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FCC ID: QHKAKTAGREADER
1. Summary of Test Results
TEST Par agr aph nunber Spec. RESULTS
(coment s)
Power |ine conducted |15.207 (a) Tabl e 15.207 (a) PASS
eni ssi ons See page 4 to 7
Channel separation 15. 247 (a)(1) Greater of 25 kHz or |PASS
20dB bandwi dt h See page 8 to 9
Ti me of Cccupancy 15.247 (a)(1)(ii) < 0.4s in 20s PASS
See page 10
20dB Cccupi ed 15. 247 (a)(1) 500kHz PASS
bandw dt h See page 11 to 12
Peak Power Qut put 15. 247 (b) 1 Watt (30dBm PASS (*)
See page 13 to 16
Spuri ous em ssions 15. 247 (c) - 20dBc PASS
(Ant enna conduct ed) See page 17 to 18
Spuri ous em ssions 15. 247 (c) Tabl e 15.209 (a) PASS
(Radi at ed) See page 19 to 21

(*): output power at antenna port l[imted by software at 28dBm
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FCC ID: QHKAKTAGREADER

2. System test configuration

2.1. Justification

The system was configured for
normal ly use it).

testing in a typical

2.2. HARDWARE | DENTI FI CATI ON

* Equi prent Under Test (EUT):
AK TAG READER Sn:

* Configuration:
- Di mensi ons
- Frequency band

250x300x60mMm
from902.75 to 927.27MAZ

- Nunber of channel : 50

- Channel spacing 500kHz

- BES DC I N (9V-12VDC, 1.6A)
RS232

- Reader nodul e
- Rated out put power

SIRIT infinity 210
29dBm ( Sof t ware control | ed)

The output power is limted at 28dBm by software in order to reach the MPE limt

exposure) at 20cm
- Firmnare nodul e : . 06A

2.3. AUXI LI ARI ES

The FCC IDs for all equipnment, nore description of all cables used in the tested system

are :

fashion (as

a custoner

I N21000157

Trade Mark — Mbdel Nunber
(Serial nunber)

FCC ID Descri ption

Cabl e description

AK TAG READER
(sn: 1 N21000157)

HKAKTAGREADER RFID tag reader

Power cord unshi el ded,
RS232 cabl e shi el ded.

PH HONG Model : PSA21R- 120 none AC/ DC Power supply
(sn: P51401856A7) Qut 12Vdc regul ated
/1.67A

DC power cord
unshi el ded.

Hew ett Packard VECTRA VL420 DT DCC
pn: P5755-60201
(sn: FR14122957)

Per sonal conputer

Power cord unshi el ded.
Al other cable
shi el ded.

Hewl ett Packard pn: D2846 DOC Mbni t or Power cord unshi el ded.
(sn: JP74001000) Vi deo cabl e shi el ded
Hewl ett Packard pn: C4736A DzL211092 MOUSE PS2 cabl e

(sn: LZA4000061)

Hewl ett Packard pn: C4774 GYUR73SK Keyboar d PS2 cabl e

(sn: MP90814763)

TAGSYS none TAG

* : Equi pnent under test.

2.4. EQUI PMENT MODI FI CATI ONS
None.

2.5. EUT EXERCI SE SOFTWARE

The EUT exercise program used during radiated and conducted testing was designed to
under test in a manner simlar to a typical use.

exerci se the equipnent

reading of tag ID, frequency hopping is enabled with the AK EXPLORER. EXE software).

If needed, the EUT was transmitting continuous and hopping function is disabled,

t he TABTEST. EXE pr ogram
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FCC ID: QHKAKTAGREADER

3. Power | i ne Conducted Em ssion Test

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 limts. Measurenent bandwi dth was 9kHz from 150 kHz to 30
MHz.

Measurenent was initially nade with an HP-8591EM Spectrum Anal yzer in peak node. This
was followed by a Quasi-Peak, i.e. CISPR neasurement with the Rohde & Schwarz ESH3
receiver for any strong signal. If the average limt is nmet when using a Quasi-Peak
detector, the EUT shall be deemed to neet both Ilimts and nmeasurenment 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 neasur ed.

