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1 Translation International Patent Application No:

PCT/ EP2007/ 008438 5 Met hod ard nmeasuring systemfor the

nmeasurenent and testing of a nobile-tel ephone devi ce.

Tgf inveHLion relates to a nethod and a neasuring system
o Sur ement and testing of a nobile-tel ephone 10

device (UE). Follow ng after GSM GPRS and UMIS, HSDPA

(Hi gh Speed Downlink Packet Access) and UMIS LTE (Long

TekntemadiignadnPakavs ApBbicablon din :n AT ERZ 0000 14§§t

15 devel opnments in the field of nobile tel ephone

communi cations. The goal of HSDPA and UMIS LTE is the
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20 data at a rate of 384 kblt/s Bui l ding on this, HSDPA
and UMIS LTE utilise new technol ogies, which al | ow dat a
r atles iupretnctim miltalcssah@l afrgtihed angcreasasuiangapsstes

of .t he .nobil e 25 co tlons net a

r ekt gl t B RO L eper i offs LA anrol ceRBr e

C US4 oy S(UENRr oved nultlnedla services. Figure 1 shows a
schematic display of the HDSPA 30 technol ogy, in
particular of the logical (and physical) channels used
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developments in the field of mobile telephone
communications. The goal of HSDPA and UMTS LTE is the
optimisation of the UMTS system with regard to the
support of data services. UMTS already offers rapid data
services, such as the transmission of high-gquality video

data at a rate of 384 kbit/s.

Building on this, HSDPA and UMTS LTE utilise new
technologies, which allow data rates up to 14 Mbit/s and
further increase the capacity of the mobile-
communications network as such. As a result, mobile-
telephone operators can offer their customers improved

multimedia services.

Figure 1 shows a schematic display of the HDSPA
technology, in particular of the legical (and physical)
channels used in HDSPA. The introduction of a new
transmission channel for user data, the so-called High-
Speed (Physical) Downlink Shared Channel, HS-(P)DSCH, is

significant, Different users share the resources of the



this channel. An intelligent 2I gorithmin Node B decides
whi ch subscribers receive a diata packet at which tine. 5
This decision is conmunicated to the subscribers via a

pa I ' 0 Shar ed
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qual ity and al so packet acknovvl edgenents or negative
acknow edgenents are provided in the uplink on the
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CQ value, which rel ates to the CQ tables, which are

10 deetat¢dheavany h&s3GPP speci fication TS 25.214 ("Physi cal
| ayer procedures”). Different tables for different 25
categories of user equipnment (UE) exist, dependent upon
t heseo el e sefagierplregr bl fihdy oth &ind heyudi i thoranex angbe,
Tabl e 1 shows the CQ table for the UE categories 1 to

6.
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range 1 137 1 2PSK'0 9600 O 2 173 1 PSK O

15 Dedicated Physical Control Channel, HS- DPCCH The HS-
DPCCH is a physical uplink channel, which is used for the
communication of management or control information: HARQ
ACK/NACK and Channel-Quality Information. Figure 2 shows
a schematic display of the structure of the HS-DPCCH.

20
The Channel-Quality Information consists of the so-called
CQI wvalue, which relates to the CQI tables, which are
described in the 3GPP specification TS 25.214 (“Physical
layer procedures”). Different tables for different

25 categories of user equipment (UE) exist, dependent upon
the complexity of implementation of the UE. For example,
Table 1 shows the CQI table for the UE categories 1 to 6.

CQI Transport [Number odulation |[Reference NIR | XRV
value Block of HS- power

Size PDSCH adjustment
0 N/A Out of range
1 137 1 PSK 0 9600 |0
2 173 1 PSK 0




10

32331 PSKO 4317 1 PSKO 5377 1PSKO0 16 461 1
QPSK 0O 7 650 2 PSK O 8 792 3 2PSK 0 9 931 2 PSK 0 10
1262 3 2PSK 0 11 1483 3 PSK 0 12 1742 3 PSK 0 13 2279

SK—0—14-25834-QPSK-0- 153319, 5-PSK—0—16—3565-5
6-Qﬂﬁ 0 1774189 5 16 QAM 18 4664 5 16-QAM O 19 5p87
5 16-GAM 03120 588715 16- QARF®D 21 6554 5 16-QAM 0 22
7168 T R QAM =l 247168 16-CQAM - 2
25 7168 5 16- QAM - 26 7168. 5 16- M-4 27 7168 5
16- M-5_28 7169 5 16-QAM -6 29 7169 5 16-QAM -7 3
7168 |5 16- (¥ -8 Table 1 CBFS¥mppi nd Tabl e for| UE
categories|ggot 0 ©. |52 The Ckswaluesigegularly [reported by
t he ser e nn‘ent UE arelevaluated thr nlmh JSIbHa B-as a
su : Pé QFSK 0
ggesti on gar di n
9 831 2 QPSK 0
10 1262 3 QPSK 0
11 1483 3 QPSK 0
12 1742 3 QPSK 0
13 2279 4 OPSK 0
14 2583 4 QPSK 0
15 3319 5 QPSK 0
16 3565 5 16-0AM 0
17 4182 5 16-Q8M 0
18 4664 5 16-0AM 0
19 5287 5 16-QAM 0
20 5887 5 16-QAM 0
21 6554 5 16-QAM 0
22 7168 5 16-QAM 0
23 7168 5 16-QAM -1
24 7168 5 16-QAM -2
25 7168 5 16-0AM -3
26 7168 5 16-CAM -4
27 7168 5 16-0aM -5
28 7168 5 16-0AM -6
29 7168 5 16-0aM -7
30 7168 5 16-0AM -8
Tabla 1 CQI mapping Table for UE categories 1 to 6.

