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Met hod and neasuring systemfor the neasurenent and testing of a

nobi | e-t el ephone device. The invention relates to a nmethod and a nmeasuri ng
system for the neasurenent and testing of a nobil e-tel ephone 10 device
(UE). Fol | 3xARglatdien GSM GPRS and UMTS, HSDPA (Hi gh Speed Downlink Packet
Access) and UMIS LTE (Long Term Evolution) have risen to prom nence as the
| at est 15 devel opnents in the field of nobile tel ephone conmunications. The

goal of HSPRAezndtWdhall Patent! ApplikaitiionaNoan pefr /EFR2dd/Doadesem Wit h
regard to the support of data services. UMIS already offers rapid data
services, such as the transm ssion of high-quality video 20 data at a rate

of 384-§bigé%h®ﬁril ing on_t.his, HgDPA ndt¥NWS LLElﬂiJLée new

t echnol ogi €8, ERMPERCEANT PSS U Ofo “IF MBACPERTE " M her i ncrease
the capaci tusefinghesmabmbBiila-¢alephondl daRicest work as such. As a result,
nobi | e- tel ephone operators can ofter their custoners inproved nultinedia

services. Figure 1 shows a schematic display of the HDSPA 30 technol ogy, in

i | f he | i | d physi | h | d i.n HDSPA. Th
Pt oater | BReofngenLdoh ratane sl Ry b sk not BRA% a0 ntdS il Ryt ¢

Hi gh- SpeegotPRnsi makkubPewehinknahaead iGhanrels nBs11R-P3GpHone si gnificant.
Different users share the resources of the 2 air interface (air interface),

whi ch Hre dexsikcabl(Edn

Following after GSM, GPRS and UMTS, HSDPA (High Speed
Downlink Packet Access) and UMTS LTE (Long Term
Evolution) have risen to prominence as the latest

15 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-guality video

20 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-

25 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

30 technology, in particular of the logical {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 algorithn1#n Node B decides which subscribers
receive a data packet at which tine. 5 9his decision is communicated to the
subscribers via a parallel signal channel, the so-called H gh-Speed Shared
Control Channel,, HS-SCCH. By contrast mnth UMLS, where eM/data packet
can be trafdi tHEGTER oIy e erGans! » ih e LR &G ° packet

Lransmi ssi GRiGARNEAR 110 2pl AGR vt BLod i o WIS SRussc {884 di ng

channel quality and al so packet ac nomAe genments or negative

acknow edgeimemts sabe cribensdetdaivehe w@dtiankakathaeatsovtiath etdiné gh- Speed 15
Dedi cat ed Physical Control Channel, HS-DPCCH The HS- DPCCH is a physi cal
upl i nk channel, which is used for the comrunication of managenent or

cont rol 51 nigREAeeR's | iHARQ s AKRGE AUl ARl -Quldiyodd apfmtdon. Figure

2 shows a schematic splay of the structure of the HS-DPCCH 20 The
Channel - Qualairiay lledf erimgtalorchcomsilst Shaf sdreadld-exhlHisrh- Spigedlﬁhfered\m ch
relates to thg tables_lp mhlch are described in the 3 ecification TS

25. 214 (" PRYSTER A BY oiFYERsht Wit 8% HeTerEnt 25
categori es of, Usel EJ @k%rfe@an(lk@ t2draini tdeRendenio 4Pk e N6 ¢ appl exi ty of

|nplenentat|on of t For exanple, Table 1 shows the CQJ table for the
UE cat egor iies thet caBe @(ﬂ HBDERs per toabldie rt riercim iatd iom Raa‘rertea“ﬂcee Nl R XRV

val ue §%OCK of HS- powg Si ze PDSCH adjustnment 0 4/A Qut of range 1 137 1
PSK 0 Y$o0Pdace £78I¥ BsRS 3

User reply messages regarding channel quality and also
packet acknowledgements or negative acknowledgements are
provided in the uplink on the so-called High-Speed

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 value, 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 FDSCH adjustment
0 N/A Qut of range
1 137 1 PSK 0 96000
2 173 1 QPSK 0




32331 PSK0O 4317 1PSKO 53771 PSK0O 6461 1 PSKO 7 650 2 PSK O 8
792 2 PSK 0 9 931 2 PSK 0 10 1262 3 ZPSK 0 11 1483 3 PSK 0 12 1742 3 PSK
0 13 2279 4 PSK 0 14 2583 4 PSK 0 15 3319 5 PSK 0 16 3565 5 16-QAM O 17

4189 5 16-

21 6554 5
16- QAM - 2

7168 5 16-
mappi ng Tabl e
by the user equi pnent

regar di ng

10

QWM Q 18 4664 5 16-QAM Q.19 5287 5 16-QAM.Q 20 5887 5 16-QAM 0
16- QAM 0 232 7168 5 16- QAMIESX 23 7188 5 16-QAM -1 |24 7168 5
254168 B116-QAM |13~ 26 88 5 16-[@QAM -4 27 7168|5 16-QAM -5 28

