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\1. System test configuration

1.1. Justification

The system was configured for testing in a typical fashion (as a custonmer would
normal ly use it).

1.2. HARDWARE | DENTI FI CATI ON:

* Equi pnent Under Test (EUT):
MEDI O L-P101 pn: SE11912A1 sn: T0O537024A2

* Configuration:
» Antenne LW.:
- Taille : 156x120x50nmm
- E/S . antenna connector BNC (coaxial cable with 6 ferrites)

> RF transmtter

- Taille : 120x65x30mMm
- BE/S : * Ant enna connector SMA
* USB port

* power supply 12Vvdc

1.3. Auxiliaries

The FCC IDs for all equipment, nore description of all cables used in the tested
system are :

Trade Mark — Model Nunber FCC ID Descri ption Cabl e description

(Serial nunber)

L- P101 pn: SE11912A2* HKLI BREADERLP101 RFI D reader Power cord unshi el ded.

(sn: T0537024A2) USB cabl e shi el ded
Coaxial cable wth 6
ferrites.

XP nodel : MPP6US12- 2 none AC/ DC Power supply Power cord unshi el ded.

(sn: none)

Hewl ett Packard Vi 8 pn: D763A D.o.C. Per sonal conput er with Power cord unshi el ded.

(sn: FRO4020451) power supply Al ot her cabl e
shi el ded.

Hewl ett Packard pn: D2815A( 1) A3KMD43 Moni t or Power cord unshi el ded.

(sn: FTW0154310) Vi deo cabl e shi el ded

Hewl ett Packard pn: D2846( 2) A3KMD43 Moni t or Power cord unshi el ded.

(sn: JP74001000) Vi deo cabl e shi el ded

Labtec M $43 DzL211106 MOUSE

(sn: LZA83406744)

Hew ett Packard pn: C4734 GYUR38SK Keyboard

(sn: mM71168931)

HP pn: C6410A D.OCC Paral l el printer Shi el ded cabl e

(sn: MY97619)

Tel ex none m cr ophone

(sn: 700373. 000A)

Labtec LT-100 pn : D8387A none Headset

(sn : none)

Hew ett Packard 48GX none G aphi c cal cul ator Seri al cabl e with

(i d83802369) ferrite

TAGSYS none TAG | SO 15693

* . Equi prent under test.
(1):conducted tests
(2):radiated tests
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4. Equi pnrent nodifications
f

1
6 ferrites are set on the coaxial cable inside the LW ant enna.

1.5. EUT Exercise software

The EUT exercise program used during radiated and conducted testing was designhed to
exercise the equi pnent under test in a manner simlar to a typical use (Read tag
ID):

Px Expl orer.exe running under w ndows 98

1.6. 1/0O cables

- 2x Standards power cord Length:2m (power supply of the PC and printer)
- Coaxial cable with 6 ferrites at each end, length: 3m

- 1x parallel cable HP#C2950A, shiel ded, |ength:2m

- 1x USB cable, shielded, Iength: 2m

- 1x serial cable with ferrite, shielded, |Iength:1.5m

2. Radi at ed em ssion data

2.1. SET-UP

The EUT is placed on a non-conducting table of 80cm height. A Tag is set on the A-MA
ant enna.

Equi pnment configuration and runni ng node:
- EUT is ON
- software is running;

p!’J

Setup for LW antenna

The installation of EUT is identical for pre-characterization nmeasurenent in a 3
neters full anechoic chanmber and for neasures on a 3 neters Open site.
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2.2. TEST EQUI PMENT
Test Equi pnrent up to 1GHz on 10 neters open site:

Equi prrent Conpany Model Seri al
Spectrum Anal yzer HP 8568B 2732A04155
Quasi - Peak adapt er HP 85650A 2811A01134
RF Pre-sel ector HP 85685A 2833A00784
Bi coni cal Ant enna EMCO 3104C 9401- 4636
Log Periodic Antenna EMCO 3146 2178
Spectrum Anal yzer HP 8593E 3409u00537
Loop antenna El ectro-netrics EM 6879 690234
Anplifier HP 8447F H64 3113A06394

EMCO 1050, 6 neters hei ght antenna mast & EMCO 1060, 3 neters di ameter Turntabl e.
A 3 neters Open site |located i n SMEE Actions Mesures - \oiron ( FRANCE) .

