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No more excuses for mobile phones i
weak networks — new test method
determines benchmark figures

With conventional certi-
fication tests, network
operators have limited
options for comparing
mobile phones. Conse-
guently, they need addi-
tional methods to test
mobile phones at their
RF limits to be able to
compare their perfor-
mance with respect to
specific receive charac-
teristics. A new auto-
mated test method for
the [ TS895xG/W

2G /3G RF conformance
test system family (FIG 1)
fulfills these needs.

FIG1 The TS8950W RF conformance

test system.
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Conventional measurements no longer
UWH*EKGPV

Conventional RF receiver measurements on mobile phones
determine the BER and the BLER under conditions as stip-

ulated in the 3GPP TS51.010-1 V7.0.0 and TS34.121 V7.0.0
VGUV URGEK*“ECVKQPU 6JGUG URGEK"E(
EGTVK“ECVKQP VGUVU 6JG[ FGUETKDG |
ing, for example, the downlink level and interference, which

are then simulated during the measurements. FIG 2 shows

an example of a conventional test in which the conditions are
URGEK"“GF KP VJG HQTO QH VGUV RCTCO
selectivity. In this case, the measured bit error ratio is com-

Abbreviations
BER Bit error ratio
BLER Block error ratio

DPCH_Ec Average energy per PN chip for the dedicated
physical channel

F,, (offset) Frequency offset of adjacent channel interferer

Received power density of transmitted signal at

antenna input to device under test

loac Received power density of adjacent frequency chan-
nel at antenna input to device under test

OR

TC Test case
UE User equipment
3GPP 3rd Generation Partnership Project

RCTGF YKVJ VIJG URGEK“GF NKOKV XCNWG QH $'4 -

Such measurements are satisfactory for pure conformance
tests. Network operators however need more in-depth tests
that they can use to investigate the behavior of mobile
phones in networks with unfavorable receiving conditions.
Such tests should, for example, determine the receive char-
acteristics of mobile phones when exposed to degraded con-
ditions resulting from poorer reception of the base station,
greater interference from adjacent cells and increased fad-
ing. The test should further allow a conclusive comparison of
results.

Similar requirements arise when developing mobile phones

and chipsets. Optimization of the design requires determina-
VKQP QH JQY HCT VJG OGCUWTGF XCNW
limits.

should deliver a value that shows to what extent a variable
parameter (e.g. downlink level) must change to attain a cer-

tain target condition (e.g. BER = 0.1 %). A result in the form

of a dB value serves as a measure for the improvement and

ECP DG WUGF FKTGEVN[ CU C DGPEJOCTM

# VGUV OGVJIQF VJCV “PFU RCTCOGVGT XC|
C URGEK“GF DKV GTTQT TCVKQ KU-CVVCKP
ments. It varies the values of certain parameters until the

Gadired] DiGerkbTrgtio isVieaGhdd R/&l e déieffmined in this
OCPPGT ECP DG WUGF CU DGPEJOCTM “IWT
that are typically varied in practice are the downlink level, the
KPVGTHGTGPEG NGXGN CPF VJG HCFKPI RT

4GSWKTGF OCTIKP URGEK*GF NKOKVU

Benchmark tests are necessary to improve the receive charac-
teristics of mobile phones. Comparing different designs also
requires methods that make it possible to assess the RF per-
formance in different scenarios. As their result, such tests

DPCH_Ec -103 dBm / 3.84 MHz
T, -92.7 dBm/ 3.84 MHz
l,smean power (modulated) —52 dBm

F, (offset) -5o0r+5 MHz

UE transmitted mean powzeg (powerclass 3) | .o
18 (power class 4)

FIG 2 Test parameters for adjacent channel selectivity
(3GPP TS34.121, test case 6.4).

0OGY VGUV OGVJQF “PFU DGPEJOCT!

Until now, users could not implement tests of this kind using
the ,TS895x test systems without additional test steps

that they had to edit on their own. This meant the process

of test preparation and execution was slow and complicated.
Evaluation of results was also time-consuming due to the
manual effort required.

