Intertek Testing Services Date of Test: 11/11/99
2 Way Radio Pager, Model P200-2004 FOC [D; K3Nan00

Specific Absorption Rate (SAR) Test Report
for
Glenayre Electronics Inc,
on the
AccessLink II 2-Way Paper
Model: 9200-2004

Test Report: J9%026577_SAR
Date of Report: November 16, 1999

NVIAD

MYLAF Lakoralory Code 2002010
Aceredived for Lesting to FCC Parts 15

Tested by Xi-Ming Yang - . :

Ko M w7 /&,ﬁ-ﬂff

Reviewed by, Davie Chermomaordik £ . ¢ ¢
Tosvid (Aordondbbel

All services undertaken are subject to the following general policy: Reports are submitted for exclusive uge of the
client o whom they are addressed. Their significance is subject 16 the adequacy and representative characier of
the sunples and to the comprebensiveness of the tests, examinalions or surveys made, This report shall not be
reproduced excepd in fell, withowt written consent of Intertek Testing Services, NA Inc. This repart must not be
used to claim product endorssment by NVLAF, NIST nor any ather apency of the U5, Government,

Report # J99026577 Page 1 of 23 FCC Panrt 2 SAR Evaluation



Intertek Testing Services Date of Test: 11/11/99

4-Way Badio Pager, Model 3200-2004 FCC ID: K3N&000

Table of Contents
1 JOB DESCRIPTIONN . .cccccisiisisisersirrrerersrsscessessesesesssssssssssssssssssssesssaes

1.1 Client Information ..
1.2  Eguipment under :-:.st (EUTJ
1.3 Test plan reference...

14 System test cuni':gumliun ...........................................................................................................
141  System block diagram & Support eQUIBIISHE.........coovivieee e s s es e
8 o o P e O R b M S R P E R LS e e
i i A 1ol s T T O PO Y Rt Ve O TN NPT

1.3 Muodifications required for compliance .

16 Additions, dcviations and exchusions From SERGATES ......v.vvrerroreooroorors oo

2 SAREVALUATION ....ocommrmmsmmmsnssssissssssnisnssnsnins

= = - AT S PPR T

FHT AR LIRS, s e e mam e T S e i e R S s Rl et 7
2.2 Configuration Photomrapbis e B
I RIS T R T T R e R RSV M e N s e N il T 9
24 TEvalutkionUPIOSEAMIEE .. .. oo mnininssssnstsnsianssant 61 b vors 108 i3 5008 i oo 1y s it 9
25 Test REstlls s e 10
S TEST EOULPMEN. .orvsesiais shesoriosesssssssas s inisiis ssmsiemsimss i s et Gt s 12
3.1 Equipment List ... i .12
31 Muscle Tissue E.‘mm]at:nghqu:d S P L R el e
33 E-Field Probe Calibration. ..o e e eeememeceeeeee e e et vt ee et en ettt ettt i3
34 Measwrement Dteertainmby o L G i i S I4
3.5 leanirement THastBBIIEY oo onveimimssidiiis i i3 0 S50t L0 et s T e et ae s eea e o Ee b 14
4 WARNING LABEL INFORMATION - USA oiieeesseesninrnns .15
E S N ) O 16
t  APPENDIX A - SAR EVALUATION DATA ... W17
Sl O e A I e et M et B e e e ]
7 AFPENDIX B - E-FIELD PROBE CALIBRATION DATA ..o eese e e sesscsmmsmsneeens 19

& AFPENDIX C- TECHNICAL JUSTIFICATION FROM MANUFACTURER..ovoisismsnsenas

Feport & J99026577 Page 2 of 23 FCC Fart 2 SAR Evaluation



Intertek Testing Services Date of Test: 11/11/99
T-Way Radio Pager, Model 9200-2004 FCC 1D ESNG000

1 JOB DESCRIPTION
1.1  Client Information

The EUT has besn tested at the request of

Company: Glenayre Electronics Inc.