QAM 7168-5{16-QAM--7 307168 5-16-QAM+-8 Tablei1 CQ

for U§7Zategories 1 t¢P%8% 5 The CQ val ues; regul arlly reported

UE are evaluated through Node B as a suggestion

6 461 1 QPSK 0

7 650 2 QPSK 0

8 792 2 QPSK 0

9 931 2 QPSK 0

10 1262 3 QPSK 0

11 1483 3 OPSK 0

12 1742 3 OPSK §

13 2279 4 QOPSK 0

14 2583 4 OPSK 0

15 3319 5 OPSK 0

16 3565 5 16-0AM 0

17 4189 5 16-QBM 0

18 4664 5 16-0AM 0

19 5287 5 16-0AM 0

20 5887 5 16-0AM 0

21 6554 5 16-QAM 0

22 7168 5 16-QAM o

23 7168 5 16-GQAM -1

24 7168 5 16~QAM -2

25 7168 5 16-0AM -3

26 7168 5 16-0AM -4

27 7168 5 16-0AM -5

28 7168 5 16-0QAM -6

29 7168 5 16-0AM -7

30 7168 5 16-QAM -8
Table 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 eguipment

(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) anticipates the resulting bl ock- enror rate of the HS-DSCH as di sposed
bel ow 0.1. The 10 higher the CQ value, *the higher the specification of the
4 transmission format of the HS-DSCH wi Il be, that is to say, the better

th lity of the radi t 5, le, .if th
caui pront | (UEPTBRILE: of CHSC ol U1 Ha0ReLoF i hePE o TRBFELE, EPI - suggest s

an HS- (P) Q3G fiaidedetdd h &ﬁ@rt?mﬁﬁwrbph@ﬁg 8hd €0 288RnbEt$ondmughannel s
and QPSK (quadrature phase shift keying) nodulation. If an HS-(P)DSCH is

formatted ibethis manner, 10 the transm ssion-block error rate of the
HS-DSCH is estimted as disposed below 0.1. If Node B ignores the
suggestion of the user equipnment (UE) and selects a transm ssion fornat

wi th hi gherpspestdnead | ons @?@Qﬁé’éf‘geqﬁi)prﬁemghﬂt%pé@fgea aohi gher
transm ssion-bl ock error 15 rate would very probably occur on the HS-DSCH.
Accor di ngl waiNetleo B khoadabidizad | yo sBalete b, ttansnggssba afioHfat accordi ng

to the reco ion fromthe user equi n UE). 20 el ection of
channel podﬁﬁ?%gﬁiﬁhﬁﬁﬂ%ﬂW%ﬁbrﬁﬁ?ﬁﬁ@lsﬁ%gggﬁiﬂéku%bﬁet%ggsréﬁtﬁfséion _
quality is @Hsfthe SN i upgesdtdnenté theasAdami fivexdpsubation and  Codi ng
Met hod" (AMC). 25 In order to Secure a robust data transm Ssion, HSDPA al so

uses a so- cadwltHARG (Hyban dHRutDNECE Repfarmietedsih thistwepherif a user
devi ce

dov! 0© DU SoLERR AL S 0, 9815, cPIEKEL i TV SpLUE 812 Packe
estimated as disposed below 0.1. If Node B ignores the
suggestion of the user equipment (UE) and selects a
transmission format with higher specifications according
to a higher CQI value, a higher transmission-block error
15 rate would very probably occur on the HS-DSCH.
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)
protocol. 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 of
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, which allows_the subscriber an inproved
reception (increnental redundancy). Thi % type of coding is referred to in
the specialist term nology as "redundancy and constellation version", or

abbreviated as "redundancy version” (RV version) or redundancy,type. If 5
a packet h&sPE&&ERY PATs d:rtaélstfr?é’%rtoecfi‘lepr’rgﬂr @Bl st wai t

unt i | the fEkaow GRARTRAL « AGID: 107 nd190akioiA edgesmento NACK) for this
e

(
packet has been received (so-ca stop-and-walt” transm ssion 5
mechani sm nelgattive iaatkevowdredeygentante, (Nake Boaarthiransmket fhas herendat a

packets to this user equipnment (UE) via other HA rocesses. A user device
must suppoFFqﬁﬁvﬁg'SSQi%%i%%ﬂ P eddds et YYui val ent to up to

8 i ndepengieni JHAR," Suap-A-HAIdry diA0ST 5, ONITRE AN ST rarkdh ¢
Furt her nore, ngﬁﬁo g for the é%%%é?ﬁaﬁ?gﬁ d’ Severa antenﬁés per

transm tt efuandhear dadeeipaerketdulttd plheld nmer dduitgnere: Alifutvior M MO), whi ch
exploit so-called spatial diversity, wherein identicah%a?ntennas are

erect ed atoéhfg &ﬁﬁgﬁﬂﬁﬁﬁﬁﬁﬁf%ﬂfﬁ_ fq%ﬁﬁQﬁ1 %ﬁﬁn%ﬂﬁp %ﬁtqpt%e sane
orientatl og),ar_%qq/eqr HAROAT r3Rld S i VOIS Yar AR 1B A0 chightd W ant ennas

are erected with an angular difference of 90 relative to one another, in
order to reduepenaeat AR sdfdpectsi-wa ittte trsdi smityssimissilomigms to 20
increaiﬁ t he peak throughput (peak throughput) by neans of code reuse, are
known d can, in principle, be used wthin the framework of HSDPA

