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1 CHANNEL FREQUENCIES

Clause: 15.303(d) & (g) /1

Requirement: Within 1920 — 1930 MHz band for isochronous devices

Test Condition: Refer to Test Mode Procedure.

U-/LE-PCS CHANNEL FREQUENCY (MHz)

Band Edge 1930.000

1 (High) 1928.448

2 1926.720

3 (Mid) 1924.992

4 1923.264

5 (Low) 1921.536

Band Edge 1920.000

TIMCO Ref: 3246UT6 & 3247UT6
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2 ANTENNA REQUIREMENT

Clause: 15.317 (15.203) / 4.1 (e), RSS-Gen 7.1.4

Requirement: No antenna other than that furnished by the responsible party shall be used with
the device

Observation: Base and Handset have each a pre-formed wire antenna permanently attached

on the PCB,; it is not user replaceable. Base has an additional internal antenna
for receive diversity configuration. There is no external antenna or connector
provided on the base or handset for the user to use antenna other than that
furnished originally.

Spec of Antenna: Base antenna Tx gain across the band = -0.62 ~ -3.79 dBi (0.87 ~ 0.42 numeric)
Handset antenna Tx gain across band = 0.92 ~ -1.37 dBi (1.24 ~ 0.73 numeric)

Result: As antenna gain < 3 dBi, no correction factor necessary to be applied to
subsequent radiation measurement readings.

2.1 Base
2.1.1 Gain
Base Antenna Gain
0
05 1921.536 1924.992 1928.448
1 \
1.5 1
[ai]
z —e—BS_Ver
- -2
= —s—BS_Hor
O o5
-3 | g
3.5 1 \-\
-4
Frequencey (MHz)
Channel 5 3 1
Freq (MHz) 1921.536 1924.992 1928.448
Polarization | Vertical -0.62 -1.24 -1.94
Horizontal -2.95 -3.55 -3.79

TIMCO Ref: 3246UT6 & 3247UT6
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2.1.2 Polarization

Base Antenna Polarization Pattern

——BS_Hor
—=—BS_Ver

Deg | Horizontal Vertical Deg | Horizontal Vertical
(dBi) (dBi) (dBi) (dBi)
0 -7.97 -5.64 210 -3.86 -7.76
15 -8.51 -2.41 225 -5.09 -9.1
30 -16.83 -0.9 240 -4.95 -3.92
45 -15.66 -0.63 255 -9.05 -5.13
60 -11.96 -1.51 270 -8.79 -2.9
75 -12.3 -6.03 285 -8.16 -2.48
90 -16.67 -5.18 300 -14.15 -2.73
105 -10.15 -8.62 315 -23.37 -0.87
120 -11.46 -12.01 330 -6.87 -6.25
135 -7.98 -9.1 345 -6.85 -7.51
150 -5.87 -2.98
165 -5.23 -4.53 Max -2.94 -0.63
180 -3.25 -3.18 Min -23.37 -12.01
195 -2.94 -5.03 Diff 20.43 11.38

TIMCO Ref: 3246UT6 & 3247UT6
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2.1.3 Antenna Assembly

ANT 1

© ¥

D) _ N
ANT 2 Y A oy

(%

TIMCO Ref: 3246UT6 & 3247UT6
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2.2 Handset

2.2.1 Gain

HandSet Antenna Gain

o //

- =
o p—— T T T T T T
1920 1921 1922 1 1924 1925 1926 1927 1928 1929 1930
-1

l/ —e— HS_Ver

—=— HS_Hor

dBi

Freq (MHz)
Channel 5 3 1
Freq (MHz) 1921.536 1924.992 1928.448
Polarization | Vertical -0.24 0.63 0.92
Horizontal -1.37 0.17 0.21

2.2.2 Polarization

Handset Antenna Polarization Pattern

—&@—— HS_\Ver
—8&——HS_Hor

TIMCO Ref: 3246UT6 & 3247UT6
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Deg | Horizontal Vertical Deg | Horizontal Vertical
(dBi) (dBi) (dBi) (dBi)
0 0.3 -2.56 210 -4.78 -6.67
15 -1.05 0.55 225 -8.04 -6.05
30 -5.27 0.91 240 -13.45 -3.32
45 -10.3 0.38 255 -9.5 -4.39
60 -15.75 -0.85 270 -10.94 -3.66
75 -16.05 0.73 285 -5.91 -3.73
90 -8.1 0.86 300 -7.16 -2.68
105 -4.97 0.09 315 -4.41 -4.05
120 -3.97 -1.53 330 -2.76 -4.32
135 -4.04 -3.08 345 -2.05 -2.96
150 -2.36 -4.27
165 -1.32 -3.85 Max 0.3 0.91
180 -1.21 -4.25 Min -16.05 -6.67
195 -2.52 -6.65 Diff 16.49 7.58
2.2.3 Antenna Assembly

TIMCO Ref: 3246UT6 & 3247UT6
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3 MONITORING THRESHOLD

Clause: 15.323 (c)(5) / 4.3.4 (b)

Requirement: <-61 dBm for 1.5 MHz BW and 20.5 dBm Tx power derived from formula as follows:
Upper limit = 15 logB — 184 + 50 — P as per ANSI 63.17 Sec. 7.2.1
Threshold Resolution within 6 dB

Test Result:  Threshold < —61 dBm
Resolution within 2 dB

3.1 Radiated Method

Test Setup: As shown below per Fig. 7 of 7.1.1 in ANSI C63.17

Setup for Radiated Monitoring Tests

Channel
Interference

Test Interference

Receiver (Generator .
Generatar

Test T ﬁ Interference

Antenna Antanna

S
RF Connection . , Test Monitoring
EUT Companion Antenna
Device

SA displays and data follow.

Test
Manitoring
Spectrum

Analyzer

TIMCO Ref: 3246UT6 & 3247UT6
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3.1.1 Threshold Level

As in-channel interference lowered from higher to lower than monitoring threshold

17185168 NOV 10, 2006
-30.0 déa AT 10 dB

17:37:36 HOV 16, 2006
w
REF -30.0 dBa AT 10 dB

i
Ullll]”

I
|
I
I
I
]
1
1
1
1
I

"RES BN 180 kHz

HKR 1.92562 6Hz
-64.23 deéa

USHP 1.0 sec

TX at interference of —64.23 dBm (< Ty + Uy)

TIMCO Ref: 3246UT6 & 3247UT6
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3.1.2 Threshold Resolution
1. Allow EUT TX on only two carrier frequencies per 7.3.3. in ANSI C63.17
2. Standby with interference: T +Uy+7 onf; 1928.448 MHz Chbs
dB
T+ Uy on f3 1924.992 MHz Ch3

417:45231 NOV 10, 2006
MKR & 3.58 WNz

v
REF -30.0 dBa AT 10 dB 8.55 a8

CENTER 1.92492 GHz SPAN 10.00 NNz
RES BN 100 kHz - VBN 30 kHz 4SHP 1.00 sec

3. TX on f; with same interferences present

17148143 NOV 10, 2006
» MKR & 3.58 WM
REF -30.0 dBa AT 10 dB -

CENTER 1.92492 .BHz ‘ : . . bs . ‘
PAN 10.00 MHz
RES BW 100 kHz VBN 30 kHz #SHP 1.00 sec

TIMCO Ref: 3246UT6 & 3247UT6
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4. Standby with interference: T, + Uy onf;
T . +Uy+7 on f3
dB

41r.?l511l5 HOV 10, 2006
REF -30.0 dBa AT 10 dB

CENTER 1.92492 6Hz
RES BN 100 kHz - VBN 80 kHz

5. TX on f; with same interferences present

41’?:51:23 NOV 10. 2006
REF -30.0 déa AT 16 dB

CENTER 1.92492 GHz
RES BN 180 kHz - VBH 30 kHz

1928.448 MHz Chbs
1924.992 MHz Ch3

WKR & 3,48 MHz
-6.18 dp

SPAN 10.00 MHz

#SHP 1.00 sec

HKR & 3.48 MHz

SPAN 10.00 NHz
#SHP 1.00 sec

TIMCO Ref: 3246UT6 & 3247UT6
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6. Standby with interference:
dB

T|_+UM—6dB Onfg

4ﬁ?li!lli HOV 10, 2006
REF -30.0 dBa

AT 10 dB

CENTER 1.92492 6Hz

RES BN 100 kHz - VBW 80 kHz

7. TX on f; with same interferences present

17:48:13 NOV 10, 2006
V4
REF -30.0 dBa AT 16 dB

CENTER 1.92492 gHz
RES BH 100 KkH:z

VBH 30 kHz

T +Uy+1 onf;

1928.448 MHz Chbs

1924.992 MHz Ch3

HKR & 3.48 WHz
-6.18 dp

SPAN 10.00 MHz

#SHP 1.00 sec

HKR & 3.58 mHz
8.42 de

SPAN 10.00 MHz
#SHP 1.00 sec

TIMCO Ref: 3246UT6 & 3247UT6
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8. Standby with interference: T +Uy—-6dB onf;
T . +Uy+1 on f3