I nterconnecting cables and equi pment's were noved to position that nmaxi m zed enission.
A summary of the worst case enmissions found in all test configurations and nodes is
shown on the foll owi ng page.

3.1. SET-UP

The EUT is placed on a table at 0.8m height. The cable of the power adapter has been
shorted to 1lmeter length. The EUT (AC/DC power adapter) is powered trough the LISN
(measure). The peripheral equipnent (PC) is connected to a separate LISN

- EBEUT is ON

- The tag IDis being read continually (frequency hopping in enable).

Conduct ed em ssion test

200605-3107CR-R1-E page 4 /20
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FCC ID: QHKAKTAGREADER

3.2. TEST EQUI PVENT

Equi pnent Company 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 l'i ary) EMCO 3820/ 2 9309- 2122
LI SN( neasur e) Tel enet er TGrbH NNB 2/ 16 0001300
50Q / 50pH El ectronis

Far aday room Raypr oof 4854

3.3. TEST SEQUENCE AND RESULTS
Measures are perfornmed on Line 1 and on the Neutral of the power supply.

3.3.1.Line (L1) conducted em ssion data

CONDUCTED EMISSIONS - TAGSYS

Oper : Laurent CHAFPUS
Spec : FCC PART 15

Emizsion [dBuY] Type : Conducted Phase: L1
110.0
0.0 < Y-Hef
Limit key:

FO.0 Enlf_Ehav_llc:
50.0 bl |
I .
MR R :
30.0 i i

10.0

1.0 10.0
Start: 0.150 Frequency [MHz]
Stop: 30.000 Device : AK TAG READER
10:50:59 04 May 2006 Senal #: IN21000157 [110Vac/60HZz)
(RBW= 9kHz, VBW= 30kHz)
Mar ker Freq. Peak Q Peak Averagelimt

[Mz] [dBuV] [dBuv] [dBuv] [dBuV]

.203 56.74 55.1* 52.2* 53.50
.550 48.40 45.06 34.41 46.00
960 50.18 44.91 30.22 46.00
150 49.39 43.93 28.32 46.00
360 51.56 46.17 31.30 46.00
680 50.06 45.07 31.06 46.00
960 46.38 41.09 24.01 46.00
.200 48.14 42.11 26.02 46.00

ONOUTAWN R
NPRPPRPOoOO
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FCC ID: QHKAKTAGREADER

9 2.690 51.15 46.32 31.92 46.00

10 2.890 51.13 46.17 32.44 46.00

11 3.080 50.24 45.13 30.98 46.00

12 3.940 50.04 44.86 31.25 46.00

13 4.100 50.05 44.74 31.90 46.00

14 5.920 47.52 42.92 30.63 50.00
1

6.00 53.89 52.4* 48.3* 50.00

*. ESH3 nmeasur enent
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FCC ID: QHKAKTAGREADER

3.3.2. Neutral conducted eni ssion data

CONDUCTED EMISSIONS - TAGSYS
Oper : Laurent CHAFPUS
oo Spec : FCC PART 15
Emizsion [dBuY] Type - Conducted Phaszse: M
110.0
90.0 < ¥W-Hef
Limit key:
FO.0 enZZbaw [l
> AL |
AL W W
3']_'] L} Ibll | r
10.0
1.0 10.0
Start: 0.150 Frequency [MHz]
Stop: 30,000 Device : AK. TAG READER
11:05:42 04 May 2006 Senal #: IN21000157 (110Vac/60Hz)
(RBW= OkHz, VBW = 30kHz)
Mar ker Freq. Peak Q Peak Averagelimt
[ MHz] [dBuVv] [dBuV] [dBuv] [dBuV]
1 0. 200 56. 15 54. 8* 51.8* 52.00
2 0. 420 48.22 42.66 33.16 46.00
3 0. 480 49.43 45.13 34.07 46.00
4 0. 540 49.84 46.68 35.59 46.00
5 0.730 50.91 45.91 30.84 46.00
6 0. 870 51.47 48.20 33.40 46.00
7 1.070 50.93 47.30 31.71 46.00
8 1. 230 49.75 45.45 29.10 46.00
9 1. 390 49.32 45.44 29.34 46.00
10 1.460 49.21 45.18 31.94 46.00
11 1.660 48.55 43.92 29.41 46.00
12 1.860 49.68 43.04 28.14 46.00
13 2.370 50.63 46.35 31.80 46.00
14 2.660 51.42 46.39 33.27 46.00
15 2.890 49.85 44.48 29.88 46.00
16 3.770 50.00 45.04 31.43 46.00
17 3.930 50.56 45.41 31.25 46.00
18 5.790 47.22 42.00 29.88 50.00
19 7.170 45.76 39.49 27.63 50.00
20 16.01 53. 67 51. 7* 47.5* 50.00