Pre-scan, test Equi pnent up to 1GHz:

Equi prrent Conmpany Model Seri al

EMC Anal yzer HP 8591EM 3536A00384
Anplifier HP 8447F H64 3113A06394
Ant enna (30MHz- 1GHz) CHASE CBL6111A 1628

Loop antenna El ectro-netrics EM 6879 690234
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2.3. TEST SEQUENCE AND RESULTS

2.3.1.Pre-characterization at 3 nmeters from 30WMHz to 1GHz of LW antenna

A pre-scan of all the setup has been perfornmed in a 3 nmeters full anechoi c chanmber
The di stance between EUT and antenna is 3 neters. Test is performed in horizontal
(H) and vertical (V) polarization, and on 4 faces of the EUT. See below for a graph

exanpl e:
EMISSIONS RAYONMEES - TAGSYS
Oper : Jacques LORCQUIN
o Spec : EM 55022, Clas= B
Erﬂfsélﬂ” [dBu] Type : Radiated Phase : Neutral
= R
70.0 < Y-Ref
| Limit key:
0.0 | foch-6lu
I foeh3m lir
| b vl
I
I |
30.0 l
M aly
LETI voh
AL
{ ;'}*1"' ol “’l
Wy
10.0
-10.0
100.0
Start: 30.000 Frequency [MHz]
Stop: 1000.000
Device : LP-101 with LW antenna fermites 6
12:01:52 23 Dec 2005 Serial # (90°, V) TOS37024A2 (R3S0chm)
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2.3.2.Pre-characterization at 3 nmeters bel ow 30MHz of LWL antenna

A pre-scan of all the setup has been performed in a 3 neters full anechoi c chanber
The distance between EUT and antenna is 3 neters. Test is performed in horizontal
(H) and vertical (V) axis and the | oop antenna position was rotated during the test
for maxi m zed the em ssion neasurenent. See bel ow for a graph exanple:

RADIATED EMISSIOND - TAGSYS

Oper : Jacgues LORGUIN
Spec : VDE 0571, Class A

Eﬂ'gséﬂn [dEuv] Type : Conducted Phase : Meutral
0.0 < ¥-Ref
Limit key:
70.0 foe-clu
S0.0
VA
o H"ﬁ'v\" \
ﬁﬂmul'l'
= l‘ﬁ'«"l','Hl'L
10.0
1.0 10.0
Start: 0.150 Frequency [MHz]
Stop: 30.000
Device : LP101 with LW1 antenna
08:55:45 22 Dec 2005 Serial # (20, V) ant w90
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RADIATED EMISSIOND - TAGSYS
Oper : Jacques LORGUIN

o Spec : VDE 0871, Class B
E1rq| gs[l)nn [dBu] Type : Conducted Phase : Live
85.0 < ¥-Ref
l l’
H'\"‘-‘M-hw | | Limit key:
1
63.0 1 r'h' 1"& foe-cllu
Wi ‘ ‘ |
250
S0
0.01 0.1
Start: 0.009 Frequency [MHz]
Stop: 0.150
Device - LP101 with LW1 antenna
Serial #: (90, V) ant w0

09:05:38 22 Dec 2005
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2.3.3.Characterization on 10 neters open site from 30MHz to 1CGHz

The product has been tested according to ANSI C63.4-(2003), FCC part 15 subpart C
Radi ated Eni ssion was mneasured on an open area test site. A description of the
facility is on file with the FCC

The product has been tested with 230V / 50Hz power |ine voltage, at a distance of
10 neters fromthe antenna and conpared to the FCC part 15 subpart C 815.209 linits.
Measur ement bandwi dth was 120kHz from 30 MHz to 1GHz.