41r.?l511l5 HOV 10, 2006
REF -30.0 dBa AT 10 dB

CENTER 1.92492 6Hz
RES BN 100 kHz - VBN 80 kHz

9. TX on f; with same interferences present

41’?:51:23 NOV 10. 2006
REF -30.0 déa AT 16 dB

CENTER 1.92492 GHz
RES BN 180 kHz - VBH 30 kHz

1928.448 MHz Chbs
1924.992 MHz Ch3

WKR & 3,48 MHz
-6.18 dp

SPAN 10.00 MHz

#SHP 1.00 sec

HKR & 3.48 MHz

SPAN 10.00 NHz
#SHP 1.00 sec

TIMCO Ref: 3246UT6 & 3247UT6
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3.2 Conducted Method (Alternative)

Test Setup:

As shown below per Fig. 8 of 7.1.1 in ANSI C63.17

Setup for Conducted Monitoring Tests

Spectrum

Analyzer

Multichannel
Interference

Shielded Enclosure

Companio

Device

15 dB in Handset talk

Handset absent, or
Base in talk mode

0 dB in Base standby, or

Mu ltiport
Combiner/splitter
Netwark

T

6 dB resistance
Combiner/Splitter

EUT (Base and Handset) modified in
=  Tx power purposely reduced by about 55 dB to reduce requirement on external

attenuators Agyt and Acp

Shielded Enclosure

0 dB in Base standby, or
0 dB in Handset talk

EUT

Base in standby, or
Handset in talk mode

» Limited 2-channel operation by EEPROM setting

Base alone in standby or complete set in talk mode as in normal functional operation.

Acut Companion Acp

Mode EUT (dB) Device (dB)
Standby Base 0 Handset absent 0
Talk Handset 0 Base 15

TIMCO Ref: 3246UT6 & 3247UT6
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3.2.1 Standby
Note:
» Base is left alone power-up without handset nearby or any power whatsoever supplied to the
latter.

3.2.2

» Main deciding factor in protocol is signal strength RSSI.

Combiner / Coupler insertion loss = 6 dB
Cableloss 1 =0.5dB

Cable loss 2=0.5dB

Total insertion loss =7 dB

Measured threshold = Sig Gen reading — Insertion loss
—65 — 7 (Sig Gen reading: —65 ~ —63 dBm)
—72 dBm (Resolution within 2 dB)

Talk

Note:

= Handset is the initiator; base the responding device.

= Main deciding factors in protocol are CRC (or BER), sync pulse and clock jitter besides signal
strength RSSI.

= Base conveys information on channel conditions to add to that detected by handset before
handset decides on initiating channel change.

Measured threshold = —66 - 7 (Sig Gen reading: —66 ~ —64 dBm)
=—-73 dBm (Resolution within 2 dB)

TIMCO Ref: 3246UT6 & 3247UT6
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4 FREQUENCY STABILITY AND JITTER
Clause: 15.323 (e), 15.323 (f) / 4.3.4 (¢), 6.2

Requirement:

= Frame frequency stability < 50 ppm

= TDMA frame frequency stability < 10 ppm over 1 hour or interval between channel
access monitoring, whichever is shorter
(That translates to frequency drift 0f19.2 kHz for 1920 MHz carrier)

»  Frame jitter < 25 us

= Carrier frequency stability over —20 to +50 °C at normal supply voltage, and over 85%
to 115% of rated supply voltage (voltage variation not required for battery operated
device)

Equipment: ROHDE & SCHWARZ Digital Radio Tester MODEL CTS60
THERMOTRON Environmental Chamber MODEL SM-4S-SL

Eq. Setting:  Offset —18 (for UPCS frequency band)
Data Pattern = Fig 31 (specific for frequency drift and jitter tests), or
0000111100001111 for other stability tests
Attenuation 1 dB (to compensate for cable loss to antenna connector)

Test Result:  Complies with requirements

4.1 Base

4.1.1 Frame Frequency Drift and Jitter

Frequency Jitter
Test Channel (kHz / slot) (us)
Mode No. Drift Limit Meas. Limit
TBR6 5 0.00 19.2 0.09 25
TBR6 3 0.00 19.2 0.09 25
TBR6 1 0.00 19.2 0.09 25

Note: Test Mode TBR6 is built-in per ETSI standard and resides in firmware apart from the FCC
test mode in Test Mode Menu.

Photos of worst-case display follow:

TIMCO Ref: 3246UT6 & 3247UT6
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Base Frequency Drift at Mid Channel

Base TDMA Frame Jitter at Mid Channel

TIMCO Ref: 3246UT6 & 3247UT6
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4.1.2 Carrier Frequency Stability with Supply voltage

Frequency
Test Channel (kHz ) Limit
Mode No. 102 Vac (85%) 120 Vac (Norm.) 138 Vac (115%) (kHZ )
TBR6 5 -1 -1 -1 19.2
TBR6 -3 -3 -3 19.2
TBR6 1 -2 -2 -2 19.2

Note: Test Mode TBR6 is built-in per ETSI standard and resides in firmware apart from the FCC
test mode in Test Mode Menu.

413

Carrier Frequency Stability with Temperature and Time

Frequency Offset
Test Channel (kHz) Limit
Mode No. -20°C 25°C 50 °C (kHz)
TBR6 5 -4.0 -1.0 8.0 +19.2
TBR6 3 -7.0 0 5.0 +19.2
TBR6 1 -9.0 -1.0 4.0 +19.2

Test was conducted for duration longer than 1 hour. Photo of worst-case display follows:

Base Carrier Frequency Offset with Temperature

TIMCO Ref: 3246UT6 & 3247UT6
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4.2 Handset

4.2.1 Frame Frequency Drift and Jitter

Frequency Jitter
Test Channel (kHz / slot) (us)
Mode No. Drift Limit Meas. Limit
TBR6 1 2.00 19.2 0.09 25
TBR6 3 1.00 19.2 0.09 25
TBR6 5 1.00 19.2 0.09 25

Note: Test Mode TBR6 is built-in per ETSI standard and resides in firmware apart from the FCC
test mode in Test Mode Menu.

TIMCO Ref: 3246UT6 & 3247UT6
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Photos of worst-case display follow:

Handset Frequency Drift at High-freq Channel

Handset TDMA Frame Jitter

TIMCO Ref: 3246UT6 & 3247UT6
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4.2.2 Carrier Frequency Stability with Temperature and Time
Frequency Offset

Test Channel (kHz) Limit

Mode No. -20°C 25°C 50 °C (kHz)

TBR6 5 -9 2 -2 +19.2

TBR6 3 -7 1 0.0 +19.2

TBR6 1 -4 -1 2.0 +19.2

Note: Test Mode TBR6 is built-in per ETSI standard and resides in firmware apart from the FCC

test mode in Test Mode Menu.

Test was conducted for duration longer than 1 hour. Photo of worst-case display follows:

Handset Carrier Frequency Offset with Temperature

TIMCO Ref: 3246UT6 & 3247UT6
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5 EMISSION BANDWIDTH

Clause: 15.323 (a)/ 6.4

Requirement: 50 kHz <B < 2.5 MHz

SA Setting: RBW = 1 % of Emission BW (or 0.5 % < RBW < 2 % for fixed setting)

ANSI 6.1.3 VBW > 3 x RBW

Span>2xB
Sweep: Sufficient to stabilize trace

Detection: Peak hold

Test Result: Base:

1.488 MHz < Limit 2.5 MHz

Handset: 1.375 MHz < Limit 2.5 MHz
51 Base
Channel Frequency 26 dB Bandwidth
No. (MHz) (kHz)
5 1921.536 1476
3 1924.992 1488
1 1928.448 1476

Worst-case plot follows:

i5:8¥:i468 DEC BE&, ZE8E

REF 2
PEAEK

LOG
14
dEe ./

MAa SEB
SC FC
CORE

CEMTE

8.8 dEm

AT 48 dEBE

MER & -1.488 MH=
-.53 dB

o1l
RES

SFAM S.800 MHz
#WVEBH 1668 kH=z #E5WF 150 msec

Base emission BW at Mid-freq Channel

TIMCO Ref: 3246UT6 &

3247UT6
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5.2 Handset

Channel Frequency 26 dB Bandwidth
No. (MHz) (kHz)
5 1921.536 1363
3 1924.992 1363
1 1928.448 1375

Worst-case plot follows:

14:51:88 DEC 88, ZABAG
MER o -1.375 MH=z

REF Z8.8 dBEm AT 48 dB .69 dE
FEAK 3 ; y

LOG
im
dB

MAa SE
S5C FC
CORR

CEHTER 1.923448 GH= SPAM BE.86068 MH=z
#RES EBW 18 kH= #UVEMW 188 kH=z #E5WP 158 msec

Handset emission BW at High-freq Channel

TIMCO Ref: 3246UT6 & 3247UT6
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6 CONDUCTED PEAK TRANSMIT POWER
Clause: 15.319 (c)/ 6.5

Requirement: <100 uW x \/§= 51logB - 10 dBm = 20.8 dBm, where B rated 1.5 MHz

SA Setting: RBW > Emission BW (or increased until no more than 0.5 dB change in power)
ANSI 6.1.2 VBW > 3 x RBW

Span = zero, centered on channel center

Sweep: fast enough to resolve transmit pulse

Detection: Peak

Test Result:  Base: 19.03 dBm (80 mW)
Handset: 18.94 dBm (78 mW)
6.1 Base
Chan. Freq. Reading | Cable | Pk Power | Margin Orig. Diff.
No. (MHz) (dBm) (dB) (dBm) (dBm) (dBm) (dB)
5 1921.536 18.43 0.6 19.03 1.77 19.03 0.00
3 1924.992 18.30 0.6 18.90 1.90 79.98
1 1928.448 18.20 0.6 18.80 2.00 (mW)

Worst-case plot follows:

16464 MOV 22, 280E

REF 28.8 dEm AT 48 dE "18.43 dBEm
FEAK 3 - - :

LOG : : : : : : : : :
1@ DOoaE%0600000000066000000000000600000000006000006000000000600600006060060000006000000000600000000
4B/ . . . i . i . i .

