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- MODULE FOR TESTI NG CONTROL CHANNELS AND
UNI DI RECTI ONAL RADI O BEARERS BACKGROUND [ 0001] The
WP WM hvention rel ates generally to w rel &J/EP2007/051795
communi cati on devices, and nore particularly to
pﬂEfrmmnmvsnsESmgncbwLmFoal TESTING CONTROA CIOANNELS AND
devi ces. [0002] UNIDIRECTONAILL RAPID BEARERSI ces enabl e
wi rel ess networks to simultaneously transmt a
nmessage froma source [BACKGROUND nultiple wreless
comruni cation devices wwthin a specific |ocation or
[0001} Uibs prespitiimentipmoeptesYeobrathetowictss acmmpoipet cardewiceéd) and more
subscri bers and providers for their ability to
particadartolraerformdnge fasting Yewigess commuticaien déviced! | ne news,
weat her updates, advertisenents, etc. The Mil tinedi a
[0002BPeigtieav ! linaintserices eSrlie welesvBm)ks o utaageyahl teansmit a
a point-to-multipoint service for 3GPP. [0003] As
messggetfipmy p soyire Bratios te SRS \@gitlepsgrq;oglgwpe@ devices within a specific
poi nt-to-nmultipoi nt services have BFrfornance
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pompﬁﬁﬁﬁ@&ﬂﬁ@%ﬁm&%?ﬁépﬁm'le conventional test procedures.

Wi el éss comruni cation services, they

[0003FAS wHf? Qﬂvﬁ‘@ays éo%‘? é’h‘nbrﬁ’ls&vn%é ﬁoﬂpfo%ulflpﬁv QI%McBQhQ\Fe

ervi ces or exarrp sone conventiona

peﬁorﬁ’lﬁﬁé‘@r‘éﬁ ﬁl?e?nern%q WEr @rr&r‘?@'ﬁe rbd\GreMeh RliRasi rfg%ﬁ@kr@n‘bﬁ’;dtle 'fB LER)

device use a bi-directional radi o bearer to enab

requirdfiént¥ah 54918 BT (SIAL) Sbr A6 (SBUER) r&AReRBRE. Therefore,
received test data to the test system wever ,

wirele¥d EPhRGHcAONTNIEGIEEMNING BMM S SnultiBinE SdrliYed ieRd to undergo
uni directional radio bearers for point-to-nultipoint

perfor@anss @88, VWhile 8orvestitrial tebirotddusisapply t¢@mapynivitalbssoddmmunication
devi ce cannot | oop-back received point-to-mnultipoint

servicés dlieydad genc@illydnrcoopatige tvito paiht-tbasiltippin ceditce e sForegample, some
that the w rel ess communication device operate in an

convealidoabiektauigredunes dequire that dte wiralesaicommes saliamdayice cat¢ a Ghdirectional
devi ce can indicate whether or not the test data was

radio twfqﬂtg enakisihe Melep@m@pnic@@h 1evice tonedn-baskiregeived test data to the
services typically operate in an unacknow edged node,

test sygieat cHewRYeRWiEless SOrBBHIEHIOD AeVises iMeially&'se yaigirgrypnal radio
acknow edge or. otherwi se confirm safe recei pt of

beareféé‘?"aPO'”T‘FRJ@“"“P?'ﬂfe‘-‘reé"‘?eéné\sr?sfe%lu%E@d""?e!ﬁssP%@E““B'P%‘@é‘diﬂ"é@ cannot

wireless co I on serV|ces dependent

: i cabl e ni c
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erati.ons
the wire ess corgmur%cata%n device operate in an acknowledged mode so that the wireless

communication device can indicate whether or not the test data was safely received. However,
point-to-multipoint services typically cperate in an unacknowledged mode, where the wireless

communication device does not acknowledge or otherwise confirm safe receipt of data. Thus,



SUMVARY [ 0004] Enbodi nents of the present invention
provi de performance testing for a wrel ess
comuni cation device by activating a test nodule in
the network | ayer of the w reless conmunication
device during a test node. According to the first
aspect of the present invention, the wreless
conmuni cati on device receives radio |link control
th¢rRir@naidataneaadifos tdst procetaes epplicglls tveimelehardomgninication services
nmode.. A [ I
R
data units received at the test nodule. For exanple,
the netric evaluator may 1@%{ $€ a counter that
.determ nes the error rretrl C by counting either the
[0094C dat aEmbidisicstscafebs prdstnt inentipy peovidde pdrormange testing for a
f-ul j
Wi cEn o A e HARYERERE 0 pERGRL 158k of the
WIBaJmIs vamnownicatjordésverenduriagtahiestanodss Aveenling toythe first aspect of the
prEL AR o 2RI QLo h Al Bic oS ARE DI IRDG K W1 RI.C)
daml unite frometbetest dyetetredringmdedt enadepd metrig ¢valuatar @ssomater ivgth the
[ t _ '
e Bl dRBhinSY Bh e WRIRABLACBE IR Lo (B SEERRA ot the o
maisteh &dr @tamplmltmmmtrlmg/abe‘rcnfr anaymm@rtsegtdongtenthaadetennines the
t r
erP et BE L grgnggg‘iéé; R c° BARdnfl RficcoldrARS o b By e test
mglotei (vah@RéCt@@t unrtsdwlseccofsﬁﬂh’sfemmdl ey tdi@WStmodule Alternatively,
thet nﬁc@tgﬁ @/zslflét&'gm \r\?gétgrnlghg hlregeglre&?“ \E/nl% nrbc( l{?‘c@terﬁﬁ% ﬂ%gﬁ]&ter(?rr%fr% or other
perfedirance fnewin atsmla’térbwﬁtb thiereceiwed RECodata vdtsoin eithepcase, the test
nits received by the
mo?@g%@éﬁﬁe éqdm%g%%@]et 5&%? #‘o the third aspect of '
[0@0He] pr esdéntording étmthemﬂcortdwém_‘:égf thewpaesert imegntionthérg iy provided
a ﬁ’leﬂl% dbf qﬁgie%mm Fﬂeﬂ%hgﬁn%g' st o?r lﬁ%ﬂﬁ\ﬁe He\ﬂaae the method -
vv|re ess conmuni cat'ion device a he Test systém
coDprising) ttahemitiasg a tastiectivatien megtlgerﬁ@dht gobde dfviestoRicvate a test
it e I u
mk ol B ofot-P RIS aBnin NG EBID 1 LR RREC) TEL ks 1o the
madile devipg; tagd mpemmg tidsast oys c@m metrin gfrqnh‘éle mobile device indicative
d- back
of gr?({)rg 'agsS&%ﬂsf’:g g\g‘!h tyé’iég@"da[@ﬂ{n‘g r@:@%&g hg:ﬁ@% #&gﬁﬁ RLC
[000at a uni Ascqr@og itey thg thigd aﬂpectwéﬂte m@gmﬂ iaventign.gbpriest module may
d k I
coff 3355 s, bl AIRAARR LR Bedth bANEOTRAG Rfrils BtBhurfhaton
debye aridghe st systethy Daring He tes snodgythe tort wodile saceiyes RBC data units
froh AP REr 335k, S30PHRL Sohdle fSb AN Rt BRI, 1ooped-
baq}:r é@@ mmts rig ghe itesh , Systhor esings tlmv @mdnj@@oaal uphnk radio bearer The

looped-back data units comprise at least a portion of the RLC data units received by the

test module. In some cases, the looped-back data units comprise at least a portion of those
RIC data units successfully received by the test module. The test system evaluates the

looped-back data units to determine the performance metric.