The CQI values regularly reported by the user equipment
UE are evaluated through Node B as a suggestion regarding
how the HS-(P)DSCH is to be formatted. With this format,
the user equipment (UE) anticipates the resulting block-
error rate of the HS-DSCH as disposed below 0.1. The
higher the CQI value, the higher the specification of the



how the HS-(P)DSCH is to be formatted. Wth this format,
the user equi pnent (UE) anticijpates the resulting bl ock-
error rate of the HS-DSCH as di sposed below 0.1. The 10
hi gher the CQ value, the higher the specification of the

tEEﬁQﬁI‘]s§§bﬁnféﬁﬁé@topfthteh$isﬂ§s@§cb'lm' bebeynihafs i to

say, the better the quality of the radio cohnection nust
besas, Fohe exanpt e, thid qusd idyer feqbepredio (UB)neehorn gnuest
val ue of 14 according to Table 1, it suggests an HS-
(P BscH format with transnission-block size 2583 bits, 4
channel s and QPSK (quadrature phase shift keying)
nodul ation. _|If an HS-(P)DSCH i s fornatted in this manner,
> 10FPReek#BALH skf oI @audPreate (BF) t RePHS- DS

est,LipLeds a§,% dé(ﬁmqlgb%oo”?a%l% 1bf 11c\b9§%§eé9§°z£x‘?sﬂéhe

suggestion o e user  equi pnent selects a
tr dA$NEEY| Dowrrar Watthmttﬁadﬂnglsenospeéotkcat rendS&tcurtdi ndg

to hi er a, hi her rans -block error
ocRalhelg il A e phegR Thar Re 2y
Acgenadl 89l yn . NoflearB iehowdydsictieak! Yosghetédaih rmﬁnmim,
format according to the reconnendation fromthe user

10 eq@hﬁnﬁﬁ@n%mﬁsmmbﬁw}wr@@tﬁ AL oehahmellS Th¥ftthgl aand
Fﬂz%é{?é‘d ds}o%%%q OURO”IEhﬁo&éaﬁS,, SO the
qualtylsa umrarlse under the title "Adaptive
I\/bdugges'omlarME tcnﬁjluxyﬁvmqmo@me(lAMD)JE andnsee)lws teo
%ure a. r obust data{_1 d" nsm.s

AR PR FAHD (T (A BUGITE PEpRA) | FELLORY o cording

pr Qbo§0ﬂ11gﬂlér aeseraldeyi eehGYhprr eeghyess &vfsiclaiaor
packet, it _requests the data packet again. Upon
IS r et Pt YR HFVeHe RFakedl vt P5RER S8i BRC MOTUSEIcan sel ect

Accordingly, Node B should ideally select a transmission
format according to the recommendation from the user

equipment (UE).

20 The selection of channel coding and modulation methods
dependent upon the transmission quality is also
summarised under the title “Adaptive Modulation and

Coding Method” (AMC).

25 In order to secure a robust data transmission, HSDPA also
uses a so-called HARQ (Hybrid Automatic Repeat Request)
protocel. If a user device (UE) receives an error data
packet, it requests the data packet again. Upon
repetition of the packet transmission, Node B can select

30 another type of coding, which allows the subscriber an
improved reception (incremental redundancy). This type cf
coding is referred to in the specialist terminology as
“redundancy and constellation version”, or abbreviated as

“redundancy version” (RV version) or redundancy type. If
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30 anot her type of coding, whi.ch allows the subscriber an
i nproved reception (increnentél redundancy). This type of
coding is referred to in the specialist term nology as

"redun C nd. _con lat i ver si,on” revi at S
R G e H Bt b P o) U st ERET R B O
5 NadpaE kaisthas ikeemnttinanaéeatktow DeddmEmdiser (AR prent

(UE), Node B nust wait until the_acknow edg nEn&%éf(}Q
or NeRIgAlS VA KRORHERISERGE R VAT RIACKG T fdrig M 58"

beghce e MeA (30 cgalsedp” §haPyand: Wakdn'sntifsANYH ssion 5
mechanism. In the intervening tinme, Node B can transmt

f unedleanickm)a packées ingeripsing ek irguiaantB (Q9m) tyigasmit
ot her roces . A_user _devjce t p to 8
oot BTN s §PaEEsobo BRE e FAE SRS el ) ¢
I ndependatiy HARQesSk@p- Andswai Hévidansm s Hupparec h@anicsns.
10 Furthernore, nethods for the exploitation of severa

anP2FMEE Dt RY BISFECOEF  abilof FECSVEV NG T &P ffuf
MUt £ i b i RHP WA RS M MO e nWWhi; & Dt @XP A dm 150 iG] R hsRathal,

diversity, wherein (identical) antennas are erected at a
15 gi ven spacing di stance from one another but with the

Sab, LALLENIA Ly andiar polacisalian divelsidderal
according to which two - ant ennas are erect ed with an
angtt erinal ffear ene@smaft80 apdAdl veedai ane @ndttherle iInput
order to reduce interference effects in the radio ,
Dl SRR B haBoT noratts TRl daich gpatial
( Pepke tdirQUOIRPE iRy (FBAASi O ) COMtE RIS & rAlk-detewn agnd
can, in principle, be used wthin the framework of

Hm:men Refasriggc eliiss apadefromt pee ATHfcdiul efdht the same

/B Ao 00T, 8 MIEA e s ik

specidh oatd emtehanst heedetactsd with an angular difference
of 90° relative to one another, in order to reduce
interference effects in the radio transmission and to
increase the peak throughput (peak throughput) by means
of code reuse, are known and can, in principle, be used
within the framework of HSDPA. Reference is made to the
technical report “Physical layer aspects of UTRA High-
Speed Downlink Packet Access” (3GPP-specifcation 3GPP TR
25.848 specification) for the details.

