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performance tests. While conventional test procedures apply to many wireless communication
services, they are generally incompatible with point-to-multipoint services. For example, some
conventional test procedures require that the wireless communication device use a bi-directional
radio bearer to enable the wireless communication device to loop-back received test data to the
test system. However, wireless communication devices typically use unidirectional radio
bearers for point-to-multipoint services. As a result, the wireless communication device cannot
loop-back received point-to-multipoint test data. Other conventional test procedures require that
the wireless communication 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 operate in an unacknowledged mode, where the wireless

communication device does not acknowledge or otherwise confirm safe receipt of data. Thus,
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radio bearer between the wireless communication device and the test system. During the test

pr ovi

mode, the test module receives RLC data units from the test system. A loop-back module
associated with the test module returns looped-back data units to the test system using the
unidirectional uplink 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 RLC data units successfully received by the test module.
The test system evaluates the looped-back data units to determine the performance metric.
BRIEF DESCRIPTION OF THE DRAWINGS
[0006] Figure 1 shows protocol layers for a wireless communication device according to one

exemplary embodiment of the present invention.
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module in responsive to a test activation message. During a test mode, the test module receives
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 wireless
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
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[0017] The data link layer L2 serves as a data transfer layer and includes the Medium Access
Control (MAC) and Radio Link Control (RLC) sub-layers. The MAC sub-layer maps the
transport channels from the physical layer L1 to logical channels that characterize the type of
data transmitted, such as control channels or traffic channels. The RLC sub-layer provides
transparent mode, acknowledged mode, and unacknowledged mode data transfer services for
the user and control plane information of the traffic and control channels from the MAC sub-
layer. The data link layer L2 uses Signaling Radio Bearers (SRBs) to transfer control plane

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

to the network layer L3.
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the wireless communication device 100.

[0020] The present invention executes performance tests while the wireless communication
device 100 is in a test mode. To enter the test mode, the test system 200 sends a test activation
message to the wireless communication device 100. More specifically, test system 200
configures a unidirectional downlink radio bearer between the wireless communication device 100
and the test system 200, and test controller 120 activates a test module 130 responsive to
receiving the test activation message. After activating the test module 130 and configuring the

unidirectional downlink radio bearer, the wireless communication device 100 transmits an
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Alternatively, if the metric evaluator 132 counts N,.q unsuccessfully received RLC data units, the
test module 130 reports Nyq to the test system 200. The test system 200 subsequently
determines the desired performance metric(s) for the test data, such as an error rate, based on
the reported unit count. For example, if test system 200 sent N RLC data units, the error rate may
be computed as N,.¢/N, or alternatively as (N — N )/N.

[0023] In another embodiment, the metric evaluator 132 computes an error rate or other
performance metric, i.e., SDU ER and/or BLER. For this embodiment, the metric evaluator 132
computes the error rate based on an evaluation of the received RLC data units. The test module

130 reports the computed error rate directly to the test system 200 via test controller 120.
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mapped to a Random Access Channel (RACH) or any other uplink transport channel, such as a
dedicated channel (DCH). After activating the test module 130 and configuring the unidirectional
downlink radio bearer and unidirectional uplink radio bearer, the wireless communication device
100 transmits an activation complete message to the test system 200. Subsequently, the wireless
communication device 100 operates in a test mode until the test controller 120 deactivates the
test module 130.

[0027] During the test mode, the loop-back module 134 receives RLC data units transmitted from
the test system 200 via the unidirectional downlink radio bearer, and loops-back at least a portion

of each successfully received RLC data unit to the test system 200 via the unidirectional uplink
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count the looped-back data units to determine the number of RLC data units successfully received
at the test module 130 (N) or the number of RLC data units unsuccessfully received at the test
module 130 (Nyag). The test system 200 may then compute an error rate by computing Nya¢/N,
where N represents the number of RLC data units transmitted by the test system 200.
Alternatively, the test system 200 may compute the error rate by computing (N — Ny)/N.

