that shown at Figure 4A. Figure 5 is a logic flow
diagram that lluglrafes g epsiation Mo ande ey hexasution gl campligyploaram
instructions embddi&d on a computer r 00 ' memory, In acco%ance wnﬁn_ erta exeméary
embodimBsens RIS IavaTRD M Sttth 20d DIosSEEMBIB RN tHée\wdeg messiFedtsiPEd9/050903
perspectivgaef jipitisep ensrBlentMebiie Station yhidkh sengssihe measidtereiibiepest. The Figure 6 is
@ logic flow diagram that llustraies e, operation.of & meltiodh anchayesull of greauion gheomputer
program msﬁuq fors embodied on a computer readable memory, in accordance with certain
exemplargosmbiseiimseitaloiaferpivintrah slcthich fsrsseabid WHindv sHslspsstRESeHE network
access negle:mRighereceivrRsie MRasUe Mgith el dDEIAN EDrBESCRIR Thedhtiold. Anmorder to
facilitate ipter-working among.GERAN and E-UTRAN, .the existing GERAN messages;

f
MEASURERE R R T P Rk R ORE T BRI b D LRI AN SRERET
MEAUR EtE NTeRER ORTp, Bdhied e RE the NiARCERIME ASOREMENH REPORPRFR considered
for use by@&bﬁg@ms@s/UEs that have both GERAN and E-UTRAN capability. As noted above,
there is to be a blacldist roach by whi n twork. cell (access node) that is not on the blacklist
but that is usingbﬁeseagjﬁ%%@j%ﬁg\sﬁggg ﬁ%‘g%ﬁ%%ﬁgel 0 b‘gl@o é%%?z y the UE to be a valid candidate
for handover (in 15 dedicated mode or dual transfer mode) or for cell reselection (in packet transfer
mode) of thesd Brshewltdandevemmt celhraselection become necessary. To support such a handover
or cell reselectiop.the UE,js to send %ﬁ ement reports o its Sekrving, access. a GERAN
BTS or UTRAN Efﬁr%\%cigruc?ﬁﬁ%%% %ny ong{{)?}fﬁ%%k%%%t gf%gtgf \g 'f#c%gmn%% @é%%%e sb%gbst on the

blacklist arrdlestiicrhardYigiseamplasiiondiohte BkAtisys e \aad ¢ hereishiay. appess nodes
to the same MS are compliant with the E-UTRAN system.

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 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.

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



20 center frequency in E-UrRAN 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 forMiat2&1¢¥187¢6 octets in length, and will carry 25 measuremeRE FEFeME/ ER*He serving cell
and up to six neighbor cells of any radio access technology RAT for evaluation by the serving cell for
handovcr of the UE, At the present, the agreed measurement re uLtﬁ within the measurement report
are RSRP whff 98°ES8 IBTHEh At RERRGH 1%%6&8&&53%& {ofBe? BItYSY Fepditting RSRP with
one bit resolution oFiGubits {05 IeRERRG RSRQ. t(Raskcpnsigralletidpohatiomby, the seeviftg cell,
either RSRP%%r RSRQ 3% is to be reported Qéﬁhe UE. IQ this case the other éErrg]e%surement .guantity
needs to be SHOVE4 P 8HENRBY tHPESHBTA THAHRAS BI i Fet fetHBRVERT E58 R WRIAHNE serving

cell broadcastsdriddbsdittisaeh excarpreadedstichannel Bis @rtnfiod\dGrh as for example from the
2010/052376PCT/F120Q9/050903,  In casd:t e RSRP shz%llll be re Qrtedtand RSRQ is above the
predefined tRRSIEIE foY PR RRVEHO I EER RS SRS TEEHESS SIS G S LS AEY S the RSRP range

below the signaling threshold as can be seen at Fig. 2 and in the prior art is considered to be not
viable as a'handover candidate and so are not reported. Code points "1" to "6" cover a range of RSRP
5 above the&&ﬁ%ﬁmam as shown at Fig. 2 since each has a proposed resolution of 3 dB,
the range they covéi isrd8 dB f&20depdintr-¥odove renthecRGERAMNgE BelORAN 4B aboiesthe

signaled threshgld and is consi iable i rly the
least resolutigggéggj??g%%%eﬁrz\\gﬁd%%%%ﬁﬁ%ﬁi&%%ﬁ%§§%§i@%ﬁg L%(%ﬁgr code
points "' thASNHANCEBN P ASKHIE iNEAATRANTENR FRPGRIE, beldwith e’ 20 KSIgh NG A¥edhbId for
code point "Q", bei 0 the serving gell. For the.case. in. ywhi R all be
reported and B R D e e R R o e
type of encodifiB ANerdsédTivARSR@bility. thlm@iaihitfﬂ:e‘ri_n@rcirﬁgtgrbm&ll’dﬁ@}dﬁh@md@ehém at Fig. 2,
there are Se%%!(!]?%&%%’lﬁ@é&?@é@%ﬁ%ﬁe Tg}gt ??Ho‘i%%eéﬁecﬂﬁ@ﬁﬁ}ﬁgglﬁg}% %ﬂ%@g%’&éﬂaﬁ%‘:w IS

valid for idle mode UEs and may e suit or active mode UE . ng a handover
candidate. HeneaightlqthershoidsroakidbedrideterdBndypdefivadid amulislatufer hernsigraaléd to the

mobile jermina\LE yia.desicalerl Sianalng s o SInG MEASHREMENTINGRRMATION message).

Relevant teachings in this regard may be seen at document R4-0 6 20 attached to the above
referenced phBiishaidtbandencasErHilsieibceoitieneTRRERS UR BMENFREPORIPRIGIIGSM;

3GPP SG-RANWY! éﬂﬁ%ﬁ%&%@ﬁ&ﬁ@ﬁ@e&%% Bed:inadons 22 Sepiembet: 3 aiphay 2008; by

Nokia Corporation & Nokia Siemens Networks). b. lﬂl Fig. 2 attached hereto the code point "0" refers to
the range belBiP v ihBithtal25cspyAtie & cal passicbicharedaraid. Ketescmrigbbricibinfreflects a

cell which is BotgoTEiReted ulRRle.o Apniouer GRS Bk Erinibe aetiuemadentdowever no

differentiation is done whether the reported neighbor cell is close to the threshold or far below that

threshold. Trevsetirsrens et TRIOMERY AL stsabes ndighiiohe eflushne 4t FsBIHTR9EL to be very
near but belqw e iiesheld arfaaRalRy #pithresividode 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 m length, and will carry

25  measurement reports on the serving cell én.d 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 resclection threshold) which the serving cell broadcasts

to UEs m its cell on a broadcast channel BCCH.
7



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 WO 2010/052376PCT/F12009/050903 signalled with 3
bit). This is bEREHEM}#¥Te reporting range covers 18 dB or more, but not!§ptHT I lower and

cells are closer to each other where the step size of 3 dB is too imprecise. d. The reporting range can
be different for different E-U arrier frequenci IS IS 5.not yet taken in in the prior
art (see for examp‘I?é:l %Sc?utr]%e(;%%%y Ps-%%ﬁ%ffpg#gcﬁte%s%g ﬁg 15#0%? gloec%l rerl?éeﬁp g@@fﬁq@x& 3PM ost
contributionshimdhisarechavelassurostt torditiEn yssi ENEHBKE RORY Exgt IREMERTRERORTING
allowing for g 6 hit resolution of the reporting quantity ver this.feature | jdely used in
GERAN 10r TG oo BT Mo b A Lt 8 S e Ao i
was agreed taridvestigatbditstitlesdeasimilitepitelisiboie ristity hdss i esfor STRAR Ffghbor cell
reporting befgre specifying new messa .Relat oblems.at.noints b 1o ¢ above; the
exemplagry era(r%l)%%%ﬁe&%éagﬁﬁgseéﬂ E? ?egc?%isngg%%c\%/zigégfg# %#f%gr{(;ﬂnfq a%%%l’cts th%)h may be combined
in any of varitissormbinstiyneoveramploydd Frivipeially 7 Statedsgba &SRy, unsseapecds iélude: 1)
modifying thegodepailid ARt sexam iR o R taRaR diReUkhelowathe ERading threshold:

2) below code point e E-UTRAN neighbor cel_'i treported at all; 3) there is an adaptive
reporting stefikizdy (@gisaat rasrjetion Measyremervidid der trapoing edtieapesiAe epBdMpadishd) to the

inter- 20 RAT measurement repact-angd 4), thee 5 190aIn0iaR ae! teARRANL hasis(cener

frequency basis) for aspects 1) through 3) above. These four aspects are detailed with particularity
below With refershinstieeshigidiezode prne 00 Heipitiy #DS 1GR9 HI00 Y18 spiodigsellin ehdceesders the

reported rangg,ierihpRglanile celtassilectioniiandayenissholfl(sttand) Witk Rresiefined

fixed step size. The 25 step size 302 of code point "0" (ref #300) may In one embodiment be hard

coded, or in herstirer envisBdssdastinmiks spasigPRrs EPIRE HeltrerieideRSRH & further embodiment it
may be the same ag;i61IeR LG5 gfa}mafmmgl&%%pﬂlgﬁz iRARRXeMpAN RMbediment

such as that shown at Figure 3, all of the code points (1 through 6) have the same step size 303
except for orfEbiath of the highest (7) and the lowest (0) code points. 30This aspect is shown in the

distinction betwgenthiguies.2.Aafo3: drlaththiosadiosiescodenqintiQl is-rrrokesktothesserving cell.
The lighter shading and the darker shading L i
‘may not be suitable for active mode UEs for identifying a handover candidate. Hence

such a threshold should be independently defined and should be signaled to the mobile
terminal/UE via dedicated signaling (e.g. using MEASUREMENT INFORMATION
message). Relevant teachings in this regard 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 ceil 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 pomts “1” to 6™ are
8



indicates whether the neighbour cell that is assigned the code point "0" shall be considered as a WO
20101052376PCT/F12009/050903 valid candidate for handover or cell reselection (tight) or not (dark)
by the serving cell. At Figure 2 the code point "0" is darkened; it is reported but not considered as valid
handover or %&1288&f28fbn candidate, for the simple reason that it is beld\ tH&*pdEAE Mined
threshold 301. But in Figure 3 the code point "0" (ref #300) is lightened and so it is reported by the UE

5 to indicate to the servj ce;lg at it is close altho still beJow the predetermined handover
threshold 301 but rﬁg?/aé%gc i é&eﬁr dasy vglﬁ((A’J}.]hﬁ1?5’11n%}(t‘;k\\/eerrC 7'Cef re %)ggﬁ%rﬁegg]%%idra?ggg%}o the
averaging process iptthgtisenviifg cclbwGener adlisthe cigeated4tireshold!30dtis signsiked by dhe
networlc/BTS to the \{arious UEs in the cell. The signaled threshold could alternatively point to the
code point "0" nomihal VAIHE 87 the code point "0" lower start range value or to 10any other point that
unambiguously dlefiftesdherastuvalgangdof éacinchdeiffoiat E-UTAN poimr Dofrefck300)ds always
reported. by the UE for a particular E-UTRAN neighbor cell despite th t that it isbt e
handovzjr or cell rersl(e)}e}é:et%cg%‘ %ﬁgr ir?éc&ur%s ‘oﬁ%e%?r(gﬁgsteeeﬁrg% %ﬁi\gaatr%%@%% Eisl?t\ﬁ%%the
network could makettasecdtehis eporte deodepeinEdibitdm the various UEs for averaging. 15As
noted pnefly angggttpoen &ﬁ%@){lgg}d&@gﬁ&%&g\ﬁg > jmplemented in various ways Inone
embodiment there'is a nominal value which is signaled, such as for code point "0", from which the
predetermined eell tesétlection ENFRINOVEr MieSRURIERGENST oNERORT BYGthdpembdelimenbithe
signaled threshold is a,border. value ﬁ%&betwee code intf" "u?é"% &dﬁ&% ' & @Etﬁi@?ase the
predetermined threrseﬁ%]féuﬂ?a? 'ié%f&ﬁé ed, gﬁ%%ﬁ@??e‘%%@%%ﬁgﬁ% as 2% thresﬁygf%jeis(l)nl, Is the actual cell
reselectibn/handovestttwashald and there is no offset from the signaled threshold. And in still another
embodiment the si ggle QQV%Shggguir% a Iov¥er b n[Ider valuee f (}ng%g int.: dﬁf Sti&gere%nge (which
in Fig. 3 would be the value Petween re?gs%pé) aﬁglﬁf&gsqh wn as O—Ii]; Each of these'may be
signaled by the netwadnkdsithe G thadeablinepresss difene mdssaieniertatid Rs\of thesietwork's
signaling from which the 25 predetermi e%ﬁlg%gaoé%@ etermined in the UE. For the case where the
signaled value or thcreeﬁsﬁgmsgﬁ%%%?ﬁé@ g%h redete'rmlargedf cell reselection/handover threshold 301
then the UE detBrhainésdhbecpibbbsa sdtiovititahdovéradires Hbtdeasofiset frobedhiecsisnéldgse
predetermined threshold that it recei S, EOL EXAMP %e!:égm% 8 Nelwark, may. signalthe.value
corresgé:dir?aa g’ﬂ%slp,r ?%%af\t/c\’/ %&ﬁ%éguaép §#§et5 to %‘lﬁﬁg the p(e1 etelrm?ﬁre(ﬁh_resshold shoV\(n at 30301
as the cell resetegtioywthaddodendihrSstioldencrally iisssaspe aupeds: Sumediinedhstsede ppdfow code

point "0" an E;LT TR/ ' L 1 rar.shading at Figure
3 and ref #398. %’?1%%* \?V(%g%gfﬂi%/%%é%@%%éggg{itgg%%}%g)ggggI%E%aerﬁsgg}{l{%ﬁg%ﬁaf{tg)eIow the handover
or cell reseleptioh Wi eshbil BRANmiglac eellsy natleperigreaseds 3i2eB0b o adthd FoitRo®mat ref #300)
that it is not cepsideredas asuiahihapdavarandilaie-Onsehnical adaniag eldhie:
non-reporting IS to make roont for GERAN celLs (or for additional UTRAN or other RAT cells) for the
case where RAJrHsgsBitheRa PATTRAN) there is signaling on a per-E-UTRAN basis (center frequency

basis) for aspects [) through 3) above. These four aspects are detailed with particularity below
with reference to Figure 3.
The code point “07 (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 step size 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 asa
| 9



5cells 390 below code point "0" (ref #300) are not viable for handover anyway. According to the
third aspect of the invention summarized above, the report uses an adaptive reporting step size 303
which Figure 3 shows to be variable between 2 dB and 3 dB (as a non-limiting example). In one
embodiment¥PtHidAId7Aspect the reporting step size 303 may be commEndBB Y/ ¢HE Retwork, based
on, e.g., the network's evaluation of previous E- 10 UTRAN measurement reports that it has received.

In another embaodiment of this thiyd aspect the reporti tep siz ay be derived by the mobile
station/UE frd %tﬁ%nﬁé?%g %é%%\‘[ﬂgr %%ét?%sr%@ Odﬂa%éh ?é%ﬁe@%‘ﬁ%’é’y é TRAN ﬁ%lgﬁ%ourcell to
be reported (Egyre R 8 Rode RGRR Q) widhriehekplicitsigriati bgtobthat stiepedizevadad Haodov theonetwork.
Consider an examp]e for this third ct of the inventjon. .If.two,reporting step sizes.15 for RSRP
are defined (85 S01E AR S e e O e Do B e Tt Ut kR
values to uséitheut3rdB g 23dB: keyderinigr SOEErsizE BD3s liglumedxadrple thispderisiorlis Particularly
based op the number of reports bearing. code point 447" (ref.#370) for different E-UTRAN neighbor
cells. Th% TI rlﬁgllfa:%r? |cé}%pst%réﬂﬁ Fc?ﬁg%deggolf i(r%sgt%rg g}lzge{1 %‘ﬁeol?%o%%pﬁglr?% (% %r,'fdt%v,a%e network.
For instancettfreslosk! thanbohaapdasorsivent rspors 20bamigvcobtaii] conbepoincindiget #3837 @) with 2 dB
step encoding, then a 3 dB step.encoding is sglected f(ﬂr% Sizes o points, “1110 "6" (and
possibly also %? \éegé%m&o?ﬁ?q%ﬁflt%gt%‘t%%get 'eés%lr%% ds s%t%lggaii;%% t%s%%é? (f 59 Egt&tgelsc%g olution for
the strongestheoeivediZTghtoothcelisious UEs fnidnotdld it st dirdsbolidresnd drabgniekivile network

commands e, iz, 121,25 30 M PR SUEhA AOF RS deseribed fmegately

above for thg would runin the access no ase station instead of in the UE and the access node
would thén signatibepdetetminsanstispaize tsfinestiRsdntheanad of cachsededintito the fourth aspect of

the invention sumn@g&egaﬁﬁ%e,@éﬁ&?o@%%fm DOLLANGE B8R ok b6 diferenniordifatant

E-LTTRAN carrier frequencies, e.g. in case of a 30 macrocell layer on a first frequency (frequency 1)
and a microcedigidyer el desedoribicrraguineyit(fiiebelencih)handey theofistitroelgbieireeppasts (either

all three compingd,; 2Ry Pa, 0" amy:one AsReglIRFivdU i euid then e signaled.on & per
E-UTRAN center frequency basis, i.e. 11 W0"2010/052376PCT/F12009/050903 the signaled

threshold ("regrevtierdyoedeqeBR8000 e ibferaess SainHOrayEEERgEing the signalled threshold 301), the
code pqint "0 Step&%t%g%ﬂ@ﬁdQ Is-Sianaledionds pRhol 1Ry Be SIPRFIZRLM &l 30 wiiether in DL
|

or in UL. Broadly stated, embodiments of the invention provide the technical benefit of using
In one embodiment there is a nominal value which 1s signaled, such as for code point “0”, from

which the predetermined cell reselection or handover threshold 301 is offset. In another
embodiment the signaled threshold is a border value (dB) between code point “0” and code
point “17. In this case the predetermined threshold that is signaled, shown directly at Fig. 3 as
20  threshold 301, is the actual cell reselection/handover threshold and there is no offset from the
signaled threshold. And irn 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 3017). 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
cotresponding to 3017, 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