MAa SB
SC FC
CORE

CEMTER 1.92153&6 GH= SPAH @ H=
#RESZ EBW 2.8 MH=z #VEW 2 MH=z SHP 8.0 msec

Base peak power at Low-freq Channel

TIMCO Ref: 3246UT6 & 3247UT6
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6.2 Handset
Chan. Freq. Reading | Cable | Pk Power | Margin Orig. Diff.
No. (MHz) (dBm) (dB) (dBm) (dBm) (dBm) (dB)
5 1921.536 18.34 0.6 18.94 1.86 18.94 0.00
3 1924.992 18.21 0.6 18.81 1.99 78.34
1 1928.448 18.19 0.6 18.79 2.01 (mW)
Worst-case plot follows:
18:89:29 HOY 23, 2006
MER 27 .E25 msec
FEF 2@8.8 dEm BT 48 dE 12.34 dEm
FEAEK . ; ;
LOG : : : : : : : : :
g1(5] " ||[25Esc0oo0sncoa065000000006000600000 608000080 000R0E50E £ % J58000000000800308000000000500 8806800008005
dB : : : : : ' ' : '
R B ......... ......... ......... ......... ......... ......... .........
=L O S S R S S SRS SUNTSUNS ST
CORE : : : : : : : : :
CEMTER 1.921E2EF GHz

#RES BW 2.8 FMH=z

#WEBW 2 MH=

SFAM B Hz

SWP EB.B mszec

Handset peak power at Low-freq Channel

TIMCO Ref: 3246UT6 & 3247UT6
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7 DUTY CYCLE CORRECTION FACTOR

Clause: RSS-Gen 4.3, RSS-213 6.6

Max. Allowed:

SA Setting:

7.1 Base

6 dB

RBW = 3 kHz

VBW = RBW

Sweep = 100 ms (or less for better resolution)
Span = zero, centered on channel center
Detection: Peak

DCF_BS =10 log (TX-on Time/100 ms) for power in dBm

=10 log (412.50 us x 10/ 100 ms) from timing plots below
=-13.9 dB => -6 dB maximum allowed

i1z:24:85 MOV 2F. Z2ZBBE

MER & 412.5E8 psec

REF 38.8 dEm AT 48 dB -1.32 dB

FEREK
LOG

os | 0" TS TN TS TS WS U

dE.

WA SE
SC FS
CORE

CEMTER 1.924992 GH=z SPAM B Hz
#RES BW 1.8 MH=z #VEW 1 MH=z #EWP E.80 msec

l@:15:29 DEC @8, ZBOG

REF 38.8 dEBEm AT 48 dB
FEAK : - ;

LoG : : : : : : : : :
18 ......... ......... ......... ......... ................... ......... ......... ......... .........

2 GHz SPAN B Hz
B MHz #YEW 1 MH=z #SWFP 108 msec

TIMCO Ref: 3246UT6 & 3247UT6
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7.2 Base with multi-handset

DCF_BS =101log (4 x 412.5 pus x 10 / 100 ms) for up to 4 time slots occupied
=-7.8 dB => -6 dB maximum allowed

7.3 Handset

DCF_HS =10 log (TX-on Time/100 ms) for power in dBm
=10 log (412.50 ps x 10/ 100 ms) from timing plots below
=-13.9 dB (4.0%) (only one-slot operation in TDMA)
=>—6 dB maximum allowed

14:5@:57 HOW ZF.

ZBEE6

MER o 412 .58 psec

-1.32 dE

REF 28.8 dEm
FEAEK -
LOG

1@ |- ......... ......... ........

dB/

=
O I
AT
A m

AT 48 dE

CEMTER 1.924992 GH=z
#RES BN 1.8 MH=z

#YEN 1 MH=

SFAH B H=z

SWFP 5 .88 msec

1@:15:29 DEC @3 . ZBGAE

REF 28.8 dEm AT 48 dE

FEAEK : : .

Log : : : : : : : : :

ia ......... FGGEEELEEE EGEEELLEEE EGEEEELEEE EGEEELTEEE EGEEEELEEE EGEEELIEEE EGEECELEEE EGEEELTEEE EGEECELEEE
dB/ : : : : : : : : :

WA SB : : : : : : : : :

CEMTER 1.924992 GH=z
#RES BN 1.8 MH=z

#YEN 1 MH=

SFAH B H=z

#S5WFP 188 msec

TIMCO Ref: 3246UT6 & 3247UT6
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8 POWER SPECTRAL DENSITY

Clause: 15.319(d) /6.6

Requirement:

<3 mW (4.77 dBm) by average detection or 12 mW (10.8 dBm) by peak-hold detection

SA Setting: RBW = 3 kHz
ANSI 6.1.5 VBW = RBW
Span = Zero first to locate peak, then 10 kHz to read power within 3 kHz
Sweep: Slow enough for at least 2 bursts to occur in each 3 kHz of span swept; e.g. 10 s
sweep captures 1000 bursts of 10 ms-burst-rate signal while sweeping across 1.5 MHz,
for 2 bursts per 3 kHz interval
Detection: Average or Peak (see applicable limit above)
Test Result: Base: 1.49 dBm (1.41 mW)
By peak-hold Handset: 0.48 dBm (1.12 mW)
8.1 Base
Chan. Freq. Reading | Cable DCF PSD Limit Margin
No. (MH2) (dBm) (dB) (dB) (dBm) (dBm) (dBm)
5 1921.536 6.89 0.6 -6.0 1.49 4.77 3.28
3 1924.992 6.87 0.6 -6.0 1.47 4.77 3.30
1 1928.448 6.71 0.6 -6.0 1.31 4.77 3.46

Worst-case plot follows:

28981 HOW 24, ZBAE
MKE 928 .88 msec

REF 28.8 dEm AT 48 dB E.29 dEm

FEHE . . . ; ; .

LOG : : : : : : : : :

1a ......... ......... ......... ......... ......... ......... ......... ......... ......... .........

Mi SE

S U PP SN SIS S

CORR

CEMTER 1.92152E00 GH= SPAN B H=
#RES EBW 3.8 kHz #YEW 18 kHz #SHWP 1.88 sec

Base PSD at Low-freq Channel

TIMCO Ref: 3246UT6 & 3247UT6
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8.2 Handset

Chan. Freq. Reading | Cable DCF PSD Limit Margin
No. (MHZz) (dBm) (dB) (dB) (dBm) (dBm) (dBm)
5 1921.536 5.88 0.6 -6.0 0.48 4.77 4.29
3 1924.992 5.84 0.6 -6.0 0.44 477 4.33
1 1928.448 5.77 0.6 -6.0 0.37 4.77 4.40

Worst-case plot follows:

ZA:@@:84 HOW 24, Z2A8E6
MEKR &7 ¥ .58 msec
REF 28.8 dEm AT 48 dE E.88 dEm

FERAK

LOG : : : : : : : : :
ia ......... EGGECEEEEE EGGECEEEEE EGGECEEEEE EGGECEEEEE EGGECEEEEE EGGECEEEEE EGGECEEEEE EGGECEEEEE EGGECEEEEE

MA SB
SC FC
CORR

CENTER 1.92152680 GH=z SPAM B H=z
$RES EM 2.8 kH=z $UEM 18 kH=z $SWP 1.88 sec RT

Handset PSD at Low-freq Channel

TIMCO Ref: 3246UT6 & 3247UT6
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Alternative estimation of PSD by CAT method per ANSI Clause 6.1.5

Test Result: Base: —21.60 dBm (0.006 mW)
Handset: —22.20 dBm (0.006 mW)

8.3 Base (Alternative)

Chan. Freq. Reading | Cable Av. CF PSD Limit Margin
No. (MHz2) (dBm) (dB) (dB) (dBm) (dBm) (dBm)
5 1921.536 6.22 0.6 -28.57 -21.75 4.77 26.52
3 1924.992 6.26 0.6 -28.57 -21.71 4.77 26.48
1 1928.448 6.37 0.6 -28.57 -21.60 4.77 26.37

