MEANS FOR DETERM NI NG AND STABI LI ZI NG FREQUENCY, SUPPRESSI ON
OF SPURI QUS RADI ATI QN, LIM TING MCDULATI ON, AND LI M TI NG
PONER

As required by 8 2.1033(c)(10), this exhibit details the

net hods enployed to determ ne and stabilize frequency,
suppress spurious radiation and to limt both nodul ati on and
power

Means for Determ ning and Stabilizing Frequency

No absol ute frequency stability requirenents are |evied

agai nst broadband PCS equi pment operating under the
authority of Part 24, Subpart J. However, per § 24.235, the
frequency stability of the equi pment shall be sufficient to
ensure that the fundanmental em ssion stays within the

aut hori zed frequency bl ock. Specifically, this is

acconpli shed as follows:

The transmt RF carrier of the Core Engine is generated by a
vol tage controll ed oscillator

(VCO which is phase |locked to a 13 Mz master reference
source. This 13 MHz source

is synchronized to the GSM network and, within the Core
Engine, is controlled by an 11

bit DAC to keep the carrier to within 0.1 ppm of the

net wor k ref erence.

Measurenents of the stability of the fundanental em ssion of
the Core Engi ne over variations in tenperature and input

vol tage are presented in the test report. As a GSM conpl i ant
termnal, the stability of the Core Engine carrier is to be
within £0.1 ppm (200 Hz in 2000 MHz) of the nom nal val ue,
in accordance wi th GSM performance requirenents (see J-STD
007, Personal Conmmuni cations Services, Air Interface
Specification; Volume 1, Radio Path Physical Layer, Section
7.4.1).

Means for Suppression of Spurious Radiation

Suppression of spurious and harnonic radiation in the Core
Engi ne i s ensured through good engi neering practices and
proper transmtter design, |ay-out, and construction.

1. Transmtter Architecture and Desi gn

Frequency plan of the transmtter—Iocal oscillator
frequencies were selected to
m nim ze spurious products.
Use of an upconversion |oop architecture to mnim ze
spurious and noi se power
| evel in the PCS1900 recei ve band (1930-1990 MHz).
Lowpass filtering wwthin and prior to the T/R switch to
further reduce harnonics.

2. Physical Realization of the Core Engine

Fully shielded GSMradi o nmodul e construction with
filtering on all signal (data,



control, clock) and power supply |eads.

Local i zed shiel ding over the GSM radi o and
di gi tal / baseband sections.

Careful conponent placenent and |ayout, mnulti-Iayer
circuit board construction,
mcrostrip signal routing, and construction techniques to
elimnate cavity nodi ng
and resonances.
Means for Limting Mdulation
Per GSM specifications, the nodul ati on scheme inplenented by
the Core Engine is Gaussian MK (GvBK), with a bandw dt h-
time product of BT = 0.3. Mddulation rate is 1625/6 kbps, or
approxi mately 280.83 kbps. To mnim ze spreadi ng of the
spectrum GSM standards require that the RF output spectrum
nmeet the mask shown in Figure E6.1. In the Core Engine
nodul ati on accuracy i s mai ntained through the use of direct
digital synthesis techniques.
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Figure E6. 1. GSM termimal modulation mask.
Figure E6.1. GSM term nal nodul ati on mask.

Means for Limting Power

As a GSM-conpliant termnal, the Core Engine is capable of
transmtting at any of the 16

def i ned nom nal RF output power |evels, ranging from30.0
dBmto 0.0 dBm during its assi gnedTDVA frane. Core Engi ne
transmtter operation (output power level) is controlled by



the GSM network, and specifically by the base station to

whi ch the Core Engine is attached. Maxi num RF out put power
of the Core Engine is set at the factory and cannot be
altered or increased. Furthernore, the tenporal variation in
power |evel within each transm ssion (i.e., transm ssion
burst tinme mask) is in accordance with GSM requi renments.
This i s acconplished by adjusting transmtter gain through a
discrete time power control |loop and ranmping the transmtter
on and off at the beginning and endi ng of each burst. The
power control loop is inplenented using an open | oop

techni que proven to have little effect on output power
versus tenperature. Maximum RF power is adjusted to within
the specified tolerance during each burst, at the out put
power |evel specified by the base station.