5 compressed encoding of measurement quantities which thereby improve efficiency of measurement
reporting, provided the number of reported cells can be increased. These technical benefits can also
be used for UTRAN and other mobile radio air interfaces to improve measurement reporting efficiency.
The (limited)¥&08i§2dhge may in some embodiments be set so that thBEEEERYHdover/cell
resdection threshold lies be in the middle of the range, or at least dose to the midpoint. This can be

reached irregpectively if the reference is set to coge paint.zero nomi ue or as shown at Fig. 3.
This approaEE“‘fg'l%‘ee%?ﬁS {8 %K/ee{%‘g i%%% "iStSHIG ﬁ%FE@%@SP&%E%%\%@S@ *%Sé?aeﬁﬁ'%ﬁgtaﬂ%asgxact
handover/cethseagleri@i Hetisidnppoint) TieafEHE) tba dntsnatonsidyfd etuateitanehfttieyer

handover/cell resclectjon threshold were exactly at the border of 15 | t@ﬁg,ﬁti icipated
that a situatior %ﬁﬁ%ﬁt g?gé%%’é?% ) é‘\r/lvt %%ep%r%%rﬁg? be ?nrﬁglgé%q\?vwg%%&%%qa% ral sig ng?ﬁh%{éﬁt]uations go
a bit below the eddidgpeiif PRGN angther R ASinebsiHersteprsizeviscayranmicalyfabesedilddlBSEdrding to

certain embodim resented hereip, it e most straightforw tfo%g[j the reporting range
referenc(:%(izjn Ie\(}gl:]‘%o}gg?%%%‘g %Oo%ﬁtp %lrto g:d r?ﬁ?é/@lﬁg? e%%%cggog%?n?s& ?16(3. ., I'to 7) would have a
nominal 20 value ofcostdippinttize thirlaspactinfabatimey grtion ariynieized2or3.dB) ewilesabove. The

reporting range.for Sch o RoloL woy I Ne R 06,1 ST NNR RomibakAliIdHs eRsAniage step
@nézﬁal 0 hh

size to the nommal vaiue pfus the step size, wherein either the lower is included and the
higher is exdudetoiviseyexsapiicdpotisarfbediechighidss tutkgsiitiie serepomstay sive Fhge would

S intwauld.h | ; 2
extend to in Qabyggwﬁdggﬁ{h%o%mqm@é’s% gnave e Sansrandsias 3§%§7‘?(@jvgtr%8(\¢2? dB steps),

Consider an example of the above. It the nominal values were from -90 dBm to -

each cdfle pbifR &dVernagprereportpdiaihgeidfas 1ectivil alpenmihgicmbedimsni afues thedrseetiold may be
defined to Pgi{é%?aﬁ%og a%l% (£R4R PRI FEIG-RAINID LY BluG)e BRIGBRDE @SN il Y40 Bofiler level

between code points 1) or almost equally any other 30 code point within the reporting range. In
theory this cowluikiocakanntitelalnddirthe gorihgAaheaeReuherd tares Avapy sHay S + éent these

teachings, wigisy DeSIEAISKYalUE AL ARRITE! glinorode RAISYARA! the handover/cell
reselection threshold, or at the mid-point of WO 2010/052376PCT/F12009/050903 one or more

reporting ranges. ApoiRsider Eintestte i thHEthasershaldbovaIcatiss:s b pradetetiFingdthreshold
from which thg skeprsizes.aAngbiie Jangefisade Paisy 19: aishihamlRmnde IRceihabamneter

signaled from the network to the UE that sets the reporting ranges 5 and the handover threshold can

point anywhé&tesas e ERBTE walups atariker 68 o iB/iRSTEAl 1 timtt o " BHOTEMEN Snge
threshold pajginglgtisaibesthanahandoyebrrsheidpatameisssa st ayrid thetnplvgtion that it

must in every embodiment indicate the handover/cell reselection threshold directly. Reference is made

to Figure 4Afgrdifreesdnly RN it ey 6ok o it Hin 1Bt isgle the unique reporting step size 303

for code points “1” fo “6” to the network. For instance 1f more than one measurement report
20 would obtain code point “7” (ref #370) with 2 dB step encoding, then a 3 dB step encoding 18
selected for step sizes 303 for code points “17 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 casc of a
30 macrocell fayer on a first frequency (frequency 1) and a microcell layer on a second frequency
(frequency 2), then the first throngh third aspects {cither all three combined, any pair, or any

one aspect individually) would then be signaled on a per E-UTRAN center frequency basis, i.e.
i



10 electronic devices and apparatus that are suitable for use in practicing any one or more of the
above four aspects of this invention and their various exemplary embodiments/variations. In Figure 4A
a wireless (GERAN) network 1 is adapted for communication over a wireless link 11 with an
apparatus, sih2A¥43%8bile communication device which may be referre8G&BUYGEYS, via a
network access node, such as a BTS 12 of a GERAN system. The network 1 may 1.5 include a

network control element (B 4 that.is in co nication with the GERAN core etwor@ N 16,
Similar o thDENBIF AL R £ P ok T RO ROy B e BT T A e vt
other networfig:shuzh3a$ JathEcbdepANt retwwark sizhisiRcomdrils dipeaheighbop&stU TR AN E&NBg and/or a
broad-based da unications network (e.g., the internet) and/or a publicly switched telephone
network. Thélﬁé?i%gﬁﬁgéja‘eigé%dﬁt@o &F,"8ucki 20 as a computer or a data processor (DP) 10A, a
computer-readableBnedipryamnédinmhodinizodied ths mvaeimonyr¢MEM)c1GBthat Stoes af proggam of
computer instructions (PROG) 10C, and a suitable r gio freguenc F) transceiyer 10D f E
bidirecti%rnal Wﬁlgrggsse%oerlﬁ%)uln algor%e\a;\?ﬁﬁe%%ﬁ]a%% %Sia“c])ng%o;{ﬁr/%%% ant rr‘?ﬁ%sx.ﬁﬁ%gglrg 12 also
includes a comizsliermsuchmstagopritiedaha datdarofespond® Rk apdeonmpiteriredtiedsle memory
medium embhodied a% memory. (ME ]@%%h! stores a program. f QaRuter inshtyetions
(PROG) I2Ck,z'3:5{c|gkﬂn Cg?s?ﬁl a %ec nk?%%égseel\%}frl oﬁggi?nucnfggtglo%%% '%ﬁe ltJE 10S \%/ala ne or more
antennas. TheBTSndisepotiplediiacagata / control path 13 to the BSC 14. The path 13 may be

TRdAmA aso-pecaupled iganother BTS

implemented as the.G int%rf ce Shl%jwnlj&gi%é %ném-ﬁ' B,
~ via data / control pgﬂtlllmetlt , which T %yl%ge im 6iemgnte asetﬁe ur-g interface shown 30in Figure 1.