Ant enna hei ght search was performed from Imto 4m for both horizontal and vertical
pol ari zation. Continuous |inear turntable azinmuth search was performed with 360
degrees range.

I nterconnecting cables and equipnment's were moved to position that nmaxin zed
em ssion. A summary of the worst case enissions found in all test configurations and
nodes is shown on cl ause 2.1.

AERO LWL Antenna test results:

No  Frequency QPeak Lnt QPeak QPeak-Lnt Angle Pol Hgt Tot Comrent s
(VHz) (dBuV/I m) (dBuV/ m (dB) (deq) (cm Corr
(dB)
1 40. 668 40.0 39.1 -0.9 75 vV 130 11.0 *
2 67.785 40.0 39.2 -0.8 330 vV 350 9.5 *
3 122. 032 43.5 38.5 -5 115 vV 120 15.6 *
4 135. 587 43.5 36.9 -6.6 340 vV 270 14.4 =+
5 149.178 43.5 38.5 -5 20 vV 120 14.4 =+
6 162. 728 43.5 37. 4 -6.1 345 vV 120 16.9 *
7 176. 284 43.5 39.2 -4.3 340 vV 120 17.5 *
8 203. 428 43.5 35.9 -7.6 10 vV 120 15.3 *
9 230. 545 46.0 38.4 -7.6 265 vV 120 15.0 *

Measures have been done at 10m di stance and corrected foll ow ng requirenents of 15.31

2.3.4.Characterization on 10 neters open site bel ow 30 MHz

The product has been tested with 230V / 50Hz power |ine voltage, at a distance of
10 meters from the antenna and conpared to the FCC part 15 subpart C §15.209&
8§15.225 limts. Measurenent bandwi dth was 9kHz from 150kHz to 30 WMHz and 100 Hz from
9 kHz to 150 kHz.

The | oop antenna position was rotated to locate the orientation that nmaxim zed
enm ssion reception during testing. Antenna search was perforned for both horizontal
and vertical polarization. Continuous linear turntable azinuth search was perfornmed
with 360 degrees range.

I nterconnecting cables and equipnent's were noved to position that rmaxin zed

em ssion. A summary of the worst case enmissions found in all test configurations and
nodes is shown on cl ause 2.1.
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LWL Antenna test results:

Frequency QPeak Lnt QPeak  QPeak- Lnt Angl e Pol Angl e Ant. Tot

(VHz) (dBuV/I m) (dBuV/ m (dB) EUT (deq) Corr

(deg) (dB)

13. 56* 84 53.5 -30.5 200 verti cal 0 35.3
27. 12* 29.5 No traceabl e signa

* Measure have been done at 10m distance and corrected fol |l owi ng requi rements of 15.209. e)

2.4. Field Strength Cal cul ati on

The field strength is calculated by adding the Antenna Factor
from the measured

subtracting the Anplifier Gain (if any)
equation with a sanple calculation is as follow
FS = RA + AF + CF - AG

WWher e FS Field Strength

RA = Receiver Anplitude
AF = Antenna Factor

CF = Cabl e Factor

AG = Anplifier Gain

Assune a receiver reading of
cable factor of 1.1 is added
field strength of 32 dBuV/ m
FS =525+ 7.4 + 1.1 - 29 = 32 dBuV/ m

The anplifier

The 32 dBpuV/ m value can be mathematically converted to its corresponding

uV/ m
Level in pvV/m = Comron Antilogarithm [ (32dBuVv/ m)/ 20]
Nr 3597-FCC December from 20th to 22nd,2005

52. 5dBuV i s obtai ned.
gain of

The antenna factor
29dB is subtracted,

= 39.8

uVv/ m

and Cabl e Factor,
r eadi ng.

and

The basic

of 7.4 and a

giving a

| evel in
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3. Conduct ed em ssion data

The product has been tested according to ANSI C63.4-(2003) and FCC Part 15 subpart
C.