Address: 3935 Carnegie Boulevard
Charlotte, Morth Carclina 23209

Name of contact: Menika Lapez

Telephone: {205) 955-5240

Fax: {209) 642-6133

1.2 Equipment under test (EUT)

Product Deseriptions:

Equipment Two- Way Radio Pager

Trade: AcecessLink 11 MEIEINGEE 9200-2004
FOC I - EANG00D SIN No. RF2CR
Catégory % Portable EF  Uncontrolled

i 'Expnsure Envirgnmeant
Frequency 0 901 to 902 MHz System FSK

EUT Antenna Description’ | 7
Monapole Configuration . Internal, Fixed

D 37.5 (L} 7.8 (D mm | Gain L ms

Inside plastic enclosure, left

Use of Product : Data communications
Manufacturer: SAME as above,
Production is planned: [X] Yes, []Mo
EUT receive date: LIdn1Aae

EUT received condition: Good working condition, prototype
Test start date: 1171199

Test end date: 11/11/99

Eeport ¥ J92026577 Page 3 of 23 FCC Part 2 SAR Evalvation



Intertek Testing Services Date of Test: 11/11/99
2-Way Radio Pager, Model 9200-2004 FCC ID: K3NADHN

1.3 Test plan reference

FCC rle part 2.1093, FOU Docket 96-326 & Supplement C to OET Bulletin 65

1.4 System test configuration
1.4.1 System block diagram & Support equipment

The dizgram shown below details test configuration of the equipment under test .

Antenna

- EUT

:

L]

:
S: Shielded [E Unshield With Ferrite Core
T Support equipment s
Equp. # | Equipment Manufacturer | Model#  [S/N# FCCID

i : |
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Intertek Testing Services Date of Test: 11/11/59
7°Way Radio Fager, Modcl 9200-2004 FCC 1D; K3N6000

1.4.2 Test Position

The EUT was configured for testing in a typical fachion {as a customer would normally use i), and in the
confines as outlined in C25.1 {1992) and Supplement C of QET 65 (1998), The EUT was placed in the
intended use position, e touching the human body or hand. Please refer to fpgure 1 below for the
position details:

n

Antenna

Bottom of EUT

Side Wiew Top View Antenna

Figure 1: Intended use position

Figure 2 shows the location of antenna inside the EUT:

e

Figure 2Z: Antenna location

Report # 199026577 Page 5 of 23 FCC Fare 2 SAR Evaluation



Intertek Testing Services Date of Test: 11/11/99
T-Way Radio Pager, Model 0200-2008 FCC 1D, K3N6000

1.43  Test Condition

During tests, the worst case data (max. RF coupling) waz determined with following conditions:

¢ Fixed MiA

Body-wom and hand-held

2 mm

- Not Used T Fully Charged
C1L0W ERP (Maxinmum) 50% duty eyele (0.1 see on and 0.1 sec off)

The spatial peak SAR. values were accessed for lowest and highest operating channels defined by the
manufacturer, Tosts were performed at test mode at 1.0 W ERP with 30% duty evele (0.1 zec On and 0.1
scc OfT) to reduce over heat the EUT, Care was taken to ensure that performance of the EUT power
amplifier would not be degrade using CW test mode, A peak radiated field strength test was performed in
both CW and pulse (30 % duty cyele) modes, and data show that peak power output in both operation
modes wers the same.

Radiated cmission measurement wag performed, before and after the SAR tests to ensure that the EUT
operated at the highest power level.

1.5 Modifications required for compliance

Mo modifications were implemented by Intertek Testing Services,

1.6  Additions, deviations and exclusions from standards

Mo additions, deviations or exclugions have been made from standard,

Report # 199026577 Page 6 of 23 FCC Part 2 SAR Evaluation



Intertek Testing Services Date of Test: 11/11/99
2-Waw Badio Pager, Model 9200-2004 FCC 1D E3Na000

2 SAREVALUATION

2.1 SAR Limits

The following FCC limits for SAR apply to devices operate in General Population/Uncontrollad
Exposure environment:

EXTFOSURE = G :
{General Population/Uncentrolled Exposure environmen
Averape over the whole body
Spatial Peak (1g) 1.60
Spatial Peak for hands, wrists, feet and ankles (10g) 4.00

Eeport # J93026577 Pape T of 23 FCC Part 2 SAR Evaluation



Intertek | Cstmg JCTVICES Date of Test: 11/11/00
T Way Fadio Pager, Model Soi-2002 FCC 0 FAennn