The structure of an HSDPA or UMTS LTE compatible network
requires special test and measurement solutions. In
particular, test and measurement solutions are required,
which provide information about a potential error
matching of the user equipment used (clipping) or its
general defectiveness, about a defective implementation
and about the resource efficiency of the equipment used

{performance) .



The structure of an HSDPA or %NWS LTE conpati bl e network
requi res special test and neasurenent solutions. In
particul ar, test and nmeasurenent solutions are required,
30 which provide information about a potential error

mat chi ng of the user equi pnment used (clipping) or its
geTies abb peftectii vdre $gesaboutinaenefect i v echans ferenttat | on

and apout the resource efficiency of the equi nt used
( pER T e oo ERE SbBE Ot 2t e PERRHT I e s
t hgw 88101 ®r 40 dd NdAathemadneasyreaeNdn et hod and a

measur enent system which provides the naned

Sinformation. 5 This object is achieved according to the
in i Qn. i .c| ai.m
AL A% 8 TARKSIELCTRLIG B8 Sarsl A hety
depenserdmerd] ajethochricabndadyand ageoirs T wartdhéry a

devel opnents. 10 The essential _idea of the jnvention
t o7 SUERREN by S G R AT ANBE P Cotth ki (HiF gippgnden
t he palti WontG@@n ddRaragkoakityné ndicad 0ipgmeitd .nunber

of re- transm ssions for a data packet, in each case
10 dependent 15 upon the transmi ssion power or respectively

t hen IR s o dTANSRAIGE SFOLABL 3 COORE NAL 1 on édjgik‘ésfén%f) . In
this context, with an increase Iin transm ssion power, a
rispewptiC@ pealaneteans,i sorkass ngheatiat ¢ Hrrouglybgutand0a

decl.i nin u r of re-trapnsm ssions can theoretically
o brtieh iedy arkfbRe neb e Ha o0t i onal 1
depensants 4ipers tfhe anpherephakéon, i@ e idsg Cgenvahue

can be expected, and an increasing nunber of re-
I3 ¢ rapihi 19 di@nsnisadRNcasESHI R ¥ PP Hny dharkhel TFCI

(Transport Format Combination Identifier). In this
context, with an increase in transmission power, a rising
CQI value, an increasing data throughput and a declining
number of re-transmissions can theoretically be

20 anticipated. With an increase in TFCI, optionally
dependent upon the implementation, a declining CQI value
can be expected, and an increasing number of re-
transmissions in each case with the same channel
conditions. The data throughput will increase up to a

25 given value, until the re-transmissions and the BER (Bit
Error Rate) have a relatively larger influence and
accordingly once again reduce the data throughput. In the
case of deviations from the theoretically-determined
ideal line, information is obtained regarding defective

30 matching (for example, c¢lipping}, faulty hardware,
defective implementation and resource efficiency
(performance)}. Beyond HSDPA, the named technologies and

parameters, which are relevant for the invention, are
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conditions. The data throughpyt will increase up to a 25
given value, until the re-transm ssions and the BER (Bit
Error Rate) have a relatively larger influence and

acepsdlingly NG AGRTa L@ﬁugﬁeébﬁi@@@i%ﬁ.hm_*ngl n the

case of deviations fromthe theoretically-determne

i devrentiiven isnfrotmeeistnicsedbtai beel cagaxd vf dSDEE| ve
30 matching (for exanple, clipping), faulty hardware,
defective inplenentati on and resource efficiency

( pet f origrenge)cinBeyond HEPPAnvENei crerhd eclamalregieas and
paraneters, which are relevant for the invention, are 7

al BB (CHPRUFESUVRS EFEPEpREI PFE2ET IR R C&EdINGRY, the

| Ve O $NYe heSkhireti®dst Pethensontexti 201 HPRPAmek By ;
one enbodi nent of the invention, the neasurenen 5

mes¢ioti b igrd gee stifensneppavineed eet ingp T iggetdtei ng

pa er. t sur.ed: ecti var.i apl r ter;
LR A TR R s P Ehte 2 Rl th Rt
sehpai ethopaylatdteg patraaeler ps pahet sasinde o rdependent the

upon the sel ected vari abl e paraneter; and presenting the
10" orersé’sl&lstrs,wg‘ﬁﬁéllﬁi Rl eReherhg Hed PSS SRVEL
POYET hOIT L pBr@NEBALE n &0 THh NAS it AR dordi (€@teh can
(TFCl) can be selected as the variable paraneter. In a

f upe heglesisstiase e vheslehioughpinetcan be sel ected 15 as
the operating paranmeter to be neasured. Furthernore, the
Channel Quality Indicator (CQ) or the nunber of re-

t rensan (sitoes rRebdessaeytcanhdetiseherted asnt be epéeatedg
paraneter to be neasured. 20 Myreover, in a furéher

ermore,

2
entdi He PGP RE PRAVBREFGA, T2 He® BRATILRY of U

MeasdiI HBHe IDQLANREST $n82Ba€ORAP[EEH (die tHeOlhaWeRgost eps:
setting a neasurenent interval; setting the nunber of
t eStarFdiMss opist ierePRar g efaeRe Fefsited as the operating

parameter to be measured.

Moreover, in a further embodiment of the invention, the
setting of the measurement parameters can comprise the
following steps: setting a measurement interval; setting
the number of test points within the set measurement
interval; and setting the number of measurements per test

point.