The product has been tested with 110V/ 60Hz power |ine voltage and conpared to the
FCC Part 15 subpart C 815.207 limits. Measurenent bandw dth was 9kHz from 150 kHz to
30 MHz.

Measurement was initially nmade with an HP-8591EM Spectrum Anal yzer in peak npde.
This was followed by a Quasi-Peak, i.e. CISPR neasurenent with the Rohde & Schwarz
ESH3 receiver for any strong signal. If the average linmt is met when using a Quasi-
Peak detector, the EUT shall be deenmed to neet both Iinmts and neasurement with the
average detector is unnecessary.

The Peak data are shown on the follow ng plots. Quasi-Peak and Average neasurenents
are detailed in a table with frequencies and | evel s nmeasured.

I nterconnecting cables and equipnment's were moved to position that nmaxinm zed
em ssion. A summary of the worst case emissions found in all test configurations and
nodes is shown on the follow ng page.

3.1. SET-UP

The EUT is placed on a table at 0.8m height. The cable of the power supply of the XP
has been shorted to 1nmeter |length. The EUT (L-P101 & XP) is powered trough the LI SN
(neasure). The peripherals equipnents (PC & parallel printer) is connected to a
separate LI SN.

Equi pment configuration and runni ng node:
- The equi penent under test is powered by 110V/ 60Hz;
- Auxiliaries are powered by 230V/50Hz;
- L-P101 are ON;
- software is running;
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3. 2.

Nr 3597-FCC

TEST EQUI PMENT

Equi prrent Conpany Model Seri al

EMC Anal yzer HP 8591EM 3536A00384
test receiver Rohde&Schwar z ESH3 872079/ 117
Transient Limter HP 11947A 3107A01596

LI SN(auxi i ary) EMCO 3810/ 2SH 9511-11821628
LI SN( measur e) Tel enet er TGTbH NNB 2/16 0001300

50W / 50pH El ectronis

Far aday room Raypr oof 4854

December from 20th to 22nd,2005
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3.3. TEST SEQUENCE AND RESULTS

Measures are perforned on line 1 and line 2 of the power supply of the equipnent
under test.

3.3.1.Line conducted enission data — LWL ant enna

Oper : Jacques LORQUIN
Spec : EM 55022, Class B

Ermnission [dSu'] Type : Conducted Phase : L1
110.0
50.0 = ¥-Ref
Limit key:

0.0 =1

122bav lic

50.0 \,*\— |

A
W | A
(i i
0. | .lhl"ﬂ“uv.‘«lu,‘lq m*i’"'l")W" i
100
1.0 100
Start: 0.150 Frequency [MHz]
Stop: 30.000
Device - LP101 with LW1 Antenna
18:25:13 21 Dec 2005 Serial # TOS37T024A2 (110V@60Hz)
Marker Freguency Peak Q-Peak Average Limit
" [MHZz] [dBuv] [dBuv] [dBuVv] [dBuv]
1 0.190 5411 % 50.37 36.92 54.00
2 0.250 49.88 4537 3324 50.00
3 0.350 4081 3505 24 57 48.00
4 0.470 38.16 3213 24 24 46.00
5 0.150 57.09 & 8477 o 4278 54.00
6 0.300 45 57 40.14 2946 50.00
7 3820 4028 3240 2370 4600
8 13.57 7047 N 68.87 * 64.98 3 50.00

Carrier - 815.207(b): Limts shall not apply to carrier current systens operating as intentional radiators on
frequenci es bel ow 30M#z (from 13.110 to 14. 010M1iz).
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3.3.2. Neutral conducted em ssion data — LWL ant enna

Oper : Jacgues LORQUIN

o Spec : EN 55022, Class B
Emission [dBu']