At least Bne inthe ®RAGsdoTentht SOl s theorintsisd frogeen prsihleabaloina, thihen
executed b ociate : ice b i ( | Wiina
xecu yél(g%z?ﬁéi 2?0%%9%153%6%9@%%%9%@%9@%@}@&&%&@%@%@8@%}9 188 Widhal

2010/05237 nplary embodiments of this invention, as will be discussed
below in greatdvedetadi showiTiidtis XHE s anprorelyiembotirsathofascdispsitivl thayreEplemented

at least in pa\%%gs%q%@%&@ﬁsﬂf&%aéga%ﬁﬁﬂ%@cw }Qs%l%&%aﬁlﬁ}%avgﬁlefﬁé‘ﬁ@isﬁ%mﬁ@P 12A of

the BTS 12, or by hardware, or by a combination of software and hardware (and firmware). For the

purposes of tetstibiflgothetexamishaherdporifsdTesctars hurshtibhreie wecdpaiily badssafimed to
also inclyde a,IRIEIECE SNl MeAaHeMantHikb mishicheasweaihe RRERIRRR & associates

the individual measurements from individual nel%hbor cells to a code point, and compiles the code
“points into a Whsashraatent ripeHnpiaiimseneB el BesHs RS GRIREA Efe BTS 12 or BSC 14

may include a meagiementdepast decasar Ry hish:bRecriusaihe B easureGmsRidaRar from the

receiver 12D, determines the neighbor cell's measurements from the code points, and makes a
handover deBréfShttsHREE bt MRS @R G sifrEad irclFimear pMERs T It GESRRFGINET to

handover thedE t8ambRf e RigiRanarls isalssia saaisione whick is)mades when themegorted
RSRP/RSPQ is not yet sufficiently strong to justify a handover from the serving access node. Either of

the uniff010EAIREThaRIE@AIBt Arsp FleTFiEIJRA AR HBE TS §fckily MithiPhdeislsd abrge DPeLoA/12A

or 14A, or in apy:aftbe.pors:-uesisncseasificabinstaialed Bt fighidd value Wigenarahathe tarious
embodiments of the UE 10 can include, but are not limited to, cellular telephones, per%?%?‘bﬁ%éa‘ligital

assistants (P‘iﬁﬁé}zﬁg?/fﬁ@’\ﬁ%?é‘?@k@&ﬁﬁhﬁﬁ’ﬂ%ﬁﬁgﬁ%ﬁgﬁﬁif?@a BB BE SRS Y reless

communicatigr caPRRHLES IFageCRRIUER 2o 0aMieas s GhratedigilRbcamersmh@eiopoifeinss
communication capabilitieséaaming devices havin%reless communiﬁ%}n capabilities, music
i IS,

storage and PayBEER sHislisHERS AV irdTEs L e o ARdS Ao ERSY et As5iances

permitting wirgpdessysternet access and browsing, as well as portable units or terminals that

ncorporate combinglons o such s 3104 FATRYISLIPRdERIS MES 198 qud 1287 148

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 valueis ata

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



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 TR MHYBB B any type suitable to the local technical 30 envif$rieif* 4kt tiay include
one or more of general purpose computers, special purpose computers, microprocessors, digital signal
processors (DSPs) and 51%roce.ssors bas%%}on a mplgcore rac %gp{har%hitg%uem%s e(gnélirrg:iting
examples. \RRS S0 T/555898BE T 0091058865 C’Oln—‘fg & A IS HES FUrTASY detai’of an
exemplary Ukcideteattingtathieidiol {| &bjrantide ditosiap view {righity, andethé dodeption‘ Wiagrbeembodied in
one or _somefcombination of those more function-specific components. At Figure 4B the UE 10 has a
graphical disﬁfglfinterface 20 and a user interface 22 illustrated as a keypad but understood as also
encompassing toucl$iaceekpteshaeiogynal:thizogr dphical ais plaeibté tacs2hamechudicerragsgnition
technolagy receiyed at the micr ne 24..A power actuator 26 controls,the [ el rned on
and off %53 thaencgé\{éer. éoéf?(rggrlﬁr 8%%’3%%0%@&“%3‘%‘5% %Sa%eé A28 v%’ﬁ%‘éﬁ’%s éﬁ%%/ngggqbg%g}i k110rward
facing (e.g., intaddido calis)i butrepaytialternativielysiorldgditionalty thee drovesdiadivgr(dugshfdd capturing
images and video for local storage)...The camera 28 is.controlled t or.,30 and
optionally byp a %18% asgt&gtt%)r %Y)gb%)hﬁ%% Krﬁlg%}cg %%?r%gﬁvéﬁ)??éﬁ?cltlgoﬁ%ﬁa%cﬁ%%%%j%%#n%%tﬂ%r the
speaker(s) Sdawlvenriid caxierdof8hisshotdrnimerdctive mode. Within the sectional view of Fig. 4B
are seen multiple t mit/receive antennas 36 ! i | 0 jcation. The
antennas 36 may k;iggsﬁﬁftllc-%gn o?atgs%r%%%}r%}ﬁrf%as&i% t%;}asléml E. %@%%igrg Ie%r(;(?l?r%gggl‘s;ne for the
antenna$ 36ssahownlbyichatimpes 6 shrpringitidedntitssipavectpicip seddy tHenDE $idhising though
in some embedueisearauid AIRNGHRLASIPIEHIR LemBle; AifucN AR disRasemhon a

printed wiring boar ich the power chip 38 is formed. The power chip 38 controls power
amplificationfognthd chaviredss HetryAbaheineddnedapted foseomerantaeravii ik 11

simultaneouslyhets salel dvaitnlp e edmandiamalies tbe iroeadiyansiRdihanover chip 38

outputs the amplified 20 received signal to the radio-frequency (RF) chip 40 which demodulates and

downconverte¥riasigeaieok beesshandeprotessih Phie bhadpaha TBE Y emiplhe vtk ke Eignal
which ig ¢hen,conerted.io.2 ilisiieamandiioally Aaceded SimilaiRReasHNG OGER AN LRYerse for

signals generated in the apparatus 10 and transmitted from it. Signals to and from the camera 28 pass

through an imeeRidd6 Wrodedsstutheyrienve s idisises s 4atdaasardsssaBrrcimitnelitmes. A
separate audia PrOcESsREAG MAKALRPRRIBAENL RaNLQNTgrsianals o-apdk fomiersReakers 34 and

the microphone 24. The raghical display interface 20 is refreshed from a frame memory 48 as

controlled byn& Y iftds KRTBDARM RO PEg2Arbrssd et Ry aisateBh PR EAls i ifterface 20
and/or additignalipraaess peerdRRutsdamdbsnkeyRad @& ans elsemheirddDiiaimambediments of

the UE 10 may also include one or more secondary radios such as a wireless local area network radio

WLAN 3% aréf 8 BRSSPI e HAIdR RS heshsuruter srrdilemersn amfivr seastitted to an
off-chip anteRnamEayghaithe BME: 219234 BR ¢ T/hHZ00PRHARAENSs (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 13, which may be implemented as the fur-g interface shown

30 in Figure 1.
At least onc 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



apparatus are various memories such as random access memory RAM 43, read only memory ROM
45, and in some embodiments removable memory such as the illustrated memory card 47 on which
the various programs 10C are stored. All of these components within the UE 10 are normally powered
by a portable}f#dP/& 3y such as a battery 49. 5The aforesaid process8fst382UWH V%14, 46, 50, if
embodied as separate entities in a UE 10 or BTS 12 or BSC 14, may operate in a slave relationship to
the main processqr 10A, 12A or 14A, which may then.be in a master relationship to them. In one
particular en%g&a@ﬁ?@?? IOV REOR dhe Icl’na'l’;S) @%&#qec}lss ?ﬁ%ggc%ﬁrlgt rer:ﬁ%ggl%%?hent results
without range restritiions hadtbephaicptodéasns 0Abuldstioe signblingpressages &awitich phase
the main 10 processor would jmplement rules related to the limited number of oints and the
related map f%qf SERYS rtﬁoﬁptééﬁ %}fz'c%%%%‘r?\ed %r%%%%‘?l'c‘ig o(\)/%)é%etrg#t?g Roted Eﬁa‘% ot Qé?jej‘dr&n(gf)diments
need not be dispaset? amnbpdatisvBE antymaimrostssof sdfutameanbdadibposdenddroswéndividual or
various chips and memories as shown ar disposed within another processor that. ir ome of
the funcﬁons desc;?t%rg% Ve for g%ﬁ?% A %cflxgrrngffi%% %gék@gﬁ%ﬁfﬁg g]r‘(]})%cﬁeaéﬁs?o@éjgfég 4B
access one ananbeawniitig werlouscheine ridsrantt clzmbybeuorrehipmiitithe brboessoraitiseparate
therefrom. Sj l!ﬂ{ ion-specific components that are directed roward communigations aver a
network broa@er h{%%’pﬁsfgﬁgﬁe% 3%%5%0%%@%%, §ég48 4§-45 and 4 may aﬁlzo beogisposed in
exemplary eptigdimbris it theardesointdetd 2 mediotimeayrbpveven cinesEBitecwscmsumEd antennas
rather than the two s o%t ' 0,[0Q0ot] B gfgdghgt[ﬁ%g M%?!%ﬁ% chips EGaaS AP whrmetc.) that
were describrfg%%g’v%l%ay giggﬁ%sré& Lﬁ]to%’#éwer num esrt an dei%ribed and, ina \ry\rflost compact
case, nidly alidseiemiodimcephysicetyepithifrensithgleashiper 12Riglstersiies thgisdipwaiagham that
Mustrates the, Apeaian ok MALIal. 0A.R. e ALeX EHERR ALEAMAYRIR RO Insliiscions, in

accordance wit exemplary embodiments 25 of this invention as detailed in the following

paragraphs. Bdseceananentordyisingtét shoulerisengppafcatundonss brefFompprerh Bseer of this
invention proifie A fiE RATPREAING.ALIR WheRlR RABIRANRSKRKSRS i@ etlodaaeatatus and