Worst-case of sample pulse follows:

19:82:42 HOW 25, ZAAE
MKE 185.EH psec
EEF 28 .8 dEm AT 48 dB E.27 dEm
FE&EK . . . . . ;
LOG : : : : : : : : :
1a ......... EGEEECEEEE CGEEELEEEL EGEEECEEED CGEEELEEEL EGEEELEEED EREGGEEEEE EGEEEEEEED EGEEEEEEEE EGEEEEEEED

M SE
SC ES
CORR

CEMTER 1.92244288 GH=z SPAM B H=z
#REES EBMW 2.8 kH=z #UVEMW 18 kH=z #SWFP 528 psec

Base Pulse Sample at High-freq Channel
With Ext. Trigger from TX_ON

Power summation within 20 dBc, Ps (peak detect) = 481 mw
Summation sample points, Ns = 263
Mean power summation, Psm = Ps/Ns = 1.83 mw
Pulse span, Tsp = 05 ms
Sampling points within span, Nsp = 400
Pulse sampling frequency, Fs = Nsp/Tsp = 800 kHz
Pulse duration within 20 dBc, Tps = 380.0 us
Averaged PSD, PsdAv = Psm/Fs*Tps = 0.006 mwW
= -22.20 dBm
Peak power reading, Ppk = 6.37 dBm
Average conversion factor, Av. CF = PsdAv-Ppk = -28.57 dB (representative)

TIMCO Ref: 3246UT6 & 3247UT6
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8.4 Handset (Alternative)
Chan. Freq. Reading | Cable Av. CF PSD Limit Margin
No. (MHz) (dBm) (dB) (dB) (dBm) (dBm) (dBm)
5 1921.536 5.91 0.6 -28.84 -22.33 4.77 27.10
3 1924.992 5.97 0.6 -28.84 -22.27 4.77 27.04
1 1928.448 6.04 0.6 -28.84 -22.20 4.77 26.97

Worst-case of sample pulse follows:

Power summation within 20 dBc, Ps

19:3

REF =
FEAEK

LOG
i@

WA SB
SC ES
CORE

CEMTER 1.92844388 GH=z
#RES BN 2.8 kH=z

B:Z3 HOVW 28, ZB8E

B.8 dEm AT 48 dE

MER 184 .88 psec

E.B84 dEm

Handset Pulse Sample at High-freq Channel

#YEN 18 kH=z

SFAH B H=z

#5WF BEB psec

With Ext. Trigger from TX_ON

Summation sample points, Ns
Mean power summation, Psm
Pulse span, Tsp

Sampling points within span, Nsp
Pulse sampling frequency, Fs
Pulse duration within 20 dBc, Tps
Averaged PSD, PsdAv

Peak power reading, Ppk

Average conversion factor, Av. CF

(peak detect)

Ps/Ns

Nsp/Tsp

Psm/Fs*Tps

PsdAv - Ppk

361
229
1.58
0.5
400
800
376
0.005
-22.80
6.04
-28.84

mwW

mwW
ms

kHz
°s
mw
dBm
dBm

dB (representative)

TIMCO Ref: 3246UT6 & 3247UT6
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9 EMISSIONS AT BAND EDGE

Clause: 15.323(d) /6.7

Requirement: As shown in diagram of Emission Mask

EMISSION FREQUENCY MASK

Fed: O dB = 20,5 cBlen {112 mi) - Max. 20.8 dBm
based on B 125 MHz based on B 1.5 MHz
la > Raled B = 1.5 MHz

—
I [

- 26 dB

-
- 30 B - L . —_— ~ 20

- 9.5 dBm I
18 = 1.5 MHz
125 MHz » .I - >
| 2B = 30MHz
-4 Ly
- 50 di . 28 MMz 3B = 45 MHz - ~ 50 8
- 295 dbm I
a L - *
o = — Y 5
- 30.8 dBm
LOWER EDGE = o INBABD MIRROR IMAGE AT >
1920 MHz 1521536 MHz UPPER EDGE

1930 MHz

SA Setting: RBW = 1 % of Emission BW (or 0.5 % < RBW < 2 % for fixed setting)
ANSI 6.1.6.2 VBW =3 x RBW
Span>3.5xB

Sweep: Sufficient to stabilize trace (> pulse repetitive interval x no. of trace elements)
Detection: Peak hold

Test Result: Base: —74.02 dBc (worst at lower band edge)
Handset: —73.42 dBc (worst at upper band edge)

For in-band out-of-channel emissions, since emission bandwidth B is greater than out-
band step bandwidth 1.25 MHz and occupied bandwidth is symmetrical about channel
center, compliance in out-band emissions will automatically lead to compliance in in-band
out-of-channel.

TIMCO Ref: 3246UT6 & 3247UT6
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9.1 Base Near Band Edge
Chan. Freq. Freq. Range Reading | Rel. Att. Limit Margin
No. (MHz) (MHz) (dBm) (dBc) (dBc) (dB)
5 1921.536 Lower Edge 18.43 0.0
1919.786 | 1918.75 ~1920 -32.78 -51.21 -30 21.21
1918.444 | 1917.5 ~1918.75 -51.72 -70.15 -50 20.15
1916.619 | Down ~1917.5 -55.59 -74.02 -60 14.02
1 1928.448 Upper edge 18.20 0.0
1930.231 | 1930 ~1931.25 -37.22 -55.42 -30 25.42
1932.031 | 1931.25 ~1932.5 -52.33 -70.53 -50 20.53
1933.131 1932.5 ~ up -57.50 -75.70 -60 15.70
Lower out-band plots follow:
19:28:59 HOVW 24, ZBaks
A MKR 1.928899 GHz
FREF Z8.8 dEm AT 48 dEB -22.78 dEm

FEAK

LOG
18
dB

MAa SEB
SC FC
CORR

CEMTERE 1.921536 GH=
#REES BEMW 18 kH=z

#VEMW 38 kH=z

SFAH S5.8688 MH=z

#SHWP 158 msec

TIMCO Ref: 3246UT6 & 3247UT6
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19:32:21 HOW 24, ZEB0E
MER 1.918899 GH=z
FEF 28 .8 dEm AT 28 dBe -51.72 dEm
FEAK
LOG
14
dB .~
MAa SB
SC FC
CORR
CEHTER 1.9191&81 GH= 5PAH E.888 HMH=z
#RES BMW 18 kH=z #VEBN 28 kH=z #SMWFP 158 msec

19:34:684 HOW 24, ZBAEE

REF 18.8 dEm AT 28 dB -5

FEAEK
LOG
1n
dBE

=
Lo I e
Ao
Acm

CENTE
#

MER 1.91

L Rt |

A

1.915361 GH=z SPFAH 5.888 MH=
S BW 18 kH=z #WEBM 28 kH=z #SHP 158 mzec

E

TIMCO Ref: 3246UT

6 & 3247UT6
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Upper out-band plots follow:

19:37:41 HOV 24, ZBAE

FEF 28.8 dEm AT 48 dB -
FEAEK

LOG
18
dB

oy =
Lo R e 3
AT
Aom

CEHTER 1.922442 GH= SPAH 5.808 MH=z
#REES BW 18 kH=z #VBH 28 kH=z #SWP 150 msec

19:39:2 HNOW 24, 2006
- MER 1.932
REF 28.8 dBEm AT 28 dEB -5

FEAK

LOG
18
dEB

1926 GH=z
2.22 dEBm

=
Lo R e 3
AT
Am

CEHTER 1.920854%2 GH= SPAH S5.888 MH=z
#RES BHW 18 kH=z #UEBHW 28 kH=z #SHP 150 msec

TIMCO Ref: 3246UT6 & 3247UT6
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19:42:19 HNOW 24, 2006
MER 1.932

g
FEF 18.8 dBEm AT 28 dE -5
FEAEK

LoG : : : : : : : : :
1@ ......... ......... ......... ......... ......... ......... ......... ......... ......... .........

=J o

=
Lo R e 3
AT
Am

CEHTER 1.921&64%2 GH= SPAH S5.888 MH=z
#RES BHW 18 kH=z #UEBHW 28 kH=z #SHP 150 msec

TIMCO Ref: 3246UT6 & 3247UT6
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9.2 Handset Near Band Edge

Freq. Freq. Range Reading | Rel. Att. Limit Margin
(MH2) (MHz) (dBm) (dBc) (dBc) (dB)
1921.536 Lower Edge 18.34 0.0
1919.794 | 1918.75 ~1920 -35.98 -54.32 -30 24.32
1918.078 | 1917.5 ~1918.75 -51.93 -70.27 -50 20.27
1917.261 | Down ~1917.5 -56.11 -74.45 -60 14.45
1928.448 Upper edge 18.19 0.0
1930.215 | 1930 ~1931.25 -41.80 -59.99 -30 29.99
1931.306 | 1931.25 ~1932.5 -52.40 -70.59 -50 20.59
1932.681 1932.5 ~ up -55.23 -73.42 -60 13.42
Lower out-band plots follow:
12:58:59 HOW 24, 284856
ST MKR 1.92RA99 GH=z
FEF ZE6.8 dEm AT 48 dBE -235.92 dEm

FEAK
LOG
1A
de.

