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See attach letter and ETH report.
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1, hereby undersigned André SEVENS - Chief Design Engineer - Mobile Phones R&D Unit, attest that
the SAGEM SA P21 V70 mobile PCS phone complies with the requirements of FCC Report and
Order (ET Docket 93-62, August 1% 1997, ANSI/IEEE C95.1-1992).

The tests were performed at the facilities of ETH Zurich, SWITZERLAND. The results of the SAGEM
P21 V70 phone and the measurements conditions are given in the attached report of April 2" 1998,

André SEVENS
Chief Design Engineer
Mobile Phones R&D Unit
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Dosimetric Evaluation of the Cellular Phone

Sagem P21V70

in accordance with the requirements of

FCC Report and Order: ET Docket 93-62, August 1, 1997,

and the interim Guidelines of RSS-102 Draft of Industry
Canada of March 10, 1998

Zurich, April 2, 1998

The names of the ETH and any of the researchers involved may be mentioned only in
connection with statements or results from this report. The mention of names to third

parties other than certification bodies may be done so only after written approval from
Prof. Dr. N. Kuster.
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Executive Summary

The PCS1900 Sagem P21V70 device was evaluated in accordance with the FCC report and
order ET Docket No. 93-62 [1] (called in the following FCC 93-62) which was complimented
with the Supplement C to OET Bulletin 65 “Evaluating Compliance with FCC Guidelines for
Human Exposure to Radiofrequency Electromagnetic Fields”, in December, 1997 [2] as well as
in accordance with the interim Guidelines of RSS-102 Draft of Industry Canada of Maxch 10,
1998 [3].

The dosimetric tests were performed at the Swiss Federal Institute of Technology in Zurich
under supervision of Sagem. For the evaluation, the dosimetric assessment system DASY3 was
used, which is currently the most accurate system for dosimetric studies [4], {5]. The phantom
employed was the recently developed “Generic Twin m-ﬁin”, the first phantom satisfying the
worst-case criteria of the CENELEC document [6]. The total uncertainty for the evaluation of
the spatial peak values averaged over a cube of 1g tissue mass has been assessed for this
system tQ"bé +23.5%. This uncertainty includes probe, calibration, positioning and evaluation
errors as well as errors in assessing the correct dielectric parameters for the brain simulating
liquid, etc. R

The Sagem P21V70 device, provided by Sagem, was evaluated for right-hand and left-hand
usage in the intended use Dositiog.j_The device was tested at the maximum power level defined

’lbx the PCS1900 system (Power Class 1 = 30dBm).J The output power was controlled by a
Rhode&Schwarz Radio Commumication Tester CTS55. At each configuration, the spatial peak
SAR values were assessed for the traffic channels 512, 661 and 810 which are the lowest, the
middle and the highest channel of the PCS1900 system. The output power was monitored before
and after each evaluation in order to determine any power drop compared to operation with a
fully charged battery. In addition, the antenna input power was measured after the evaluation
and found to be well within the system specifications. According to the Canadian standards the
values around the eye were assessed and found to be below the required 0.2W /kg.

In summary, the maximum spatial peak SAR value averaged over 1g of tissue found in all
tested configurations was:

Device SAR,, [mW /g]
Sagem P21V70 | 1.0 + 23.5%*

*worst case uncertainty of the system

In conclusion, the tested Sagem P21V70 device was found to be in compliance with the
requirements of the document FCC 93-62 [1] and the document RSS-102 [3] even if the worst
case uncertainty of the system has to be added to the assessed value.
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1 Requirements for Compliance Testing Defined by the FCC
and by Industry Canada

The US Federal Communications Commission has released the report and order “Guidelines for
Evaluating the Environmental Effects of RF Radiation”, ET Docket No. 93-62 in August 1996
[1). The order requires routine SAR evaluation prior to equipment authorization of portable
telephones, including PCS telephones. For consumer products, the applicable limit is 1.6 mW/g
as recommended by the ANSI/IEEE standard C95.1-1992 [7] for an uncontrolled environment
{Paragraph 65).

According to the Supplement C to OET Bulletin 65 “Evaluating Compliance with FCC Guide-
lines for Human Exposure to Radiofrequency Electromagnetic Fields”, drafted in December,
1997 by the FCC, the device should be evaluated at maximum output power {radiated from
the antenna} under “worst-case”conditions for normal or intended use, incorporating normal
antenna operating positions, device peak performance frequencies and positions for maximum
RF energy coupling.