computer program(s) to associate individual ones of a set of measurements of nelihbor cells with

individual codeopaitsts:itifhitndescs Soamprirerans retatheots- aEifsaefdhmmis ivck 502),
and to ‘i@mpié?sﬁ'a?e&ﬁﬂl%t%%?@jEﬁo@o‘%ﬁ%@%ﬁﬂ%ﬁé&&%@%@%@@%@ﬂ%ﬁ@&@ﬁ measusement

report which comprises code points above the predetermined threshold (block 504), in'which the
measuremertPEpBRaiIes i tbHst dsiledahfiadtikional code point immediately below the

predeteimined 16 WQ-2030/B223/56CHAHAA0R0AR0BET6<hR !t e iz asseaiaisrewil)

measurement report of a further neighbor cell (block 504a); and the code points above the
pre-determingditfe dtleniaeninacasenep distiah asstapinathicany Serdienwaa s ot BEaH 2 urther

embodiments of the:exemelsy @mpodinentioinhepessnactiveRhbaibifsumagarizgtabove, the
measurement report includes both the additional code point immediately below the predetermined
threshokd (e.82VEstE Bt Bk A HIE R ORI VBRI FTECR REPRTIEESH#RHAEIAHEhed by the
dynamically gdefarminedesieRhiggnicatidn fupttenrRRbadin srtsdiamithRyprexnagiivacet el
summarized in any of the above paragraphs, the additional code paqint has a step size that ig fixed, or
that is receivggqmcammumcaﬁon capabilities, internet appliances permitting wireless Internet access an
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

raulticore processor architecture, as non-limiting examples.
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10 serving cell to which the measurement report is sent, or that is the same as the dynamically
determined step size for the code points above the pre-determined threshold (each of these are at
block 506). In further embodiments from the perspective of the TIE summarized in any of the
above paragPsBi8IHiE2#ieasurement report additionally includes a furtheFédd&9B1E(R% ., code point
15 "7", see block 508) which is furthest above the predetei mined threshold as compared to all other

code points in the measurement repogt (and which is associated with easurement of a strongest
signal relative to a )}%ﬁh@ ﬁ?&tg%%oﬁlr%%%s%er%ﬁ%%ﬁ)??r?&‘%ﬁfc%gﬁ) %tgpagi?g%%c% r Itlt%}an the said
dynamically sietenmineaystepsized theanothirmexeniplanbedibiddiment suchasibhevion af figare 3 the

lowest code point nay also have a different step size : rther embodiments fr. he
perspective &%ﬁei{ﬁﬁg i1 r%cé%iczgg’}ﬁogﬁ%sofifﬁegé %v%ggﬁ?ﬁggﬁﬁstﬁg %%hﬁ%amﬁqgsgl%?fdlétt%e%é?ned step
size is detel piingdldndhentdTioadadiosithiedset df aymadurtemdntsred et slamdnovnthessmedsueement of a

strongest signal, In an alternative embodiment to this one, the dynamicall rmipe: size is
receive by%%eﬁé??%lrlﬁfggge%\[/iﬁa et giécs%(c%g%g \}v%?(#ll%(? i@(ggﬁéjﬁs% ?ﬂ]%%%&g%r%ﬁﬁgﬁgéport (each
of these at btecki @451 6e, raischthisstzp dzpwanaiedrotasetds pesbivlieedtepsivasdenn? dB and 3

dB). In further embaodiments from t ive of the SUA r ' ove
paragraphs, ?.Eig‘n’%gga%r%%%%%%gﬁ%@ﬁﬁ?g%@g‘%ﬁﬁ%&%.EC% are re?ss%ﬁ:%é%h gﬁ%%ﬁfé%ditional
code point infmiadiétely helbdectioel s bdetemiliedativelstladdiprbicpoiary et dwenh e preistermined
threshold. 30In_further embodiments. f cti l]-mmﬁf' i anyefithe above
paragraphs, ?ﬁ%ﬁﬁg%sl%gn% égt%l:%]vve{}f r%oo ﬂi@%p%%@g@ tog%g%ﬁrﬁ%gegs. In furtk%%%r%od%ﬁ%ents from the
perspedfive ef ot 8 suhoptinizby iy ampoftisaiaboye Wi pet e/esrsTer ET/ter 09050903

paragraphs, 61,8 ROIRISELYANE) sacaltetlam:zoRioaitel 0 WG g measurement report s
sent, from which the UE determines the predetermined value. In a specific embodiment this signaled
value is received viVdbuitsiestisgrialiey (E1g JRBMEADY REMBRNTIK FORMATION 1hdssage

received fror 6 serng.gell Sar black-a 21 N shesilc srubdiEIRR e EReiEd yalu is the

predetermined value (e.g., a cell reselection threshold or a handover threshold), and in another

embodimentatisr redisvidivaile Misopersblsaraend alavefor Sesemesdbde emidbrdiBEthal value
and the; UE datermings the-prpdeterinedhyaliie ferdudthe MangdonarselrasRiscinnaseinay

offsetting from the received value. The offset between the signaled value/threshold and the

predeterminddriiiaar bidipiedto axnalrrasucvel/eet reasibens RRIeENEIp RoMd b hiteig. 3
where the signalgd.vajug/thrgsheld may e 30hiand tiadhandovericeliasaipationthreshaldsmay be

301 which is offset from the signaled threshold 301'. In further embodiments from the perspective
of the UE subfindrizeinitiedy fieie s st sthitemsadt rbmiRprepdit s S a center
frequency orywhigh,the feasyteRpBALs the received signals. The power chip 38 outputs the amplified

20 received signal to the radio-frequency (RF) chip 40 which demodulates and downconverts the
signal for bascband 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 scparate 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 Bluctooth® radio 39, which may

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



15 reports were taken. In variations on this embodiment, there is received from the serving cell to
which the measurement report is sent at least one of: the dynamically determined step size; the
predetermined threshold; and the step size of the additional code point (each of these at block 514). In
further emboditheReF237 the perspective of the UE summarized in any offhEEH$&$8daragraphs,
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 eters (step size, threshold,
etc.) as shoWPPAEBIS AR STROS mﬁﬁe‘ﬂﬂ?ﬁé}l@rﬁ%ﬁ?ﬁgﬁﬁcﬁ%ﬁﬁn %‘&ﬂrgp@c[{lvéeé? ﬁ]&eyt?ﬁfgﬁ%marized in

any of the alpay®! paragtaphisnthenneighbos eelisvittideratieash anhaittessiaboenafrpac@ERAN system

and at least 25 one, access node of an E-UTRAN tem:; and all of th i iated with
code points fﬁ‘t‘ﬁ@?‘ﬂé %‘ﬁ%?ﬁéﬁﬂ%ﬁgﬁi{}g %réglggfggsﬁw fa{‘]es fochnbs r}g{g{%ﬁ%&ﬁ@ R eed ¢

“fori cfusn%ﬁ inthe measuremer reporr% based on
absence fronoanbldeklistestoredadpatidéaporemanpbf theh WE: Baser49n the foregoing it should further

be appagent that the, exemplary embodimegn oé this inventi ovide as shown at Fig. 6. from the
perspecﬁve of the sélr‘?/?% ra%%:%%@ N X egg%,%s 2(’;‘- Rdiéﬁé (;t’)r0 \él%%?ﬁrs)e Rent %Fé)‘o , aéLUrfrll;:‘ethod,
apparatus and coBiplIter prBftaid(shtpapaeivéna sheasurameshtipepont fologk GRRJathHtcddprises a set

Cells, i which e B S A AR DB BED S e ML S o eneianbor
predeterminegi threshiold, the Vidicbbipedth daBurentbataeporeimetadesnatre sstubnerahan sdditional code
B o et R T H I kL e e el P v
is dynahficaljyatetedminedt] ampidurtiichtodeleni S| oxkheOiyitadenofibry ptiggldbmoseiisiyhded on the
measurementreport forAaNdQYES Ak anl Gl AN RIED RS MRS HSIMERL "RAOJRFHESHer

embodiments need not be disposed among the BB and main processors but may be disposed

across individual or various chips and memories as shown or disposed within another processor

that combines some of the functions described above for Figure 4B. Any or all of these various

15 processors of Fig. 4B access one or more of the various memories, which may be on-chip with
the processor or separate therefrom. Similar function-specific components that are directed
toward communications over a network broader than a piconet (e.g., components 36, 38, 40,

42-45 and 47) may also be disposed in exemplary embodiments of the access node 12, which
may have an array of tower-mounted antennas rather than the two shown at Fig. 4B.