*: ESH3 nmeasur enent
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FCC ID: QHKAKTAGREADER

4. Channel Separation
4.1. SET-UP
The EUT is placed on a table at 0.8mheight in the full anechoi c chanber.
4.2. TEST EQUI PVENT
Equi pnent Company Model Seria
EMC Anal yzer HP 8591EM 3536A00384
Ant enna (30VHz- 1GHz) CHASE CBL6111A 1628
Cabl e A5329045V0
4.3. MEASUREMENT DATA
Measured channel separation: 500kHz
Measur ed nunber of channel 50
2
ACTY DET: PEAK CLEAR
TiggEﬁHg MEAS DET: FPEAK QP AVE WRITE B
4.587 dB MKRa -493 kHz
T -4.,37 dB
MAK
HOLD B
LOG REF -18.8 dBm
1@ ; :
dB/ VIEW B
ATH |-
16 dB
ELAMK B
oL
-41 .6p....0 i
dBm 2 ' ¥ T 4 1 i
WA SBleccoct AN B Trace
SC FC : ; : - : : il B C
Tt [ SRS TR S M e e
Mare
. - 1 of 4
EMTER 915.86068 MHz SPAN 1.8988 MH=z
- #1F BW 38 kHz #AUGE BW 28 kHz SWP 28.8 msec
Channel separation
=
CTY DET PEAK CLEAR
;EHS DET FEAK BP AVG WEITE A
MKR 982.88 MHz
-24 .09 dBm Wik
HOLD A
LOG REF -18.8 dBm
i@ =
dB/ MIEW A
ATH
19 dB
BLANK #
VRV - - | DN ..... e ~ Trace
sc FC : ST SOOI Ty . S ) B T
CURR " ,_ , ....... CEl A . ' ' '
e - : : ; ; AU UORS S Ire oy Jroeat
e OSBRI FSOUR : NN | SO S : ; W
Z : : : : 1 of 4
: @.28 MH STOF 910.68 MHz
STPRT#?? B iBszHz #AVG BW 188 kHz SWP 28.8 msec

Nunber

of channel

(LOW band): 15 channel s
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page 8 /20



ol Ed
(4] [
JE38,
(L ¢ | E]
FCC ID: QHKAKTAGREADER
P o
STOP aCTY DET: PEAK CLEAR
92B8.88 MHz MEAS DET: PEAK @GP AVE WRITE B
MKR 912.868 MH=z
-28.63 dEm
MK
LOS REF -18.8 dBm HOLD B
18 -
VIEW B
BLAMNK B
Trace
A B C
More
: i ; : : i i : 1 of 4
START 918.88 MHz STOP 928.88 MHz
$#IF BW 4168 kHz #AVE BW 188 kHz SWP 28.8 msec

Number of channel (M D band): 20 channel s

A
MARKER ACTY DET: PEAK
927.35 MHz MEAS DET: PEAK QP Ayg
-24 .65 dBm MKR 927 .35 z
-24.65 dB
¢ " MARKER
LOG REF -18.8 dBm *
MARKER
AMPTD
SELECT
1234
MARKER 1
OGN OFF
More
: : ; : : . : : . 1 of 2
START 320.88 MHz STOP 920.88 MHz
#IF BW 188 kHz  #AYG BW 188 kHz SWP 20.8 msec

Number of channel (H GH band): 15 channel s

200605-3107CR-R1-E 9/20
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FCC ID: QHKAKTAGREADER

5. Ti me of QGccupancy

5.1. SET-UP
The EUT is placed on a table at 0.8m height in the ful

anechoi ¢ chamber.