This also holds for the “Compliance Criteria of Mobile Transmitters with Respect to Exposure
of Humans to Radio Frequency Fields” drafted on March 10, 1998 by Industry Canada. There,
in addition, the SAR averaged for the eye should not exceed 0.2mW/g. However if the SAR
for a single point in the front portion of each eye region of the head phantom does not exceed
0.2 mW /g, then detailed averaging for the eye is not required.

2 Dosimetric Assessment Setup

These measurements were performed with the automated near-field scanning system DASY3
from Schmid & Partner Engineering AG (SPEAG). The system is based on a high precision robot
(working range greater than 0.9 m) which positions the probes with a positional repeatability
of better than +0.02 mm. Special E- and H-field probes have been developed for measurements
close to material discontinuity, the sensors of which are directly loaded with a Schottky diode
and connected via highly resistive lines (length ~ 300 mm) to the data acquisition unit. The
system is described in detail in {4]-

The SAR measurements were conducted with the dosimetric probe ET3DV5 SN:1302 (man-
ufactured by SPEAG), designed in the classical triangular configuration [4] and optimized for
dosimetric evaluation. The probe has been calibrated according to the procedure described in
[10] with an accuracy of better than +10%. The spherical isotropy was evaluated with the
procedure described in {11} and found to be better than +0.25dB.

The phantom us used was the “Generic Twin Phantom” described in {5]. The ear was simulated
as a spacer of 4 mm thlckness between the ear piece of the phone and the tissue > simulating liquid.

The liquid used for the frequency range of 1750-1950 MHz consisted of 45.0% water, 53.9%
sugar and 1% HEC (Hydroxyethylcellulasis WP-40). The liquid has previously been proven to
be suited for worst-case assessments [12] and [13].

3 Device and Test Conditions

The sample device was provided by Sagem for this evaluation. The device was put in operation
using the Rhode & Schwarz, Digital Radie Tester CTS55. Communication between device and
tester was established by air-link in order to simulate the actual usage as close as possible. The
spatial peak SAR values were assessed for the lowest, middle and highest channels defined by a
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PCS1900 system (i.e., #512 = 1850. 2MHz, #661 = 1880 MHz and #810 = 1909. SMHz) The The
@Elegdm_whmhjhg device transmitted was set to maximum power; Level 0 = 30 )dBm. |

The device was placed in the intended use position. This position is defined by a reference
plane and a line. The reference plane of the head is given by three points, the auditory canal
openings of both ears and the center of the closed mouth. The reference line of the phone is
defined by the line which connects the center of the ear piece with the center of the bottom
of the case and lies on the surface of the case facing the phantom. With these definitions the
positions of the phone are characterized as follows:

e The reference line of the phone lies in the reference plane of the head. The center of the
ear piece of the phone is placed at the entry of the auditory canal. The angle between the
reference line of the phone and the line connecting both auditory canal openings is 80°.

Tests were conducted for right-hand and left-hand usage. The distances between the antenna
axis at the joint and the liquid surface were:

position left-hand {mm)] | right-hand [mm]
intended use 21.5 17

The device has a non-extendable helix antenna., After the evaluation, the actual antenna
input power of the dévi measured in order to ensure that the device operated at highest
power level. A standard low loss cable (< 0.3 dB loss) was connected to the 50 ohm point below
the antenna and its matching network. Using the setup shown in Figurel, the device was set
to exactly the same operational conditions as during the tests and the antenna input power was

y@ured with the power meter HP437B.

7~ The assessed power for the lowest (512}, the middle (698) and the highest (885) channel was
' 30.84 0.1dBm. Hence, the power at the car adapter port was within the specifications of the
"mmaximum power level for the PCS1900 system.

HP437B

0

Figure 1: Setup used for assessment of the antenna input power.