[0030] Figure 4 shows another embodiment that uses a control channel instead of a unidirectional
downlink radio bearer to transfer the RLC data units from the data link layer L2 to the network

layer L3 during the test mode. For this embodiment, the loop-back module 134 receives the RLC
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commuﬁlcatlon c?ewce tOrO and test system 200 of Figure 5 for the exemplary embodiment of

Figures 1 and 2. To initiate test procedures, the processor 210 in test system 200 generates a
test activation message, and transceiver 220 transmits the test activation message to the
wireless communication 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 of RLC

data units successfully (or unsuccessfully) received by the wireless communication device 100,
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1o034] f 5 restitbfisy Boiiwhl RISk GiE 1ty i ars S Rpp Y RLERHES e test
activati§! rRgsAgR '89%%?&”%%%@”%éﬁ%%%?%fa%%&%ga“’S8‘8 ST ﬂ%defo'ock
325). QuBSHERTH S OHUE S ohnR R AR: at8 B 8 et T lyoctional
down""%ﬁ?éggtﬁ%%agﬁ%ﬁ?f“@ R s RO et el S e iRt o %ig%tﬁé“ines
the erroé{n R e”s'cbli?ci’?b vegﬁlo ﬁgéé)"' C\'gezsgrr‘r%g&le% r'egﬁ 8 d%k‘ermmed
m?téato% s%ywste@sfﬂ@vg% kTt 1?%%%@344035%”?

a, bl oc

[0035] éQHVé%g sfaws aﬁlogo(ﬁ%[ ?t bé?]a 4 ﬁHs?trﬁ? @1{3 ogg s% |8Pnog{§|8 wireless
commua{%gtgqr di n %?1 ?rtesz gﬁ&cgl?-'ti ég?{éﬁ‘lg Iggeirg%gry emebodlment of

F'guresg GE‘Z Sﬁ? '”]i‘Egé Pgﬁ?%%{ds %?%éhea%rgpé{s%ﬁ? ’If”vt{%]t Sy%eF”e? sgonfigures
via the ﬁ%%%cietﬁgg adLienV rcega% O 8&1%?(3%% gggrer b ﬁt& Eélggsed

Commuhﬁgtﬁq C\i/\uflgl 1&%%‘#@%% g%/gt%urﬁgﬁ? g%%ckg%o?& a?P@sﬂﬁ%% a& a test activation
messagse alrrba ea{n\glcgegl\\géﬁ Ottrl%gag% geatent ac Y,|a %h\rfr?esss\ém%%%ztﬁesf/érg ess
CommUE%at'orﬁezv%%sb@% 5% VBT BB Rloo R A sh B R Bl
s
roces 17246 RSP EOR R BBl PRSI sE  SPRA 28
subsequenetlyr}gcr:retf\?ers Igépeﬁl‘b%cg%t Lﬁjnrﬂtlstfrsomstlf!lg(\:/ﬁrse efslsJ IcloXm{unlcatlon device 100 via
the unidirectional uplink radio bearer (block 365). Metric 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 wireless 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 channel (block 385). The
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unsuccessful ly) received by the test nodul e 130.
Transcei ver 220 transmts and receives the control and
wal2adoa/0%90ghal s required for the test operati onspCT/BPB81/051795
Figure 6 shows a flom1diagran1that broadly illustrates

on, devi ce

loop-oat PR &P 25t PRgll re oy bRt SRy e
unicire BRI AT rtsad%f%eg‘ %Lt%' Bl S0 0 'eg't“s?fc,te e 500
[0037] 25%35?%‘3@%% Sfhubfiob ERaBR o T SRt B NG R RS e fhmance on &
d%W oh e pERER AT RERER §RREr dps Bpegtss dofoﬂ%wﬁﬁ Thesis
predefili R BgRRe S e iy GoLEL IO e e GPgggrs. including
those %@EB&O&!&%" Ao PR wBRs® Bpofts JSBloviF RBRFRESl5a8 of e

t he mnreless c nication device 100 (bl ock 310).
point-toy R E4HEReERe, ST A A SEn R, ot
roo3s] BRAPEL Shfe e%’g*ﬂatﬁfﬁe RR e find byl ehepq or more than
peﬁorm@&?%lﬁSi?%?ﬂ%r%gﬁ Rl ad g‘\élk’%%fé’oc‘%?ﬁgg? 88%?rﬁ‘ef“8%t%°”? Ligeting. For
examplBe? *F%S%@ﬁ? RRphisR e tod sl BB shrtRiMa bR s 1 g from one
cell to W@?&éhet BOE 4 ed el RS FRubB T g Biod i{Wi%tté'ﬁenW"e'ess
Commuplggtton ea'ucie fb%sl%re]cgl%m(g\k} %%k a%z%g dgfs blsrt%%lilt?ergflrcy grhe fewcell. For

cel S Via

tis em@%éa%'ﬁéeﬁw S E8t50Y AR pBREGE o g §857 584 test
e TR BB A 500 B B
svstem%@é C?ﬁfrr‘g%zﬁ%iasﬁ POTEEPBERG R ar??%q%@%.tngagquayt{ g piess
broadl illustrates the operation of the wirel ess
Com”mngﬁHﬂ ?céil R device 100 and test system 200 of Figure