5.2. TEST EQUI PMVENT

Equi pnent Company Model Seri al

EMC Anal yzer HP 8591EM 3536A00384
Ant enna (30VHz- 1GHz) CHASE CBL6111A 1628

Cabl e A5329045V0

5.3. MEASUREMENT DATA
Measured time of occupancy : 23.375ms on a channe

appearing 16 times in a period of
20s > 374ns
o - CLEAR
DET: PEAK
SWEEPTIME AC Y DET: PEAK QP AVe  WRITE A
gh=E Sew MKRa 15.558 sec
-55 .98 dB Max
HOLD A
LOG REF -28.8 dBm
]
ég/ | 1 i U — g VIEW A
ﬁTN e sia _ .........
1@ dB .....................
BLANK A
DL
~25.8
dBmSB Tracg
WA X a E
§C usw A
CORR[™I
More
1 of 4
MH =
CE“TER131§aai§a Kz  #AUG BW 30 kHz #SWP 28.8 sec
= . MARKER
TY DET: PEAK
MARKER & ACTS DET: PEAK GP AVG NORMAL
18.375 msec MKR& 18.375 msec
-5g.18 dBE -58.41@ dB

LOB REF -28.8 dBm

dB s i
ATH .
18 dB|

DL
-25.8
dBm 7 2
WA SB|--drpeiemeeemeres
sC V8
CORR| |

. - I I : . SPAN B Hz
CEMTER 915.315 HHz #SNPoiSB gz
IF BW 128 kHz #AavGE BW 38 kHz
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FCC ID: QHKAKTAGREADER

6. Cccupi ed Bandwi dt h

6.1. SET-UP
The EUT is placed on a table at 0.8mheight in the full anechoi c chanber.

6.2. TEST EQUI PVENT

Equi pnent Company Model Seri al

EMC Anal yzer HP 8591EM 3536A00384
Ant enna (30VHz- 1GHz) CHASE CBL6111A 1628

Cabl e A5329045V0

6. 3. MEASURENMENT DATA
Measured 20dB bandw dt h: 208. 8kHz

ACTY DET: MARKER
MEAS DET: MORMAL

: : ; : 1 of 3
CENTER 982,8858 MHz SPAN 461.4 kHz
#1F BW 38 kHz #AVG BMW 28 kHz #5HP 984 msec
Cccupi ed bandwi dth : LOW channel
b 24
MARKER a ACTY DET: PEAK COPY
188.8 kHz MEAS DET: PEAK QP AVG SCREEHN
- MERa 188.8 kH=z
.81 dB iy Mot =
QUTPUT
LDG REF -18.8 dBm REPORT
1@ - _
dE¥H Define
18 dB Report
Dafine
DL X List
-42 .3/~
dBm
VA SB EDIT
SC FC ANNOTATH
CORR
CENTER 914,7958 MHz SPAN 461.4 kHz

#IF BW 28 kHz #AVG BW 38 kH=z SWP 28.8 msec
Cccupi ed bandwi dth : M D channe
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FCC ID: QHKAKTAGREADER
g
MARKER & ACTY DET: PEAK MARKER
288.8 kHz MEAS DET: PEAK QP AVEG NORMAL
= MKRa 288.8 kHz
1.88 dB i un dE
LOB REF -18.8 dBm
i1a
dB/
i@ dB
SELECT
DL 1 2 3 4
-43.4].... =
dBEm i
Ma WBPbJ--- MARKER 1
sC FC OH OFF
CORR -
More
1 of 3
CENTER 927 .2588 MHz SPAN 461 .4 kHz
#IF BMW 20 kH=z #AVGE BW 38 kHz SWFP Z28.8 msec

Qccupi ed bandwi dth : H GH channel
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FCC ID: QHKAKTAGREADER

7. Peak Power Qut put

( Conduct ed)

7.1. SET-UP

The EUT is placed on a table at 0.8m height.