Ref erence igg P9 ricQ ol Nohe thREANIFGA HIROQUL TR 1R d@ystvaspects of UTRA
H gh- Speed Downl i nk Packet Access” (3GPP-specifcation 3GPP TR 25 25. 848
speci fi cat pomenhes pee deteaiss.tter and/or receiver (Multiple Input
Multiple Output or MIMO), which exploit so-called spatial
diversity, wherein (identical) antennas are erected at a
15 given spacing distance from one another but with the same
orientation, and/or polarisation diversity, according to
which two antennas are erected with an angular difference
of 90° relative to one another, in order to reduce
interference effects in the radio transmission and to
20 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 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,
30 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 UMIS LTE cgrrpati bl e network requires special
test and neasurenent solutions. In particular, test and neasurenent
solutions are required, 30 which provide information about a potential error
mat chi ng of the user equi pnment used (clipping) or its general

def ectiveness, about a defective inplenentation and about the resource

ef ficiency tole B RAVIdIRHe Y& edPHHIIENGE)is GhelOr OBt 664 of the
present invention is therefore to indicate a nmeasurenent nethod and a
measur enentinshishad® a weashpamenitdewe thoed b dh indfaaumaneont SyYSEem, object i s

achi eved accarding ta the inventiop .by.a asurenent method according to
claimi1 an&%ﬁ§%aﬁ%ﬂ¥%§ﬁﬁﬂﬁgﬁIEV?FE&@%&%W iMJ'to claim11. The dependent
clai n8 gontai n advantageous further devel opnents. 10 The essential idea of

the invention is to present operating paraneters, such as the data

t hr oughput Th@@ ob(j@rdnnel aQldldaved lawicatiorg tand-hwuniererdfiore-by ransn ssi ons
for a data packet, in each case dependent 15 upon the, transm ssion power or
respecti vel arsﬁléeﬁ‘\?@l% Wwoﬁq%&%ﬁﬁﬂﬁ dEH’Cf q@ﬁt?fi er). In this
context, Widch st ameiteasmteh dRBYHITR Hb ROVEM B J iItTHdtHed&Ada@t ue, an
increasing data throughput and a declining nunber of re-transm ssions can

t heor eti caldlypibe 2@ndatirciqsieadtagdiaus dvitierraayve oIt s optional |y

dependﬁ?t upon the inplenentation, a declining CQ value can be expected,
and an increasing nunber of re- transm ssions in each case with the same

channel The egsential idea of the invention is to present

operating parameters, such as the data throughput, CQI
(Channel Quality Indicator) and number of re-
transmissions for a data packet, in each case dependent

15 upon the transmission power or respectively the 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 wvalue
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, clipping}, faulty hardware,
defective implementation and resource efficiency
(performance). Beyond HSDPA, the named technolegies and

parameters, which are relevant for the invention, are



conditions. The data throughput will ingrease up to a 25 given value, until
the re-transm ssions and the BER (Bit rror Rate) have a relatively |arger
i nfluence and accordingly once again reduce the data throughput. In the

case of devi;ations. fr he r.etj cal |l vi-deter.m._ne i | _ldi.ne,

i nformati oﬁillg‘g &bt ai t?%g]tihggar i n&'e%jefs &t |lvf(eilC§%lr?ar}'cg}cr§:god€®orlréle\£}aer ee,
clipping), ihaehtry charidwaie, redefraddase doeTRidrtd an enHIEFouUr ce
efficiency (performance). Beyond HSDPA, the naned technol ogi es and

paraneters, which are relevant for the invention, are 7 also part of the

context of TEBER TheaECtsth i g ety ARy crent 5

n measurenent 5

net hod sompleitsesl ddmpitiers aheseltegld R FeleRATialg Nth aieiry to be
measured; selecting a variable paraneter; setting the nmeasurenent
par anet er s PaFBESHENG X e Messaiesy GRdeRting parvariadr]l @ PIRMERUT ed

dependent  upon he sl ected yarlall g haranel et and Bpssling the 10

measured results erein el € transm gsion power® or the Transport

Conbi nat i ogeiecteld bpdreatiog EhrGme tean tddes eleeshiatasidgund@it abl e
paraneter. In a further enbodi nent, the throughput can be selected 15 as
t he oper at UR§Np&h&ntEdrtehe aadireParanatisarned Preferdhdithdth®ual ity

| ndi cajer Gl 2 the et of it JaSTSY s NeRessALy safDe sel ected

as the operatin araneter to be neasure reover, in her

enbodi ment oef thike Tirawnepicran Comid naddidn M rafatt MediRRtigrenErRC Par@dret ers can
conprise the follow ng steps: setthg a neasurenent interval; setting the

nunber of PE&sBeRsiches wist kg Magd

In a further embodiment, the throughput can be selected
15 as the operating parameter to be measured. Furthermore,

the Channel Quality Indicator {CQI) or the number of re-

transmissions necessary can be selected as the operating

parameter to be measured,

20 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

25 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

30 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.



interval; and setting the nunber of neagurenents per test 25 point.