MA SE
SC FC
CORE

CEMTER 1.921536 GH=z

#RES EBW 18 kH=

#WEW 328 kH=

SPAH 5.888 HMHz
#SHP 158 m=sec

TIMCO Ref: 3246UT6 & 3247UT6
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18:47F 24 HOW 24, ZAAE
MER 1.9186899 GH=z
REF 28.8 dEm AT 28 dB -51.92 dBm
FEAE
LOG
14
dBE .
MA SB
5C FC
CORE
CEHTER 1.9191&1 GH= SPAN £ .8868 MH=z
#FRES BMW 18 kH=z #WEN 26 kH= SWPF 158 msec
12:54:12 HOW 24, ZAGAE
- MER 1.917224 GHz
REF 168.8 dEm AT 28 dE -EE.11 dEm
PEAEK
LOG
1@ ...................................................................................................
dB.
M SE
SC FC
CORER
CENTER 1.912261 GH=z SPAH 5 .88 MH=z
#RES BW 18 kH=z #YEBW 28 kH=z #SHWP 158 msec

TIMCO Ref: 3246UT6 & 3247UT6
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Upper out-band plots follow:

19:45:235 HOW 24, 2805

o
REF 38.8 dEm

AT 48 dB

MER 1.9381386
-41 .80

PEAEK
LOG
14

dBE~

19:18:17 HOW 24, ZHAE
ST
FREF 2Z@.8 dBEm AT =4

#VEBIL 28 kH=

MER 1.931936 GH=z

dE -52.48 dEm

FEAK
LOG

18
dEB

MA SE
SC FC
CORR

e L ......... ...... ......

SPaH S.888 MH=z
#SHWFP 158 m=sec

#VEN 28 kH=

TIMCO Ref: 3246UT6 & 3247UT6



Doc Title FCC /IC Application Report Doc No. B209-RP12-X-YY-TA
Doc Sec. Test Data — B209 RF Revision 1.0
Dept./Proj. 1.9 GHz DECT Telephone Page(s) 41 of 64

19:2@8:82 HOY 24, ZABE
g MERE 1.932786 GH=z
REF 168.8 dEm AT 28 dE -EE .23 dEm
PEAEK
LOG : : : : : : : : :
1@ ......... SGEEEELLEE SGEELEELEE SEELCELEE SGEELELEEE SGEELEELEE SEEEELLEE SGEELEELEE SEELCELEE SGEELELEEE

=
o0 I
ATm
ACm

CEHTER 1.921&64%2 GH=z SPAH S5.888 MH=z
#RES BHW 18 kH=z #UEBHW 28 kH=z #SHP 150 msec

TIMCO Ref: 3246UT6 & 3247UT6



Doc Title
Doc Sec.
Dept./Proj.

FCC /IC Application Report
Test Data — B209 RF
1.9 GHz DECT Telephone

Doc No.
Revision
Page(s)

B209-RP12-X-YY-TA
1.0
42 of 64

10 RF EXPOSURE

Clause:

Requirement:

Reference:

Test Result:

15.319/ RSS-Gen 5.5

1.1307(b), 2.1091 and 2.1093 / RSS-102
MPE < 1 mW/cm® at 20 cm

given by Power density S = EIRP / 47R?, where R is distance 20 cm.
S =1 mW/cm?

Maximum permissible P = 4nR? = 4n(20)* = 5026 mW = 37 dBm
SAR < 1.6 W/kg over any 1 g of tissue

For

OET Bulletin 65 for General Population / Uncontrolled Exposure

Base:
Handset:

10.1 Base MPE

From worst case in Radiated Peak Power

Compliant
Compliant

Chan. Freq. Radiated EIRP MPE Margin
Power Power [from Limit
Limit
No. (MH2z) (mW) (dBm) (dBm) (dBm)
5 1928.88 60.81 17.84 37 19.16

TIMCO Ref: 3246UT6 & 3247UT6
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10.2 Handset SAR

Refer to SAR testing report by Celltech.

Measurement of SAR EUT radiated power

EUT#1
Chan. Freq. Meter Peak| Coax Antenna |Pre-amp Field Radiated EIRP
Reading Loss Factor Gain | Strength at Power
(Note 2) 3m (Note 3)
No. (MHz) (dBuVv) (dB) (dB) (dB) (dBuVv/m) (dBm) (mW)
5 1921.38 78.59 752 |1 283 V 0 114.41 18.21 66.22
3 1924.75 78.63 752 | 283 V 0 114.45 18.25 66.83
1 1928.88 78.77 752 |1 283 V 0 114.59 18.39 69.02
EUT #2
Chan. Freq. Meter Peak| Coax Antenna |Pre-amp Field Radiated EIRP
Reading | Loss Factor Gain | Strength at Power
(Note 2) 3m (Note 3)
No. (MHz) (dBpv) (dB) (dB) (dB) (dBuVv/m) (dBm) (mW)
5 1921.38 78.64 752 | 283 V 0 114.46 18.26 66.99
3 1924.75 78.73 752 | 283 V 0 114.55 18.35 68.39
1 1928.88 78.81 752 | 283 V 0 114.63 18.43 69.66

Note 2: Horn antenna in Horizontal (H) or Vertical (V) polarization
Note 3: 96.2 dB taken as factor to convert Field Strength to Radiated Power in numerical value

TIMCO Ref: 3246UT6 & 3247UT6
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11 RADIATED PEAK POWER

12 EMISSIONS BEYOND BAND EDGE

13 RADIATED SPURIOUS EMISSIONS

14 POWER LINE CONDUCTED EMISSIONS

See TIMCO test reports in file, Ref: 3246UT6 (base), 3247UT6 (Handset).
Following pages 45 — 60 are deleted from this report.

TIMCO Ref: 3246UT6 & 3247UT6
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11 RADIATED PEAK POWER

Clause: 15.319 (c)/ 6.5

Requirement: <100 uW x /B =5 logB - 10 dBm = 20.8 dBm for B = 1.5 MHz max.

<116 dBuV/m at 3m for base / 115 dBuV/m for handset
by radiated measurement derived from Friis formula as follows
For base:

J30PG _ +/30*0.122*0.87
d

For handset:
J30PG _ +/30%0.122*1.24
d 3

Field Strength E = V/im =947 + P dBm = 115.5 dBuV/m

Field Strength E =

Vim =96.2 + P dBm =117 dBuV/m

where P =0.122 W (20.8 dBm)
G = Numeric gain of TX antenna = 0.87 for BS (1.24 for HS) worst-case
d =3m

SA Setting: RBW > Emission BW (or increased until no more than 0.5 dB change in power)
ANSI 6.1.2 VBW > 3 x RBW

Span = zero, centered on channel center

Sweep: fast enough to resolve transmit pulse

Detection: Peak

Test Result:  Base: 17.84 dBm (60.81 mW)
Handset: 18.39 dBm (69.02 mW) SAR units

TIMCO Ref: 3246UT6 & 3247UT6
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111 Base
Chan. Freq. Meter Peak| Coax Antenna |Pre-amp Field Radiated EIRP
Reading Loss Factor Gain | Strength at Power
(Note 2) 3m (Note 3)
No. (MHz) (dBpv) (dB) (dB) (dB) | (dBuV/m) (dBm) (mW)
5 1921.40 76.72 752 | 283 V 0 112.54 17.84 60.81
3 1924.90 76.10 752 | 283 V 0 111.92 17.22 52.72
1 1928.53 75.40 752 | 283 V 0 111.22 16.52 44.87

Note 2: Horn antenna in Horizontal (H) or Vertical (V) polarization
Note 3: 94.7 dB taken as factor to convert Field Strength to Radiated Power in numerical value
Note 5: EUT raised up by at least 5 cm to minimize reflection of RF emissions by test table

Worst-case plot follows.

Z20B8E
AT 18 dB

151221868 HOW 22,
MER 1.92159 GH=

rE.72 dBpV

o
REF 18@8.@ dEp\
FEAK :

LOG
14
dBE~

#VEBEK 1 MH=z

Radiated Field Strength at Low-freq Channel

TIMCO Ref: 3246UT6 & 3247UT6
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11.2 Handset 1

Chan. Freq. Meter Peak| Coax Antenna |Pre-amp Field Radiated EIRP
Reading Loss Factor Gain | Strength at Power
(Note 2) 3m (Note 3)
No. (MHz) (dBpv) (dB) (dB) (dB) | (dBuV/m) (dBm) (mWw)
5 1921.38 77.49 752 | 283 V 0 113.31 17.11 51.40
3 1924.75 78.36 752 | 283 V 0 114.18 17.98 62.81
1 1928.88 78.65 752 | 283 V 0 114.47 18.27 67.14

Note 2: Horn antenna in Horizontal (H) or Vertical (V) polarization
Note 3: 96.2 dB taken as factor to convert Field Strength to Radiated Power in numerical value
Note 5: EUT raised up by at least 5 cm to minimize reflection of RF emissions by test table

Worst-case plot follows.