nobi | e device conprising: a processor configured to
activate a test nodule in the nobil e device
responsive to a test activation nmessage received from
atest system a netric eval uator associated with the
test nodul e and configured to determ ne an error
metric based on RLC data units received fromthe test
system at the test nodule; and a transceiver
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o bt BB SR FEE MEEGOAR (RO e
confipueat ioo transrﬂne 2] etest Sictvadion aimdsage rmm Kiel Iaolnibvde(ye:e to activate a test

m QR RS A2 aRGOC RRRGH SORT HBUESHol RRACT ht@hito! S hobile

i & déViITE reésponsi
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[6a0sidi r ecicanding up therdixth aspeot bfe:ac presentdinerceiion, deechisgirovided a
moEﬂﬁ%e\ggg (f%(ljpgbslja% Iag)%it)caes ?I(%(E))nrsl]’ @P{Eﬂ% ﬁﬁt@%teng Iiegtqﬁé&%l&n the mobile

deviee msp@dwiayto tahestt ®Etativndodssageanckiadtfraam s deit wpstem; a loop-back

mo[%oﬂ: asgo ed w1 Cl%l Vi éurfg {ﬂ't%lnq%fn%dl{g étg n 1ﬁ8%8dtd%§k data units

ST e an PERS
viwmlmsilﬁealdﬂab uplirsd raslycsbemr BicEein EE$ORI fid @opei-badiEdata units

COWI",IS S I\%a%toaooqrg]igl'& 3 E%a&ig 25’%@“@@cor ?ldaﬂa%ﬁrr&eﬁxped b%; the test
meeliknphdaa yraewbiod cmfiguet to keepye e]m]hLQdmasmts drom the test system
and to transmit the looped-back data units to the test system.

BRIEF DESCRIPTION OF THE DRAWINGS
[0006] Figure 1 “shows protocol layers for a wircless communication device

according to one exemplary embodiment of the present invention.
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WD 2007/ 099075PCT/ EP2007/ 051795 [0007] Figure 2 shows
protocol |ayers for a wireless conmmuni cati on device
according to anot her exenpl ary enbodi ment of the
Wier w8075 nvent i on. [0008] Figure 3 shows pr dt(PER2007/05179S
| ayers for a wirel ess comunication device according
[0007]t By @9 2R6Ks Fﬁﬁﬁﬂ@!l 1AfeYs BFRQReRBOEorthuliGftioR HSﬁé’é"éccordmg to

i nventi on. Figure 4 shows protocol |ayers fo
anothe? e¥brh §ihI§ EbBAERNGGRE peBerfl@Wes@naccor ding to anot her
exenpl ary enbodi nent of the present invention. [0010]
[0008]FFigHE & shokbEvRCal IDfeREior 8iwagleastahmanivitios dedse according to
comuni cati on device in communication with a test
anothe® gRéreplageadodiragt dfahd pesattasentonl nvent i on. [ 0011]
Figure 6 shows one test process according to one
[0009]eBtgurp K ahywe potudbinayers fof 6 M2lesfcgumenidatioh descadasplting to
test process according to another exenplary
anotheg pharuplas imboDEEAL ¢fER DESERIMYENON. [ 0013] The present
i nvention provides a nethod and apparatus for testing
[0010]Jdgure Stsbowud bIOQbﬂlﬁﬁraé’EﬂPf\ﬁ wiealess sEMBLRIEAtIQR; dexica gscommunication
cormmuni cati on servi ces dependent on unidirectiona
with a EémYéteB‘e%ﬁCé?dwg tithearIPsent WVERtioBl ess conmuni cation -
devi ce according to the present invention actlvates a
[0011]tFigure RshoweonaepidERsas pge@rdind %Wfae'ﬁw\ﬁm%ﬁm“
oor21 a3 2ot T 5 BB R Gl TR SIS
uni directional downlink radio bearer or a contro
channel. I n one enbodi nent, the test nodul e includes

a netric eval uator @gn error nmetric
based on the recelvgﬁﬂgf%?gﬁ§a uni s The .test nodul e
[0013] r‘[%%ﬁés%n{e E\‘% gn;rr n;gﬁwggt h]gth[)&’ aﬁth Gs Sk po#npto -multipoint

anot her e t est nD e |nclud

sewlcés%ﬂﬁ oPRFKirdRd b fnfRRbtdraPicl e r@Entl cﬁﬂﬂdlr@cﬂ%ﬁ&ltréd?@bearer‘s
the received RLC data units to the test systemvia

Broad I? aWWe‘FHsE @6rhinDmadtioH REViBkadcarbin th 8RIPésent ifvedtibr&dtivaas 8 test
he test systemuses the information provided by the

modul&Vinr84pBRSiveCio BITbE m6e/aticH me¥be. eDlithgemadtusdde, thb st module receives
performance of the wrel ess conmuni cati on devi ce.

RLC data units from a test system via a unidirectional downlink radio bearer or a control channel.

In one embodiment, the test module includes a metric evaluator that determines an error metric

based on the received RLC data units.. The test module reports the error metric to the test

system. In another embodiment, the test module includes a loop-back module that loops-back at

least a portion of the received RLC data units to the test system via a unidirectional uplink radio

bearer. In either case the test system uses the information provided by the wireiess

communication device to evaluate the performance of the wireless communication device.

[0014] Figure 1 shows a WCDMA (Wideband Code Division Multiple Access) protocol model for

a wireless communication device 100 in communication with a test system 200. The test

system 200 simulates an element of a WCDMA wireless network, such as a base station, to



[0014] Figure 1 shows a WCDVA (W deband Code Divi si on
Mul tiple Access) protocol nodel for a wrel ess

conmuni cati on device 100 in comunication with a test

WO 20031992T0. The test system 200 sinul at es an PEINERERT/O051795
of a WCDMA wirel ess network, such as a base station,

prow&e%gnm aAd QZ{aQ&QWa%BQIAs%B%%M% £ RGO Y sEErof PR l%less

data i nformation associated with performance

comniufhfor§ dick A 80, WsIdRlcB S GaHRHPEISR! e dRMintSs 4 8@nd-8Bne entity, it
di scussed further below. Wiile shown as a stand-al one

will bediprddiated thavthé tesbsysaPPRBEMaY BE phidd at arlym@ti@s teiass tFeiexample,
200 may be part of any network device. For exanple,

the tebigste@I00SY:81 rpa20f anmdye biatiganbt showa).base st ati on
(not shown). [0015] The | ayering.of the protocol

[0015hDde laysiravad tHepréiogel medz! shewe liraFigyrefloddnewly fdilewherOpen
Systens | nterconnection (051) reference nodel. The

Systepis ditercohndctgre(QS1j mtsrande mddel- phnegirgedol Iaayr@nnwde thenphysical layer
data link layer L2, the network |ayer L3, and various

L1, thedplerink keyerls, thetetwolany. LaERed parioss uprsr dayernelshowpk Except
entities described herein conformto the WDVA

as noted falewy the epiiasslepribeteIg gnErBde MenidRMA %arw@ga While the
herein to illustrate the present invention,

WCDMA proteepl medelissusgdihergin fo 'EH—EH?@&“%PTQS?H gtveptﬁ)él &Da%éw{ed in the art
i nventjon may also be used in wr

will appreciate,that the p grfntdgven? T@}' algp ke Hﬁ in a\grlepqsgggwcef%aseéj on other_

rovides an electrical, nmechanical, and procedural

"Aerface for the transm ssion medl um The physical .