Furt hernore, the neasurenent nethod can conprise a configuration of the

di splay of the nmeasured results. In this context, the configuration can
contain the selection 30 of one or nore display options, wherein the

vari ance of the neasured values for a given test point; the average of the

neasured vahéestifs@l o @fvanhd efdaditidd ;redif theanvalid danaemof the neasured
results recorded can be presented. 8 The display of the nmeasured results

can i ncl ud@lod ing @ft ithg catd i ranang ey aggisgrstagdinstatiablari abl e
parameter. 5 Theti | ementati on of the measurenent can include the

variati on &PENE §gﬁected vari abl e paraneter against the set neasurenent
range. ghe non-sel ected variable paraneter can be held constant in this
context. 10 Further enbodi ments of the invention also contain software for

i npl ement i Adea impdemesvraril afe o d e aeadiuignears: ¢ ofnglhede the
previ ousl y-descr.i.hed di nents .on, a__.ca ter .or st o i on

whi ch a corvraerslﬁécr%ga%né) esosfetrlﬁa(:rteec} svarrelcaorgr?L eg?arﬁmﬁ%fs%rgl%&dge%ﬁ{c%naccor di ng

to one enbeditheitasOfrcmet indtRyH. TheC ADEFHPILERdBaNs ke sel ecting the
operating paranmeter to be neasured; neans for selecting a variable 20
par anet er ; PaE@MstRsr cadt tend el aaEdAdmam Peramndyrit - neans for

neasurp g the selected value to be neasured dependent upon the sel ected
vari able paraneter; and a
Further embodiments of the invention also contain

software for implementing a measurement method according
to one of the previously-described embodiments on a
computer or a storage medium, on which a corresponding

15 software 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

20 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

25 Combination Format Indicator (TFCI) can be selected as

the variable parameter.

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

attached drawings. The drawings are as follows:

Figure 1 shows a schematic display of the HDSPA
technology;



di splay unit for display of the neasureg results, wherein either the
transm ssi on power or the Transport 25 nmbi nati on Format |ndicator (TFCl)
can be selected as the variable paraneter. These and ot her properties,
aspects and advantages of the present invention are explained in greater
detail in the 30 followi ng detailed description, with reference to the
attached drawuigs2 The drawhogs ar ecasmha@lilcows spiiaguiof Lhghows a schenmatic
di spl ay of the HDSPA technol ogy; 9 Fi%ure 2 shows a schematic display of
the structure of the HS DPEtHMucturiegeie thesHSREFECHow chart for a
measurenent nethod according to one enbodi nrent of the present invention;
Fi gure 4a, b, c show displays of neasured CQ and 10 throughput val ues
dependeht wpefuret Bansm ssi ghopewar fanth ThGlrt Flogukemeaduremesitow di spl ays of
measured re- transm ssions (repetitions) dependent 15 upon transm Sssion
power and TFCl; Figure 6 sHE&MICY scKeFeing §iocspngy esosdimedds aferfd¥®t system

with a neasuring device a r.ding . nbodi nent of the 20 present
i nvention; and Figure 7 sh%%gsghgiébggﬁggpgf the paranetrisation of the

measuring device fromFigure 6 for 1inplenmenting a neasurenent method 25
according to one enbodi nent of the _invention.
Figure 4a,b,c show displays of measured CQI and
10 throughput values dependent upon

transmission power and TFCI;

Figures 5a,b,c show displays of measured re-
transmissions (repetitions) dependent

15 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

20 present invention; and

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

25 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.

30
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



Figure 3 shows a flow chart for a neasgkpnent met hod 300 according to one
enbodi nent of the present invention. 30 I nitially, in step 310, an operating
paranmeter to be measured can be selected. In one enbodi mrent of the

invention, the throughput, the Channel-Quality .Indicator (.CQ) reported
back from torfg & & pﬁgerﬁrad}s"flﬁes%ﬂﬂ‘?be&ﬁtjotfl et PFe-t ransni ssi ons

(repetitiongltdedas sRipaiRd amIRasurad e bd tpshotdd dec pot nted out
at this point, that the neasuring nethod according to the invention is not

restricted thd & e itthir.ed roytertdts me B Yyimanmasitphambrding thesehar e

i ndi cated anl s _examl es._Furt.her eratin araneters,. whi ch, when
nmeasured i nm(%eﬁ]q_‘ &t i'on W ﬁets#erj\f%ﬁcggﬁoeacﬁ%ﬁa &t sOpearc%toJrrbq ng to the
inventi®n, pidsgmtdenrRners ahuttHde Statiydiandddemualddy of the

equi pnent used, are also 10 conceivable. In step 320, a variable paraneter

can be sel exaEplasy tfhve there soaraditiadipeane @ nsherwhieh + retehi ssi on power
or the Tr ansport, olrm%:t C%q]t():itn%ti on Inq:i ceatvorr.(aLFCI) L£an he 155 sel ected as
t he variabl'e paraneté?.ofﬁe order i ﬁgﬂﬂ §}§ps]§i and 3 are executed
i's not rel e\atirdihd Kics theoniRxnt iloh,t kA Xt rfleafentdl: dotutregsar ement
paranmeters can be 20 set. In one enbodinent of the invention, the setting
of the ne&f@terfemndih@msiierlsitvafi idlauauipmend: tUsRflofaze #FEESur enent
interv§6. E%&E@TUQ%T% it can include the setting of the number of test
points Wthin agiven  neasurenent interval, for exanple, within the
previously 25 set neasurenent interval. Mreover, it is possible to set

In step 320, a variable parameter can be selected. In the
present embodiment, either the transmission power or the
Transport Format Combination Indicator (TEFCI) can be

15 selected as the variable parameter. The order in which
steps 310 and 320 are executed is not relevant in this

context.