4 FEvaluation Procedure

The dielectric parameters were controlled prior to assessment using the HP85070A dielectric
probe kit. The dielectric parameters were:
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Ve

*

frequency Lo ot p*
1800 MHz | 41.0 £5% | 1.72 £10% mho/m | 1000 kg/m?
1900 MHz { 40.5 +5% | 1.84 £10% mho/m | 1000 kg/m?3
*worst case uncertainty of the HP85070A dielectric probe kit
**worst case assumption

Prior to the assessment, the system validation kit was used to test whether the system was
operating within its specifications of £5%. The validation was performed at 1800 MHz.

validation kit | SAR g [(mW/g] | SAR;; [mW/g]
targeted measured
D900V2 SN:201 39.2 39.1

The evaluation was performed the with following procedure:

e Step 1: Measurement of the SAR value at a fixed location above the ear point was used
as a reference value for assessing the power drop.

e Step 2: The SAR distribution at the exposed side of the head was measured at a distance

of 3.9 mm from the inner surface of the shell. The area covered the entire dimension of the

“head and the horizontal grid spacing was 20 mm x 20 mm. Based on this data, the area of
the maximum absorption was determined by spline interpolation.

e Step 3: Around this point, a volume of 32 mm x 32 mm x 34 mm was assessed by
measuring 5 x 5 x 7 points. On the basis of this data set, the spatial peak SAR value was
evaluated with the following procedure: Ve

1. The data at the surface were extrapolated, since the center of the dipoles is 2.7 mm
away from the tip of the probe and the distance between the surface and the lowest
measuring point is 1.2 mm. The extrapolation was based on a least square algorithm
[14]. A polynomial of the fourth order was calculated hrough the points in z-axes.
This polynomial was then used to evaluate the points between the surface and the
probe tip.

2. The maximum interpolated value was searched with a straight-forward algorithm.
Around this maximum the SAR values averaged over the spatial volumes (1g or
10g) were computed using the 3D-Spline interpolation algorithm. The 3D-Spline
is composed of three one-dimensional splines with the “Not a knot”-condition (in
x, y and z-directions) [14], [15]. The volume was integrated with the trapezoidal -
algorithm. One thousand points {10 x 10 x 10) were interpolated to calcilate the
average.

3. All neighboring volumes were evaluated until no neighboring volume with a higher
average value was found.

e Step 4: Remeasurement of the SAR value at the same location as in Step 1. If the value
changed by more than 5%, the evaluation was repeated.
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5 Measurement Uncertainty

The uncertainty budget has been determined for the DASY3 measurement system according
to the NIS81 [8] and the NIST1297 [9] documents and is given in the following Table 1. The
extended uncertainty (K = 2) was assessed to be £23.5%.

Uncertainty Description Error Distrib. | Weight | Std. Dev. | Offset
Probe Uncertainty
axial isotropy +0.2dB | U-shape | 0.5 +2.4%
spherical isotropy +0.4dB | U-shape | 0.5 +4.8%
Isotropy from gradient +0.5dB | U-shape | 0
Spatial resolution +0.5% | normal |1 +0.5%
Linearity error +0.2dB | rectang. | 1 +2.7%
Calibration error +3.3% | normal |1 +3.3%
SAR Evaluation Uncertainty
Data acquisition error +1% rectang. | 1 +0.6%
ELF and RF disturbances +0.25% | normal |1 +0.25%
Conductivity assessment +10% rectang. | 1 +5.8%
Spatial Peak SAR
Evaluation Uncertainty
Extrapol boundary effect +3% normal {1 +3% +5%
Probe positioning error +0.1mm | normal {1 +1%
Integrat. and cube orient +3% normal |1 3%
Cube shape inaccuracies +2% rectang. | 1 +1.2%
Device positioning +6 % normal |1 6%
Combined Uncertainties +11.7% | 5%

Table 1: Uncertainty budget of DASY3

6 Results

Table 2 summarizes the results of the performed dosimetric evaluation. The plots with the
corresponding SAR distributions, which reveal information about the location of the maximum
SAR with respect to the device, are added in the Appendix.

The location of the virtual eye point of the head phantom was found to be outside the region
where the SAR values are higher or equal to 0.1 mW /g, which takes into account the increased
absorption due to the higher conductivity of the eye tissue.