2.2 Configuration Photlographs

Worst-Case SAR measurcment
at

Face Up . Face down

Wertical

-
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Intertek Testing Services Date of Test: 11/11/99
5-Way Radio Pager, Model 9200-2004 FCC ID: K3NG000

L3  System Verification

Prior to the assessment, the system was verified to the £5% of the specifications by using the system validation kit.
The validation was performed at S00 hMHz,

Mearired SAR, (@W/g

DO00VZ, S/N & 013 403 3.97

14 Evaluation Procedures

The SAR evalvation was performed with the following procedures:

a. SAR was measured at a fixed location above the reference point and used as a reference value for the
assessing the power drap.

b. The SAR disinbution at the exposed side of the flat phantom was measured at a distance of 2.0 mm
from the inner surface of the shell. The area coversd the entire dimension of the head and the
horizoatal gnd spacing was 20 mm x 20 mm. Based on this data, the area of the maximum absorption
was determinad by spling interpalation,

€. Around this point, a velume of 32 mm x 32 mm % 34 mm was assessed by measuring 5 x 5 x T points.
On the basiz of thiz data set, the spatial peak SAR value was gvaluated with the following procedure;

I} The data at the surface were extrapolated, since the center of the dipoles is 2.7 mun away from the
tip of the probe and the distance between the surface and the lowest measurement point 15 1.6
mim. The extrapelation was based on a lsast square algorithm. A polynomial of the fourth order
was calcolated through the points in Z-axes. This polynomial was then used to evaluate the
points between the surface and the probe tip.

ii) The maximum interpolated value was searched with a straight-forward algerithm. Around this
maximum the SAR values averaged over the spatial volumes (1g or 10g) were computaed using
the 3-D spline interpolation algomthm. The 3-D spline is composed of thres one-dimensional
splincs with the “Mot a knot" condition (in x, y and = directions). The wolume was integrated
with the trapezoidal algorithm. 1000 points (10 x 10 x 100 were interpolated to caloulate the
average.

it} All neighboring volumes weare svalvated until no oeighboring volume with a higher average value
was found.

d. Re-measurement of the SAR value at the same location as in =tep a. above. If the value changed by
more than 3 %, the evaluation was repeated.
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Intertek Testing Services Date of Test: 11/11/99
2Way Radio Pager, Model 9200-2004 FCC ID: E3N&0M)

2.5 Test Resulis

The results on the following page(s) were obtained when the device was tested in the condition described
in this report. Detail measurement datz and plots which reveal information about the location of the

maximum 5AR with respect to the device, are reporied in Appendix A

The maximum spatial peak SAR values average over 1g assessed in “touch”™ position was 3.27
mW/g for the tested unit when tested in test mode. In actual usage, the average transmassion 15
only 8.33% (please refer to the manufacturer justification in section 8 of this report). In
considering the 8.53% duty cycle to the measured SAR data, the unit is in compliance with the
requirements of the FCC for body requirements.

The maximum spatial peak SAR wvalues average over 10g assessed in “touch™ position was
2.11 mW/g for the tested unit when tested in test mode. The unit is in compliance with the
requirements of the FCC for hands and feet requirements,

Report # 192026577 Page 10 of 23 FCC Part 2 SAR Evaluation



Intertek Testing Services

Drate of Test: 11/11/99

2-Way Radio Pager, Model 9200-2004

FCOCID: K3Nel

Trad ¢ AccessLink ITI

Q20:0-2004

XM Yang

Usage (Touch positi
Flot # Position | Frequency | Measured ERP Power | Measured SAR,; | Measured SAR,,,
W) (mW /) (mW /i)
] Yertical 201 1.0 0994 0303
2 Face Tp Q01 L0 2.40 201
3 Face down 202 10 37 211
4 Face dewn il L0 ile a.m

Mate:  a) Worst case data were reponicd
) Dty eycle factor included in the measured SAR dara
¢} Uncertainty of the system is not included

d) Tramsmizsion duty cvele not ineluded.