In the next step 330, the measurement parameters can be
20 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-
25 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,
30 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.



t he nunber of neasurenents per test poi.nt. In step 340, the selected
operating paraneter is then neasured &gpendent upon the selected variable
parameter, 30 by varying the selected variable paranmeter within a specified

parameter, = 30 by vary oot par amet er w :
moasur oent GEaPhe Byl G east o g i ot died) S PVRIRTL U o

resul ts obtaiReataie fimadde emyREeMRd.of HNa mpdidgeNted the invention,
the display of the neasured results obtained contains the plotting of the

sel ect ed iSilaye®tf dleu@eagainest nasals sy alitasine daremed s | than

appropri at e ,cqar.di nat st e In, a further odi nent  of t.he invention,
The type- of Ltahy o AT iR S o AT B ot o i op. | The
confi gus at ivairiefhb lth@adissRitayr afn NEAPAGIESld ©dt il i 104 piskeerh he

sel ection of one display option fromseveral. For exanple, according to the
invention, it is possible to have the variance of the neasured val ues

di spl ayed for iLven test noint (variance), Furthernor it possi bl e
to have thel%a\?e?fé%éc of teﬁn%oréglénsel?rte fSa hueesl%‘?n |lsop ’ayterHc)F ?t&éea 6gléven t est
poi nt ( Dur efisghuivt cafy &cagenf igdddid iienald yadd tiddrial mestgeod astdge nmeasur ed
results recorded can be presented (Limt). Exenplary enbodi nents of the

di spl ay of Th€as@ndd svaadicg ofp thee disriay afeddasudrd ATOMHEI gures 4a,
4b, 40}]@“(1 in%ﬁ’ud?éb t%%d s%ﬁ'ecﬁ:'&% [ ©F Abq*fe tﬁiasgbq.a;i; %gbocVqu'l Sf_prlcﬁé'zsé)x; sured CQ
and throughput val ues dependent upon transni ssi on power an 2 cl .
Fi gure 4a showexaheld,sploay ralpectts descrirbecshtakoyve:itvard gnesesisMer age and
limt for the operating ,

to have the Variance of the measured values displayed for

a given test point (variance). Furthermore, it is

possible to have the average of the measured values

15 displayed for a given test point (Durchschnitt=Average).
Additicnally, a valid range for the measured results

recorded can be presented (Limit}.

Exemplary embodiments of the display of measured results
20 are illustrated in the folleowing 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
25 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
30 bar over every test point, limited by the respective
maximum and minimum measured value per test point. The
average 1is presented via a round circle. The applicable
range corresponds to the region limited by the dotted

line. In one embodiment of the invention, measured



paranmeter CQ, neasured dependent upon]kpe transm ssion power and plotted
in a two-di nensional coordinate system ™ In this context, the variance is
presented by a vertical 30 bar over every test point, limted by the

respect i ve A J0 RN EASY G valdis RRLed €St AOI BLaedhe, aver age

[
IS presenté& via a roun e applica range corresponds to the
region |imingddiye e doidmldied iRl do @ adtigeiitefpidieat bvent i on,
measured 12 results outside this region can be presented in order to
i nprove t hé!SoVél A SRefdk SR AL dHECY Mt erpretation using a speci al
shape or colour. 5 Figure 4b shows the possible display aspects average and
limt for the operating paraneter CQ, in a simlar manner to Figure 4a,

measur el dependentdbipdvvdie hel i lie krgplta Codye@t $ cave najeatnd ( TFC) .

Figure 4c finally shows the average neasured throughput, (in kbit), 10 in a

simlar madddit §on gt rarahnduparenettimtQly tHe i dgPekiTthe di spl ays
p

each rel at . | th 2 ﬁPQQf f%ﬁﬁﬁh I wor ds, the
di spl ays re g{r}‘e’?o t?%%’wu“ﬁ%p e-1n- I te-‘%]ﬁ hﬁi% system Fi gures
5a, b and @rshoepadits #Hays tofCdnia mamier hfdieatdr afBEEsi ohsgwreréspecti vel y

new transm ssions of the sane data packet, in order to assign thgs in an
error 20 frid@adihehaws £he AHPLASS RAGWEET Uderoughif bheht) K2t bependent

upon t@@ t riahsm S$i:an ‘H%Hhé?“{dT%Q%%H%%§6§9Q§u§hﬁ¥’the per cent age

proportion of data packets, which assigned in the first attenpt
(0) or 25 respectively in one of the subsequent re-transmssions (1-6). If
a data packet coul d not be assigned even after

As shown in the diagram, the displays each relate to a

system with 2 antennas A and B. In other words, the

displays refer to a 2x2 MIMO (Multiple-In-Multiple-Out)

15 system.