Furthermore, the measurement method can comprise a
configuration of the display of the measured results. In
this context, the configuration can contain the selection
of one or more display options, wherein the variance of
the measured values for a given test point; the average
of the measured values for a given test point; and the
valid range of the measured results recorded can be

presented.
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interval; and setting the numer of neasurenents per test
25 point. Furthernore, the neasurenent nethod can
conprise a configuration of the display of the nmeasured
results. In this context, the configuration can contain
the selection 30 of one or nore display options, wherein
t hehw adismioyy off tiive reBasueddreailies dar imqjiugen thest
p0| t. the a the neasured val ues f 2. give
AP Bl e Reeti e PaRgi et (e i dred PediPrs
repgwgmﬁtémmw be presented. 8 The display of the
nmeasured results can include the plotting of the
operati ng paraneter against the variable paranmeter. 5

Thend ”Bh;?l x?ctalt‘i%n"foft 'Ei%e”ﬁ@%‘uﬁéfﬁ‘éﬁt cafh ie1ide the

variation the sel ected variabl e paraneter against the
sevammmmwh@mgéecthé voniskel @ arhnedidrapigainst the

bagairel el canbe heldoconstant, 0, Lhls. CO8X 10

ment’s e I nventl on SO con

sob& wariet 10 rcdnplee menti ngnatﬂnasmemm gwiteod .accor di ng
to one of the previously-described enbodi nents on a
conmputer or a storage medi um on which a correspondi ng

15p s Pf K VAreBH 21 in@e2sd8¢. tRe MBS E Nh LM L& AREANdI Ng to
one enbodi nent of the invention can conprise neans for

sefettvare tivr dperlemenginpan anet eyraneife Needod egcondany
f°£o s&lECId NG, 2 p‘{:%%%la 2&9@%%@& b JTRALS, 0l 1S “' ng

neasur enent for measuring t
sed:@n;mezbn/a:lmea tsmol&egareasdiexd, @kepﬂmdﬂnta umrretslpendmg

selegted vari abl e paraneter and a
tware is recorded.

A measuring device according to one embodiment of the
invention can comprise means for selecting the operating
parameter to be measured; means for selecting a variable
parameter; means for setting the measurement parameters;
means for measuring the selected value to be measured
dependent upon the selected variable parameter; and a
display unit for display of the measured results, wherein
either the transmission power or the Transport
Combination Format Indicator (TFCI) can be selected as

the variable parameter.

These and other prcoperties, aspects and advantages of the
present invention are explained in greater detail in the
following detailed description, with reference to the

attached drawings. The drawings are as follows:

Figure 1 shows a schematic display of the HDSPA
technology;
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display unit for display of tRe measured results, wherein
ei ther the transm ssion power or the Transport 25

Combi nation Format Indicator (TFCl) can be sel ected as
the variabl e paraneter. These and ot her properties,
aspects and advantages of the present invention are
explaired i n greasbevwdet asthematiire digpligl dwithg det ai | ed

description, with FLSESP fotﬁéje}{%t[}&gwﬂed drawi ngs. The

drawi ngs are as f 8 ows a’schematic
di spl ay of the HDSPA technol ogy; 9 Figure 2 shows a

schemati c_ di splay of the structure of the HS-DP
Fi GHF%3 Shows a FgBWcﬁaﬂo‘fo‘F har uraeﬁ%?ﬁtsurﬁﬁ‘FﬂBd

according to one %@'@HQH”E@&chﬁlﬁdT@co an%s%%o'dmﬁ%ﬂ*c' 88 the
Figure 4a,b,c show di splays of measured CQ and 10

t hr oughput val uespdepententveiployPnit ransni ssi on power and
TFCl; Figures 5a,b,c show displays of neasured re-

transm ssions (repetitions) dependent 15 upon

t raigtn‘dessda),rb,pn\meshanddirmayéiicgﬁJm&aa“m&MV\/s:Qa scHemati c

di splay of a neas t system W nmeasuring device

according to one & BHF SR RS S eﬁ’ldt?é’@nflpf’ﬁventl on;

and Figure 7 showsranghatogie doerd edparangtri sati on of
t he nmeasuring device fromFigure 6 for inplenenting a
nmeasur enent net hod 25 according to one enbodi nent of the

. . ‘5a,b,c show displays of measured re-
I YEN LN 53, b how displ £ d
transmissions (repetitions) dependent

upon transmission power and TFCI;

Figure 6 shows a schematic display of a
measurement system with a measuring
device according to one embodiment of the

present invention; and

Figure 7 shows a dialogue for the parametrisation
of the measuring device from Figure 6 for
implementing a measurement method
according to one embodiment of the

invention.

Figure 3 shows a flow chart for a measurement method 300

according to one embodiment of the present invention.

Initially, in step 310, an operating parameter to be
measured can be selected. In one embodiment of the
invention, the throughput, the Channel-Quality Indicator

(CQI) reported back from the user equipment or the number
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Figure 3 shows a flow chart f?é a nmeasurenent net hod 300
according to one enbodi nent of the present invention. 30
Initially, in step 310, an operating paraneter to be

nmeggu g@g%f) | - n §§P9PP

in@gnﬁégi, t e%fﬁﬁgégﬁggffhpng Eﬁanne -Cuapig%nﬁﬁ)icator
( Ok ) ecepdraedndzaci edr gmltike . user sizquil prientpcam telde omgmbér
10_._ of necessary .re-transnm ssions ([repetitions an _be
soradt SEESS Hnar Tl ARRTkEh TR ihTR A e 330 sRE
thisveetivn idhalot! hesteasuedngo nehd oth\ee apdimng it t he

invention is not restricted to the three operating 5
paP AFRPRY S hdEEd bt fBSECaREe | Mt Sy &S

exém;%es.Ftﬁ‘&xl’cﬁ{eroB‘i‘k%itﬁlﬁﬁp?!lh@&ﬁé@éés, WH i, When

measur ed I n conjunction wt e varlable par anet ers
acoorgirer tin tdvajiumggntinonithl tloey ¥af ierelfc e rabede rishe