SAR redulte with Duly Cyél

Plot & Measured SAR,;, SAR ; with 8.53% duty evele + 50% test mode
{mW/g) (mW/g)
l 0.994 0,17
2 2.80 0.48 T
3 337 0.56
4 316 054
Eeport & 799026577 Page 11 of 23 FCC Part 2 SAR Evalvation




Intertek Testing Services Date of Test: 11/11/99
7-Way Radio Pager, Model 9200-2004 FOC 10 K3N6000

3 TEST EQUIPMENT
3.1 Equipment List
The Specific Absorption Rate (SAR) tests were performed with the SPEAG model DASY 3 automated

near-field scanning system which is package optimized for dosimetric evalvation of mobile radics [3].
The following major equipmenticomponents were used for the SAR evaluations;

T SPECIFICATIONS ""S.-"N }:I' CﬂL DATE

“StAubi RXGOL

Repeatability: £ 0.023mm
Accuracy: 0 208107 degres
Mumber of Axcs: 6

3D

Frequency Range: 10 MHZ to 6 GHz
Lincarity: 0.2 dB
Directivity: = 0.1 dB in brain tissue

Biye

{Pnk3 NiA
Measurement Range; IpV to =200mV
Input offzet Veltage: < LV (with auto zéro)
Input Resistance: 200 M
Phantom Generic Twin V3.0 : R e Y

Tvpe: Generic Twin, Homogenous
Shell Matenal, Fiberglass
Thickness; 2 £ 0.1 mm

Capacicy: 20 liter

pisce and tissue si uia.ling]iguid!

Pleasc see section 3,2 for detail
PML?-«:‘l-S‘tEr HFP 435A v,:-.-.-_’_ﬂ-i_E_lH SENSOr 1312};_1:;!'1.353 0o

Fn:qucn':} ﬁangc: .lUl}kHz to 1% GH=
Power Range: 30000 10 3%

R.épn-ﬂ #J99026577 Page 12 of 23 FCC Part 2 SAR Evaluation



Intertek Testing Services Date of Test: 11/11/99
2-Way Radio Fager, Model YZ00-2004 FOC Y K3NG0HH

3.1  Muscle Tissue Simulating Liguid

ngredi
Water 54.05 %%
Sugar 45,05 %
Salt 0.1 %
Bactericide 0.8 %

The diclectric parameters were verified prior to assessment using the HP 850704 diglectric probe kit and
the HF 8753C network Analyzer. The dielectric parameters were:

: i i::"‘{mh::h’
815 T S6.5£4% 0.04 = 10%

* WORS fage greertaingy of the TP 830704 dielecteic probe ke
= worst Case assumption

3.3 E-Field Probe Calibration

Probes were calibrated by the manufacoerer in the TEM cell ifi 1100 To ensurc consistency, & strct
protocol was followed. The eonversion factor (ConF) between this calibration and the measurement in
the tissuc simulation selution was performed by companson with temperature measurement and computer
simulations. Probe calibration factors are included in Appendix C.

Report # 109026577 Pape 13 of 23 FCC Fart 2 SAR Evaluation



Intertek Testing Services

Date of Test: 11/11/8%

2-Wav Radio Pager, Model 9200-2004

34

Measurement Uncertainty

FCC ID; E3Ned

The uncertainty budget has been determined for the DASY3 measurement system according o 'Llhf: MIgE1
[5] and the NIST 1297 [6] documents and is given in the following table. The extended uncertainty
(K.=2) was azsessed to be 23.5 %

TNCERTAINTY BUDGET

Srd.Dev.

[ Distrib. |
Probe Uncertainty
Axcial isotropy 1.2 dB U-shape 0.5 +2.4 %
Spherical isotropy =04 dB U-shape 0.5 +4.8 %
Isotropy from gradient 0.5 dB U-shape ]
Spatial rezolution 0.5 % Mormal | £0.5 %
Linearity error 0.2 dB Rusctang. 1 +2.7 %
Calibration ercor 3.3 % Mormal 1 +3.3 %
SAR Evaluation Uncertaint
Drata acquisition error L] % Rectang. 1 =06 %
ELF and EF disturbances 25 % Mormal 1 +0.25 %
Conductivity Assessment =10 % Raoctang. 1 5.8 %
Spatial Peak SAR Evaluation Uncertainty
Extrapol boundary effeat =3 % Mormal L £3 %o
FProbe positioning srrar 0.1 mm Wormal | & %o
Integrat, And cubc oricat £3 % Mormal L £3 %
Cube shape inaceuracies £2 % Rectang, 1 +1.2 %
Digvice posilioning &6 % MNormal L +6 %
Combined Uncertainties +11.7 %