Figures 5a, b and ¢ 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-
20 free manner to a given user device (User Equipment) 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

25 respectively in one of the subsequent re-transmissions
(1-6). 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

30 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



(in the present exanple) six re-transm ssions, this fact 1is displayed in
the diagram by (N). The nmaxi num nunber jis not limted to six, but can
assunme a val ue corresponding 30 to the transm ssion nethod used or its
specification. For MMO in the case of Spatial Miltiplexing, the display of
e oot f RS espRt (AN AR ot b ISP dihAuyDer of
streans (two or four antennas) see ure 5b ure 6 shows a

confi gur at i(eeeofrigureasienent system 5 according to the invention, in

whi ch a measuring device 600 according to one enbodi nent of the present
invention for measuring and testing a user device UE is used. The

Teasuri g ¢eyee G0QDRRYIIER 0G0l TR ANLHAS ikhen G2y sdufont rol unit

630 for controlling the neasure process 1s connected to the nmeasuring
devi ce $00 aare rdd ng t@semedewveelta@@z t d rbevhieds w ercéas‘[hem@edewdme ce 640
al so prOV|ﬂ%s one or, nore antenn s A B. Thetgwgtrol unit connected to
a display GO0 26561 AMRdcfrOc SR E |9Fq§ﬁ9§n%ﬂﬂﬁq?&P%eV|ce

600. 15 Fi Q'érreméa%h}l(%%ga a‘ill'dalt%g;lﬁeinéog fi Qe SQIdJiRG e Ranamey erfhe of a
measurenent. The di al ogue Is subdivided into several fields, in which the

i ndi vi dual mgetstirngy cavilbe $6I0epredides emEemedmdnefamﬂ&hﬁd@ 6Xh operating
par anet er, 20 is to be ured, can set. In the resent

B bod: mont S20¢hd FRBITOd POLE Pbed o, FPBER IR A1t pa et

t hr ougpput rGE@@@ehsQ%%hh%%tb@dk%ﬁE%% Qs rand e 5 SRy éﬁ

a
retransnlsS|ons or transmssion repetitions. 25 In field 720, a varlable
par anet er caerbdeyédlcectcdd, twhbehmaaeuneduaﬂnaﬁuaenndaWunanﬁﬁﬂualgpdeV|ce

600 or provides one or more antennas A, B. The control unit is
connected to a display unit 650, which can be disposed on
or in the measuring device 600.

15
Figure 7 shows a dialogue 700 for setting the parameters
of a measurement. The dialogue is subdivided intc several
fields, in which the individual settings can be selected
or entered. In field 710, ah operating parameter, which

200 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.

25 1In 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

30 wvariable parameters, the transmission power and the so-

called Transport Format Combination Indicator TFCI.

In field 730, different measured parameters of the

measuring device 600 can be specified. In the present



respectively the control unit 630, in r41|er to determine a correlation with
the nmeasured operating paraneter. In the present enbodinent, the field
offers two different 30 variable paranmeters, the transm ssion power and the
so- called . F t i i i .T- . i 730,

di fferent r?epggét}?lg%r%tdr ggrﬁe?efrls%{ﬁ eéP%e%rg%rE?%ﬁ e%/flgey 6%‘8 %gﬁéggyspeci fied.
In the presgrd nehsadhaditieringd hecHe aluniod f es 8 tdet posshbs| ahy thespecify

t he measurenment range, the nunber of test points and the nunber of

neasur enentSMRAT s tMeFsi Hiement $; ekl R SUEOHF f erent di spl ay options can
be selected, wherein the selection can be inplenmented in a cunulative
manner. I n the present enbodinent, it is possible to have the variance, the
aver ageSof Irhefindab Urad raeisffdsemperdi $eldy pop i oreddedhebs angeeotedal i dity of
the neasured 10 results displayed. Finally, in field 750, it is possible to
speci fy, byhRRFllofth tIRatiRn RfethRe it e FemEbabeve

| pl ement eqy 4 ) Sl N ne(q% égg%egwgfeﬁa&%&%, | %%’e%c?%é’{‘ﬁfé‘.”@o”i‘?%e( x),or

i n four-antenna node gue 1s ‘concl y activating the "CK"
sw tch 770 ther vdrd drféancealie siwdrdye/ 66X e ried $wovedhgreadobl eyi gérons have
been used in the present 20 applicatjon: 3GPP 3rd Generati on Partnership
Project AGRSAcBBRtedgéherite AMDIR ki Wl Wbl 5 P& fieTRer$d 25 BLER

ngﬁﬁerro&é@yf%éjgiéayyygg_Cyality I nformati on DPCH Dedi cated Physica
Finally, in field 750, it is possible to specify, by way
of alternative, whether the measurement is to be
implemented in single-antenna mode {single), in two-
15 antenna mode (2x) or in four-antenna 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

20 application:

3GPP 3rd Generation Partnership Project
ACK Acknowledgement
AMC Adaptive Modulation and Coding
25 BLER Block Error Rate
CQI Channel Quality Information
DPCH Dedicated Physical Channel
DTX Discontinuous Transmission
EVM Error Vector Magnitude
30 rFp Frame Protocol
GPRS General Packet Radioc Service
GSM Global System for Mobile Communications
HARQ Hybrid Automatic Repeat Request
HSDPA High Speed Downlink Packet Access
35 Hs-DPCCH High Speed Dedicated Physical Control Channel
H5-(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
40 NACK Negative Acknowledgement
NAS Non-Access Stratum
PHY Physical Layer
QPSK Quadrature Phase Shift Keying
QAM Quadrature Amplitude Modulation