Status, and, Lhe quali Ly ol hhe, eaul prEnt ysed ace alsg

e
oncet vabi%e. Mo step 39 a variable paraneter can be

sekested. arld tithe quprnesenbreshedegeivmerad tyd,t hee also
transm ssion power or the Transport Format Conbi nati on
| NdPeSROF2RFECI ) can be 15 sel ected as the variabl e
paraneter. The order in which steps 310 and 320 are
executed is not relevant in this context. In the next
st&p 8B, I measuiehdat PparBRERereAtdre [felez@edet In| ghe

°”§r§£@’r&di f4iQfpkthe i pyept H?%"%Hl}e o didld et 0@ the
measur enent par arret érs-can i Acl ude e séttlﬁb ot a
NeRs: prertt  Hartrary dombEdat hen nDiidi cdttorc T HQI0| wde bke

settjng of the nunber of test points within a given,
osel Sl s T ariable ' StabRtlt vt Bubed JnroRisel
255 88t s MEAS WRMBnNh hebeeyabut Mreouls ddldvanRossi Rhesto

set
context.

In the next step 330, the measurement parameters can be
set. In one embodiment of the invention, the setting of
the measurement parameters can include the setting of a
measurement interval. Furthermore, it can include the
setting of the number of test points within a given
measurement interval, for example, within the previously-
set measurement interval. Moreover, it is possible to set

the number of measurements per test point.

In step 340, the selected operating parameter is then
measured dependent upon the selected variable parameter,
by varying the selected variable parameter within a
specified interval and implementing at each given test

point a given number of measurements of the selected test

value.
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t he nunber of neasurenents pe¥ltest point. In step 340,
the sel ected operating paraneter is then neasured
dependent upon the sel ected variabl e paranmeter, 30 by

vagyi aget N5 Selged edavartablespar anptes yid hih "’}finallty
specified interval and iInplenenting at each given tes

popnesentgden mumee engbdamastir efretits ofvariie el ddteed t est

val,u 1 st ep 350, ,the sur.ed results .ohtai ned are
T RELAY ot Bt ERatpdeq] RELPESHLSE ol doh il R ©

t heloth 5pd ayf afhe e 1reasdr adasesehdst ohilaicnediaconttaithe
the plotting of the sel ected neasurenent val ue agai nst

t hE2513RS AAEMEEndfeni APRRCRPHR bhrird idsddisyatem:
system In a further enbodi nent of the invention, the
type of display can be configured in an additional
nefhod Biegher Erbocdmengurét the bivertel afi spihey toe of
”?&f%’éf% FESUl LS c%%%iéﬁr'e{ic'i}{d%t?&d&ei' Gl Q. 9l 0N o

di splay op(il on fromseveral. or exanpl'e,” accordi ng Po

t hehé nv@entiqmatiton ®fpeksi Bieplip hdwedhe arreande sotan
t he asured val ues di spl.ayed for ~a given test point
(VERT Hiitee) P GG O PP 5oL pRLRY BIRE 48 Hava CR&eTal-
aves agecfpitdie aneasunad val ves Ipvalsilayad fior dsaives
test point (Iﬁur chschni tt =Average). Additionally, a valid
r abgeldor thee Visgdsncedof eshet8ea s syt ded ussgn Berpresdnted

Li m L ar. I | shl ay . of, d
(K en SYRPLRGNcCTOREL ROL Y. oF, HE Mo i of sreasur e
dbpodecikad tbhaveb tardaberafe guf eshalajedsvardi vadhew
di I d d th hpuyt [ d dent
T T RO T LT T s
di sdph BYL ASNEGA, S 3d€8ehHbedngoo¥Er Mad inRiMeRir AV eaae tand

limt for the operating
recorded can be presented (Limit).

Exemplary embodiments of the display of measured results
are illustrated in the following Figures 4a, 4b, 4c and

5a, 5b and b5c.

Figures 4a, b and c show displays of measured CQI and
throughput values dependent upon transmission power and
TFCI. Figure 4a shows the display aspects described
above: variance, average and limit for the operating
parameter CQI, measured dependent upon the transmission
power and plotted in a two-dimensional coordinate system.
In this context, the variance is presented by a vertical
bar over every test point, limited by the respective
maximum and minimum measured value per test point. The
average is presented via a round circle. The applicable
range corresponds to the region limited by the dotted

line. In one embodiment of the invention, measured
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paranmeter CQ, neasured depengent upon the transm ssion
power and plotted in a two-di nensional coordinate system
In this context, the variance is presented by a vertica

30-ban1 ey SuteyRIY trast rRQiBh, chhNbé egrdyed e riaspatidrveo
maxi mum and mi ni rum nmeasured val ue per test point. The
averRgeve st esEmvdgwiaadatpoandrert ciie IHe P hatdasre
ra orr nds he regi limted by the dotted
Iiﬁgfn§ﬁ£6%%ggﬁﬂb5#%€%t%5fsgkggfhvention, nmeasured 12
results outside this region can be presented in order to

i mprove the averview and to_support the interpretation
uPhgiEe PR v e Porc Bl BuRLoBLRY qirveths S A@nd
POsshbt er i sV 23RRGhS pYeERgE=ANEDT) | 1A ta fPmitike:

operating parameter CQ, in a simlar manner to Figure
4alnapeas Uke d dBgendent MgpeH T el ededt iR poriP Foriha