You can now simplify this sort of work with the newly devel-

oped “margin search” method provided by the RS-PASS

(parametric application software for systems) system soft-

ware which automatically determines the relevant benchmark

“TWTGU 6JKU UQHVYCTG RTQXKFGU CP KO

vant test steps using a sophisticated algorithm:

1. Execution of standard test case

2. Early interpolation phase (fewer samples) until a
PASS/FAIL point is found

3. Interpolation with a smaller step size and higher accuracy
(more samples)

NEWS 196/08 7



WIRELESS COMMUNICAT6:{NStdms

Graphical user interface for easier operation FIG 4 shows an example with the result from test case

TC 6.4A (adjacent channel selectivity). The interferer level is
7UGTU ECP EQP“IWTG VGUV ECUGU YKV JinCreeRdo@ th& Barivg ValeRIHGE B until a BER
user interface. Test results are presented in text format and of approx. 0.1 % is reached. This target value is attained for
also in graphical form. FIG 3 shows the input mask with addi- a level of —32.6 dBm which yields a margin to the limit of
tional search parameters used to reduce the test time. The fol-  19.4 dB.
lowing parameters are available

J Maximum number of test steps FIG 5 shows a report for test case 3GPP 34.121 TC 7.2
J Minimum number of samples (demodulation in static propagation conditions) as a graph-
J Initial test step size ical presentation. The downlink level starts at —60.7 dBm.

FIG 3 Graphical user
interface with margin

search parameters.
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After seven test steps, the target value for the BER of 1 % is Search Downlink level| Interferer level| Limit | Interim
reached at —63.0 dBm. The margin to the limit is therefore step [%] [dBm] [dBm] [%0] result

2.3dB. 0.000 -92.70 -52.00 0.10  Inside
1 0.000 -92.70 -51.00 0.10  Inside
2 0.000 -92.70 -50.00 0.10 Inside
Further areas of application 3 0.000 -92.70 -49.00 0.10 Inside
4 0.000 -92.70 -48.00 0.10 Inside
5 0.000 -92.70 ~47.00 0.10  Inside

Manufacturers of chipsets and mobile phones can impress :
VIGKT EWUVQOGTU D[ GORJCUK\KPI VJG oéTlKB?POVQ URG¥KkcF vy 010 Inside

case limits (in addition to the PASS/FAIL results from the test 0.000 —92.70 —45.00 0.10 Ins!de
cases). On the other hand, design optimizations can be car- 8 0.000 —92.70 ~44.00 0.0 Ins!de
. ) R 9 0.000 -92.70 -43.00 0.10  Inside
ried out to rgduce production costs based on insight into 10 0.000 ~92.70 —42.00 010  Inside
these margins. 11 0.000 -92.70 -41.00 0.10  Inside
12 0.000 -92.70 -40.00 0.10 Inside

Test houses can now expand their testing services in addition 13 0.000 —92.70 ~39.00 0/10 Inside
VQ CEVWCN EGTVK“ECVKQP QH OQDKNG RIQPGW00(QT GZL2ZWRNG K3oKU RQ19 Inside
sible to generate conclusive test reports about RF quality or 15 0.000 -92.70 -37.00 0.10  Inside
make faster measurements during development with the mar- 16 0.000 -92.70 -36.00 0.10  Inside
gin search feature. 17 0.000 -92.70 —-35.00 0.10  Inside
18 0.000 -92.70 -34.00 0.10 Inside

The new method for receiver test cases is available as an 19 0.000 —92.70 —33.00 010 _Inside
option for the . TS8955GW and , TS8950GW test 20 0.122 —92.70 —32.00 010  Outside
21 0.148 —-92.70 -32.20 0.10 Outside
systems. 22 0.124 ~92.70 32,50 010 Outside
Stefan Ballmann 23 0.036 -92.70 -32.60 010 Inside

Result

Search step 0 is the standard test case
Total margin search step: 23
Interferer margin: 19.40 dB (at interferer level —32.60 dBm)
FIG 4 Result from test case TC 6.4A (adjacent channel selectivity):

23 test steps were required to determine the margin to the limit.

Result
Total margin search step: 7

. i FIG 5 Graphical result from
DL level margin: 2.30 dB (at downlink level —63.00 dBm)

test case 3GPP 34.121 TC 7.2.
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