16:19:26 HNOW 22, Z200E
MER 1.928318 GH=

REF 188.8 dBpW AT 18 dE r2.85 dBEpV
FEAE : : : : : : : y

LOG
18
dB .

MA SE
SC FC
CORE

CEMTER 1.92845 GH=z SPAN 18.80 MH=z
#REES EW 1.8 MH= #WEW 1 MH=z #SWF 1.88 =sec

Radiated Field Strength at High-freq Channel

TIMCO Ref: 3246UT6 & 3247UT6
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11.3 Handset 2

Chan. Freq. Meter Peak| Coax Antenna |Pre-amp Field Radiated EIRP
Reading Loss Factor Gain | Strength at Power
(Note 2) 3m (Note 3)
No. (MHz) (dBpv) (dB) (dB) (dB) | (dBuV/m) (dBm) (mWw)
5 1921.38 78.27 752 | 283 V 0 114.09 17.89 61.52
3 1924.64 78.36 752 | 283 V 0 114.18 17.98 62.81
1 1928.63 78.22 752 | 283 V 0 114.04 17.84 60.81

Note 2: Horn antenna in Horizontal (H) or Vertical (V) polarization
Note 3: 96.2 dB taken as factor to convert Field Strength to Radiated Power in numerical value
Note 5: EUT raised up by at least 5 cm to minimize reflection of RF emissions by test table

Worst-case plot follows.

114224 HOW 22, ZBAE
MER 1.92464 GH=z

BT
REF 188.8 dEBpWY AT 18 dE T2.36 dEpVY
FEAK 3 3 . . y y y 5

LOG
1n
dE

M SE
SC FC
CORE

CEMTER 1.92499 GH=z SPAH 168 .88 MH=
#REES EBW 1.8 HMH=z #WEMW 1 MH=z #SHF 1.88 sec

Radiated Field Strength at Mid-freq Channel

TIMCO Ref: 3246UT6 & 3247UT6
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12 EMISSIONS BEYOND BAND EDGE
Clause: 15.323(d) /6.7
Requirement: As shown in diagram of Emission Mask
EMISSEDN FREQUENCY KMASK
Rud: O dB = 20.5 dBen {112 mi) i_-, - Wlae. 202 dBm
based on BYW 1.25 KMHz based on BW 1.5 MHz
I - - Raled 8 = 1.5 MHz
| - - 206 4B
- 30 dB - L . — - - 3048
- 8.5 dBm
I 18 = 1.6 MHz
1.25 MHz - .I - >
| 2B =30 MHz
-4 ™
- 50 B . 2B NHz | B =25 MH -4 - 5048
—Z8.5dBm » .'I E N
R | — I — B0 dB
- 35.B dBm
LOWER EDGE oH = [NBABD MIRRCH IMAGE AT -
1920 MHz 15921536 MHz UPPER EDGE

SA Setting: RBW = 1 % of Emission BW (or 0.5 % < RBW < 2 % for fixed setting)

ANSI 6.1.6.2 VBW =3 x RBW
Span>3.5xB

1930 MHz

Sweep: Sufficient to stabilize trace (= pulse repetitive interval x no. of trace elements)

Detection: Peak hold

Test Result: Base: —66.57 dBc (worst at low channel 4th harmonic)
Handset: —66.07 dBc (worst at mid channel 3" harmonic)

TIMCO Ref: 3246UT6 & 3247UT6
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12.1 Base Tx Harmonics

Chan. Freq. Meter Coax Antenna |Pre-amp Field Relative | Rule Margin
(fc) Peak Loss Factor Gain [Strength at| Level Limit from
Reading (Note 2) 3m Limit
No. | (MHz) | (dBJ)V)| (dB) (dB) (dB) |(BJVv/im)| (dBc) | (dBc) | (dB)
5 1921.536 114.50 0.0 -- --

2x fc | 3843.20 | 31.55 | 10.5 32 -35 39.05 -75.45 -60 15.45
3xfc | 5766.30 | 31.22 | 11.7 35 42.92 -71.58 -60 11.58
4x fc | 7686.88 | 30.73 | 15.2 37 -35 47.93 -66.57 -60 6.57
3 1924.992 114.50 0.0 -- --
2x fc | 3849.50 | 31.27 | 10.5 32 -35 38.77 -75.73 -60 15.73
3xfc | 5775.30 | 31.34 | 11.7 35 43.04 -71.46 -60 11.46
4x fc | 7699.05 | 29.55 | 15.2 37 -35 46.75 -67.75 -60 7.75
1 1928.448 114.50 0.0 -- --
2x fc | 3855.86 | 31.04 | 10.5 32 V -35 38.54 -75.96 -60 15.96
3xfc | 5784.89 | 30.95 | 11.7 35 V -35 42.65 -71.85 -60 11.85
4xfc | 7713.92 | 29.43 | 15.2 37 H -35 46.63 -67.87 -60 7.87

ITI<|I<
)
o

ITI<|I<
[
o

Note 2: Horn antenna in Horizontal (H) or Vertical (V) polarization
Note 3: Referenced to 112mW (20.5dBm) for 1.5MHz BW corresponding to 94 + 20.5 = 114.5dBuV/m at 3m
Note 4: EUT raised up by at least 5 cm to minimize reflection of RF emissions by test table

Worst-case plot follows:

17 :58:14 HOV 27V . ZBAE

MER 7.6259E9 GH=z
FEF E@.8 dEpV\ AT 18 dB 2e.73 dBEpWY
FEAK : : : :
LOG : : : : : : ; : :
1@ ......... EREEEEEEE SRR SRR EEEEEEEEE SRR SRR SRR s SRR

oy =
Lo R e 3

AT
Aom

CEHTER 7V .E2E144 GH= SPAH 5.808 MH=z
#REES BW 18 kH=z #VBH 18 kH=z #SHP 1.08 SEG

Base 4th Harmonic at Low-freq Channel

TIMCO Ref: 3246UT6 & 3247UT6
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12.2 Handset 1 Tx Harmonics

Chan. Freq. Meter Coax Antenna |Pre-amp Field Relative | Rule Margin
(fc) Peak Loss Factor Gain [Strength at| Level Limit from
Reading (Note 2) 3m Limit
No. (MHz) (dB&V) | (dB) (dB) (dB) [(dBEVIm)| (dBc) (dBc) (dB)
5 1921.536 115.50 0.0 -- --

2x fc | 3842.45 | 30.34 | 10.5 | 32.0 -35 37.84 -77.66 -60 17.66
3xfc | 5763.80 | 34.07 | 11.7 | 35.7 46.47 -69.03 -60 9.03
4x fc | 7687.10 | 30.24 | 15.2 | 37.0 -35 47.44 -68.06 -60 8.06
3 1924.992 115.50 0.0 -- --
2x fc | 3849.45 | 30.16 | 10.5 | 32.0 -35 37.66 -77.84 -60 17.84
3xfc | 5774.15 | 37.03 | 11.7 | 35.7 49.43 -66.07 -60 6.07
4x fc | 7700.70 | 30.11 | 15.2 | 37.0 -35 47.31 -68.19 -60 8.19
1 1928.448 115.50 0.0 -- --
2x fc | 3856.40 | 30.21 | 105 | 320 V -35 37.71 -77.79 -60 17.79
3xfc | 578450 | 35.65 | 11.7 | 35.7 H -35 48.05 -67.45 -60 7.45
4xfc | 771495 | 2893 | 152 | 37.0 V -35 46.13 -69.37 -60 9.37

<|z|<
w
a1

<[z|<
@
a1

Note 2: Horn antenna in Horizontal (H) or Vertical (V) polarization
Note 3: Referenced to 112mW (20.5dBm) for 1.5MHz BW corresponding to 95 + 20.5 = 115.5dBuV/m at 3m
Note 4: EUT raised up by at least 5 cm to minimize reflection of RF emissions by test table

Worst-case plot follows:

11 :58:11 HOW 22, 200G
MER 5.773292 GH=
REF E8.8 dEBEpW AT 18 dEB 27 .83 dBEpY

FEAK

LOG : : : : : : : : :
1@ ......... SGEEEELLEE SGEELEELEE SEELCELEE SGEELELEEE SGEELEELEE SEEEELLEE SGEELEELEE SEELCELEE SGEELELEEE