[0039] a/hlle he a %VS erEFr)lbgsf %e?rq\;%% jon m%rms of a test module 130 having one metric
evaluator 132 or one loop-back module 134, those skilled in the art will appreciate that test
module 130 may include multiple metric evaluators 132 and/or loop-back modules 134 in order to
run multiple tests simultaneously. Further, it will be appreciated 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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Figures 3 and 4. To initiate test procedures, the
processor 210 in test system 200 configures via the
WORRG78073 ayer 110 a unidirectional uplink radP@I/BRRNBO51795
bet ween the w rel ess communi cati on device 100 and the
tes a test

. 00 (bl ock 350 d
o001 EE bR nteeatsy. iy b gBare 81550 Vet b o
oy S BRI e A8 SRR . o

the wirel es i, i evi

f ) ' 00 -
present AR BE VS PR FARORd Bl (S oaE S L Barmpdbpiiptive. and
al charlgt BB GaRT Jbi55 e ekt SR8 sRE s Pt P ycere

inmndelgoﬁedh ac% 9@%@ units fromthe wrel ess comunication

8 VP EMPRY 9“5 P'le uni directi onal uplink radi o bearer
(bl ock 365). Metric calculator 212 in processor 210
conputes the desired performance netric(s) based on
the | ooped-back data units, as discussed above (bl ock
370). [0036] At the test wireless comunication device
100, the transceiver 170 receives the test activation
nmessage (bl ock 375). Responsive to the test activation
nmessage, the processor 150 activates the test nodul e
130 (bl ock 380). Subsequently, the test nodule 130
receives RLC data units via either a unidirectiona
downl i nk radi o bearer or a control channel (bl ock
385). Thel oop-back nodul e 134 returns at |east a
portion of the received RLC data units via the
uni directional uplink radio bearer (block 390). [0037]
The above-described invention enables a test systemto
verify that the performance on a unidirectional radio
bearer and/or control channel, such as those used for
MBVS, neets predefined performnce requirenents. This
in turn enables wrel ess service providers, including
t hose that provide point-to-nultipoint wreless
services, to provide adequate coverage of the
poi nt-to-nultipoint service with the required quality
of service.
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[0038] It will be appreciated that the above-descri bed
i nvention may be used for nore than perfornmance

WO e®viovy7s The test system 200 may al so be usedPCDEP2007/051795
perform functional testing. For exanple, after the
net wor k hands- over contrq#%ﬁgﬁg wi rel ess comruni cation
devi ce 100 from one cell ot her, the test nodul e

h
1 PSR by BeRuele 1500 5P RPIL R 41 1e o
br oadcast data transmtted fromthe new cell. For this

comprisiighodi ment, the test system 200 i npl ement s either of

act%ﬁ%@ Y SHIRREL e D e bePhRrSab e old b iR messace
at% % % L)F¥sten1200 confirns that the broadcast
oeﬁg\r 8? SR EPESHtHIet i oni ng properly at the wrel ess

d I h b
reoR0R tkh%ﬁt@?f@ﬁ?d%ﬁ%"w@? Pribe S SREES moaute 130
detgiBHi ar‘i%ﬁﬂ“‘ﬁ%’&éﬁ%@ @*&%ncll ?ﬁts ugﬂrp%%ei@%& Sstpgauie; and
ep @l Ui MEL Bl G P back modul es 134 1 or der
to run nmultiple tests sinultaneously. Further, it wll

be appreciated that the test nodule 130 in a vvi rel ess
i cat.i

innclude bot h Bt ri .
2. SORTGER £38n 8 Sloring N8 tiPEmiRl o olhi brpig e mLc
th Lastly,
cata it o BT Vbt bl Eert i e Wi el ess. cormun cat i on
device 100 may include bidirectional radio bearers, in

addition to the unidirectional radio bearers being
o Ifight %ﬂgod?itcl%‘?rgﬁsv{f@% B Gy PR, FRLL RO RV il e mLc
he A Erle i n other ways than

data “”F%}d/ S“CSeSS l‘lm]&lr% Y& Fesgm"?lét Stein without departing

fron1essent|al characteristics of the invention. The
present enbodi ments are to be considered in all
illustrative and restr ct ive an