35

Measurement Tractability

All measurements described in this report are traceable 1o National Institute of Standards and Technalogy
{MNIST) standards or appropriate national standards,

Report # 199026577
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Intertek Testing Services Datc of Test: 11/11/99
Z-Way Fadio Pager, Model %200-2004 FCC 1D: K3NGO00

4 WARNING LABEL INFORMATION - USA

Mot applicable.
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Intertek Testing Services Date of Test: 11/11/99
3-Way Radio Pager, Model 9200-2004 FCC ID: K3NG000
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Intertek Testing Services Date of Test: 11/11/39
I-Way Radio Pager, Model 9200-2004 FCC I K3Na0H

6 APPENDIX A - SAREVALUATION DATA

Pleasze nobe that the graphical visualization of the phone position onto the SAR distribution gives only
limited information on the current distribution of the devics, zince the curvature of the head results in
graphical distortion. Full information can only be obtained either by H-field seans in free space or SAR

evaluation with a flat phantom.

Powerdrift is the measurement of power drift of the dewvice aver one complete SAR scan.

Report # 199026577 Page 17 of 23 FCC Part 2 SAR Evaluation



Intertek Testing Services Date of Test: 11/11/%9
2-Way Hadio Pager, Mode] S200-2004 FLC 1D:; KINa00

6.1 Plots

Beport # 190026577 Page 18 of 23 FCC Part 2 SAR Evaluation
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Intertek Testing Services Date of Test: 11/11/39
2-Way Radio Pager, Model 920002004 FUC ID: K3Ne000

7 APPENDIX B - E-FIELD PROBE CALIBRATION DATA

[ X] See Separate Attachment
[ ]5ecBelow
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Probe ET3DV5

SN:1333

Manufactured: December 1997
Calibrated: January 19938
Recalibrated: March 1999

Calibrated for System DASY3
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ET3DVS SN:1333

Introduction

The performance of all probes i3 messured before delivery. This imcludes an assessment of the
characteristic parametscs, recenving pattems as a function of frequency, freguendy response and relative
acewrasy. Furthermore, sach probe & tested in wee accordny to & dosimetric assessment pratocal, The
sensiivity parameiers (MormX, WommY, MormZ), the diode compresion parameter (DCP) and the
conversion fxetar (ConeF) of the prabe and some of the measuwrement dipgrams are given in the
fallowimns,

The performance of the individual probes varies
clightly due 1o tokrnces arising from  the
manufaeipring process. Since the lines are highly
resistive (geveral MOhms), the offsst and noise
problem is greatly moreased o signals in cthe low W
range are measwred. Accurate measuremenl bedow 10
g are pessible i the following precamions are

tzken. 1) check the currert grounding with the
4

rtdtimerer” e, low noise levels, 21 compensaie the
CUrrent .gr]-?;er", 3] uge dono inedarstion e (AppTos
10 seconds), 4) i:.:'.ln'.‘n':h"r.r.'.:"'l bafore each mezsuremen, q—"_'___«'/

5% persans should avoid moving around the lzb while - /

MAasErng,

Since the fisld distertion camsed by the supporting
marestal and the shearh is quae high n the § dwecrion,

the receiving pattern is poor @ air. Howswver, the Fig 1. Due to tee fiedd disionion ceused by the
distortion @ tissus equivalent matetial is much less Fuppeiting meters], the probe hes fwo cheme
because of its high dislectricity. In additicn, the Belds beristic. direlinns, rlerme? 1o as angle w and 8

mduced in the phantoms by dipele structurss close 10
the beady are dominenthy paralle] te the surface. Thas, the error due 1o non-isorropy & much berrer than |
dB for dosimetrc assessmeants

The probes are calibrated m the TEM <2ll @ 110 although the field dissrbueion in the csll is not very
uniform and the frequency response is not very flat. To ensure consistency, a striel protecol is followed.
The comversion fetor (ConF) berween this calibration and the measurement in the tissue simulation
solution is performed by comparson with tempesature measurements and computer simulations. This
conversion factar i only valid for the specified tissue simulating liquids at the specified frequencies. If
measrements have o be perfarmed in solutions with other electrical propsrties or ot other frequencies,
the comversion facter has 1o be assessed Iy the same procedure.