=
o0 I

A
Am

CEHTER £5.7¥749%2 GH=z SPAH 18.88 MH=z
#RES BMW 28 kH=z #UEBHW 28 kH=z #SHP 1.08 SeG

Handset 3 Harmonic at Mid-freq Channel

TIMCO Ref: 3246UT6 & 3247UT6
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12.3 Handset 2 Tx Harmonics
Chan. Freq. Meter Coax Antenna |Pre-amp Field Relative | Rule Margin
(fc) Peak Loss Factor Gain [Strength at| Level Limit from
Reading (Note 2) 3m Limit
No. (MHz) (dB&V) | (dB) (dB) (dB) |[(dBEV/m)| (dBc) (dBc) (dB)
5 1921.536 115.50 0.0 -- --
2x fc | 3843.30 | 30.67 105 | 320 V -35 38.17 -77.33 -60 17.33
3xfc | 5763.61 | 34.66 11.7 | 357 H -35 47.06 -68.44 -60 8.44
4x fc | 7687.60 | 29.29 152 | 37.0 V -35 46.49 -69.01 -60 9.01
3 1924.992 115.50 0.0 -- --
2x fc | 3849.55 | 30.71 105 | 320 V -35 38.21 -77.29 -60 17.29
3xfc | 5774.20 | 34.31 11.7 | 357 H -35 46.71 -68.79 -60 8.79
4x fc | 7699.05 | 28.87 152 | 370 V -35 46.07 -69.43 -60 9.43
1 1928.448 115.50 0.0 -- --
2x fc | 3856.35 | 30.43 105 | 320 V -35 37.93 -77.57 -60 17.57
3xfc | 5784.60 | 34.26 11.7 | 357 H -35 46.66 -68.84 -60 8.84
Ax fc | 7714.42 | 28.41 152 | 37.0 V -35 45.61 -69.89 -60 9.89

Note 2: Horn antenna in Horizontal (H) or Vertical (V) polarization
Note 3: Referenced to 112mW (20.5dBm) for 1.5MHz BW corresponding to 95 + 20.5 = 115.5dBuV/m at 3m
Note 4: EUT raised up by at least 5 cm to minimize reflection of RF emissions by test table

Worst-case plot follows:

18817242 HOW 27 .

ZBBE

AT 18 dE

MERE S.76361 GH=z

BT
REF EB8.8 dEpY

FPEAEK

LOG
1n
dE

M SE
SC FC
CORE

24 .66 dBEpW

Handset 3 Harmonic at Low-freq Channel

SPAH 18.88 MH=

#VBM 20 kH=z

#SHWP 1.88

sec

TIMCO Ref: 3246UT6 & 3247UT6
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13 RADIATED SPURIOUS EMISSIONS
Clause: 15.205 (a), 15.205 (c), 15.209 (a) / RSS-Gen 6
Limits:
Emission Frequency Field Strength At Distance Detector
(MHz) (uv/m) (dBuVv/m) (m) Type
AV (9-90 kHz,
0.009 — 0.490 2400/f (kHz) 67.6 / kHz 300 110-490 kHz)
QP (others)
0.490 — 1.705 24000/f (kHz) 87.6 / kHz 30 QP
1.705-30.0 30 295 30 QP
30-88 100 40 3 QP
88 — 216 150 43.5 3 QP
216 — 960 200 46 3 QP
> 960 500 54 3 AV (> 1 GHz)
SA Setting: RBW > 100 kHz for f <1 GHz, 1 MHz for f > 1 GHz
DA 00-705 VBW > RBW
Span = to fully capture emission being measured
Sweep = auto
Test Result:  Worst-case in each band complies (See separate section for band edge emissions)
13.1 Base
13.1.1 Band 9 kHz — 30 MHz
13.1.2 Band 30 — 88 MHz
13.1.3 Band 88 — 216 MHz
13.1.4 Band 216 — 960 MHz
Band Freq. Meter Coax | Antenna | Pre- Field Rule Limit| Margin
Peak Loss Factor amp Strength from
Reading (Note 1) Gain at 3m Limit
(MHz) (MHz) | (dBOV) | (dB) (dB) (dB) | (dBOV/m) | (dBOV/m) (dB)
0.009-30 N/A N/A
30 — 88 42.5 35.29 20 [ 129 Bv| -235 26.69 40 13.31
88 —216 | 105.9 31.86 25 [ 112 BvV| -235 22.06 43.5 21.44
216-960 | 900.5 32.65 35 237 LV] -235 36.35 46 9.65

Note 1: Biconical (B) or Log-periodic (L) antenna in Horizontal (H) or Vertical (V) polarization

TIMCO Ref: 3246UT6 & 3247UT6
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Worst-case plot follows:

12:42:83 HOV 22. 2006
MKR 988.5 MHz

T

REF F@.@ depV AT 18 dE 3Z.65 dBpV
FEAK : : : : : - -

LOG

MA SE : : : : : : : :
L= o L S S S S S ST
CORR : : : : : : : : :
START 216.8 MH=z STOP 968 .8 MH=z
#RES BW 188 kH=z #WEW 288 kH=z #S5WF 280 msec

Base spurious emission < 960 MHz

13.1.5 Band above 960 MHz

Chan. Freq. Meter Coax | Antenna | Pre- Field Rule Limit] Margin
Peak Loss Factor amp Strength from

Reading (Note 2) Gain at 3m Limit

No. (MHz) | (dB=V) | (dB) (dB) (dB) | (dB=V/m) | (dB=Vv/m) (dB)
1 1628.9 43.07 6.28 | 26,5 V -35 40.85 54 13.15

Note 2: Horn antenna in Horizontal (H) or Vertical (V) polarization

Worst-case plot follows:

18:34:37 HOY 23, 2086
MKR 1.8289 GH=z

AT
REF 7@.& dEpV AT 18 dE 42.87 dEpV
FEAK - - - - - - - - -

Ma SE : : : : : : : :
= 1 O S O O S S SO ST PP
CORR : : : : : : : : :
START 968.8 MH= STOP 1.9225 GHz
#RES BW 188 kHz #WEW 388 kHz #5WF 58H msec

Base spurious emission > 960 MHz

TIMCO Ref: 3246UT6 & 3247UT6
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13.2 Handset 1

13.2.1 Band 9 kHz — 30 MHz
13.2.2 Band 30 — 88 MHz
13.2.3 Band 88 — 216 MHz
13.2.4 Band 216 — 960 MHz

Band Freq. Meter Coax | Antenna | Pre- Field Rule Limit|] Margin
Peak Loss Factor amp Strength from
Reading (Note 1) Gain at 3m Limit
(MHz) (MHz) | (dBW) | (dB) (dB) (dB) | (dBW/m) | (dBW/m) (dB)
0.009-30 N/A N/A
30-88 | 55.52 36.72 20 | 104 BvV| -235 25.62 40 14.38
88—216 | 193.9 34.76 25 | 151 BvV| -235 28.86 43.5 14.64
216-960 | 348.1 36.99 35 [215 LVv| -235 38.49 46 7.51

Note 1: Biconical (B) or Log-periodic (L) antenna in Horizontal (H) or Vertical (V) polarization

Worst-case plot follows:

1z:@3:81 HMONM 23, 2@@s
T MER 248.1 MHz
REF 7F@.8 dEpY AT 18 dE ZE .99 dEpV
FEAK y y . . . ; ;
LOG : : : : : : : :
1@ ......... EGEEECEEEE CGEEELEEEL EGEEECEEED CGEEELEEEL EGEEELEEED EREGGEEEEE EGEEEEEEED EGEEEEEEEE EGEEEEEEED

Ma SE
S N OO P P U O PPRUUESPRRPP
CORR
START 216.8 MH= STOP 968.8 MHz
$RES EW 188 kH=z #VEM 288 kHz #SWP 288 msec

Handset spurious emission < 960 MHz

TIMCO Ref: 3246UT6 & 3247UT6
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13.2.5 Band above 960 MHz

Chan. Freq. Meter Coax | Antenna | Pre- Field Rule Limit] Margin
Peak Loss Factor amp Strength from
Reading (Note 2) Gain at 3m Limit
No. (MHz) | (dBW) | (dB) (dB) (dB) | (dBW/m) | (dBW/m) (dB)
1 1915.3 46.70 7.00 [ 285 V -35 47.20 54 6.80

Note 2: Horn antenna in Horizontal (H) or Vertical (V) polarization

Worst-case plot follows:

11:@3:37 HOV Z23. ZBAE
MER 1.9152 GH=z

REF 7F@.8 dBEpWY AT 18 dE 48 .78 dEpWY
FEAEK 3 3 3 : - : - : :

MA SE
L D O PO OO SUUPPPRUE SPPPRUE PR
CORR
START 96@.8 MHz STOP 1.922E GHz
#RES BW 188 kHz #YEWN 388 kHz #SUP SEE msec

Base spurious emission > 960 MHz

TIMCO Ref: 3246UT6 & 3247UT6
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13.3 Handset 2
13.3.1 Band 9 kHz — 30 MHz
13.3.2 Band 30 — 88 MHz
13.3.3 Band 88 — 216 MHz
13.3.4 Band 216 — 960 MHz
Band Freq. Meter Coax | Antenna | Pre- Field Rule Margin
Peak Loss Factor amp Strength Limit from
Readina (Note 1) Gain at 3m Limit
(MHz) | (MHz) | (dB\V) | (dB) (dB) (dB) | (dB\v/m) | (dB\V/m) (dB)
0.009-30 N/A N/A
30-88 | 55.52 35.46 20 | 104 BV| -235 24.36 40 15.64
88—216 | 193.9 34.5 25 | 151 BV| -235 28.60 43.5 14.90
216-960 | 335 36.73 35 | 215 LV| -235 38.23 46 7.77

