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thé cellular phone. Figures 5.2.3 - 8, 5.2.3 - 3, and 5.2.3 - 10 show similar
retults for the case of no audio tone tie. only low-level “background” audio
neofse would have heen modulating the ceilular phone!. It is concluded that
the EUT does not cause any significant spectral broadening tor narcowing’
of khe transmit-side outputs of the cellular telephone to which it iz attached.
Cansequently, mobile-station to land-ztatien ii.e. cellular system)]
cofnpatibility problems will not ocour when the EUT is in use.

Asd| stated above, the second concern is to demonstrate compliance with the
bréadband emission limit requirements of 47 CFR Part 22 Section K,
Subsection 22.907 Paragraph (ai (1h These requirements apply te F3E
radiiotelephony operation from mobile stations. Specifically:

1
Signals shall be attenuated. relative to the attenuation at 1 kHz
removed from fp, as follnws:

|4 from 3 kHz to 5.9 kHz, the signals shall be attenuated by at
least 40 log10 (F3) dB, where fis the frequency in kHz
[ef. Subsection 22,907 (a) 1){il];

'b. from 5.9 kHz to 6.1 kHe, the signals shall be attenuated by at
least 35 dB [cf. Subsection 22.807 (aR1)ill];

(¢ from 6.1 kHz to 15 kHz, the signal= shall be attenuated by at
| least 40 log1o (f73) dB, where fis the frequercy In kHz
! [cf. Subsection 22.907 (a}f 1ii}:
| d. ahove 15 kHz, the asignals shall be attenuated at least 28 dB
icf. Subsection 22.907 fai 1L}

quirement “b”, above is meant to allow the F3D modulated “selective
alling and contrel function” signals of the cellulsr netwark to funciion
appropriately (see Subsection 22.906(b}, and Subsection 22.915). In normal
—nbhile vee, a mobile cellular telephone will transmit the F3D modulated
ervisory audio tones at 5.9 to 6.1 kHz removed from the carrier for only
brief instant, during cell-to-cell handoff (i.e when crossing cell
.daries). However, when a mobile cellular telephone is within the
sefvice area boundaries of a given cell, the FaD modulated supervisory
addio tones {at 5.9 to 6.1 kHz removed from the carrier} are neter
i:unit.t&d, and that section of the emission spectrum is used by the skirts
he normal F3E voice modulated signals (i.e. ordinary speech) being
nzmitted.

use EESI performed thege tests at its EMC Test Laboratory Facility,
ich is at a fixed location that is well with the boundaries of a single cell,
4 because an actual cellular telephone was used as the transmiszsion
mal source rather than a cellular telephone simulator), it was impossible
“foree” the cellular telephone ii.e. the OKI Model SE Cellular Telephone

236CMO01907570) to produce =2 iransmitred signal that was in
pliance with requirement “b",
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E.E'.Idl wornal complexity arising [rom the use of 4 cellular telephone as an
ut device is the procedure for the measurement of “transmit-audio
onse”. Bpecifically, the January 1293 edition of TIA/EIA Interim
endard 1S-90 (“Recommended Minimum Standard for 800 MHz Dual-
e Narrowband Analog Cellular Units”) states (in Section 3.3.2.2.1) that
“trgnsmil-audio response” is defined in terms of the degree of closenese to
ch the frequency deviation of the transmitter follows the prescribed 6
tave characteristic over a specified continuous audio frequency range
w _iie conforming to the required band-limiting conditions outside that
¢ [emphasia added]. Section 3.3.2.2.2 of TIA/EIA-15-90 indicates that
ansmit-audio response” is to be measured using a high intensity 1 kHz
agdio tone as the input frequency. Section 3.3.2.2.3 of TIA/EIA-IS-90
remtates (in Table 7) the FCC Part 22, Section K, Subsectien 22.907,
P 'rl“ﬁg'raph ial i1) emission bandwidth limits.

rformed that showed that when a “loud” (i.e. +80 dBA) 1 kHz audio tone
input to a cellwar telephone, the resulting RF ocuiputs rom the
E].uar telcphﬂne had a nominal spectrum deviation of +/- 4 kHz (i.e. the
aum ¢f the maximum allowable FM deviation of 3 kHz from fy plus the
ndminal 1 kHz audio tone skirt width). Thus, with a +80 dBA 1 kllz audio
tope as input, the OKI Model SE cellular belephﬂne actually produced
emfissions that {when measured on a Spectrum Analyzer) comply with the
following “practical limits™

l}lg a spectrum analyzer as a measurement device, expsriments were

‘Relative to the attenuation at fg = 4 kHz removed from f;, the signals
are attenuated, as follows:

¢ @ from 0 kHz to 15 kHz removed from (fy + fd), signals are
| attenuated by at least 40 log1g (/3) 4B, where f is the
frequency in kHz;
n. beyond 15 kHz removed from [fy + fdi, the signals are
attenuated at least 28 dB.