T - Conducted Phase : Meutral
11000 e
90.0 = Y-Ref
Limit key:
700 en22bav lic
50.0 \/\ e |
il M Mo i
b= 1 L
2 3 S I'H
AREF PR
1000
1.0 10.0
Start: 0.150 Frequency [MHz]
Stop: 30.000
Device : LP101 with LW1 Antenna
18:34:01 21 Dec 2005 Serial # TO53702442 (110Vi@E0Hz)
Marker Frequency Peak Q-Peak Average Limit
v [MHz] [dBuv] [dBuv] [dBuv] [dBuVv]
1 0.150 5236 4909 35.01 54.00
2 0.190 48.87 46.25 32.05 54.00
3 0.230 44 12 40.71 27 .56 52.00
4 0.290 39.73 35.89 23.05 50.00
5 0.330 36.24 3144 19.76 48.00
6 0.370 3732 3223 2259 4800
7 13.57 68.44 * 67.40 " 65.54 x> 50.00

Carrier - 815.207(b): Limts shall not apply to carrier current systens operating as intentional radiators on
frequenci es bel ow 30M#z (from 13.110 to 14. 010MHz).
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3.3.3.Line conducted em ssion data with dummy | oad
Antenna is replaced by dummy | oad.

EMISSIONS CONDUITES - Digigram

Oper : Jacgues LORGUIN
Spec : EM 55022, Class B

Emission [dSu] Type : Conducted Phase : L1
110.0
50.0 = Y-Ref
Limit key:
70.0 en22bav lic

50.0

L \ [ |
WANA
L
it |
. |
| Al
¥ ﬂ"lvlld"'hr'-"l'r-'.rdﬁ | "‘Hﬂr
10.0
1.0 10.0
Start: 0.150 Frequency [MHz]
Stop: 30.000
Device - LP101 with LW1 Antenna
18:50:36 21 Dec 2005 Serial £ TOS37024A2 (110V@E0Hz)

Marker Frequency Peak Q-Peak Average Limit
v [MHz] [dBuWv] [dBuv] [dBuV] [dBuv]
1 0.160 4921 46.70 35.33 54.00
2 0.200 45 67 4204 31.12 5200
3 0.240 4193 3578 26.70 50.00
4 0.290 36.82 3487 27.23 50.00
5 0.340 37.48 31.91 2472 48.00
6 3.040 35.82 31.32 22 66 46.00
T 2253 3899 3519 27.02 50.00
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3.3.4. Neutral

Antenna is replaced by dummy | oad.

conduct ed em ssion data with dunmy | oad

EMISSIONS CONDUITES - Digigram

Oper : Jacgques LORCQUIN
Spec : EM 55022, Class B

Ernission [dBu] Type - Conducted Phase : Meutral
110.0
50.0 < ¥-Ref
Limit key:
70.0 en2?bav.lic
g enZbgp.lic
50.0 -
L |
s
'I,‘ll ".I
IJ\\.JHIHI \ \ IJLJ I.u'i"ll
0.0 WY U“\( AN |
VT, g et
10.0
1.0 10.0
Start: 0.150 Frequency [MHz]
Stop: 30.000
Device - LP101 with L\W1 Antenna
18:46:32 21 Dec 2005 Serial # TO53702442 (110V@60Hz)
Marker Frequency Peak Q-Peak Average Limit
7} [MHZ] [dBu'] [dBuv] [dBuVv] [dBuv]
1 0.150 4545 45.30 31.48 54.00
2 0.190 44 64 4194 2819 54 .00
3 0.230 38.00 32.46 20.19 52.00
4 0.290 3728 33.10 2075 50.00
5 0.330 35.03 3068 19.00 4800
6 0.370 3583 30.60 21.53 48.00
T 13.57 3596 3298 3022 50.00
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4. Field strength of fundanental 815.225(a)
The polarization of the neasurenments for the larger power level is vertical (the
test is performfor both vertical and horizontal axis, and the |oop antenna position

was rotated during the test for nmaxim zed the em ssion measurenent.)

