E5, Research In Motion Limited
,Z 295 Phillip Street

-~ ' Waterloo, Ontario
Canada N2L 3W8
+1 519 888 7465, fax +1 519 888 6906
E-mail: info@rim.net
Our Ref: 03587-CERT- CORRESP_23426 July 30, 2002

Mr. Andy Leimer

Federal Communications Commission,
Equipment Authorization Division
Application Processing Branch

7435 Oakland Mills Road

Columbia, MD 21045

Subject: Response to the FCC Correspondence Reference # 23426 for additional information on RIM
BlackBerry Wireless Handheld FCC ID L6AR6510IN, 731 Confirmation #EA 218687

The following addresses the comments on your Correspondence Refer ence #23426, dated July 24, 2002.

ITEM1& 2

We do not have certified muscle probe factors available at thistime. SPEAG, the manufacturer of the probes,
provided us with only head conversion factors. We have arranged for SPEAG to calibrate our probes for
muscle probe factor parameters. We expect to have thesein afew weeks.

Consequently, the ratio of muscle to head probe factor was estimated from similar probes used by other
manufacturers applicationswith FCC ID: IHDT6CH1 and GMLNHP-2AX. The estimated ratio of muscle to
head conversion factor of 0.96 is used for 800-900 and the BlackBerry Wireless Handheld Model No.
R6510IN, S/N: R2DV-153 was evaluated for body-worn and hand SAR with the estimated muscle conversion
factors. The new results are shown in the tables below.

11 System accuracy verification for body-worn and hand use
: ; Ambient Liquid
S Dielectric
f (MH2) Limits / SAfg(/VXg;g) Parameters Temp (°C) | Temp (°C)
Measured :
£, o [S/m]
Measured 116/6.8 56.6 0.98 235 27
835
Recommended Limits 10.7/6.8 56.1 0.95 N/A N/A

Tablel. System accuracy (validation for body-worn use)
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12

Dielectric parameter measurementsfor 835 M Hz muscletissue

Table2. 835MHz muscletissuedielectric parameters

Title
SubTitI_g__

July &4, 200 14 FM
Frequency
800.000000 MHz
805.000000 MHz
810.000000 MHz
815.000000 MHz
820.000000 MHz
825.000000 MHz
830.000000 MHz
835.000000 MHz
840.000000 MHz
845.000000 MHz
850.000000 MHz
855.000000 MHz
860.000000 MHz
865.000000 MHz
870.000000 MHz
875.000000 MHz
880.000000 MHz
885.000000 MHz
890.000000 MHz
895.000000 MHz
900.000000 MHz
905.000000 MHz
910.000000 MHz
915.000000 MHz
920.000000 MHz

e
56.7404
56.6977
56.6539
56.6564
56.6216
56.6018
56.5839
56.5823
56.5501
56.5054
56.4823
56.4299
56.3721
56.3114
56.2435
56.1915
56.1315
56.0540
56.0117
55.9765
55.9421
55.8977
55.8575
55.8454
55.8128

e
21.3335
21.2678
21.2429
21.1725
21.1222
21.0945
21.0550
20.9983
20.9758
20.9472
20.9434
20.9181
20.8627
20.8523
20.8343
20.7995
20.8218
20.7979
20.7919
20.7620
20.7320
20.7011
20.6531
20.6458
20.6003

13 SAR Measurement resultsat highest power measured against the body using Holster
Conducted SAR,
pulse - SAR, averaged
f average Antenna Chamber .II‘_;an]“d averaged | overlg
(MH2) power Configuration Temp. (°C) (oc)p' over1lg with
Mode (dBm) (W/kg) headset
(W/kg)
806.0125 2835 retracted 239 232 0.46 0.32
806.0125 28.35 extended 239 232 0.27 -
815.5000 2835 retracted 24.4 232 0.49 -
TDMA
815.5000 28.35 extended 24.4 233 0.35 -
824.9880 2845 retracted 244 233 0.39 -
824.9880 2845 extended 24.4 233 - -
Table3. SAR resultswith holster for body configuration
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14 SAR Measurement resultsat highest power measured for hand.