[oo1 SL ?Mf#s@:alﬂ Je'r £ ro(nHS QH %Ieé:tﬂﬁ&I ? rrﬁe@:ﬁgnléep %Inﬁ gmc@fj MEl illitgr(?ace for the

ati‘on C anne

transn%gWﬁagéw ceaﬁﬁ)cgﬁa?eg?t :ac ar Cﬁ# Pﬂ% E{é}g ‘%g ayer
commlugrlc%nfc@l?mlscﬁwvﬂ& a m}gl\%@&dn‘ﬂﬂum@sﬁi@n %Q\Fl@@%d‘&)nﬂﬁumcates with the

signals Tor transm ssion, and decodi ng, denodul ati on,

remot@ﬂgt\n%ﬂ(s(ﬁgvﬁ.@d iM¥Ge PArtisR&ER N‘l@‘ﬁ)h%l@ﬂ alyer L1 0fbfhs ddiEngd alodulation,

link layer L2 serves as a data transfer |ayer and
and sprégdibglersidrar iiertindMisAion eail deebding|defVBhtidr) dndRaigpreading of
Li nk Control (RLC) sub- Iayers The MAC sub- | ayer maps
receivefigighal@nsport channel s fromthe physical layer L1 to
| ogi cal channels that characterize the type of data
[0017] Thendath finlcdyerddckenas as anfafaatansieafayet andonclydesftfie Medium Access
channels. The RLC sub-Ilayer provides transparent
Controtg&C) ank Radib tidl €dntiel d8LCendi-layess k T lidd geb-laysteaptha
transfer services for the user and control plane
transpiorifchammeets fenn the phigical layef | clodegicat efannels thal ghererisrize Batype of
the MAC sub-layer. The data link |ayer L2 uses
data trengRiitpd ryCiraziFeNtBbeIeepels CEIREE c'taeﬂ?'? aﬁéﬁ' BLCsybriaygt provides
pl ane information to the network | ayer a

ranspREa E0ge, R s o ool MoE AR TBR e Fonices fo

t he netwo

the usgb@n]d/ wge ; fg@%@? PB@?‘FQE'C and control channels from the MAC sub-

layer. The data link layer L2 uses Signaling Radio Bearers (SRBs} to fransfer control plane

stand

information to the network layer L3, and Radio Bearers (RBs} to transfer user plane information

1o the network layer L3.



[0018] The network layer L3 is responsible for base

station and nobile station conmuni cati on procedures.

According to the present invention, the network | ayer

W3 20079pWdes a Radi o Resource Control (RRC) s®HBT{EEHIO7/051795

110, test controller 120, and test nodule 130. The
[0018@%{3 ﬁ%ohﬂXfé’r 13 @re@ﬁ&}\élb%r @as‘é‘%ﬂiﬂﬁ@hnd RbsiITd A&n communication

tween the data |ink and physical layers in the

proceﬁﬁr%@sﬁcc%ﬁ'dflﬁés {4thé ﬁ%ﬁerﬂﬁﬂreﬁhﬁl RtnaBidik lagrars ibcdudd’ d Radio
Non- Access Stratum (NAS). Generally, the RRC

Reso&4d Chay® (RAE PsubakfeMAB, t9st@6RESeNPR0] endsiebt rigdule 130. The RRC
mai ntai n, and rel ease the connections necessary for
sub- I@@ﬁﬂiﬂ}brﬁﬂ@ésﬂiﬂ@onhﬁt neefacd hawwér ik esta lisloantUptiysiati layers in the
devi ce 100 and any renote network device, including
AccedseStitatgy (A an2 G ndtOork HyelES in tomNom-Abdess STAQMmaiNAS) eSenerally,
nodul e 130 provi de nmeans to execute performance tests
the RRBenbidyer WO mEfesss ponsasingdaséion. veiniage and elegsetha eonnections
in a test node. More particularly, ‘test controller
necess20 ferommaingatienst batwernl the vBelesfenaNYralier eevjeeg! 00 and any remote
control nessages to activate the test nodule 130, to
”e’fWOélSti%Vdﬂei whluging fesbeifsiteur@l-el ements within the test
dul e 130, to place the wirel ess conmunication
[001911 dosteantigliet 139 Qfﬁ’ée%’fé%ctd“l?o@@ P‘"?‘{Sdeda%\%lsuti’/ greeutaReripgegnee tests

dul e 130, t t. th
when @"zoﬁq\?'reﬁ?asa»mﬂ%w%'gn e Sbraeahe ot mﬂ@%s'ga?spawcg'a”vn test

Con"%'sméﬁﬁoe OF o Beor'e 450 B8 e Erap el d pEbsmesgpacivate e tst
modu@h S nets ﬁéhyand c%ﬁ%«iu‘f‘é Eleﬁl%msrmmh,netﬁ t]eg mme Fﬁ.f %e HISce the

la a user 1nterrace o

. Wirele@é Ecﬁ‘l]r%ﬁ c:eﬁ%m\%é; ?t%d ﬂ%?f‘e}éf ﬁgdeg‘gpdé%wé'teﬁthg?é& B5le 130, to exit

on an ernal 1ntertface o W reless

~ the te&qmﬂén &a%&%oﬁﬁe/i!efi @201|qu rdc8REHe c-Bhﬁo[%ees%%Hs VIa the wireless

nvent i on executes performance tests whil

mterféﬁ’b hBhi2s ORISR HMMiEEN §&ick0@0afd e t@st%?ﬁbm@@e
To enter the test node, the test system 200 sends a

Alternbfiily, 8l tbtabhtie MEASRGErcoivé i dbhir@ InRSsage LA trit@face of
device 100. Mre specifically, test system 200

the witdhisi cobhhemicatiaindeliceelODiod nalmaeadgtsiredeived dn@nb egtemial interface of
bet ween the w rel ess communi cati on device 100 and the

the witebsds coprmtudita@i0devimed 00est control ler 120 activates a
test nodul e 130 responsive to receiving the test