Measure have been done at 10m distance and corrected followi ng requirenents of
15.209.¢e).
LWL Antenna test results:
Frequency QPeak Lnt QPeak  QPeak- Lnt Angl e Pol Angl e Ant. Tot
(MHz) (dBuvV/ m (dBuV/ m (dB) EUT (deg) Corr
(deg) (dB)
13. 56* 84 53.5 -30.5 200 verti cal 0 35.3
27. 12* 29.5 No traceabl e signa

* Measure have been done at 10m distance and corrected followi ng requirenments of 15.209.e)

No significantly variation of
testing per 15.31(e).

Maxi mum devi ati on

the fundanenta
under

anmplitude during voltage variation
extreme

test condition (voltage

variation from85%to 115%: +1. 6dBc
-1. 5dBc
Limts Subclause 815.225(a): Operation within the band 13.110-14. 010VHz
Frequency Field strength Measur enment di stance
(MHz) (uvim (m
13. 553-13. 567 15 848 30
84dBuV/ m
13.410-13. 553 334 30
13.567-13. 710 50. 5dBuV/ m
13.110-13. 410 106 30
13.710-14. 010 50. 5dBuVvV/ m
5. Fundanental frequency tol erance (15.225.c)

The frequency tol erance of the carrier

t he operating frequency.

5 1.
See test

Vol tage fluctuation
report N°3420-FCC

5.2. Tenperature
See test report N°3420- FCC
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6. Cccupi ed bandwi dt h 815. 205

Here is a plot of the occupied bandw dth, which shows that, 12.57MHz

and 16. 42MHz
restricted bands are free of carrier signal

6.1. LWL antenna
Oper : Jacgques LORQUIN

Spec : EM 55022, Class B
Emission [dBuy] Type : Conducted Phase : L1
110.0
S0.0 < ¥-Ref
Limnit key:
itk en2?bav.lic
i enZZbqp.lic
50.0 ﬂi
1 b |
0.0 oty 4HWJWHWHM%.W\‘ H lwﬂ#ﬂwww“pﬁwwmw Wﬂ'-wm
10.0 \

Start: 11.250

Frequency [MHz]
Stop: 17.335 Device - LP101 with LAV Antenna
18:25:13 21 Dec 2005 Serial # TO53702442 (110V@E0HzZ)
16.42 to 16.423MHz
12. 57675 to 12.57725MHz
Nr 3597-FCC
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7. Band- edge conpliance  815.209
7.1. LWL antenna
12:28:45 DEC 22, 2B8% NS
MKR 4% . 5E1E HHz SEEEEED
REF 148,08 agpv #AT B dB PG -35.3 dB 7i.44 dEpV REF LWL
FEAK : = ; : : : - = :
Lgs : : |
1 .........:.....................- ............................
dB/ : n TTE H]
; : g : AUTO HAH
ATTEN A v . .
8 dEe _ b S : ; SCALE
[ I . - - LO& LIH
PRESEL
i FEAK
T I
£ FE s -
PRESEL
CORR DEFAULT
4 : : Hore
; : . ' 1 of 2
CEHTER 12.5S686 MH=z SFAH 188.8 kH=z
BRES BWU 3.8 kHz VEW 3 kHz SUP 188 mseo T
Red line: limts
Aaisecez DEc 22 ELL MR 13,3395 mHp NS
Fres 1BI_B.B P BAT B dB PG =3%.9 dB .34.5? dlpy HF%EnE ;plisliq DEC 2. ZBAES HKR 15.7964 MHE C 0 kF i3]
’Eg“ 1 : i e BEF 1@@.0 dBpU  BAT @ 4B PG =36.0 dB 28,76 dBuV  CLEAR
e b - S h I vios PERE - - URITE #
dB /¢ : i : : i HOLD A Los |
daB8¢  |i : unLg&H!
T
t <Ed441 HHz WIEH #
BLAHE #
WA S8
B FLC Trace
CORE
F - 3 TTEReE AN e
— = F i8. H i
ATAR L EE RN 5.0 N B BB kHx o GHP 33-8 misa T | : ) : : ] o Mory
A e Rh 3.0 e VEM 38 kHz BTOF Ab 250 Naes T
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