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  ofthis 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 o 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 compriscs
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



In further embodiments of the exemplary embodiment from the perspective of the access node
summarized above, the measurement report includes both the additional code point immediately
below the predetermined threshold (e.g., code point "0", see block 604a), and the 10 code points
above the prB/QeaHiaTE threshold defined by the dynamically determindd $EREH&Hdck 604b), and
the neighbor cell associated with the additional code point (e.g. code point "0") which is temporarily
excluded from the selection for handover or cell reselection qf the TIE (black 604¢) but further taken
into account e%c’g‘g‘é’?ﬁéiﬁﬁaﬁ%%aétsego ?8?@%88%8“88‘86%%6 |%E ?%gggﬁ?‘%rrﬁei rgf)%%ls@f) %%esf bla% ess node in
the same waynashtoraalt pther rdpostéd prdéepointsditbrehdld thefime m kioplisize s frodyteig@dispective of
the access n(?_(ge sum%rizggd%%zny of the above paragraphs, the additional code point has a step size
that the accéSEhod& sends o the UE (block 606), and this step size may be selected from a set of
possible step sizeslidigth& aBtada8raB)f fin:fenther @mbobidients fromthisepepspectivelof the access
node summarized in any of 20 the above paragraphs, the urement.report adeliti includes a
further cgo1de5p‘)lé)1’|1 At ez.egc.{?ggg\éeé %‘8%G“%ev%‘é%l?ﬁego%}?%é%%%@ﬁ%ﬁdgﬁ‘g é&aor%r% n(]aé}’L %%%ﬁ%% as
compared tobalbettier modiegcpaints! ihtsbolddasurendeporep drt ) antithehioticip@astsodiate dhwittea
measurement of a.stropgest signal relative t ny; f1 hg §§1ig- el &f surements), and which has a
step size gré&aet%%%er(?t eess%é)l%l%%/%rg%lga\/yegogt%rm% d setep §ze. Iﬁ%%instance the neighbor node 25
associated with thelfifrttiesr codediuirtididetreniemspent treoé titdblestortheded el ever idhadivreselection
(block 608) or, 3, sUitabl, candiale 1,258 UG, Gells heingRsaianed.ihis.code.pail in another
exemplary e%atr)%%%e%t Suc[% 1as s%own §t 1I;ﬁl{]ure 3 tﬁje lowest code point rr?ay élso heave_ a different
step siZé 303¢rving ¢ellftptmbicbrtisotmmemmérdrerhe peigpeetiteobtihe see s hodemsansmbirized in
any of 30 the,aboye haraganhs, the dypanically detropined siamsiza IS ARIITIRSH R the.access
node and signaled to the"UE (block 610). In further embodiments from the perspective of the access
node summartibéekrb8fly of 19 WO 2010/052376PCT/F12009/050903 the above paragraphs, there is
a signaled value orffeshald, senftyihR Acke S RRdEJOIhe M B itamqhich the,maasuement report

is received, and in a specific embodiment this signaled value/threshold is sent via dedicated signaling

(e.g., via a MERSERENE NTMNEDRMAPIONFessiydsides o e ededeinhtae; <l Ptk 612). In
one spegific embadiment ae)signalsd Arvrlie i3 henRradatermined Mg sl dshiuBicellkieselection

threshold or a handover threshold), and in another embodiment this signaled value may be a border

value for onePBriedRRinsbIM TR REeMAR FRATE AR Phefesaeishadhametergncpief
handover/ CeHﬁ&@&%ﬁ%&V@ﬁ%&@ﬁ%ﬁ%@’% the signaledavalug dibe affsehkatwaansthe gignaled

value/threshold and the predetermined threshold éthe actual handover/cellrcselection threshold) is

illustrated at FRiterchas tha st dydanrmis o BRASEHERE NS ST ERA T SRR FHEBII
reselection thresheld Meyhe 3L which iseffsahitem the Jsnalegibrasheld $Q1302.  In further

embodiments from the perspective of the access node summarized in any of the above paragraphs,

the mealurement rEpBFtIsTSpRRARY Y RemEicraruesioyr & Whidh themiEzst R A IyB felates. In

variations ongisRMROHMNERknREAAfeeRinaHpeiko MeBRHRaREns IRPUL he-dcsess fade sends to

the UE from which the measurement report is . .
measurement reports and on the measurement of a strongest signal. In an alternative

embodiment o 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



received at least one of: the dynamically determined step size; the predetermined threshold; and the
step size of the additional code point (each at block 614). In further embodiments from the
perspective of the access node summarized in any of the above paragraphs, the access node sends
to the UE froM@# @ik theasurement report 20 was received, and prioFfolfEEEKHRY i
measurement report, a blacklist of neighbor cells, and the measurement report excludes code points
associated with ané cell on the sent blacklist. . The various blocks shown,in Figures 5-6 may be
viewed as metH&d" ?5ps;61§3n15/%)?]§’§aocpe‘?% {oris that resut ?r%eﬁnwgséfaztlgnwo C(:omepufaer program code,
and/or as a pipratitis afcaguipted lelyichciteull Blémentimeoistrpetdetdordardy alitdthelasscormiad
function(s). 25 blndggnef‘r .theivagio s & emanr%(%rgfggdwaenégdlrg%é)qumgh%me eted ir‘bl.garadware or
special purp8r§1eOC|rcﬁﬂs, so%tv&a%, fogic o‘%eany CoMbIRation thereor. For ¢ amgle, <Bime aspects may
be implemenEtARUTENGRYE, INRIR MIASH GSpectsaprayche ahfleméntedvindicatwsareb bk dftyare which
may be executed by a controller,.microprocessar,or other computing. devic though the_imvention is
not mited thErSlS, RIS AToUe BEnoats OT e iy 0 Brbetants aF i Fuentin may be
illustrated andsdiesgoibtuealsoblack biadoams)fiswidhans joinwingsomdnthethpictotiakdepresentation, it
is weft understoqd that these blecks r em: hnj t i herein
may be impOMeA P g ain i R e B SR S R e
hardware, saftedaternfinsivaies pectbt puriose Gitoeie wtioyieluge he dfsstimoBerhgrelweg st controller

or other COWMJ@%%%&@& b%%g‘!aﬁ'r%l%?nl%pi@ﬁ%ﬂé%@ﬂeid anl} ﬁ!%‘gfé%t&%%%%@%Biﬁ‘&géhat at

least some aspects of the exemp odiments of the inventions may be practiced in various

componénts sstish asridergrattld rcideitiohipbreshd!8)niedilstatadd ahdtighS exdmipldy sibddiments of
this invention, maypefeRl'zed 12 35 ApRAIAIS AL emRedied ATABNRGRAIEs 86 Whiling integrated

circuit, or circuits, may comprise circuitry (as well as possibly firmware) for embodying at least one or
more of a davélisidtessbe veered Prosedddf, a digital signal processor or processors, baseband

circuitry and radio feguaney.aicuitnnal ArhCpRLaLARG SRASHARRIAIR INARSIHAPAR WIh the

exemplary 10embodiments of this invention. Various modifications and adaptations to the
foregoing exASEBAB NGRSO TPROTHY SPRIGACIR/CERIED S LS | A TTRIST HISSBCARITREEEN the

relevant arts in Vigw, 9t BROra0iRgHRSGHRHOBnBRH L8R thiRGORLRCLOR M I 0E-REE QBIRRNYING

drawings. However, any and all modifications will still fall within the scope of the non-limiting and
exemplary enbisHiaHEe Y IBERISSPRE HtiGAL at least one of: the dynamically determined step size; the

predetermined threshold; and the step size of the additional code point (each of these at block
514).
In further embodiments from the perspective of the UE summarized in any ofthe above
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 ofthe 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
reccive a measurement report (block 602) that compriscs a sct of code points cach of which is

associated with individual ones of a set of measurements of neighbor cells, in which the code
18



For example, while the exemplary embodiments have been described above in the context of
inter-working among the GERAN and E-UTRAN (UTRAN-L FE) systems, it should be appreciated that
the exemplary embodiments of this invention are not Ited for use with only inter-working among these
particular typ®8 $W#&&4%s communication systems, and that 20they may5& F&88%858¥dantage in
other wireless 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
Feommected PR ABAAG? &, VEHAHETTEG R Bt R SOt e et or
indirect, betwaervhwefoimaddtielemetisoantdnmayienbompastthegdeserioel direste drwhotadntei

mediate elements b%tween two elements tha ar%I 5 "can ctedl'l"or C%J%l)e?g E%%%ta er‘.]e'l',{tag coupling
ioh i

or connectiof StieLr TR EEHEME AR BED iy LI E%%%%OE & a DG HS éreot. As employed

herein two eleméntsmiay becshsidideied datdpysioahndctydioicitigdplediitodetibfilidhe seetof one or
more W'%es'ifﬁgéi%é‘ diot pripted o %{'Eglscé)a%é‘&%ﬂ‘%ﬁesm%ﬁswr%ﬂgg& o 5@?;&5&1?&0%!%05 a"ﬂ?@”et'c
a ngths'in

energy, suc glectromagnetic efiergy having wavele e radio frequency region, the
microwave 3osegidndantethespticadbetovisibbecartd.invisible) region, as several non-limiting and non-