[0020hThé prasérdimvemios ayecutesi tegomaance (estsiwhie theevitetess comaiunieation
130 and configuring the unidirectional downlink radio

devicdrtiyiein a teblenager dloepter derinsimagat the lestwyslede20feends a test activation
transmts an WO 2007/ 099075PCT/ EP2007/ 051795

messagettp fetwiiese sepmenieativaseven 1l Mo 5@@'@‘%@?%@(‘5@00
Subsequently, the w rel ess comruni catjon device 10

configyise @&t”é’é’e?tﬁ”% dp\ergle"krf%% bea{er hetwesn thewirel %%ﬁpmq“@ﬁ“%‘f@‘"ce 100
deactivates the test d
and EE SYRAR 200 1980 (SSEEoru U A 200 ASH PR fhsbasve o
fece'vwﬁéh%ﬁ%?taCP oY BRET R AT A s Bs Bt E Taf 8y p8hng e
unldlr?%%ne{l g \Xlﬁmk L2||c)fboer rtﬂ%w‘ir?l@sg (g)&ﬁ'}é n c% gﬂév gﬂggt@g !Q#%n‘?’its e
correctness of the received RLC data units using any
known error detection techni que, including but not
limted to, cyclic redundancy check. A metric
eval uator 132 in the test mgdul e 130 generates an
error metric based on the evaluated data. Test nodul e
130 reports the error netric generated by netric
eval uator 132 to the test system 200 via contro
nmessages conmuni cated to test controller 120. The
test nodule 130 may report the error nmetric to the
test system 200 responsive to a error metric request

fromthe test system 200. Alternatively, the test
nDduIe 130 may perlodlcally report t he error netrlc

o v o~ o~



WD 2007/ 099075PCT1EP2007/ 051795 [0024] Figure 2 shows
anot her enbodi nent of the present invention that uses
a control channel instead of a unidirectional o
- VEOUAT9AKSr adi 0 bearer to transfer the RLC daP@/FPRIPLSITS
fromthe data link layer L2 to the network | ayer L3
activaﬁﬂr\rdoﬁlﬁle&r}ﬁeésﬁﬂ toTRE Rst HSEAT BONGubqlibity, BE@ElesRmmunication
RLC data units are included with control plane
devicel 10D @pates Ma fethodeourfiRGe sbcdrd i 120 Beachgatedtbwtest module 130.
Figure 2, the RLC data units may be provided to both
[0021] Déringeisd teﬁﬁﬂideﬁth&%t aystbnt DE0 RREmitsIBLC algirunitd ®. the wireless
Al ternatively, the control channel information may be
commeréitation Havidey1 00iusiag titeduridirettivaattdewnlinkoddib beatar. i Ting datedink layer L2
test node and selectively directed to the RRC
forwardsithe Irgopized RLO datarunits torthe tesbmodieet 3t i Tegt modidss 130 ayaliplgs the
event, the test nodule 130 and netric eval uator 132 _
corecinestefdie ehrivaddildl datd umisustigaay KMNsereps da'egt&nit%ralque including
above. [0025] Figures 3 and 4 show an_alter nat
but nodiptjige itamevRiic sreeprHICK §hack- Arieetis %‘@&’ﬁF’r il P B 1§ @ﬁt mqu%1 30

enbodi nent uses the sanewgrotoco

ge"eraﬁ?ﬁfﬁirg?f‘fwfféa‘f%fﬂﬁ%ieﬁ oS e RS tﬁpfi;ﬁ%th::mr metri
genersied & mffaa%a' e @fﬁﬁhst%s* Bt Eﬁbva%f%ﬂ?@@ae%ﬁﬁ?su%ﬁwwfed t
tst coetsﬂ?era?ﬁf TP mARae By fert i o g TR U e 200

respor],sgla t%a %ﬁgrrﬁ‘eqncbreﬁﬁ&rt BomIted g{tbﬂ'zbﬁchlté}ﬂélvew%é Rt module 130

rer ween he W r SS communi ca

may pg%\ﬁ‘cgl& %9(9’: tﬂ? grr{)methgﬁatthéﬁi %eg%o Responsive to

Fecel activation ssage, test controller

[0022]1[3Q>nQQFn'b t%tn@ﬁt %B%étﬁéévaﬂﬁfé,wh@z mhdPeonlitRe 'é%glﬁtél%ﬁ't%br metric

i o bearer may be any unidirectional radio

may c&ﬁﬁﬂs@ fa d?iﬁl%&?rﬁ:l 1Hu® reprd3amd @18 AT 8488 ufilb&lssiuiRAGHINsBEcessfully)

any ot her uplink transport channel, such as a

recelv&ﬁ | thateRtmed A s, 16 BEBmbairhert, tﬂ@tebl\/rﬁtbdmﬂmepdrashe unit count

ule 130 and configuring the unidirectiona

to the té@mbueniqonaw testlveatraier t0d Fonécinpe tfineivad evalphion k32 @dints Nok
bearer, the wirel ess conmunication device 100

succedsfulin gwlvsd REC dati unis, itesh moduip 189 epmisNadetesiaysim 200st
system 200. Subsequently, the wi rel ess conmuni cati on

Alternatieely gtihd O@irispealastes132rcopnts b4 ungigessgivlly received Rl data units, the
controller 120 deactivates the test nodul e 130.

test M@E130 reparisgactit Beties) sysiera 800-t Hie teYSpstom 0 sekpgneniis
receives RLC data units transmtted fromthe test

determyfyestiindenied perlormArcaURptaT (PR thoies dadb RHEN #R@n YN Gite, based on

i o 2B  B0 BB ror o iy
cors DM PCTIEmRE ol 78R G o bearor  To ensur e

[1)0231|t Ig %bgt grgegr&tlsg Cceisﬂf;%" Hg%{: 8% 1? It(\)/ el%é r%%rgg%es gn gr%r raije%r 8tﬂlary

performaen me necg # g f %[95 %lﬂgé)ndl}oqlﬁiqgg] %F&ﬂ 8 ae&bothenif lﬂfenlg%\hlégvaluator 132

e transmtte unit

compu?@sstﬁ? elﬁ'&?atgﬁgégporr &P&BP@@&F & tﬁeh@b’é %d%&'ﬁéﬁé‘ QMY t'fﬂeié%?module

ess comuni cati on device 100. |t
130 rePRRRE b@ﬁ&ﬁe& R A 8iIrREe mﬁe te%fqemrsmuﬁms&oﬁmm o,
nge tween test runs. [0028] The portion of each

recelved RLC data unit included in the corresponding
| ooped- back data unit depengls on the size of the
| ooped-back data unit relative to the size of the
received RLC data unit. For exanple, when the size of
the uplink RLC data units is set equal to the size of
the received RLC data units, the |oop-back nodule 134
| oops-back all of the receiver RLC data units.
Further, when the size of the uplink RLC data units
is set to be greater than the size of the received
RLC data units, |oop-back nodule 134 nay repeat a



[0029] Upon receipt of the | ooped-back data units,

test system 200 conputes an error netric based on the

| ooped-back data units. For exanple, the test system
WORHHIIEyal uat e and/ or count the | ooped- bacRCHEFHO7/51795
units to determ ne the nunber of RLC data units