Conbi , . TEQL ) 1 ool | e
Chorab et dOa A babibn FOHEREr 10QE | iR oo
si fihatlyesiners ttheFiayeregedncandrdd. tisowsdigwt i firt hdpit),

diagram. the displays each relate to systemwith 2
ant nﬁa%“f&h]aiarﬁ “g%nle)r/? &Ch Fg%?ﬁs?at%‘? P splays refer to
a 2x2 MMO (Multiple-In-Multiple-Qut) 15 system Figures
5a, b and c show dj spl ays of the nunber of re-

t r &RsPRYEN oy o1 Esgaety veny ALTIPIIENSIAGEIhS ST the
sagbs 0af 8, #ar ke lan A nQlkdgr ahg BSSEYMLEHUS Ik ecfr;e(’f 20
free manner to a given user device (User Equipnment) UE
depesplbmts upoien He r ardnMSEP o nMpbwey 1 anidh -TRAT. i plilee Ovidn s
ShOM/Ehe percent age proportion of data packets, which
cotf @ %%‘assigned inthe first attenpt (0) or 25
respectively in one of the subsequent re-transm ssions
(1-6). If a data packet coul d not be assigned even after
Figures 5a, b and c show displays of the number of re-
transmissions or respectively new transmissions of the
same data packet, in order to assign this in an error-
free manner to a given user device {User Egquipment) UE

dependent upon the transmission power and TFCI.

The bars show the percentage proportion of data packets,
which could be assigned in the first attempt (0) or
respectively in one of the subsequent re-transmissions
(l1-6). If a data packet could not be assigned even after
(in the present example) six re-transmissions, this fact
is displayed in the diagram by (N). The maximum number is
not limited to six, but can assume a value corresponding

to the transmission method used or its specification.

For MIMO in the case of Spatial Multiplexing, the display

of the re-transmissions can be expanded to the
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(in the present exanple) six re-transm ssions, this fact
is displayed in the diagrambys; (N). The maxi mum nunber is
not limted to six, but can assunme a val ue correspondi ng
30 to the transm ssion nethod used or its specification.
Foto M IR drtiitre nease rob £ Spatéahs Mitdd pexioly, arhendiaspl ay
of the re-transm ssions can be expanded to the 13

cof ¥ ottty Mnber of streans (two or four antennas)
(see Figure 5b). Figure 6 shows a configuration of a
nmeasur enent system 5 according to the invention, in

whir tduze e adpmisng @emtfégursﬁﬂoraccebrajim&;aatueomtemb’@@iement
of _t he res ntt%nventlo for qi i ng and testl% a.
R T e R ST Ve el R

Pr ey 0eScciE ney t@bﬁeaéﬁwﬁﬂﬁﬁeﬁﬂ.%f 320 .p rd 2ot rielvensibn
630 for controlling the nmeasurenent 10 process is

o?ﬁr‘éd‘ﬁeeaoe%r&”tghé“ﬁeé%?%ﬂ@ YeVFee BUO ENE R o Sa usgler The

deyd £6:640 tRAe"RaBULedyidDE Mserodend e HARMaS0610,
provi des one or nore antennas A, B. The control unit i's

comctped:qr‘(tr@ldluglpltaﬁ-”lnf@rGthbW%é;meo@e@lS@g@Qééton
O{a#é‘césrbe %"n'e%% e¥bc Qoﬁeaéx?r Frleg?‘He Sré%‘ﬁfs a8d to a

ogue or Set e par ane

rramem*ilce e dbabégmeaSSrédedTh/a degk raiearlsmvesmal also

fields, in which the individual settings can bg sel ect ed
r

orPENHISY 0 OF BPge73BteRme B o i i ¢

20cd$nd @ e tpasuiegdlagainbe 68f, WrHidhedy %%e@ltlsposed on
enbodinent, the field offers three different operating

p&N&ﬂét@M? meglgtgd§apdevichah®e! - Quality I ndicator (CQ)
and the nunber of retransm ssions or transm ssion
repetitions. 25 In field 720, a variabl e paraneter can be
seH"Js;um,? whioceds ai dibbobpee vadd etb bysdthte measer pagadevece
fﬂ%% a measurement. The dialogue is subdivided intoc several
fields, in which the individual settings can be selected
or entered. In field 710, an operating parameter, which
is to be measured, can be set. In the present embodiment,
the field offers three different operating parameters:
throughput, Channel-Quality Indicator (CQI) and the

number of retransmissions or transmission repetitions.

In field 720, a variable parameter can be selected, which
is to be varied by the measuring device 600 or
respectively the control unit 630, in order to determine
a correlation with the measured operating parameter. In
the present embodiment, the field offers two different
variable parameters, the transmission power and the so-

called Transpert Format Combination Indicator TFCI.