Conducted Devi SAR,
pulse evice SAR, averaged
f average Confl_g. Anten_na Chamber Liquid averaged | over 10g
Mad (MH2) power Lﬂuc?' ng Config. Temp. (°C) Temp. (°C) over 10g with
© (dBm) antom (W/kg) | headset
(W/kg)
806.0125 2835 Back side retracted 24.4 233 0.66 0.63
806.0125 2835 Back side extended 244 233 061 -
815.5000 2835 Back side retracted 239 232 061 -
815.5000 2835 Back side extended 239 232 - -
824.9830 2845 Back side retracted 237 230 053 -
824.9880 2845 Back side extended 237 230 - -
TDMA Not
806.0125 2835 Left edge retracted 238 228 1.12 X
Possible
806.0125 2835 Left edge extended 238 228 0.46 -
815.5000 2835 Left edge retracted 238 226 104 -
815.5000 28.35 Left edge extended 238 226 - -
824.9880 2845 Left edge retracted 237 24 104 -
824.9880 28.45 Left edge extended 237 24 - -
Table4. SAR resultsfor hand configuration
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15 Dilpolevalidation plot with the estimated muscle conver sion factor

07/24/02

Dipole 835

SAM 2; Flat

Probe: ET3DV6 - SN1644; ConvE(6.18,6.18,6.18); Crest factor: 1.0; Muscle 835 MHz: o = (L98 mho/m g, = 56.6 p = 1.00 g/cm?
Cube 5x5x7: Peak: 18.5 mW/g, SAR (I1g): 11.6 mW/g, SAR (10g): 7.37 mW/g, (Worst-case extrapolation)

Penetration depth: 12.3 (10.7, 14.3) [mm]

Powerdrift: 0.00 dB

Tested on July 24, 2002

Ambient Temperature: 23.0 deg. cel.
Liquid Temperature: 22.8 deg. cel.
Input power of 30 dBm CW

SA R [mW/g]

9.73E+0

7.5TEHO
. S41EH0

3.24E+0

1L.OBE+D
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16 Body-worn SAR plot with the estimated muscle conver sion factor

07/25/02

BlackBerry Wireless Handheld Model No. R6510IN

SAM 2; Flat

Probe: ET3DV6 - SN1644; ConvF(6.18,6.18,6.18); Crest factor: 3.0; Muscle 835 MHz: ¢ = 0.99 mho/m g, = 57.0 p = 1.00 g/em?
Cube 5x5x7: Peak: 0.685 mW/g, SAR (1g): 0,491 mW/g, SAR (10g): 0.361 mW/g, (Worst-case extrapolation)

Penetration depth: 17.8 (15.2, 20.4) [mm]

Powerdrift: -0.08 dB

Tested on July 25, 2002

Ambient Temperature: 23.9 deg. cel.
Liquid Temperature: 23.2 deg. cel.
Body-worn with holster

Retracted antenna

Middle frequency: 815.500 MHz

/ SA R [mW/g]

4.46E-1

3.46E-1

» 2.48E-1

1.48E-1

4.95E-2
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17 Hand SAR plot with the estimated muscle conversion factor for the back of the unit touching flat
phantom

07/25/02

BlackBerry Wireless Handheld Model No. R6510IN

SAM 2; Flat

Probe: ET3DV6 - SN1644; ConvF(6.18,6.18,6.18); Crest factor: 3.0; Muscle 835 MHz: ¢ = 0.99 mho/m g, = 57.0 p = 1.00 g/em?
Cube 5x5x7: Peak: 1.90 mW/g, SAR (1g): 1.04 mW/g, SAR (10g): 0.658 mW/g, (Worst-case extrapolation)

Penetration depth: 12.0 (10.5, 14.0) [mm]

Powerdrift: -0.14 dB

Tested on July 25, 2002

Ambient Temperature: 24.4 deg. cel.

Liquid Temperature: 23.3 deg. cel.

Hand SAR device back touching the flat phantom
Retracted antenna

Low frequency: 806.0125 MHz

SA R [mW/g]

9.14E-1

\ 7.11E-1

5.08E-1

3.05E-1

1LO2E-1
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18 Hand SAR plot with the estimated muscle conversion factor for theleft edge of the unit touching
flat phantom

07/25/02

BlackBerry Wireless Handheld Model No. R6510IN

SAM 2; Flat

Probe: ET3DV6 - SN1644; ConvF(6.18,6.18,0.18); Crest factor: 3.0; Muscle 835 MHz: ¢ = (.99 mho/m g, = 57.0 p = 1.00 g/cm?
Cube 5x5x7: Peak: 2.98 mW/g, SAR (I1g): 1.78 mW/g, SAR (10g): 1.12 mW/g, (Worst-case extrapolation)

Penetration depth: 12.0 (9.8, 15.0) [mm]

Powerdrift: 0.00 dB

Tested on July 25, 2002

Ambient Temperature: 23.8 deg. cel.