4. iﬁang SodcogS a|m 1 wherein dfaﬁeémr%n%tgﬁgrrghréle o rsﬁ% etzél#rrllining an
error ra[eatpa%%d oofn tFlelz1 ﬁLepc%?angr(ﬁ% recelve%satqhe 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 downlink 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.
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i ntended to be enbraced therein. CLAIMS 1. A nethod of
i npl ementi ng performance testing of a nobile device,
wo b@7oetondd conprising: activating a test nodubPer/apP20pties1795
nobi | e device responsive to a test activation nessage
recejved froma,test syste r.ecei ving.radi.o |,ink
8. BIRPET O PR NPE PRAPTIENES bt gl ¢ BEPIS e licnihe Method
com ri(flet_errri ning an error netric based on the RLC data
Pt s recei ved by the test nodul e; and reporting the
error tric. tp the test ste .. The net hod, of
nangirlfifg 4%ehafivefod BEataRiie T billesfvis 1 aFFiel 2 ik moguls of the
co§ﬁ1ti n\chet_he RLC data units successfully received by
R ?%% fodul e. 3. The nmethod of claim 1l wherein

e o B GREL 88 il BB Bl R aBy st s
h of ..cl ai m er.ei.n .detfrrri ni
t

dule. 4. wher. ei. , .
recdfid efeat ndefel reSRIrrLLE Belleia REIG G EbFRoP st fboiated wir
he RLC d j I ved h
B S i ey PR Wit bl wier i n rece ving the

RLC data units conprises receiving the RLC data units
at the test nodule via a downlink control channel. 6.
uring a

h f ¢laim.1 furth i Si fi.
o JiF alFRle i St s e R RS SRR AR ot
receivi%@rﬁ{%o%ﬁgl‘ééqqsﬁl%%b#:std @g, gliFée?mmgPuglt%h%ﬁg%rﬂ@eg LS\/‘V rrrr]1a6ny RLC
cata BBl T "R B Dear or . 6. A et hod
of inplenenting performance testing of a nobile
devi ce, the nmethod conpri sing:

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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transmtting a test activation nessage to the nobile
device to activate a test nodule of the nobile device;

wo e@n®vaori i ng radio |ink control (RLC) data unPCBEPIM07/051795
the nobile device; and receiving at |east one error

d f
4. JBe Blelgdd MR e nia G hP R ERA Fo R e RRS ransmiting
9.. The, net hod
the RLG B8RP Fracsreefiel BRE o Pl mpr s e
receiving a unit count fromthe nobile station,
wherein the unit count identifies how nmany RLC data

15, Rohdiiad ShERIGFENT bP ot Rl a7 clobfc hREs. TR el

m rIIeast one error metric conprises receiving a unit
COMPrEint fromthe nobile stati on, V\herel n the unlt count
entifies RLC dat a uni ts uns essf ul
acty 4l ¥ %?W%@"F%ﬁ} PSRy e R R Hignte
furhhsr )] t Qgﬂcalculatlng an error rate based on
f95&'vE |f8 PrPE 12, The met hod of cl ai m8 wher ei n
ne ,error

confi@ ot ks ERRpiE e begfer PEeR 159 MRRAS fiqeand pe test

IS im8 wherein transmtting the RLC data units
836 i ses transmtting the RLC data units to the test

ool Rk S B B R et
B BTG tﬁeipeag"%h = bRl it fgio vearer
B B BB ER HE lgh veec

b|Ie devi ce responsive to a test

g% IL\% c Ver?ebél tﬁeggesg%odul

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

bearer between the test system and the mobile device.

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

RLC data units via the unidirectional downlink radio bearer.

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

RLC data units via a downlink control channel.

19. The method of claim 15 wherein each RLC data unit includes pseudo-random data.
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received froma test system configuring a

uni di rectional uplink radi o bearer between the nobile
walewroeozhd the test system receiving radi o | PEREP2007/051795

control (RLC) data units fromthe test systenm and

20 TFE Mo aerbrar Toprieer du SPlBdrlp PoiERurocited wih
q each of slaiq Iooped-b ck qata units conpri ses at |east
a randofit g ept YR EHrARY R HEE N ¢ recei ved by the test
nodul e. 16. The nethod of claim 15 further conprising

configuring a unidirectional downlink radi o bearer
et ween the test .systemand the nobile device. 17. The
21 REoHiE kg

_ I8 wher ei n receiving the RLC data
= prirsDr ETBUIRIC AT ALcoT BiReg cgaedrote iR e orbig o @ test

f. clai wh [ Vi h d '
AR Bt el dREMeD T S bl i s vi 2 a downl i nk

. | ch ., . JTh h f. clai i
- mEBEic Bl RGPl RS0 e
. 5 ; ha . h
PRt ased Bl ol e ke e el e 2t b8y ite: anc
BT RN R o oo B OB L8 10 ke aut e
the nobil e device responsive to a test activation

nmessage received froma test system a netric
St

| ' ith th dul d
2. BBl e R SRl M 2 i R BR Rl BalBlisse rpiter
conioufiBl Bebhfe RECTALE Ruls DEhesBul o B RIS BstinpSyh S betermine

error metric to the test system
the error mefric.