7 Compliance with FCC Requirements and the Requirements
of RSS-102 Draft of Industry Canada

The maximum spatial peak SAR value averaged over 1g assessed in normal or intended use
position was 1.0mW /g + 23.5% for the Sagem P21V70 device, which is in compliance with the
requirements of the document FCC 93-62 [1] even if the worst case uncertainty of the system

A
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Sagem P21V70 Device
left-hand usage | right-hand usage
Channel SAR SAR,,
[mW /g] [mW/g]
512 (1850.2 MHz) 0.67 0.96
661 (1880 MHz) 0.7 10 4
810 (1909.8 MHz) 0.65 0.91

Table 2: Summary of the dosimetric evaluation. The power drop during measurements compared
to power with fully charged battery was less than 2%. Note: The uncertainty of the system

(£23.5%) is not included.

has to be added to the assessed value. In addition it is also found to be in compliance with the
requirements of the RSS-102 Draft of Industry Canada [3].

Jirg Frohlich, March 1998
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8 Appendix

Plots of the measured SAR distributions inside the phantom are given in this Appendix for the
tested configurations. The spatial peak SAR values were assessed with the procedure described
in the report. ‘

Please be aware that the graphical visualization of the phone position onto the SAR distribu-
tion gives only limited information on the current distribution of the device, since the curvature
of the head results in graphical distortion. Full information can only be obtained either by
H-field scans in free space or SAR evaluations with a flat phantom.



AUG-06-88 THU 02:45 PM  SAGEM PE FAX NO. 864 297 9156

e
CL\AS) ()QFM C[/l\

P.01/11

i?ﬁ ch‘

© SAGEM
SAGEMiInc. -
Terminals and Telecommunications Division q { F Eﬁ( .’ M ? // Qf { f /ﬁZ
.0 Box 5755 LY TELECOPIE / FACSIMILE
3150 Pelham Road 1% Date : 08/06/98 Heure : 2:37 PM N°:

Greenvilie, SC 29608

USA ,g/ Date : Time N°:

Phone 864/ 297 1700 6

Fax 864/ 297 9156
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Service : R&D Société : FCC

Dept. : MOBILE PHONE Firm :
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This message contains 11 page (s} including this one. Confidential Urgent

Dear Greg Czumak,

1 tried to contact Charlie Cobbs but he doesn't seem to be here.
So, please find attached the documents relative ti the P21 variants :

-1- a description of the differences between the variants P21 L., P21 F and P21 OL and the already

certified P21 S,
-2- a "Mobile Phone Versions - Compliance Statement”,

-3- the drawings of the P21 variants.

Morcover, we have received the notification from CETECOM that the P21 variants have succesfully

completed testing.
So, could you update our FCC file with these variants ?

Thaok you in advance.

Best regards
Olivier Charlanes
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& SAGEM

SAGEM Inc.

Terminals and Telecommunications Division

P.O Box 5755

2150 Pelham Road
Greenville, SC 28608
USA

Phone 864/ 267 1700
Fax B4/ 297 9156

Description of the SAGEM terminal equipment variants

1. Eqnality

The basic hardware (PCB Board, Layout, mounted components) of the SAGEM terminal
cquipement variants P21 L, P21 F and P21 OL is identical with the harware of the already
certified MS type P21 S.

2. _Differences

In comparaison with the P21 S, the P21 OL has the following differences:

* a different front cover design

* a another ear piece

* different shapes of the keypad buttons

* a different shape for the display

* a changed shape of the plastic casing on the reverse side, so that 2 big battery type fits into this
shape.

In comparaison with the P21 §, the P21 L has the following differences :
*a changed shape of the plastic casing on the reverse side, so that a big battery type fits into this
shape.

In comparaison with the P21 §, the P21 F has the following differences:

* a different front cover design

* a another ¢ar and mouthpiece

* different shapes of the keypad buttons

* 3 different shape for the display

* 3 movable flap which covers the most of the keypad buttons when it 1s closed.

All the mobile stations types have got minor mechanical differences only.
Best regards,
Olivier Charlanes
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Mobile Phone Versions
COMPLIANCE STATEMENT

1, hereby undersigned André SEVENS - Chief Design Engineer - Mobile Phones R&D Unit; attest
et |

the mobiie SAGEM GSM 1900 MHz P21S,

the moblie SAGEM GSM 1800 MHz F21L, -
the'mobile SAGEM GEM 1600 Mz P21F, 3
and the mobile SAGEM GEM 1900 MHz P210L

are yging the same PCB with the same mourded components,

André SEVENS | t
Chief Design Engineer
Moblle Phones R&D Unlt
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