7.2. TEST EQU PMENT
Equi pnent Company Model Seri al
EMC Anal yzer HP 8593E 3409u00537
At t enuat or HP 10dB
Pr ogr ammabl e power HP 6842A 3531A00109
suppl y
7.3. MEASUREMENT DATA
7.3.1. Peak CQutput power (Frequency hoppi ng disable)
Qut put power is set at +30dBm (Software controll ed)
17:38:86 JUN 29, 28066
o MER -H'sz:i';u MHz
REF 36.8 dBm #AT 49 dB 189.72 dBm CLEAR
PEAK WRITE A
kae . OTOLINOUURNE: - SO .
o : il T HOLD A
Eggg’@g’e MHz T ]  VIEW A
.......... e
YA SB
8E FEL..: Trace
CORR A B C
. Hore
of 3
CENTER 982.758 HHz SPAN 1.888 MHz ;
WRES B 388 kHz #VEBMW 388 kHz SHP 28.8 msec
Peak out put power | ow channel (Attenuator = 9.9dB)
i7f36:52 JUNH 29, 2806
p MKR 914.742 MHz
REF 3@.8 dBm #AT 48 dB 19.91 dBm CLEAR
PERK T - WRITE A
LOB A
1o SO, NV T e WS .
dB/ : i ,_f";; T — HOLD #
sPaN _—~— T
| MHz e VIEW #
BLANK A
VA SB Y
EC FC Trace
CORR 5] B [
More
B e e 1 of 8
CENTER 914.742 MHz SPAN 1.8868 MHz .
#RES BW 288 kHz #VEBH 988 kHz SHP 28.8B msec '
Peak out put power m d channel (Attenuator = 9. 9dB)

200605-3107CR-R1-E
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17:32:89 JUN 29, 2886
MKR 927.287 HHz
REF 38.8 dBm #AT 49 dB 28.16 dBm CLEAR
PEAK . s WRITE A
LOG
ia
MAX
HEe HOLD A
VIEW A
777777 BLAHK A
MA SB
- ol A - L SO TN SO SN . NN LT . A Trace
CORR A B o
More
: : . 1 of 3
CENTER 927 .237 MH=z SPAN 1.886 MHz N
#RES BW 388 kHz #UBMW 888 kH=z SHP 26.8 msec T
Peak out put power m d channel (Attenuator = 9.9dB)
7.3.2. Peak CQutput power (Frequency hoppi ng enabl e)
Qut put power is set at +30dBm (Software controll ed)
16:3@:16 JUL 86, 2086
MKR 962.712 MH=z
REF 35.9 dBEm #AT 48 dB P6 -9.9 dB 29.79 dBm CLEAR
PEAK WRITE A
LOB
18 Rl o W S
%, . S MAX
dB/ N \‘_7.’ \V4 \.-/ HOLD A
‘Vipeo Bw '
_BBB kHz YIEM A
ELANK A
VA SB R
sc_Fg, Traos
CORR - AR e
A
More
= 1 of 3
CENTER 982.758 MHz SPAK 5.888 MH=z
#RES BM 3688 kHz #VBHW 368 kH=z SKHP 26.6 msec T
Peak out put power | ow channel
16 :43 JUL 86, ZB8c
o w
FEF 29.9 dBm #AT 48 dB PS5 -9.9 dB CLEAR
PEAK WRITE A
LOG
ig N i O i G a0 MAX
4B/ N Hﬁ\w, N/ f\J/ o HHLB"ﬁ
MARKER
914 .725 MHz VIEW #
29.82 dEm
..... BLANK A
VA EB
BE FElcrimtivnsnnitunnsanhy armalsaraediv s sasern ] S e o s ni e S e Trace
CORR A B C
More
- e S ML 1 of 3
CENTER 914.758 MHz = MHz T
#RES BW 388 kH=z #UBW 388 kHz i mesc
Peak out put power m d channel

200605-3107CR-R1-E
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FCC ID: QHKAKTAGREADER
16:84:27 JUL B6. 2808
S MKR 927 .225 MHz
REF 39.9 dBm #AT 48 dB PG -9.9 dB 29.76 dBm CLEABR
BEAR HRITE A
LOB : S
18 Jamags oS R e e e : Wt
N N / N S \ N
dB/ \_ldr \/ NS \/ \/ HOLD A
CENTER \.
927 .280 MHz \ VIEW A
S BLAHK A
b
VA SB ™~
SC FC Trace
SE ke S ,
CORR - A B C
T -
More
e = S .. M . o 1 of
CENTER 927.258 MHz SPAN E.888 MHz ;
#RES BW 388 kH=z BYBW 386 kH=z SHP 26.8 mseo