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 test 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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22. The nobile device of claim2 1 wherein the metric
eval uator conprises a counter configured to count the
wRk@7degoas units successfully received by the tBSI/EP2007/051795
nodul e to deterni ne the error netric 23. The mobil e
VIC cl eval ua
26. gﬁ %%ge‘ﬂc %‘ﬁﬁ ’33218% ?rf"ad'ﬁeeﬁ‘o%e %% CrﬁreF%%eﬁ;ﬁL‘&%%ata units at
unsuccesst ul by the test nodule to
the testa*é?oféﬁws R8Nl Sl PReSE Bt 0 LEv ] o aavt ce. of
claim2 1 wherein the error nmetric conprises an error
rate, and wherein the netric evaluator is configured
eternm ne t.he error e, based he ,RLC dat.a
27. hﬁ?%qsy?etsweﬁsesﬂaw e maBlem iRy teif st S cofipligne:
ir Icel_of claim?2 1 wherein the npobil e device receives
a qq’?gel\-’f_c,cogggge%?ts at the test nodule via a downlink

RGP %tetSEaaws o Broge B R (o6 a8 a1t gy in the
at t sI nodul e via a unidirectional downlink radio

bedl &r" 'Ie ¥'CeA test system associated with a nobile

ek r?octoﬁ??'éﬁﬁéf o SRR kot tsﬁa%”%% ;éirt 0
| Ce t

HesEvE R leaS) 1B ewgﬁe dafﬂt’ﬁﬂi B Gopie S Thoted S?t'vam@aﬁsgoc'ated
SPLV%f“th%ﬁEed &7 IR ESHAERY LRE eI G 2§ et O

errors associated with the RLC data units received by
the test rmdul e. 28. The test system of claim 27

28. iﬁ%gﬁs ?3{13; Cel 'I?\gvggrrﬁén\?\;rh%n%%/eﬁ\h%éf%ﬁetﬁcﬁ?o[mgpr\%? g unit count
that ideRtH %%’JMLW R[E %% avt?n(?tst\)ryeré Ié]L(T“ccteg“s‘?’fuIlyrrroegzgllved by the test module.

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

that identifies how many RLC data units were unsuccessfully 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 to transmit the RLC

data units to the test module via a downlink control channel.
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29. The test system of claim 27 wherein the received

error nmetric conprises a unit count that identifies
whow7oegys RLC data units were unsuccessful |y rBCEER®A7/051795

by the test nodule. 30. The test system of claim 27

fur r, Conmprisi ?rjgg_a metric cal culator configured to

t.he .
33. égp%thpgleglcgﬁogpp Tate based on the received error
tric, 3 1. The test t f. claim.27, wherein th
a ppFidsebiarTiapree 40 B PR EEL Brn e PbiE e VB S A V€ to a test
un[i tg to the trestiveﬁ{jgl e vsita aEFuni di recti onal downl | nk
Rt (i orbrgg?%a!g_e 5%6: érf]ég? §5y/§ &m of cl ai m 27 wherein
o oy Bt ARG 5 PEul  SRT PGl G PRk Ip o BB b
[.33. A. ile deyice i Sinag.
SRRt Ba Bl e Elo B Bm T P AR oA Fboc-vack data
BT AEa Bl e ootk BB TelE B8 P recavea by e

EeSfOCiﬁt _eda/\nth the test nodul e and configured to
8 WPH Fb%rbed-back data units via a unidirectional

uplink radio arer. erei.n_each of said | ooped-back :
a gtk doPb Gah i ke W REG SR s ForoRediet STREHAFS ransmi

ink control (RL dat nit, received by the test

Lpg:]%?pee;dfbaqch dg&’tlim%é%gleaggt Sé(gtﬁm'gur ed to receive the

RLC data units fromthe test systemand to transnit

the | ooped-back data units to the test system 34. The

bi | e. devi.ce of .cl.aim 33 erein the transgei W
3. TR hoBIe TS otiai R et RS i Belyff e REE I data units via o
unidirecgioml 'onk”quar%i 0 beezF\rrer. 35. The npobil e device of claim
R A tﬁe I?raa%Scei ver receives the RLC data units
via the downlink control channel.

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

the downlink control channel.

18