Note 1: Biconical (B) or Log-periodic (L) antenna in Horizontal (H) or Vertical (V) polarization

Worst-case plot follows:

12:@9:268 HOY 23, ZHEEE
MKR Z25.8 MH=

2E.72 dBEpV

REF 7F@.8 dBpW
FEAEK -
LOG

AT 18 dEBE

MA SE
BC P e
CORR

STOFP 9668 .8 MH=z
#5WP 30E msec

START 2Z216.8 MH=z

#RES EW 108 kH=z #YEW 200 kH=

Handset spurious emission < 960 MHz

TIMCO Ref: 3246UT6 & 3247UT6
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13.3.5 Band above 960 MHz

Chan. Freq. Meter Coax | Antenna | Pre- Field Rule Margin
Peak Loss Factor amp Strength Limit from

Readina (Note 2) Gain at 3m Limit

No. (MHz) | (dB+V) | (dB) (dB) (dB) | (dBtV/m) | (dB+V/Im)| (dB)
1 1922.5 43.39 6.28 | 285 V -35 43.17 54 10.83

Note 2: Horn antenna in Horizontal (H) or Vertical (V) polarization

Worst-case plot follows:

11:219:64 HOY 23, ZHEE
MER 1.9225 GH=z

REF 7F@.8 dBpW AT 18 dEBE 42.29 dBEpV

FEAK
LOG : : : : : : . : .
ia ......... SREEEEEEEL 80o00000aG SREEELEEEE 80o00000aG SREEEEEEEE EEEEEREELL SREEEEEEEE SLEEEREELL 80o000000G
dE~ ' : : : : : : : :

W=
Lol w3
AT
Aom

START 9668.8 MH=z STOF 1.9225 GH=z
#RES EW 108 kH=z #YEW 200 kH= #S5WFP 500 msec

Base spurious emission > 960 MHz

TIMCO Ref: 3246UT6 & 3247UT6
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14 POWER LINE CONDUCTED EMISSIONS

Clause:

Limits:

SA Setting:

Test Result:

141

Base

15.315, 15.207 (a), 15.107 (a) / RSS-Gen 7.2.2

FCC
Emission Frequency Conducted Limit (dBuV)
(MHz) Quasi-peak (QP) Average (AV)
0.15-0.5 66 to 56 * 56 to 46 *
05-5 56 46
5-30 60 50

* Decreases with the logarithm of the frequency.

IC
250 pV (48 dBuV) across 50 Q at any frequency or within 0.45-30 MHz by CISPR
measurement

RBW = 10 kHz

Worst-case in each band complies

Base Tx at Low, Mid or High channel set by Test Mode

Line Band Freq. Reading Loss | Emission | Limit Margin
(MHz) (MHz) | OP (dBuV) | (dB) (dBuV) (dBuVv) (dB)

Live 0.15-0.5] 0.1500 30.03 20 50.03 66 15.97
05-5 0.613 29.55 20 49.55 56 6.45
5-30 7.06 30.38 20 50.38 60 9.62

Neutral | 0.15-0.5]| 0.1561 30.5 20 50.5 66 15.5
05-5 0.748 30.32 20 50.32 56 5.68
30.47 5.13 30.73 20 50.73 60 9.27

Worst-case plots follow for base TX at mid channel.

TIMCO Ref: 3246UT6 & 3247UT6
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15:86:414 HOV 24 . ZBAE

MER B132 kH=z
REF &8 .8 dEpWY AT 18 dE 29 .55 dBEpWY
FEAEK 3 3 - : - : ;

w=
O I
AT
Ao m

START 508 kH=z STOP 5.086 MH=z
#FEES EMW 38 kH=z #VEN 188 kH=z #SHWF 38.0 msec

Emission from LIVE conductor

15224112 HOV 24, 2B0OE

MEKE ¥48 kH=z
REF &8 .8 dEpV AT 18 dEB 28 .52 dBEpV
FEAEK . . . E
LOG : : : : : : : : :
1@ ......... ......... ......... ......... ......... ......... ......... ......... ......... .........

Mi SE

S U PP SN SIS S

CORR

START E@@ kH= STOP E.800 MH=z
#RES EBW 38 kH=z #YEW 188 kHz #SHUP 30.8 msec

Emission from NEUTRAL conductor

TIMCO Ref: 3246UT6 & 3247UT6
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APPENDIX TEST SETUP
Equipment List
ITEM EQUIPMENT MAKE MODEL SIN LAST CAL.
1. Spectrum AGILENT 8560E A1429 07 April 2003
Analyzer
2. Spectrum AGILENT 8596E 4105A01873 09 April 2004
Analyzer
3. Pre-amplifier AGILENT 8449B A8135 N/A
4, Pre-amplifier AGILENT 87405A 3207A01735 30 May 2004
5. High-pass Filter In-house built 2.4 GHz cut-off N/A N/A
6. Biconical A.H. SYSTEMS SAS-200/540 457 27 April 1994
Antenna
7. Log Periodic A.H. SYSTEMS SAS-200/512 319 27 April 1994
Antenna
8. Horn Antenna EMC TEST SYS. 3115 6328 09 June 2001
9. Digital Radio ROHDE & CTS60 100407 20 July 2004
Tester SCHWARZ
10. Selectable KAY 839 20902-34 N/A
Attenuator ELEMETRICS
11. Attenuator In-house built Fixed 15 dB N/A N/A
12. Attenuator In-house built Fixed 22 dB N/A N/A
13. Attenuator In-house built Fixed 33 dB N/A N/A
14, Line Impedance WAYNE KERR LSNO930A 322A288 30 Sep 1998
Stabilization
Network (LISN)
15. 3 m Semi- RAYPROOF Series 81 A1393 27 Nov 2003
Anechoic (ETS-
Chamber LINDGREN)
16. Environmental THERMOTRON SM-4S-SL 23060 N/A
Chamber

TIMCO Ref: 3246UT6 & 3247UT6
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Radiation Test Set-up & Procedure

Reference e ANSI Standard C63.4- 2000: Section 8.1, 8.2.3 and 8.3

Set-up e Take the Base or Handset as separate EUT.

e For AC operated device (e.g. base unit), the EUT is operated from a 120 Vac mains
supply via an AC adapter unless power source stated otherwise in owner’s manual.

e For battery operated device (e.g. handset), the EUT is powered by the battery type
stated in the owner’s manual.

e Terminal equipment, if applicable, is terminated with loop simulator (or telephone
analyzer) such as TELTONE TLS-5.

e Arrange the EUT and its peripherals to minimize crossing of connecting wires.

Procedures | e Setup and connect the EUT as shown in Figures 1 and 2.
e Put EUT into Test Mode.

e Monitor the frequency spectrum for different modes of operation with variations in
antenna height (1 m through 4 m), antenna polarization (horizontal and vertical),
EUT azimuth and cable or wire placement.

TIMCO Ref: 3246UT6 & 3247UT6
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NONCONDUCTIVE TABLE

5
SIZE 1.5x1 METER

6 Ext.
\’@ Device 80 cm TO
o] Q T [}

‘ ) GROUND PLATE

34/8

Tel
Analyzer

NG,

Figure 1. Test Configuration — Radiated Emissions Test
LEGEND:

1. Interconnecting cables that hang closer than 40 cm to the ground plane shall be folded back and
forth forming a bundle 30 to 40 cm long, hanging approximately in the middle between ground plane
and table.

2. 1/O cables that are connected to a peripheral shall be bundle in center. The end of the cable may be
terminated if required using correct terminating impedance. The total length shall not exceed 1 m.

3. If Line Impedance Stabilization Networks (LISN) are kept in the test setup for radiated emissions, it
is preferred that they be installed under the ground plane with the receptacle flush with the ground
plane.

4. Cables of hand-operated devices, such as keyboards, mouses, etc., have to be placed as close as
possible to the host.

Non-EUT components being tested.
Rear of EUT, including peripherals, shall be all aligned and flush with rear of tabletop.

No vertical conducting wall is used.

© N o U

Power cords drape to the floor and are routed over to receptacle.

TIMCO Ref: 3246UT6 & 3247UT6
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POWER TO A
MEASURING SET

MEASURING SET

EQUIPMENT UNDER
TEST (EUT) ON TURNTABLE

ANTENNA

\ 1.73R
COAX
R »‘ CABLE
MEASUREMENT DISTANCE
(FROM PERIPHERY OF EUT)
\
< 2R >

Figure 2. Radiated Emissions Measurement — Free Area for Site with a Turntable

Area dimensions with R =3m is 6m x 5.2m, with R =10m is 20m x 17.3m
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