In field 730, different measured parameters of the

measuring device 600 can be specified. In the present
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respectively the control unit;830, in order to determ ne
a correlation with the neasured operating paraneter. In
the present enbodinment, the field offers two different 30
VaknBOH EmdAF AL Sie NS Fifb@BS ThaShOSs POVES + RN IR Sy
cal | ed Transport Format Conbination |ndicator TFCI. In

fi ehg mepsurpmdy arngeashccdupheanef ekesofreints and the

ne ' ' n i f] In the present 14
et AR B RRRE BBE 1ty o epeci Ty
t he nmeasurenment range, the nunber of test points and the
nugber. o urenents per .test point. 5 In field 740,

i PReFbpta o A1 a5 Eiestis cdan pe" SuTEaRSEn vifori 6 el
sel;reté o €3 e ddmlRMRRhedel Mnp1EHEM &4 | Me a MARRLat ke

the present enbodinment, it is possible to have the
valpahes. Iheths dareafendf erhedimastir et reswessidere teedpve

B e A T L e A TS

t otspecpdint lndvehhe ofanglet efnatl vejtwhef hegre trleasured

measurenent. is to pe inplenented in single-antenna node
(sfﬁﬁ?g s é*?éiﬂyefg antenna node (2x) or in four-antenna

node (4x). The dialogue is concluded by activating the
"K' switch 770 or the "Cancel" switch 760. The
f of Lot by aldbridhAlst i7e¥s RAvéspeepsiRkrl th IBRCIesdnt Wa2o
appki £atd o 3P Jled nGenehat hads PALADSE SIU p Prig) ect  ACK
Acknomdedgenéht ANC?Adaptive Nbgﬁ aﬁ?on and Coding 25
BLERP Bbrookt €f rigr sRangd e€@ht€haanebd@uébs ingldnf dmretvicon
DP%_;:Q%% Crna<:>tcfeed (Féh}%SIO%alinG%gﬂlnggntenna mode (4x). The
dialogue is concluded by activating the “OK” switch 770

or the “Cancel” switch 760.

The following abbreviations have been used in the present

application:

3GPP 3rd Generation Partnership Project

ACK Acknowledgement

AMC Adaptive Modulation and Coding

BLER Block Error Rate

CQI Channel Quality Information

DPCH Dedicated Physical Channel

DTX Discontinuous Transmission

EVM Error Vector Magnitude

FP Frame Protoccol

GPRS General Packet Radio Service

GSM Global System for Mcbile Communications
HARQ Hybrid BAutomatic Repeat Request

HSDPA High Speed Downlink Packet Access
HS-DPCCH High Speed Dedicated Physical Control Channel
HS-(P)DSCH High Speed {Physical) Downlink Shared Channel
HS-SCCH High Speed Shared Control Channel

MAC Medium Access Control

MAC-hs Medium Access Control - high speed

NACK Negative Acknowledgement

NAS Non-Access Stratum

PHY Physical Layer

QPSK Quadrature Phase Shift Keying

QAM Quadrature Amplitude Modulation

RLC Radio Link Contrel
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DTX Di scontinuous Transm ssiopg EVM Error Vector
Magni tude 30 FP Franme Protocol GPRS General Packet Radio
Service GSM d obal System for Mbile Comuni cati ons HARQ
Hydxtd d Aut omakidgioRepeatcReguests HSDPA Hi gh Speed Downl i nk
Parket AccessRrR3birkdSaOP@EHikhgh Speed Dedi cat ed Physi cal
cofit r ol Channébreadsnd PREISEH Hi gh Speed (Physi cal)
DoWHi i nk Shar éef ‘CHahnel LodaSiSCCH Hi gh Speed Shar ed

Coffifrol ChannEF"’”’l\ﬂ‘?‘?@I ar ﬁ%‘@éﬁ“@&nﬁ‘glcamc- hs Medi um
A s Contro

2 tive
Acidrow edgemequ;aj;ggé gﬁg%geﬁgeg%ig(ﬁfbn&% HY Physi cal

Layser QPSK Quadk-akdignPhase Shift Keying QAM Quadrature
Anpirist ude I\/bduhatetr@m M45i 1RL € Raditunkibadd oo rdyis@bn 15 RRC
Radi o Resource Control RV Redundancy Version SF

Spreadi ng Factor SM. Soft Metric Location 5 TFC
Transport Format Conbination Indicator TS Techni cal
Specification TTCN Tree and Tabul ar Conbi ned Not ati on

TTI Transm ssion Tine Interval UE User Equi pnment 10 UMIS
Uni versal Mobil e Tel ecommuni cations System 16 Anended

cl ai ns



1. Measurenent nethod for a nobile tel ephone system 5
conprising the followi ng stepsg - selection (310) of an
operating paraneter to be neasured; - selection (320) of
a variable paraneter; - setting (330) of the neasurenent
paraneter; _10 - measurenent (340) of the sel ected
opdSasE cpaiBfeter to be neasured dependent upon the
sel ected vari abl e paranmeter; - display (350) of the
nmeasured results; wherein either the transm ssion power
or t.he 1BeFpansport nGmsidndoicon Fobhbt itairixmne dwstenm,
sel ect ed s the varia par.amet characterised in
5that t he® ﬁﬁ%ﬁn?1u1%E%#i%%yﬁggtgﬁé%fiy) is selected as
t he oper at sagepat @iret30)t @ thannmeasus ethg 26 Zamdvas we nent
met hod according to claim1l, <characterised in that the
setting BfetHESHeasurenent paraneters conprises: 25 -
setting th@e[@@@%rﬁ”ﬁjﬂm' RireVahriab S€tEd Agndher number  of
test points within the set neasurenent interval; and -
setting theshubber (310 )neds thensagsupenentestargiestimL; 30 3.
Measur enen cc ing .t n [ps s to
10 e ch et Rer ot ) Pe Pal Febra et
conf i gur pagamdresdi tspliay meh stltedmeasem@eh t agudrt sthe

selected variable parameter;
- display (350) of the measured results;
wherein either the transmission power or the
15 Transport Combination Format Indicator is selected
as the variable parameter,
characterised in that
the Channel Quality Indicator (CQI) is selected as

the operating parameter to be measured.