[002415 W*fgﬁfeszséﬁékn)sﬁn SiR&EInRAIndint bitRe %r@§ént RO thks DsdsA @Kol channel

he nunber of RLC data units unsuccessfully
.nsteae%@@umaﬂe&énaﬁ BEwiiRR Fadiisbate? tolBhsteNPRALC ddteuriigsiom the data link
system 200 may then conpute an error rate by
layer COBRLES hdtgorkingef I dung e thhthefie e Sefirding loehis ambediment, the RLC
RLC data units transmtted by the test system 200.
data uhltd evenadLlidee With corhel plest infoyrsatemsati@o RRE stbigyat €10t e shown in
error rate by conputing (N Nok)/N. [0030] Figure 4
Figuresh divesRIaD dath enitsardpolch previtled thabthuibetesamanie 1361 and een@C sub-ayer
i nstead of a unidirectional downlink radio bearer to
110. Altcanadively, thdheonRbIChdanehinfmingtionf mayhbe sedectivetedinerte tq the dgst module
Uto the network layer L3 during the test node. For )
during the @sbm@man@ﬂectl\telveime@fe G E T IRR%%)“{!I‘QT'@/% 31 dusipe reawigr operating
the RLC WO 2007/099075PCT/EP2007/051795 data units
modesj i ankeverbitg o5t eepwenEI0 angd metiicRyplyalontie pipcess ftregpived RLC
portion of the received RLC data units to the test
data @9%?%%32@?? \A°8'&he uni directional uplink radio

R e L L e
0

ermoolfigh PR Bl bl e 8 TR PGB RER L riefotre o

funheﬁé%%gb@%gg%mﬁgﬁt{ﬁrsec& &e&qyg{%ﬁ&gheepr ocessor 150,

ranscelrver rocessor 150

[oo26f %@&L %%&%&ﬂefeb'.mde& af B85t Whé ebsgéckqﬁmw BAtTh st system

according to prograns stored i n menory

200 cén@igu reﬁ Diadiiird: Qﬂm—la‘}ér()ﬁl@%ﬁﬁf dwlaét%nhl%ﬂﬂﬁ&a&@%ar@ﬂ'ae

i ncludes at | east one of the netric

unldlré‘df Bh abIPk rddi?bedinét telisch @RPwiRASHS cBMfdhigatibA4levice 100 and the test
Transceiver 170 transmts and receives wreless

systerfi 20M aR&spRBsiveb IredéilRyr Steste@tivaiion Messigt, tedt @0AR)lerfiestactivates the
system 200 i ncludes a processor 210 and transceiver

test maddile 150. oA sire@ibfalaphik ratis bbdrer mpebasnyamidirbctional rédis bearer
system 200. In addition, processor 210 may include an

mappepiviaiRaidometccess Cadnoel (BAGH) Ry pliat ugliak trakspbe sharinel, such as a
desired performance netric(s) based on the

dedicdtebgwint §B&HH After astivetingdbe ekbmediirorI0and ganfigudegithe unidirectional
associ ated with the nunber of RLC data units o .

downliph castisdagriapd paigirentienat uplisk rafig hgarerelbe W@'@SWWW'%‘@@Q device
nodul e 130. Transceiver 220 transmits and receive

100 transenite @nep%tlw%teweﬁws|f%thﬁé%ﬁﬂ8éed" £ GuResqueaty. the wirless

oper ati ons. 0033] Figure shows a fl ow a
commswseenyev'w qufaées ip ﬁée% aadstln% Fhe&?sttﬂﬂ%tfq(ﬂf @P%&@C*Wates the
§$ gﬁcatlon devi ce 100 and test system 200 of
testm @ny 5 for the exenplary enbodi ment of Figures 1

mﬂﬂfﬁu?r&t{]e geﬁé ‘is-ﬁ! %So%glztckpro%ﬁ%dl%& ?es IVEQEL@ rd?fi%ﬁé){rar%ﬂrﬁ)rted from

era es a te

the te&%ysﬁg}g 0o &4 %1et Unitiirae n\éch w%ﬁﬂ( %Fl@%ﬁgpeF %‘m(y ,?Jgpé ﬁasb‘k at least a portion

I'oOn nessage e W reless conmuni cat
of eacﬂ %M&c‘é%}f&l@%ée@)eﬁ %(ﬁ%@ aniAb 1R e & RG QLN DS VIS %f LH dﬁ%&ﬂoﬂﬁi uplink
e W rel ess communi cati on device 100,
transcei ver 220 transnits RLC data units generated by
the processor 210 to the w kel ess conmuni cation
devi ce 100 (bl ock 305). Transceiver 220 subsequently
receives one or nore error netrics fromthe wrel ess
conmuni cati on device 100 (bl ock 310). When the error
metric conprises a unit count associated with the
nunber of RLC data units successfully (or
unsuccessful ly) received by the wirel ess
conmruni cat i on devi ce 100,



WO 2007/ 099075PCT/ EP2007/ 051795 the netric cal cul ator
212 in processor 210 conputes the desired performance
netrics based on the unit count (block 315). [0034]

W 2004899 Bst wi rel ess communi cation device 108CTER07/051795
transcei ver 170 receives the test activation nessage

radio lgt@ré?c Ko 3R&re th%f‘gacﬁ RAcRESGIRTEQved T CAsehd MiatiS Snif BpéLBdck once,
nodul e 130 (bl ock 325). Subsequently, the test nodul e

the te30stérB 000 ¥RG ubd-Seqlidiices WNpdedidy taddemidBRiIto 8l the data portion of the
uni directional downlink radio bearer or a contro

transriifte RIgt d4th ueie Kin 33O ase The psaidt irenderadateaghauld ba2inknown to the
deternmines the error netric as described above (bl ock

wireleS83@mmubiatibreddvicenion] & wilide: apppoiates thdt¢hajeteadoriandan sequences
error nmetric to the test system 200 via the test

shouldcdhgobdieeerl@k rgtd. ock 340). [0035] Figure 7 shows a
flow diagramthat broadly illustrates the operation

[0028bThe jprstioni of ebeisrecervitlt daie Hohindedddde thegomaspeneisg tooped-back

- system 200 of Figure 5 for the exenpl ary enmbodi ment

data upit denegd? 8% ths siza@T ihe lopped-hipgk dunidgiatiys e dechirce | thetrﬁ%elved RLC
processor 210 in test system 200 configures via

data Uik ey epamelg e¥henitoe gz¢pf %@ WRAEK Rbﬁé‘?tﬂdfﬁ‘l't? sIect eyebio b size ofthe

e BTl T S5 R R 7 e e
Furthe oo i 426 1A WU BEE COREN® FEUEBG 'gy%%éerﬁwg g 29 e
receivgnggﬂf :a%}%?uitng% rI] g cl% %O&&g 1&{) g“(egog’tsz) recc.f\/%dqﬁLd gacts h?ﬁl &%ad it as

wre

neces to fﬁl% éc@%@[?cﬁl%ln o 33 gaékrc%ﬁlmﬂt %o@e%rd@ﬁ tHQ 'sitzé of the uplink
ener at ed essor Wi reles