Peak output power : high channel

Antenna gain is 6.7dBi, Limt: 0.851W (30dBm 0. 7dB)
Qut put power is limted at 28dBm (Software controll ed)

7.3.3. Peak Qutput power — Summary results (Primary voltage fluctuation)
Qut put power is set at +28dBm (Software controll ed)

Channel LOW MID HIGH
Power voltage: 110V
Frequency (MHz) 902.74845 914.74842 927.24840
Carrier level 27.6 dBm 27.7 dBm 27.9 dBm
Power voltage: 93.5V
Frequency (MHz) 902.74845 914.74842 927.24840
Carrier level 27.6 dBm 27.7 dBm 27.9 dBm
Power voltage: 126.5V
Frequency (MHz) 902.74845 914.74842 927.24840
Carrier level 27.6 dBm 27.7 dBm 27.9 dBm
Result Pass Pass Pass
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FCC ID: QHKAKTAGREADER

8. Spurious Em ssions (Conducted)

8.1. SET-UP
The EUT is placed on a table at 0.8m height.

8.2. TEST EQUI PMVENT

Equi pnent Company Model Seri al
EMC Anal yzer HP 8593E 3409u00537
At t enuat or HP 10dB

8.3. MEASUREMENT DATA
Frequency hopping is enable

s:pi:d? JUN 29, 2886
@i S MKR 323.4 MHz
REF 35.8 dBm AT 4@ dB PG -9.9 dB -34.39 dBm CLEAR
PERK [ ‘ WRITE A
LOG . iy
18 L R SR ; . S 4 # o
dB/ : ‘ HOLD &
DISPLAY LINE :
i8.8 dBwm . . VIEW #A
oL 3 - —_—
19,8
dBm
BLAHK A
Ma 8
sC FC Trace
CORR : : : . A B C
: £y
hﬁ«mw~wmhﬂ"M-umw»»hﬁw-zu\frmumrw.\mm_ .
% More
) ' fae 1 of 8
START 36.0 HHz STOF 1.@8B6 GHz ,
" WRES BW 180 kHz #VBW 188 kHz SWP 291 msec
30WVHz- 1GHz
g:83:17 JUN 29, 2066 )
@gd MKR 1.585 GHz
REF 35.8 dBm #AT 49 dB PG -9.9 dB -26.58 dBm CLEAR
PEAK = HRITE A
LOG 4 : : . _
18 ) -+ semeney - P cdsnsisssssrEtanan + r1ﬁ>{
4R HOLD A
WIDED EBM :
T : VIEW A
i@ .8
dBm
BLANK A
Ma SB
SC FC : : Trs
B e e i [P
More
_._,_; ST £ S, - - - S ai s 1 of 3
START 980 MHz STOP 2.988 GHz ;
4RES BW 1.8 MHz #UBW 1 HHz SWP 48.9 msec
1GHz- 2. 9GHz
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B
ol Ed
(4] [
JEIE
E 2 1 E
FCC ID: QHKAKTAGREADER
18:84:686 JUN 29, 2006
MKR 8.238 GHz
REF 35.8 dBm #AT 48 dB PG -9.9 dB -23.18 dBm CLEAR
PEAK - = = WRITE A
LOG : ] : : : :
19 a— : - - I * .. . . . b 4wt an iddTis :-........: sassaans nﬁs{
aRe : : 3 : : : : HOLD A
STQP : : 5 : :
4.8886 GHz . .. oo A VIEMW A
oL IS - ;
16 .8 3 q 3
dBm
BLANK A
MA SB
SC F v e " Trace
CORR 3 . : : : : : : A B &
More
i : : | . : 1 of 3
START 2.900 GHz STOP 4LEQB GHz T
#RES BMW 1.6 HMH=z BUBW 1 MH=z SHP 22.86 msec
2.9GHz- 4G+
18:@7:42 JUN 29, ZBG6
s MKR 4,756 GHz
REF 25.8 dBm #AT 48 dB PB -9.9 dB -25.46 dBm  CLEAR
PERAK 3 T H : : : = WRITE nA
LOG & : 5 i
égﬂl ........ : ...... . sesNsss s ndd trssaas ........‘. ......................... I. ..... i Mﬁx
: : 1 HOLD A
STOP 3 - : :
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dBm
BLANK A
Ma SB . . . 4 :
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More
. . . 1 of 3
START 4.886 GH=z STOFP &.588 GHz
RES BW 1.8 MHz #YBH 1 MH=z SHF 56.68 msec T
4GHz- 6. 5GHz
18:87:39 JUN 29, 2886
e MKR 7.559 BHz
REF 35.8 dBm #AT 48 dB PG -9.9 dB =-16.31 dBm CLEBR
PEAK : S HRITE A
LOG : ; : : : . i
16 U w1y e e e A s . i resare
, ! 5 T : [ : MAX
dB/ : ; : ‘ : : : HOLD A
STGP :
16.6860 GH : : . . .
oL ’ = A o VIEW A
19.9
dBm e w—t— i Sy
i H : BLANK A
R et ,,MMWWMMMW_]
SC FCf, v & L S e v s Trace
CORR 1 X ' A B t
More
2 ' 2 = : g POV £ af 23
START &.580 GHz STOFP 418.8080 GHz
#RES BW 1.8 MH=z BUBMW 1 MHz SHP 85.8 msec T