20
2. Measurement method according teo c¢laim 1,
characterised in that
the setting of the measurement parameters
comprises:
25 - setting the measurement interval;
- setting the number of test points within the set
measurement interval; and
- setting the number of measurements per test
point.
30
3. Measurement method according to any one of claims 1
to 2,

which further comprises the following step:

- configuring the display of the measured results.
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17 4. Measurenent method according to claim 3,
characterised in that the steq7of configuring the display
of the neasured 5 results conprises the selection of one

foll owi ng di splay options: - variance of the

measured results for a given test point; - average of
t hef neastpRauFBeIE Sueidioch agcpsingsto 203 HBIi vt : - valid

range of othe LesPlLed fpasied results. 5. Measur enent
met hod accor d

char act ethsedtep ¢hatonfhieyudiiegl ayeofii sheayeasd urted messarest
conprises. -.plotting the neasured val ue_agai nst .the

var| abl o2 Pt BeTEIP AR S £ an S UPEREHE rbt Hotl et ng
to clai ne2iloehay astSFlisedtiohBat the inplenmentation of
the test conprises: - variation of the selected variable

par anet er Vaghamet thdhsemepsisafeneprltanger Fixen test
Measure

Ing to any one of claims 3 or 4, 15

n?ﬁin@?thOd according to claim®6, characterised
e non-sel ected vari abl e paraneter is held

const ant - 80 B gdvbas uwrheneri ssystienpsebdopr o Ny givaredrst
(630) for se{pcting an operating paranmeter to be
neasur ed? "

r

- valid range of the recorded measured results.

Measurement method according to any one of claims 3
or 4,

characterised in that

the display of the measured results comprises:

- plotting the measured value against the variable

parameter,

Measurement methoed according to claim 2,
characterised in that

the implementation of the test comprises:

- variation of the selected variable parameter

against the set measurement range.

Measurement method according to claim 6,
characterised in that
the non-selected variable parameter is held

constant.

Measurement system, comprising:
- means (630) for selecting an operating parameter

to be measured;



'8 - means (630) for selecting a variabl e paraneter
(Node B); - neans (630) for seggting the neasurenent
paranmeter; 5 - nmeans (600) for testing the sel ected
operating nBARAMRESD)  SopeIRARUIE( denen sn% PP her
sel ect ed vg}ia%rg pa}aﬁ%tg?; - fggﬁay un?t 6%0) for
presenti ryotdkreBireasured results; 10 wherein either the
transm ssi on_po he Transport Conbination Format

I ndi cat or 857 Be (528] ctt e HE TR Wi MSBF 8: PAFAhet er

char act eplagadetBri hat the Channel Quality Indicator (CQ)
can be selected 15 as _the operating paraneter to be

Smeasur ed” 9eapBashf BhefRr syt ddsr dERgCEed cPRE AR BINT

charact er:seflekBrt PAtpd NG IBANY [Le58kRE Qp%Hethe

(N
measur enent paraneter 20 conprise: - neans (630) for
setting tkéeptadurenbxitlé mararater;- neans (630) for

setting the.number of, t points . w.thin t set
reasur amsnEPHEGT VAT © afer O el relsby far e T ag it
nunber ofresbtBeasurenents per test point. 10.

Measur enment system according to any one of clains to

| ! 8
109, furt h8PSEBAPr PEFRYT LDGEEROGIE) OPoPOEBAT PHUFIRIg t he

15
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di splay et hbgor80comasidiedy a3 1hdi-Measus ement
system according to claim10, characterised in that
selected as the variable parameter,
characterised in that
the Channel Quality Indicator (CQI) can be selected

as the operating parameter to be measured.

9. Measurement system according to claim 8,
characterised in that
the means for setting the measurement parameter
comprise:
- means (630} for setting the measurement interval;
- means (630) for setting the number of test points
within the set measurement interval; and
~ means (€30) for setting the number of

measurements per test point.

10. Measurement system according to any one of claims 8
to 9, further comprising:
- means (630) for configuring the display of the

measured results.

11. Measurement system according to claim 10,

characterised in that
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the nmeans for configuring the display of the

nmeasured results further conpg%se nmeans for selecting

one of the follow ng display

tions: - variance of the

measur edchveak%\%zilsf %roracgh\f?glintrfr?gt; th5 %%.is ! ’aly: O?Vgé??S of

t he neasure

ues for ‘a giverrtes poin

range ofmddiereelc oedadpeasutios: resigtise mk@nk2for
Measur enment system according to any one of claims 10 or

11,

charSetesti86d Onf Phat e hEP HiLping erlRy rRasBRad

resul ts compril3es biRerndi sphayr&f & 1dIAdR_M ol §ivWBhChebhe

sel ected 15 operating paranmeter is plotted against the
5 vari abl ecipdrraneter. 13. Measurenent system according to

any one of

of__cl ai s 0 12, 20 char.acterdsed in_tha Pe
means for%ﬁ&gagﬁgocoﬁ%?i%%?Sgr%%éﬁgif%§6%rforg%g%§i%Eé he

sel ect eghosanti;abl e paranmeter agai nst the set measurenent

range.

25 14. Measurenent system according to claim 13,

char act ér iVédd 9 FaPASt Of hehfoFe G SPararedbFESPAF anet er
can be held constant.

10 12.
15

13.
20
25 14,

Measurement system according to any one of claims
10 or 11,

characterised in that

the display of the measured results comprises the
display of a diagram, in which the selected
operating parameter is plotted against the variable

parameter.

Measurement system according to any one of claims 8
to 12,

characterised in that

the means for testing comprise:

~- means (630) for varying the selected variable

parameter against the set measurement range.

Measurement system according te¢ claim 13,
characterised in that
the non-selected variable parameter can be held

constant.