45 RLC Radic Link Control



DTX Di sconti nuous Transm ssion EVM Err%r Vect or Magnitude 30 FP Frane

Prot ocol GPRS CGeneral Packet Radio Service GSM d obal System for Mobile
Communi cations HARQ Hybrid Automati c Repeat Request HSDPA H gh Speed

Downl i nk Pagket Accessy3p HR:DRCCH i gh,ppeed Dedi cat ed Physical Control
Channel  H{y(P) DSCH Hi ggau'ﬁagggy (Rhysdral) Downlink Shared Channel HS- SCCH
H gh Speedsghared Cont ggtesGhagnal-tMAC Medi um Access Control MAC-hs Medi um
Access Contmpl - high speedetd4: NOEK iNagat i ve Acknow edgenent NAS Non- Access
Stratun® PH¥CPhysical LeyrepoePSkruadoabime iPhabeliShtdt Keyi ng QAM

Quadr at ureTAnpl i t ude Mbeltiratabreped4bfRa€Ci®Radi o Link Control 15 RRC Radio
Resource CBAE¥ol RV REtkRmdanclpbvéesitonb8rdSheeddiong Factor SML Soft Metric
Locat i on STTT-CI Tr anspb¥ansPap ™ EoMbilRAETGR | ndicator TS Techni cal

Speci f | cat i’Bn_ TTCN Tr e%searn@q%&ﬂﬂ“ér Conbi ned Notation TTI Transmi ssion Tine

Interval UBMtEer Equi plenterid! OPst iy 8 T MEti1o8S T&I%EEBmuni cat i ons
System 16 d ains



1. Measurenment nethod for a nobile telgﬁpone system 5 conprising the
follow ng steps: - selection (310) of an operating paraneter to be
nmeasured; - selection (320) of a variable paraneter; - setting (330) of the
measur enent paraneter; 10 - neasurenent (340) of the selected operating
paranmeter to be neasured dependent upon the selected variable paraneter; -
di splay (3%Naiais t he neasured results; wherein either the transm ssion
power or the 15 Transport Conbination Format Indicator is selected as the
vari abl e parameter. 2. Measurenent nethod according to claim1l,

characterisged in t t he r.ou ' el ect i ng

par anet er flo' be r%eggsd'} eegr'lerg:' ri%ahsou(ggpr%%}tg r%rnec?%lol atgégloe?%?é{ggt%%%%m 1 or 2,
charactgri sed i n ddudridh ddhe-Hehaguiel owdiad i dtedddi cator (CQ) is selected as
the operating paraneter to be neasured. 4. Measurenent nethod according to
any one of clains Belapt3iorsol THAr &k a3t P Yat kHAtPA TS ekC dPe necessary

re-transm ssions |J el ected as the operatin araneter to be neasured. 17
rleasyted: P 9p

5. Measur enent nee%é%lacdording to any one of clainms 1 to 4, characterised
in that the settingafedtieoneasiyerenta palAIEE B parameter;

- setting (330) of the measurement parameter;

10 - measurement (340) of the selected operating
parameter to be measured dependent upon the
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.

2. Measurement method according to claim 1,
characterised in that
20 the throughput is selected as the operating

parameter to be measured.

3. Measurement method according to claim 1 or 2,
characterised in that
25 the Channel Quality Indicator (CQI) is selected as

the operating parameter to be measured.

4. Measurement method according to any one of claims 1
to 3,
30 characterised in that
the number of necessary re-transmissions is

selected as the operating parameter to be measured.



5 conprises: - setting the neasurenent ,i-nterval; - setting the nunber of
test points within the set neasurenent interval; and - setting the nunber
of neasurenents per test 10 point. 6. Measurenent nmethod according to any

one of claignms 1 i.ch f er i ses t | | ow t.en. 415 -
configuring'the H%§8ﬁ§$ ob%tﬁg%hégsﬁFegqgég |?$_E%¥TQKE3§%$3H%H$EHE hod
according to clate @, characterised in that the step of configuring the
di splay of the nmeasured 20 results conprises the selection of one of the

fol | owi ng di spl agh8par&AFised, i 4ha& of the neasured results for a given
test —point; - aﬁﬁéaggtggggh%f”?ﬂ%”@%@sh%%ﬁ%%%sﬁgﬁgﬁé¥é§§‘teSt 25 point; -

val id range of the récor neasured resul asurenent et hod
accordifig to anycefngreteelainse 6 or 7, 30 characterised in that the display
of the measured results conprises: - plotting the _neasured val ue agai nst a
vari abl e paranerefetignggt ﬁbﬁ@éﬁéﬁ@ﬁ@nﬁeﬂﬁg&raéédrding to claim5b

characterised in.thaf (hg LiRl GORBEI QN 1t BBihES! WAV S4% stariation
of the sel ected varirable“paraneter

measurement interval; and

- setting the number of measurements per test

10 point.

6. Measurement method according to any one of claims 1
to 4,
which further comprises the following step:

15 - configuring the display of the measured results.