6. 5CGHz- 10G+#z
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FCC ID: QHKAKTAGREADER

9. Spurious Em ssions (Radi ated)

9.1. SET-UP

The installation of EUT is identical for pre-characterization neasurenent in a 3 neters
full anechoi c chanber and for neasures on a 3 neters Open site.

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

Equi prent configuration and runni ng node:
- EUT is ON
- EBEUT was transmtting continuous and hopping function was disable for spurious
em ssions measurenent .

- EUT was transnmitting continuous and hopping function was enable for band edge
measur enent .

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

The product has been tested at a distance of 3 neters fromthe antenna. The RBWand VBW
are 1MHz for peak neasurenent.

For average neasurenent, the RBWis 1M&z and VBWis 10Hz.

Ant enna height search was perforned from 1Im to 4m for both horizontal and vertical
pol ari zati on. Continuous |inear turntable azinmth search was performed with 360 degrees
range.

Equi pmrent was noved to position that maxi mzed em ssion.

9.2. TEST EQUI PNVENT
Test Equi pnent up to 10GHz on 3 neters open site:

Equi prrent Conpany Mbdel Seri al
Spectrum Anal yzer HP 8593E 3409u00537
Doubl e ri dged EMCO ETS 3115 6382
wavegui de horn ant enna

Anplifier SMEE 1-8GH

EMCO- 1050, 6 neters hei ght antenna nmast & EMCO 1060, 3 neters dianmeter Turntable.
A 10 nmeters Open site located in LCIE - Voiron (FRANCE).
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Pre-scan, test equipnent up to 10GHz:
Equi pnent Company Model Seria
Spectrum Anal yzer HP 8593E 3409u00537
Ant enna (30VHz- 1GHz) CHASE CBL6111A 1628
Doubl e ri dged wavegui de EMCO ETS 3115 6382
horn ant enna
Amplifier SMVEE 1-8GHz
Cabl e SUNHER A5329038V0
9.3. Measurenent data: Band Edge plots
= DISPLAY LIME ACTY DET: PEARK CLEAR
-41.6 dBm MEAS DET: PEAK @GP AVE WRITE n
MKR 982.825 MH=z
-
21.62 dBm o
HOLD A
LOG REF -16.8 dBm
14 : -
dB/ VIEW A
ATH
15 dG ............
BLAMNK A
oL
-41.6
va Trace
VA SB r
A [ S T T & o GO SO U SR a B C
CORR :
R
Ak RS O IR N g N P e e Sy e G
. ! E - : 1 of 4
CENTER 982.8868 MHz SPAN 5.888 MHz
#1F BW 188 kH=z #AVGE BW 188 kHz SWP 28.8 msec
Low Band Edge
=
: CLEAR
DISPLAY LINE ACTY DET: PEAK CLEA
= MEAS DET: PEAK AP AYE WRITE A
54 A MKR 927.325 MHz
-23.46 dBm -
HOLD &
LOG REF -1@.8 dBm
18 :
dB/ : S E BB T D VIEW #
ATH orecossstovamponsfonnss
8 a8 L% SRS - S 7w L
\/\ ................................... BLANK A
oL
—43.4| ... 8
dBm : : .
YA BBl i Tracg
SC FC a B C
CDRR ................................
More
. : E 1 of 4
CENTER 928.0868 MHz SPAM 5.0888 MH=z
#IF BW 188 kH=z #AVG BW 188 kH=z SWP 28.8 msec
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9.4. Measurenent data: spurious em ssions