BS1C. 21 R, B e e e may
be identified mmmnmmopgmmmmemmm@é} dfcth@ii?'@ri@iwsdwqiii%piting and
ctner reatara B DR R orene
principle®, teackingstantbexdmplarfetmboditientsobd dafsadaritiodyrandenibt defdimitatiointbiereof. WO
2010/052376RG 1/ EhaRPAAN03 SibbY M as G MR Wit ADEINRA G URINA < ¢. code point
“0°") which is temporarily excluded from the selection for handover or cell reselection ofthe UE
(block 604¢) but further taken into account in an averaging process related to successive
measurement reports at the access node in the same way as for all other reported code points.
15 In further embodiments from the perspective of the access node surmarized in any of
the above paragraphs, the additional code point has a step size that the access node sends to the
UE (block 606), and this step size may be selected from a set of possible step sizes (e.g., 2 dB
and 3 dB).
In further embodiments from the perspective 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 “77") 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



associating individual ones of a set of measurements of neighbor cells with individual 5code 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 inl®aHE3Eement report; and sending the measurement re g tHHHERAYK. 102.The
method according to claim 1, in which the step size defines a granularity for how closely spaced are

the code points, and the step size is received from a servi Il to which the measure report is
sont. 5.1 TEHGHCRCOREI 0 8 EBF ETLCL BT i AR oAt SR SI08 What 5 the
same for at Igast alibutitweakthercodecpeints «dbddhenheihoghadaorditgdonanytbisighat@ims | or 2,
in which the set of possihle step sizes.comprises 2 dB and 3 dB; ints. define a range
for eithor rerarLHULT R PaEaN At RS o PHILTB e S Tep o iy MRS oc
according torasyaguecaf flaimiselacds inbdd)ick etk @rd) eighincageriinintshintlaxedizes@thiwugh seven,
and in which each. nth code point is bounded range_extending. 20from a lower code, point to n
times th stevﬁ@lezé? iﬁ'?/vpﬁ %%%%nﬁ}‘éfé’#@guﬁsé%f%gdh rgglggﬁsseg)%qclﬁjndg}g ?}olcr}é tfe fit aélc()1 \é%oint and n
is an integertkapisig)fronhicenetpontdddthre ghs tigaEhedine tihag tacCording tduarfiy omecbfielaims 1 or

2, executed b%ﬁa user equirpmeni'1 %Jieratiraq in anda,[ctive %iﬁ} eage QPR é%v%ggg!ﬁe@e?&:%bn 7. The

d
code paints or & nomi te andthe predetermine . an
method acco naoto any oné of claims T or 2 farther comprisin r%éelvmg rom a serving cell to

which the mealsujeméiitiréportlis sendladwikS TREMEN TeiNED RV ATION médsgtgeibltadmprises an

offset value; e gredetcfmlined threshold (the actual handover/cell reselection threshold) is illustrated at Fig.

10 3 where the signaled value/threshold may be 3017 and the handover/cell reselection threshold
may be 301 which is offset from the signaled threshold 301°.

In further embodiments from the perspective of the access node summarized in any of
the above paragraphs, the measurement report is specific to a center frequency to which the
measurement report relates.  In variations on this embodiment, prior to receiving the

15 measurement report the access node sends to the UE from which the measurement report 18
received at least one of: the dynamically determined step size; the predetermined threshold; and
the step size of the additional code point (each at block 614).

In further embodiments from the perspective of the access node summarized in any of
the above paragraphs, the access node sends to the UE from which the measurement report

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 m 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 mn 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



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. 309.The method according to any one of claims 1 or 2, in which at least one of the
neighbor cel¥{s24H48%8¢s node of an E-UTRAN system; and the neighb8FE8il&4¥Ee ted with code
points are selected for inclusion in the measurement report based at least on WO '

2010/052376PCT{FI 008/0509%% abse%%% \Lrom a blarfklist stored in aol{,)%;llign mar 1%:‘ 996’ er

. exampics, nardware, § < are, spedial purpose Circul O .
equipment eXeCHting the method. 10.A memory s]t’orlngpa rogram of computér reada le'instructions

that when exeedised:ly eopratessontiesulbinpattiodsiomprisinge sasboeiatmthimeifidual ones of a set
of measurements qf NSRRIl M nddhahcode palis. n ieh g saeapiig argrelatve o
p sizethat Is dynamically determined from a set of possible step sizes;
and  comgpilihgitiventioderpoirtspacibidintvermeasumpmentssach ssotwitted mﬁthEa_wiement
nroshol rol AT e B L B ge from o
network sentirg setinbodlcdendingtivgmtehsirearhehitrépegtacdrirpstworkiseiingaoefiomprisad in which
the step size.def1ag%:2 ANURIUHIOTAN. Hl0s6I SRBEAA PG Godls BRIYS: ARl ARRESIED size is
received from the serving cell. 12. An apparatus comprising:
or data processors, a digital signal processor or processors, baseband circuitry and radio
frequency circuitry that are configurable so as to operate in accordance with the exemplary
10 embodiments of this invention.
Various modifications and adaptations to the foregoing exemplary embodiments of this
invention may become apparent to those skilled in the relevant arts in view of the foregoing
description, when read in conjunction with the accompanying drawings. However, any and all
modifications will still fall within the scope of the non-limiting and exemplary embodiments of
15 this invention.
For example, while the exemplary embodiments have been described above in the
context of inter-working among the GERAN and E-UTRAN (UTRAN-LTE) systems, it should
be appreciated that the exemplary embodiments of this invention are not limited for use with
only inter-working among these particular types of wireless communication systems, and that
20 they may be used to advantage in other wireless 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 thereof, 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 clements that are
25  "conmnected" or "coupled” together. The coupling or connection between the elements can be
physical, logical, or a combination thercof. As employed herein two clements may be
considered to be "comnected" 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



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 20one processor, to
cause the apparatus at least to perform: associating individual ones of a set of measurements of
neighbor celSWAHI8ERual code points, in which the code points are reBtb& ¥4 HPéshold and
define a step size that is dynamically determined from a set of possible step sizes; compiling

the code poi%%{t[g l}ygthg the measureme tg an ? gclzllated mt% ae%tS measurement re rt and
sending the teasur nt ?e)pa(g? 1o iehvork "1™ e appgra S accorgln(j)?ramlalm |n "which the
step size defifwasedtanulaviiyatos ﬁmscldﬁelyesqmcedme ththcOdapeimithe vtllntetmppatlajmmlgu rther
comprising a tr nsmlttﬁr Cor;]f; Lé,red tg s%ngnts e mea ur?nmeqf]re S(gcrlt fo 3 tggtgetwo&lf a{tqhg receiver
configured t8Tecdive éysteep gize from a serving Ceflto Which the measurement report is sent. 14.

The apparatus@spardingute aﬁyttmméeanhotal msthomgoricgmmwmh@aqs dweldtepaindervi@
2010/05;376PCT/ u28_09/059%93 that | me for t Ieasf all % t}@/&g Q)a &199%\%%'& 15.The

T
apparatis accordyng 0 gtrltvf Sne'of ac F1gin WF] ch the set 0 possfble step sizes comprises 2

dB and 3 dBarambthelﬁudmpmmeﬂéflne a range for either reference signal received power or
reference signal received quality.
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516.The apparatus according to any one of claims 12 or 13, in which there are eight code points
indexed zero through seven, and in which each nth code point is bounded by a range extending from a

lower code point to n times the step size, in which the higher bound of e ({9 ' luded from the
nth code poiﬁi‘%ﬂ’d%f’gs&ﬁ integer varying from code points 1 through 7.af§ frﬁ%%§9§8€3§$atus according

to any one of claims 12 or 13, the apparatus comprising a user equipment operating in an active mode
as opposed &ﬁg{édle mode. 18. The apparatus according to any one of claims 12 or 13, further
comprising arteceiver configured to receive from a serving cell to which the measurement report is
sent a MEASUREMENT INFORMATION message that comprises an offset value; 15 in which the at