RLC d%{%gﬂm ls%etqo%e |éé%\ﬂ![a9ﬁhe199e éﬁh@%er@é@ﬁ{w Eét@%ﬁﬁse'th\é%opzl?&k
sequently receives | ooped- data units fromth

modul¥i B@lo@ﬁ@b&@%%‘ [ﬁﬁ‘dn%tt@%‘(&eﬁﬁd 17@@ dékPurlitd e For example, if the size of
unidirectional uplink radio bearer (block 365).

the upMR R EdAa bRty idbdtio R bils, it IBSPERKkIeIdulk134eoayetpasack B first K bits
desired performnce netrlc(s) based on the

of each @2pREd RaCkathalng. uni ts, as di scussed above (bl ock
370). [0036] At the test wirel ess conmunication

[0029Peporcrecdfi@f theheoped dadcdity enits 166t systemi 208 combetes ers brror metric
activation nessage (bl ock 375). Responsive to the

basedtoadiie lagpddvsck data npits dgpe exantpe, heolestsystem P90 mayteivalgste end/or
the test nodule 130 (bl ock 380). Subsequently, t he

count thedeopatriiatkedatBmniis ée dsteraineihendrabey of RI-€ Slata upite pydeessfigly received
uni di recti onal downlink radio bearer or a control

at the tesbmpdlle '(?[Q (@@&ogfggpymtm@f Riap data units unsuccessfully recelved at the test
2007/ 099075PCT1EP2007/ 051795 | oop- back nodul e 134

module 43¢, (Yhs)- athey te%tévst%m &89 maaﬁheafcomeete@@@érm@e? o QO Nowd N
units via therg ona

where (YjepeRerss Frisngoaohuule bl Bl SRl
bl t t t th f
AllemggiEy tﬁ% 131 PERT %@feir%m%&ﬂo sEEEe rsr%bﬁf&f’%e@er (B
h th R
[003018Hgta'g 8%‘%' %not ae%s)rrerr%)g)c (renepg tﬁ%tl Jrsg%e < 1 ﬁ@gélﬁrhsteiagroﬁ a unidirectional

downllﬁﬁ Pat%‘oe[%a ra%%ﬁar %rlif_d:&rtg [n%é'ﬁ%ﬁ{ tﬁe dé’tlg ‘ﬁhl‘:’ggé}‘qjtg RS etwork

e point-to point wrel ess Services,

layer LSQiuﬁﬁé)%b Q&t ﬁ'ﬂﬁtg UBL8hi& Qﬂlgﬁﬁlglgntofheﬁ -back module 134 receives the RLC

olnt-to-nmultipoint service wth the required quality
of servi ce.

8



[0038] It will be appreciated that the

above-descri bed i nvention may be used for nore than

performance testing. The test system 200 may al so be
WEHA7/98076er f orm functional testing. For exarffilgEP2607/051795

after the network hands-over control of a wreless

data uﬁ%Wtﬂé eaithoPEhafifM ] £ 1IR3 bhEIOANIRREa F&tidn dfincBBSNRIRLC data units
the test nmodul e 130 descri bed above may be used to

to the @Okt 200ata théBnititdcBOrRESDIIRI FaNb et itk 28 Hisd @368 @bARD i S
recei ving the broadcast data transmtted fromthe new

[0031]C Elglire H€Howk Aibfock RgeInE Rtwirddse chresitinisateh @avidOo in
i npl enents either of the above-described test

commyriictiedwittes iest fystehe2(lestorging teethe 268entdventicngieacnped Bbade.
metric or |ooped-back data, the test system 200

Wirelespednmmuricatiratievidee! OB comprisas & popsessor il ot sneairasy 160, and transcelver
functioning properly at the w rel ess conmunication

170. RiecHsser 1150@ont[c@@tk@]opthl¢reofttmwa@@w06@§wqaﬁ@sdeevﬁ@ 100 according
invention in terns of a test nodule 130 having o

to programs lorashiamegiont 1603 Jn gddinne pr%éﬁfﬁ% &inplEeRm tésfmme 130 that.
those skilled in the art will appreciate that te

includepd ifast 9ot g Mete Iet{ﬂ‘i'éa’f%'if"?l%!}ﬂ e igen- P%Gkév%%?ai%r sT rangeeiver
and/ or | oop- back nDduIe 134 in order t n nmultiple

170 fr&t"é%‘tt%a%‘i' PR W%‘@'a%%w*g@ A U"F?E@PF in g @ ﬁppr eci at ed

0052135} e iy i %ﬁ%@s%s[i%%“%@w%ewsv%?ﬁ@ BrS A1 concos
the op?rgg o ti';f th<=2 gsﬁs@%ﬁ %u 1§ a&c?h4 n ro%@?s?a%qt rngy ﬁ]?lﬁ&e ?P( 5@%%! metric

estlng op

calcul%rgﬁ%Qljleﬂ.tcglgﬁjlgl%@trbe Sirdh étﬂoﬁﬁﬁn : gﬂ%moﬂtgc%tsb@en #RVbSRd-back data

Irecti ona earers, 1In

units o@ﬁlg,-' rgﬂgﬂ'@dtu‘ﬂlt tont léﬁéo@a'fe%c\ﬁl{hc’tﬂé‘hurﬁ@&' P RRE =8 dhitB SLABssfully (or

bet ween t W rel ess communi cati on device 100

unsuc&@gfuﬁ fedefRH b C?_ﬁ%@éﬂn?&ﬁle 1300 Transceiver 220 transmits and receives the
20071099075PCT1EP2007/ 051795 [ 0040] The present

control ghdeitd SghaPtquirfd 16OME &8t oReatioAkr i ed out in ot her
ways than those specifically set forth herein wthout
[o033]deqas bishows b AW @BpRM that brobaly tiosietéssihe operafiort dihe wireless
i nvention. The present enbodi nents are to be
commrisionl éeiek 100 amndltesteggien 280 abFiglhie dsor the ievamplag entiodiment of
restrictive, and all changes conming within the
Figuresgé and Bg Tariitiabe)teistrroestoyes; tiegeoashsar R40 ajpsirsieldmclfigeserates a
are intended to be enbraced therein. WO
test acliDh 0BSSTBPAT RPBOSYH @30 FeBsiisthe/esh ackivaionierssage to the
i npl ementing performance testing of a nobile device,
wirelegsempypinjsgtion device 100 (block 300). After receiving confirmation from the wireless

communication device 100, the transceiver 220 transmits RLC data units generated by the
processor 210 to the wireless communication device 100 (block 305). Transceiver 220
subsequently receives one or more error metrics from the wireless communication device 100
(block 310). When the error metric comprises a unit count associated with the number Qf RLC

data units successfully {or unsuccessfully) received by the wireless communication device 100,



conprising: activating a test nodule of the nobile

devi ce responsive to a test activation nessage

received froma test system receiving radio |ink
WOWPPHOBRLC) data units fromthe test syst eRyTEP2007/051795
determining an error netric based on the RLC data

the méthd dsicUiR6E1 1286 plR¥edsbe2 tesimpiaduhe desibd peRMahtd@etibebased on
error metric to the test system 2. The nethod of

the un@tlc8irT(BlosMmBRI N determining the error metric
conprises counting the RLC data units successfully