7. Measurement method according to claim 6,
characterised in that
the step of configuring the display of the measured
20 results comprises the selection of one of the
following display options:
- variance of the measured results for a given test
point;
- average of the measured results for a given test
25 point;

- valid range of the recorded measured results.

8. Measurement method according to any one of claims 6
or 7,
30 characterised in that
the display of the measured results comprises:
- plotting the measured value against a variable

parameter.



5 agai nst the set measurenent range. qu Measur enent net hod according to
claim9, characterised in that the non-selected variable paraneter is held
10 constant. 11. Measurenent system conprising: - neans (630) for selecting

an operati par ter to.b red; - a ( for selecting a
vari abl e p?ﬁ'arret glr%‘as%ﬁgglg%é) ?nef{%%esd;r?;%%()é%%‘)ngf OIE% srbétatji%ﬁgs)’t he neasur enment
paraneter; - nearharad®erived di ithat he sel ected operating 20 paraneter to

be nmeasured dependent upon the selected variable parameter; - display unit
(650) for presenttihgg ipd epead@td®n Oofs s LafferEMP i $9Fer~ t he transni ssion

power of the  25.[0ansnofl (oM nal an fof Al (i L panbe  sel ected as

the vari abl e paraneter. asurenent system acco ng claim11,

characteri sed i nalgadans30 tihike ddtr aegiiteneait earggd .ected as the operating
paranmeter to be neasured. 13. Measurenent system according to claim1l or

12, characterised in that 19 the Channel Quality Indicator (CQ) can be
selected agt heM%%%rl&%h%gltp%&rﬁ?cg%%%%r@e%urcqcé.im’wg’ Measur enent system

according to any one 0 ai s
characterised in that

the non-selected variable parameter is held

10 constant.,

11. Measurement system, comprising:

- means (630) for selecting an operating parameter
to be measured;

15 - means (630) for selecting a variable parameter
(Node B);
- means {630) for setting the measurement
parameter;
- means (600} for testing the selected operating

20 parameter to be measured dependent upon the
selected variable parameter;
- display unit (650) for presenting the measured
results;
wherein either the transmission power or the

25 Transport Combination Format Indicator can be

selected as the variable parameter.

12. Measurement system according to claim 11,
characterised in that
30 the throughput can be selected as the operating

parameter to be measured.

13. Measurement system according to claim 11 or 12,

characterised in that



characterised in that the nunber of negg;sary re-transm ssions can be

sel ected as the operating paraneter to be neasured. 10 15. Measurenent
system according to any one of clainms 11 to 14, characterised in that the
means for setting.th Sur t. .par ter.. co ise;_ 15 - 30) for
setting the mas%rhgng:n%%nﬁe%q;lt& %e%ﬁsa%ow%r et f[fengg%eﬁé;étn%c?mer of
test points Wt high tihhe cgriraEasuRiRhie el efovdle myukurd®ans (630) for
setting the nunber of neasurenents per test point. 20 16. Measurenent
system according to any one of clains 11 to 15, further conprising: - nmeans

f 1no . ¢ _ .
(630) for copfi gWe'a%%rte%%n%%B)g%émgiam%gdlr%ﬁ}lﬁié%é{ ?Os;gdtcl)sfn ctz%ajt]ﬂ% he means

Measur enent” syst em accor

for configuring tihe tdi 9@,ay of the neasured results further conprise neans
for 30 selecting one of the follow_ng display options: - variance of the
neasured val ues fharacherdseckdm thatht; - average of the nmeasured val ues

for a given test  jaOifibined0 of AAldddL1ANGE Al G IR PG Jpasur ed resul ts.
18. Measurenent system according to any one of clains
selected as the operating parameter to be measured.

10 15. Measurement system according to any one of claims
11 to 14,
characterised in that
the means for setting the measurement parameter
comprise:

15 - means (630) for setting the measurement interval;
- means (630) for setting the number of test points
within the set measurement interval; and
- means (630) for setting the number of

measurements per test point.

20
16. Measurement system according to any one of claims
11 to 15, further comprising:
- means (630) for configuring the display cof the
measured results.
25
17. Measurement system according to claim 16,
characterised in that
the means for configuring the display of the
measured results further comprise means for
30 selecting one of the following display options:

- variance of the measured values for a given test
point;
- average of the measured values for a given test

point;



16 or 17, 5 characterised in that the dé@ﬁlay of the measured results
conprises the display of a diagram in ich the selected operating
paranmeter is plotted against the variable paraneter. 10 19. Measurenent

system according to y.one of claijgs _11 t 8, characteri in that the
means for testing égﬁgﬁ?SEQHQ% 9£ﬁ%%%sr?%ﬁﬁ§%%b$e%%?§?§gg?ﬁéfggrected
vari abl e paraneter over the set neasurenent range. 20. Measurenent system

according to claim 19, characterised in that 20 the non-sel ected variable
par anet er chh- be NRA I referRt agystem according to any one of claims

16 oxr 17,

5 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.
10
19. Measurement system according to any cone of claims
11 to 18,
characterised in that
the means for testing comprise:
15 - means (630) for varying the selected variable
parameter over the set measurement range.
20. Measurement system according to claim 19,
characterised in that
20 the non-selected variable parameter can be held

constant.