EUT Configuration: Transmt at 902. 75MHz

No Frequency Corr Corrected Limt Margi n  Peak / Conment s
Fact readi ng Aver age
(MHz) (dBuV/m  (dBuV/m)  (dB)
1 902. 75 127.3 * = Fundament al
2 1805.50 28.6 44.1 54.0 - 9.9 PK
3 2708.25 31.5 < 40.0 54.0 < 14.0 PK Restricted band (Noise floor)
4 3611.00 34.2 < 40.0 54.0 < 14.0 PK Restricted band (Noise floor)
5 4513.75 35.3 < 40.0 54.0 < 14.0 PK Restricted band (Noise floor)
6 5416.50 36.3 < 40.0 54.0 < 14.0 PK Restricted band (Noise floor)
7 6319.25 37.9 < 40.0 54.0 < 14.0 PK (Noi se floor)
8 7222.00 39.2 < 40.0 54.0 < 14.0 PK Restricted band (Noise floor)
9 8124.75 40.0 < 40.0 54.0 < 14.0 PK Restricted band (Noise floor)
10 9027.50 40. 3 < 40.0 54.0 < 14.0 PK Restricted band (Noise floor)
EUT Configuration: Transmt at 914. 75MHz
No Frequency Corr Corrected Limt Margi n  Peak / Conment s
Fact readi ng Aver age
(MHz) (dBuV/m  (dBuV/m)  (dB)
1 914. 75 126.1 * = Fundament al
2 1829.50 28.6 38.1 54.0 - 15.9 PK
3 2744.25 31.5 42. 7 54.0 - 11.3 PK Restricted band
4  3659.00 34.2 < 40.0 54.0 < 14.0 PK Restricted band (Noise floor)
5 4573.75 35.3 < 40.0 54.0 < 14.0 PK Restricted band (Noise floor)
6 5488.50 36.3 < 40.0 54.0 < 14.0 PK Restricted band (Noise floor)
7 6403. 25 37.9 < 40.0 54.0 < 14.0 PK (Noi se floor)
8 7318.00 39.2 < 40.0 54.0 < 14.0 PK Restricted band (Noise floor)
9 8232.75 40.0 < 40.0 54.0 < 14.0 PK Restricted band (Noise floor)
10 9147.50 40. 3 < 40.0 54.0 < 14.0 PK Restricted band (Noise floor)
EUT Configuration: Transmit at 927.25MHz
No Frequency Corr Corrected Limt Margi n  Peak / Conment s
Fact readi ng Aver age
(MHz) (dBuV/m  (dBuV/m)  (dB)
1 927. 25 127.2 * = Fundament al
2 1854.50 28.6 39.7 54.0 - 14.3 PK
3 2781.75 31.5 44. 2 54.0 - 9.8 PK Restricted band
4 3709.00 34.2 < 40.0 54.0 < 14.0 PK Restricted band (Noise floor)
5 4636. 25 35.3 < 40.0 54.0 < 14.0 PK Restricted band (Noise floor)
6 5563.50 36.3 < 40.0 54.0 < 14.0 PK Restricted band (Noise floor)
7 6490. 75 37.9 < 40.0 54.0 < 14.0 PK (Noi se floor)
8 7418.00 39.2 < 40.0 54.0 < 14.0 PK Restricted band (Noise floor)
9 8345.25 40.0 < 40.0 54.0 < 14.0 PK Restricted band (Noise floor)
10 9272.50 40. 3 < 40.0 54.0 < 14.0 PK Restricted band (Noise floor)

*: Measure performed at 10m distance and corrected according to requirenments of
15.209.e) (Md&@Bm = MAOm+10.5dB). Al others frequencies are neasured at 3m
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