It|is these *practical limits™ which must apply to the EUT.

lgures 5.2.3 -11 is a reprint of Figure 5.2.3 - 2, but with the above described
ractical limit” lirss overplotted. This t‘ e shows the EUT's RF
empissions as measurad at the "OUTSIDE ;":LNTE:NNA" port for the caze of 1
kMz audio modulation (at +80 dBA). As can be seen from this figure, the
EUT's RF outputs are within the “practical limits". It is therefore
cdqneluded that the EUT ie in compliance with the relevant portions of the
b#eadband emission limit requirements of 47 CFR Part 22 Section K,
Stibsection 22,907 Paragraph (a) (1), when measured using a high intenasity
Hz audio input tone as per Section 3.3.2.2.2 of TIA'EIA-IS-90.




TH> 80 85 Nvd4ds

s g E ams

p v BHM e MEA ZH @RE Ma S3IN
3 “HW S2e2z 'v2e y3aLNED

[ncorporated

Electromarnetic FEngineering Services

N N S e A (U N
S 7 | _
i | , _ |
! = LI M i _ m !

= i e, Ssaasind T e e e e
‘ ! f | f "

. N I e =t -.wv_ WSSRIS, - NEEE. S—

i
/

|

|
El

|

| | i | |
" ERSSMBUREN | S LI- :i-ﬁzi!:l‘ _ A _*K

+
|
|
|
]
100
19

A ae
{ Sk
g

_..\.lu....r

T |

BT T Y 3

R R g e e
i
i
|

|

i 2

i

i e

!
-

T S

-

g1 cucef e T ATHEHY X |
| fi f? -
_\ S g __
dlt f | .m 1Ak | H{u_.ruih "

” o m...-,...\l.l .r|.l.|.|r.-|.1.l||m_.|ﬂAW|r.|_
| | /8P @1
| SO | N S N _
EP 8 NIALLY AP @ -zo o3u L
LT [BIRORL,, YIPIMPURE UOISSIUGY 106777 oo
T} FARTM SUOY, Ofpny 2y | ¥ Wy funmsa (wamop ﬁﬂﬂwﬂﬂ “z#:hﬂsw
T1- g7y amdyg

'I533 oqual :Aq juag

‘vies e6. g9

"WelD:ZL LO-0E-unp

02/t afey




Sent By: Memko EESI; 858 793 £914: Jun-30-01 12:02PY; Page 20/20
|

sl . " . 1
tramagnetic Eagincering Services Inearporuted
|

| SUMMARY AND CONCLUSIONS

|

During the period 26 May through August 1, 1994, a series of tests were
pefformed on the ORA Electronica "CB - 15AMP” Bi-directional Amplifier
fi.¢. the EUT) for the purpose of demonstrating compliance with the
ant requirements of 47 CFR Part 22, Subpart K (for Domestic Public
lular Telecommunications devices), and of EIA/TIA [8-90
mmended Minimum Standards for 800 MHz Dual-Mode Narrowband

'iog Cellular Subscriber Units).

|

These tests included:

! - a series of “bench tests” to measure EUT output power and
| emission bandwidth (as seen from hoth the “INSIDE
ANTENNA" and the "OUTSIDE ANTENNA" ports);

| - ANSI C63.4 (3 meter range) radiated emissions tests of the
EUT (with the “OUTSIDE ANTENNA" port terminated in a
dummy load. and, with the “OUTSIDE ANTENNA" part
connected to an antennal,

| - & radiated test tusing an actual cellular telephone as a signal
source) to measure the emission bandwidth and emission
gpectrum properties of the EUT.

|
As|discussed in Sections 5.2.1, 5.2.2, and 5.2.3 of this Report, it is concluded
thgt!the EUT:

i

! - i3 functionally compatible, operationally compatible, and

| emission-bandwidth compatible with the operation of a

: cellular telephone system;

| - radiates no spurious emissions outside the normal passband of
operation, and radiates no harmonic emissions (up to at least

| 10 X fp) also, the “close In" spurious emission within the

' passband of operation were measured to be at least 62 dB below

the level of the carrier;

| - is in conformity with relevant broadband emission limit

' requirements of 47 CFR Part 22, Subpart K, Subsection 22.907,
when measured using a high intensity 1 kHz audio input tone
as per Section 3.53.2.2.2 of TIA/E[A-1S-50,

reduested that Type Acceptance be granted for the ORA Electronics Model
“CB i~ 15AMP" Bi-directional Amplifier, under the provisions of 47 CFR Part
22{Subpart K.

Bifgd upon the data and conclusions contained in the Report, it is