[0034) RCRE ¥stwiRyedsheninesicatimddd vice 10, (ib&ranebived 178 recdiedsithd test
wherein determning the error netric conprises
activaiimunédsage {Hivek BRRQ), dad thepnodessanri S0 ectysiss thd testrrecdaile/ 83 (block
by the test nodule. 4. The nethod of claim1 wherein
325). Gebemnemiyntyetidst module rl3thetaeives BbRsialasunits digtather simgjreghonal
error rate based on the RLC data units received at .
downlink eadiceaarero alcentrol Sharmek(blesk A3 dhe aeiicrvelugies 87 fietermines
receiving the RLC data units_conprises receivi ng the
the error metric as described above (block 335). The test module 130 reports the determined
error metric to the test system 200 via the test controller 120 (block 340).
[0035] Figure 7 shows a flow diagram that broadly illustrates the operation of the wireless
communication device 100 and test system 200 of Figure 5 for the exemplary embodiment of
Figures 3 and 4. To initiate test procedures, the processor 210 in test system 200 configures
via the RRC sub-layer 110 a unidirectional uplink radio bearer between the wireless
communication device 100 and the test system 200 (block 350}, and generates a test activation
message. The transceiver 220 transmits the test activation message to the wireless
communication device 100 (block 355). After receiving confirmation from the wireless
communication device 100, the transceiver 220 transmits RLC data units generated by the
processor 210 to the wireless communication device 100 (block 360). Transceiver 220
subsequently receives looped-back data units from the wireless communication device 100 via
the unidirectional uplink radio bearer (block 365). Mefric calculator 212 in processor 210
computes the desired performance metric(s) based on the looped-back data units, as discussed
above (block 370).
[0036] At the test wircless communication device 100, the transceiver 170 receives the test
activation message (block 375). Responsive to the test activation message, the processor 150

activates the test module 130 (block 380). Subsequently, the test module 130 receives RLC

data units via either a unidirectional downlink radio bearer or a control channei (block 385). The

10



RLC data units at the test nodule via a downlink

control channel. 6. The nethod of claim1 further
conprising configuring a unidirectional downlink
waag/opeaT er bet ween a test system and t he nBETEE2007/051795
device. 7. The nmethod of claim®6 wherein receiving

Ioop~5&§ n&&e%h aetumgtaﬁueg%padrﬁo%f 'Er%cr@ééMéBQaL@é‘atBhﬁtsClﬁé fhe

units at the test nod via the unidirectional

unidirE iRkl L@hni{ adib®chen tﬁfck SQMP
2007/ 099075PCT/ EP2007/ 051795 8. A nethod of

[0037] TRb P®RLdd36rHRE ifveR TN dRblee Stte N 8ysiém & v} thet e pé@mance on a
the nethod conprising: transmitting a test activation

unidir6@®AaGedi6 Bedrbearitalvicbitral eNarpel, buchamithosatiged fdr &4BMS, meets
nodul e of the nobile device; transmtting radio |ink
predetiogt pedlorrfdiicEreqlirtbmenin] Thistirotutrhenabteb iviirelede vérgiee paniders, including
receiving at |east one error netric fromthe nobile
those deat ipowidempdint-tt-invigpaiit varetese serssa dd aogide aileduatchepvRiage of the
data units received by the test nodul e.
point-to-multipoint service with the required quality of service.
[0038] It will be appreciated that the above-described invention may be used for more than
performance testing. The test system 200 may also be used to perform functional testing. For
example, after the network hands-over control of a wireless communication device 100 from one
cell fo another, the test module 130 described above may be used to confirm that the wireless
communication device 100 is receiving the broadcast data transmitied from the new cell. For
this embodiment, the test system 200 imblements either of the above-described test
procedures. [f the test system 200 receives any error metric or looped-back data, the test
system 200 confirms that the broadcast operations are functioning properly at the wireless
communication device 100.
[0039] While the above describes the invention in terms of a test module 130 having one metric
evaluator 132 or one loop-back module 134, those skilied in the art will appreciate that test
module 130 may include multipie metric evaluators 132 and/or loop-back modules 134 in order to
run multiple tests simultaneously. Further, it will be appreciaied that the test module 130 in a
wireless communication device 100 may include both a metric evaluator 132 and a loop-back
module 134 to enable the test system to utilize both testing options. Lastly, it will be appreciated
that the wireless communication device 100 may include bidirectional radio bearers, in addition to

the unidirectional radio bearers being tested, between the wireless communication device 100 and

the test system 200.
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9. The nethod of claim8 wherein receiving the at

| east one error netric conprises receiving a unit

count fromthe nobile station, wherein the unit count
WQWININE how many RLC data units were succ@STEFRIOF051793
received at the test nodule. 10. The nethod of claim

[0040P THE B8 iITVRRRINhA of Bfirdl bé 8ASEd BIkEn BIhEAKayRREd Bose
conprises receiving a unit count fromthe nobile

specifebBt 4@ orthWRedi@ wihdui BepHiidg v Bdseh i@ Bharh&tesstibOW! th&Myention. The
RLC data units were unsuccessfully received at the

presehi@SibodbeiltLare td Be cdidfiergitihall redbect as Midrdive &deiot restrictive, and
conprising calculating an error rate based on the

all chayed corniag mitbin thd Reanimeaneddudalcoty cinge of 8e whpanelisd claims are
receiving at |east one error nmetric conprises

intended tebeyémiraaed theeedt. one error rate. 13. The nethod of
claim8 wherein transmtting the RLC data units
conprises transmtting. the RLC data units to the
test nodule via a unidirectional downlink radio
bearer.

12



WO 2007/ 099075PCT1EP20071051795 14. The net hod of
claim8 wherein transmtting the RLC data units

SR0T606st ransmitting the RLC data units to gdhigehasSlsizes
nmodul e via a downlink control channel. 15. A nethod

of inplenenting perfor rrangiﬁ\ﬁ‘igtl ng of a nobile
devi ce t he net hod corrprl activating a test

T ook MoleegrHReR e PeltEote FRbeLe rocte dplbeefiE meos

Comconflgurlng a unidirectional uplink radio bearer
H&tReen t he nobi I e device and the test system

afﬁ/éﬁl{l%é Egtsfi;}s Ie 8 thQ ﬁ"O%(P 8JV%E rés%%@we e&%‘c IB[l:l %%%age

urnln pacK dat a uni

t i a the unldlrectlonal upl i nk
gl

earer erei'n each of said | ooped-back data

réb@vtn@ SRR %ﬁﬁoﬂkLb?@aﬁ& uﬁ?ﬁtstR)H e Ebsf’;t‘éys dig RLC data

unit recelve test nodul e. The nethod of

d6teAhifhd an EHértrh&ﬁc S8 dnthé BLC @Bk S FB8ivad by the test module; and '
uni di recti onal downlink radio

reporting the error metric o the test system.

2. The method of claim 1-wherein determining the error metric comprises counting the RLC

data units successfully received by the test module.