&i_g&rr%%%éietermine the threshold from the offset value. 19. The apparatus

least one prqcessoAir% ??851
according to"any one of claims 13, in which the measurement report is specific to a center
Y O

frequency on whichsiveistipaSulieitienorepofis wepb mararemeni> of Trighhppsrhtydhceddiig to any one
of claimg 12 g1, 3o SN BRSLANG OLIDG-2 ARAGIAOL GRS AR AGERTS AP AR TRAN
e u

system; an emory further stores"a blacklist, and the neighbor cells associated with code points
are selecteddiorimisiibickt mtinethfsasarshrdmorsibdisisasaeat least on absence from the stored

blacklist. 21. An a%Bﬁ{ﬁjﬁﬂg GRIRHSINGo7RPIRCESSING Meansarassacialing.iReividialapes of a set of
ighbo

measurements of ne cells with individual code points, in which the code points are relative to a
threshold anuaefmemensteprsizndhat is dynamically determined from a.set of possible step sizes;

processing means for compiling the.cade, pRIRte:t9 yuhichithe measurements are associated into a

measurement report; and 30sending means for sendi_nﬁ the measurement report tQ aﬁggtwork. 22. The

apparatfls adcordinfhtonestipd 2ocorinhielsi bratadishdhnean SEIRPRRS APREELIE M¥cessor and
the sending MeaNSCOMPLSeE. AR ANEAARSUIRIze is received from a serving cell to which the

measurement report is sent.
3. The method according to any one of claims 1 or 2, in which there is one step size thatis
the same for at least all but two of the code points. -

15 4. The method according to any one of claims 1 or 2, in which the set of possible step
sizes comprises 2 dB and 3 dB; and the code points define a range for either reference signal
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 n 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



WO 20101052376PCT1F120091050903 23. A method 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 code 5points each of which is associated with individual
ones of a setWPHBHEEAEMents of neighbor cells, in which the code pointsEATEFRIMAPFENSR threshold;
and selecting, based on the received measurement report, one of the neighbor cells for handover

of the user equipmept from which the measurement report is received. 24. The method according to
claim 23, in v%iﬁ%lffﬁﬁogié;g]& lgeqﬁ?{gg]]ﬁ &#8%?%@?8?%&/9%58%%%%%%{% e code points,
and the stepgigois dynamically determined. 25. The method according to any one of claims 23 or 24,

in which there is one step size that is the same for at least al| but two .of the cqde points. . 26. The
method accofing 1 SFPURG BTRRAS 410 P i IR SEE GHFISCS e S SORE Bihpises 2
dB and 3 dBpandsthereadeipasnisslesinprairange for either reference signal 15received power or

reference signal received quality.. 27, The method according to any one of claims 23 qr 24, executed
by & node of & wireloKE HENAGPR HEHHL S LA LA o e CUTIRE 20 N
according to ety esiatefialaikich 2B:ab 2dpditther colapuising taesitinDatel theinsesequipmentia
MEASUREMENT lNaﬁ%(’)é?MATI%\%rme%sagg th&t%?c%mpsriisesr% offset from which the threshold is
determined. 28" THE ?%8‘5“%%: 0 8?39 t§ arﬁ;r/) Ohe of crainis 23"Sr 24, in which the threshold is at least
one of a handover dweshialgl anrd eodellpesalectiorhitiregiolote30rekhranethosa@ectoedingtdo any one of
claims 23 or %%a!%é&%%ﬁ%?ﬂismg sending to the user equipment a blacklist;
10 11.  The memory according to claim 10, the actions further comprising:
determining the threshold frdm an offset value that is received in a
MEASUREMENT INFORMATION message from a network serving cell; and
Sending the measurement report to the network serving cell;
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;
af 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 18 sent. -

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



25§1nd 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

m
instructions W4 WHE B cuted by a processor result in actions comprisiﬁ&%&%ﬂ%ﬁ%‘g code point
step size selected from a set of possible step sizes to a user equipment; receiving from the user

equipment a eas%remen rep _rt tvﬁ%g}?%‘gris?%% gg&eof cogga WO 2010/052376PCT/F12009/050903

. the sa T 4t Jea 0 oints . :
points each icly FEREL0CTAEY ndividual ones of a set of measurements of neighbor cells, in

which the cotig poilits apearetativectadmnttrastyalos aindaims $@lectihg bhsddhssdhd pesahletcp
measurement report, ane qf the neighbor cells for handover.of t Se i which the
measuremeﬁfzféﬁ%q‘?gsr%sc%|ve3¥"£é2(§.}i?haengn%?nc&£f 8(1:%% .ﬁ%”t%%%#ﬁ? g{%ﬂ%ﬁ%ﬁ%ﬁ(@%l p I:fize
defines a grastdasdtyrtordonrefesate spased@recthguebte points, the actions further comprising

e R R S ol spai o ot o oo
least one meory istimind comprtegreadabednstwivibrseh #th code point is bounded by a range
extending from a lower code point to n 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.
10 17.  The apparatus according to any one of claims 12 or 13, the apparatus comprising a
user equipment operating in an active mode as opposed to an idle mode.
18.  The apparatus according to any one of claims 12 or 13, further comprising 2
receiver configured to teceive from a serving cell to which the measurefnent report is sent a
MEASUREMENT INFORMATION message that comprises an offset value;
15  in which the at least one processor is configured to determine the threshold from the offset
value.
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 cods points, in which the code points are retative to a threshold and define
a step size ’Lbét is dynamically determined from a set of possible step sizes;
processing means for compiling the code pomnts 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.
25



the at least one memory and the computer readable instructions configured, with the at least one
processor, to cause the apparatus at least to perfoi sending a code point step size selected
from a set of possible step sizes to a user 15equipment; receiving from the user equipment a
measuremenVRPYNEEIComprises a set of code points each of which is GG 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 fHe usgr% Pd?ﬁgﬁ‘%’ﬁ%ﬁgwmch the measurement report is received. 34. The apparatus
according to claim gdingvhiehithesiepepizezdatitesd Granulacitpfpokdhicciepelyzspacedisie the code
points, and the step size is dynamically determined. 35. The apparatus according to any one of
claims 33 or $#5H@ich there is one step size that is the same for at least all but two of the code

points and the codeg@eiiﬂtsgdm‘xiﬂeaamm@q@pmﬁmth@smmtgmmate@m@@mmpfﬁoséference
signal regeivedually: 04 e el o possble SIoh azes SonrIses 208,410,515 20, e

apparatus a claims , further comprising a transmitter configured to send
to the user egelipmerh2IMEASEREMENT HEGRMATIGNoesshge that comprises an offset from

which the threshold is determined. 3037.The apparatus according to any one.of ¢laims,33:0r 34, in
which the threshold*f& tt”fé;g Sc?ﬁ%’%f% & hant %?/Cgr TSROl (ia]}? 06119 bgﬂgrcsj‘ecﬁéﬁ ffores old. 38.The
apparatus adesiiting td teyaneqipiaim§@s ohBi thertheseompnisicyd i9ACeived.
2010/052376PCT/E12009/050903 transmitter configured.to send.10 the user eqauinment g blacklist;
and in Which6221t‘leaé“:[Ih grl{%eé ?haec%oerfg%%%ae s%é%%8§§%e§§ glo(% a% E-UT%_%AN %?gtem, and the
neighbancellsiasbosiated asdttheoatl points aue the ktepedzoss olamsioalin deiermeadurement report based

at least on aysencerfom e HIackltts 253 h2BPAASS UMY IHGhich there is one step size that
is the same for at least all but two of the code pomts.
26. The method according to any one of claims 23 or 24, in which the set of possible step
sizes comprises 2 dB and 3 dB; and the code points define a range for either reference signal
15 received power or reference signal received quality.
27.  The method according to any one of claims 23 or 24, executed by a node of a
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.
20,  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 seiected for nclusion 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 2 user
equipment;

receiving from the user equipment a measurement report that comprises a set of code

26



sen_ding means for s_e_nding a code point step size selected from a set of possible step sizes to a user
equment; receiving means for receiving from the user equipment a measurement report that
comprises a set of code points each of which is associated with individual ones of a set of

10measuremEAEYHtHGhbor cells, in which the code points are relative BT rEEH O A nd
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 toPARH38: ?,Wﬂwéﬁs[ﬁg%ngegi%t%g#}'%gug JraR urg?itg)?tfgflfgﬁ%u\f\?lg%}sseﬂf ap: ?:;Q(g are the

code points,ngl in witighibecsending meadistisfor seneing dpathe user equipment a MEASUREMENT
ORI AT O me e el P PHESS Sl A sl e s ald R ARIRIrulaR
handover of the user equipment from which the measurement report is received.
5 32, The memory according to claim 31, in which the step size defines a granularity for how
closely spaced are the code points,
the actions further comprising sending to the user equipment a MEASUREMENT
INFORMATION message that comprises an offset from which the threshold is determined.
33.  An apparatus comprising:
10 ~ 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
onc processor, to cause the apparatus at least to perform:
sending a code point step size sclected from a set of possible step sizes to a user
15 equipment;
recetving from the user equipment a measurement report that comprises a sct of 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
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 of the code points and the code points define a range for
25  either 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.  Theapparatus 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
27
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transmitter configured to send to the user equipment a blacklist;
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.
39.  An apparatus comprising:
sending means for sending a code point step size selected from a set of possibie step
sizes to a user equipment; '
receiving means for receiving from the user equipment a measurement report that
comprises a set of code points each of which is associated with mdividual ones of a set of
measurements of neighbor c_alls, in which 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
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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