As the peobes have been constructed with printed resistive lmes on ceramic substrates (thick fim
vechmique), the probe is wery delicate with respect to mechanical shocks,

Adtention:

Do not drop the probe or let the probe collide with any solid object. Mever let the robot move
withoul first activating the emergendy stop feature (Le., without first turning the data acquisition
electronics on). .

¥ Feature of the DASY Software Tool

Page 2 of §



ET3DV5 SN:1332

DASY3 - Parameters of Probe: ET3DV5 SN:1333

Sensitivity in Free Space

MormX
MormY
Morms

Diode Compression

DCF X
DCFY
DCF 2

234
2.3
2.3

100
100
100

pVIOVIm)
WVIOVIm)’
pVIImYE

my
i
i

Sensitivity in Tissue Simulating Liquid

450 MHz  ConwF X

ConvF Y
ConvF £

900 MHz  ConvF X

ConvE Y
ConvF £

1500 MHz CoanvF X
CormvF Y
ConwF £

1800 MHz ConvE X

ConvF Y
ConvF 2

Sensor Offset

Probe Tip to Sensor Center

6.8
6.38
6.38

6.03
6.03
6.03

5.55
5.55
5.585

5.31

5.31
5.31

Surface to Probe Tip

exirapoiated

Eexirapociated
axrapalated

% 10%:
+ 10%
i 10%

interpalatad
intarpolated
intarpelzted

108
+ 10%
£ 10%

27
1.7+0.2

Fegedaf b

Ef = 45 + 5%
7= 0.50 + 10% rmdiim

(brain lissue simulating liquid)

L= 42 5 + 5%
o= Q.88 + 10% mhodm

ibeain lissue simulating liquid)

£ = 41£5%
a= 1.32 £ 10% mhafm
[brain tissue simulafing liquid)

&= 41 £ 5%
F= 1.68 + 10% mibhodm

{brain tissua simulating liguid)

[11111]




ET3DVE 3N:1333

Receiving Paftern (¢), 6 = 0°

!
=30 MHz, TEM cell ifi11d | f= 100 MHz, TEM cell ifi110
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f= 1800 MHz, WG R22 f= 2500 MHz, WG R26
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Frequency Response of E-Field
{ TEM-Cell:ifi110, Waveguide R22, R26 }
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Dynamic Range f(SARp.j,)
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Conversion Factor Assessment
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8 AFPPENDIX C - TECHNICAL JUSTIFICATION FROM MANUFACTURER

[X] See separate attachment
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2 GLENAYRE’ A

Description of the Du cle for the AccessLinkIl 2-way pager

The duty cycle of the AccessLinkIl is based on the protocol. The frame time 15 1.875 sec as
defined by the protocol, At the slowest transmit data rate defined by the protocol (B00bps),
the transmit pulse duration is 160msec. Therefore, the maximum duty cycle is 0.0853, The
160 msec transmit pulse duration is the duration of an acknowledgement pulse when a
message is received, In order to obtain the maximum duty cycle, 2 message would have 1o
be received 1n every frame. For this to happen, messages would have to be sent continuously
to the device, the network would have to have [ittle traffic, and the device would have to be
operated at its minimum duty cycle. The protocol allows the duty cycle to be adjusted and
today is run at 8 times this minimum meaning that the actual maximum duty cycle in
operation today 1s actually 1/8 of the value given above. Given the probability of all of these
incidences occurming at the same time, it is nearly impossible that this maximum duty cycle
would ever be achieved in practice.

Communication Innovations.™
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Description of the AccessLinkIl Antennz

The AccessLinkIl 2-way pager has an internal antenna only. There is no external antenna,
nor any external cable for an external antenna connection. The internal antenna is an unequal
current density fed dipole with perpendicular ground plane, The dipole is etched into a PC
board assembly attached perpendicular to the RF PCB assembly located parallel to the left
edge of the pager and positioned & few millimeters inside the plastic,. The antenna ground is
the electrical ground of the RF Printed Circuit Board. There are no requirements for the
pager to have an external ground attached to it for its antenna to operate. The AccessLinkIl
has been designed to be a free standing, self-contained device which functions independently
without external connections.

- Communication Innavations.™