3. The method of claim 1 wherein determining the error metric comprises counting the RLC

data units unsuccessfully received by the test module.

4. The method of claim 1 wherein determining the error metric comprises determining an

error rate based on the RLC data units received at the test module.

5. The method of claim 1 wherein receiving the RLC data units comprises receiving the

RLC data units at the test module via a downlink control channel.

6. The method of claim 1 further comprising configuring a unidirectional downiink radio

bearer between a test system and the mobile device.

7. The method of claim 6 wherein receiving the RLC data units comprises receiving the

RLC data units at the test module via the unidirectional downlink radio bearer.

13



bearer between the test system and the nobile device.
17. The nmethod of claim 16 wherein receiving the RLC

wipode9d5s conprises receiving the RLC dat a pifintsBedtioss7es
the unidirectional downlink radio bearer. 18. T e

nmet hod of claim 15 wherein receiving the RLC d
8. uhmethod shimriareantipg PRTMARCY RENRLIE FiPle %w'qes"\ﬁr&efaod
downl i nk control channel. 19. The nethod of claim 15
COMPTEEr ei n each RLC data unit includes pseudo-random

data. WD 2007/ 099075PCT/ EP20 517 5 20
B 2ot BN TIBSRE? 1 1o TR G aealeaa oo of the
rac |I8dg\%§é er is associated with

transmitting radio link control (RL.C) data units to the mobile device; and
receiving at least one error metric from the mobile device indicative of errors associated with

the RLC data units received by the test module.

9. The method of claim 8 wherein receiving the at least one error metric comprises
receiving a unit count from the mobile statiom, wherein the unit count identifies how many RLC

data units were successfully received at the test module.

10.  The method of claim 8 wherein receiving the at least one error metric comprises

receiving a unit count from the mobile station, wherein the unit count identifies how many RLC

data units were unsuccessfully received at the test module.

11.  The method of claim 8 further comprising calculating an error rate based on the error

metric.

12. The method of claim 8 wherein receiving at least one error metric comprises receiving at

least one error rate.

13. The method of claim 8 wherein transmitting the RLC data units comprises transmitting.

the RLC data units to the test module via a unidirectional downlink radio bearer.
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a random access uplink transm ssion channel. 21. A
nmobi | e device conprising: a processor configured to

FolldAabs7@ test nodule in the nobile device pcrp2007/051795
responsive to a test activation nessage received from
a test system- a netric evaluator associated with the

14, t dde madnd o claiy Bd@ﬁfei'rgﬁﬁf@a"% the Rbi FeiRd iR Ceippies transmitting
netric based on RLC data units rece] ed fromthe test

the RO ciiaHis 1 e 505 80D 4 PAOMI TGS or
configured to report the error netric to the test
system 22. The nobile device of claim2l1 wherein

Ry T

Comt @ test nodule to determ ne the error netrlc
PYRE% robi | e device of claim21 wherein the metric
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a units unsuccess ecel ve t est
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evi ce im21 wherein the error nmetric

g%%loﬁﬁctﬁ)hémpltﬁlaﬁa@m (RAfr YERESE thelniSbilBBEViECand the test
eva uator Is configured to determne the error rate

baggsmon the RLC data units received by the test
nmodul e.
receiving radio link control (RLC) data units from the test system; and

returning looped-back data units to the test system via the unidirectional uplink radio bearer,

wherein each of said looped-back data uniis comprises at least a portion of the RLC

data unit received by the test module.

16.  The method of claim 15 further comprising configuring a unidirectional downtink radio

bearer between the test system and the mobile device.

17.  The method of claim 16 wherein recelving the RLC data units comprises réo_efving the

. RLC data units via the unidirectionat downlink radio bearer.

18. The method of claim 15 wherein receiving the RLC data units comprises receiving the

RLC data units via a downlink conirol channel.

19. The method of claim 15 wherein each RLC data unit includes pseudo+random data.
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25. The nobile device of claim?21 wherein the nobile
device receives the RLC data units at the test nodul e

' link.control channel. WO PCT/EP2007/051795
BB Rt SRo007 051708 26, The mobil e dEESIS
claim 21 wherein the nobile device receives the RLC _
20. dalie mahed obglaimK® whesgin fsdinidiregtiogalaipling rafip depiepgassociated with
downl i nk radi o bearer. 27. A test system associ ated
a rangoprrogestopiinicransission c8amelt est system conprising: a
transcei ver configured to: transmt a test activation
nmessage to the nobile device to activate a test
21 m)dgul g in the nohile device; transmt radio |ink
- coheBfe 484E)CqRIEemi ts to the nobile device: and
receive at_|east one erro tric fromthe nobile. ‘
AEores Aoy b 2 it (8 mORE b B T e T s o oo
93] vl fBh s £ Go¥G b Mot B st §terf0dU €.
a metric evaiuator-associated with the test module and configured io determine an ermor
metric based on RLC data units received from the test system at the test module; and

a transceiver configured to rep'ort the error metric to the test system.

22.  The mobile device of claim 21 wherein the metric evaluator comprises a counter

configured to count the RLC data units successfully received by the test module to determine

the error metric.

23.  The mobile device of claim 21 wherein the metric evaluator comprises a counter

configured to count the RLC data units unsuccessfully received by the fest module to determine

the error metric.

24, The mobile device of claim 21 wherein the error metric comprises an error rate, and

wherein the metric evaluator is configured to determine the error rate based on the RLC data

units received by the test module.

25. The mobile device of claim 21 wherein the mobile device receives the RLC data units at

the test module via a downlink control channel.
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28. The test system of claim 27 wherein the received
error nmetric conprises a unit count that identifies

Rey20580969BLC data units were successful |y recgdyesholyos179s
the test nodule. 29. The test systemof claim 27

wherein the received error. metric conprises a unj
26. ¢ ol Mphiterdevige At Flaimed W'Wﬁ’@d@é %fe&ﬁ’i"?%fhﬁﬁ'-é: data units at
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units to the test nodufe via a downlink control
chanfgbiie device:

transmit radio link control (RLC) data units to the mobile device; and

receive at least one error metric from the mobile device indicative of errors associated

with the RLC data units received by the test module.

28.  The test system of claim 27 wherein the received error metric comprises a unit count

that identifies how many RLC data units were successfully received by the test module.

28.  The test system of claim 27 wherein the received error metric comprises a unit count

that identifies how many RLC data units were unsuccessiully received by the test module.

30. The test system of claim 27 further comprising a metric calculator configured to calculate

an error rate based on the received error metric.

31.  The test system of claim 27 wherein the transceiver is configured to transmit the RLC

data units to the test module via a unidirectional downlink radio bearer.

32.  The test system of claim 27 wherein the transceiver is configured fo transmit the RLC

data units to the test module via a downlink control channel.
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a transceiver configured to receive the RLC data units from the test system and to transmit

the looped-back data units to the test system.

34. The mobile device of claim 33 wherein the transceiver receives the RLC data units via a

unidirectionai downiink Vradio bearer.

35. The mobile device of claim 33 wherein the transceiver receives the RLC data units via

the downlfink control channel.
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