Liguid Temperature: 22.8 deg. cel.

Hand SAR device left edge touching the flat phantom
Retracted antenna

Low frequency: 806.0125 MHz

T SAR]'.\[ [mW/g]

1.64E+0

1 L.28E+D
3 e . P12
7 A

- 7 / SATE-1
/ 1.83E-1

ITEM 3:
The manual has been revised with the new body SAR value as shown below:

“The highest SAR value for this model handheld when tested for use at the ear is 0.919 W/kg and when
worn on the body, as described in this user guide, is0.491 W/kg.”

ITEM 4:

Y es, the testing was done with the maximum duty cycle of 2/6, i.e. with 2 time slots transmitting out of 6 time
slot frame.

ITEM 5:

Please refer to Appendix A for the dipole validation target development data.
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ITEM 6:
Please refer to Appendix C for photographs of all test positions:
- touch left side of head retracted antenna
- touch left side of head extended antenna
- tilted left side of head retracted antenna
- tilted left side of head extended antenna
- touchright side of head retracted antenna
- touchright side of head extended antenna
- tilted right side of head extended antenna
- tilted right side of head extended antenna
- body-worn with holster retracted antenna
- body-worn with holster extended antenna
- hand SAR with device back touching the flat phantom retracted antenna,
- hand SAR with device back touching the flat phantom extended antenna,
- hand SAR with device | eft edge touching the flat phantom retracted antenna, and
- hand SAR with device | eft edge touching the flat phantom extended antenna

ITEM 7:
Updated uncertainty budget using the draft P1528 templ ate.

Uncertainty Tolerance Probability Sensi}i:&i(.\' Senﬁ-'i-‘.i'}. Stu:l:igal'd .‘»tn}:igc;grd
Component (£ %%) Distribution cne{::il}e"t cn::‘i{‘::;an( Uncertainty | Uncertainty
= ) (%) (E£%%)
Measurement System
Probe Calibration (=1 4.8 MNormal 1 1 4.8 4.8
Axial Isotropy 4.7 Rectangle Li g 0.7 L9 1.9
Hemispherical Isotropy o6 Rectangle Li g 0.7 3.9 3.9
Boundary Effect 110 Rectangle 1 1 6.4 G4
Linearity 4.7 Rectangle 1 1 2.7 2T
Swstem Detection Limits 1.0 Rectangle 1 1 0.6 0.6
Readout Electronics 1.0 Normal 1 1 1.0 1.0
Response Time .8 Rectangle 1 1 0.5 0.5
Integration Time 1.8 Rectangle 1 1 1.1 1.1
RF Ambient Conditions 3.0 Rectangle 1 1 1.7 1.7
Probe Posoner Merhancal 0.4 Rectangle 1 1 0.2 0.2
olerance =
Probe Positioning with respect 29 Rectangle 1 1.7 1.7

to Phantom Shell

Extrapolation, interpolation and

Integration Algorithms for Max. 3.9 Rectangle 1 1 2.3 2.3
SAR Evaluation
Test sample Related
Test Sample Positioning Normal 1 1 6.7 6.7
Device Holder Uncertainty Normal 1 1 5.9 5.9
Outpuat F‘c?\\.-.el' Wariation - SAR 5 Rectangle | 1 a9 2.9
drift measurement =
Phantom and Tissue
Parameters
3 ‘ Tnet inty e 1
_[h_anlnm_ _L.I}LEI‘[Z]I)1}.:_[Shdp=. and 4.0 Rectangle | 1 a3 a3
thickness tolerances) =
Liquid Conductivity - dewiation .

1 3 vo-de 5.0 Rectangle 0.7 0.5 2.0 1.4
from target values =
Ligind Conductivity - L0.0 Rectangle 0.7 0.5 4.0 2.9
measurement uncertainty

- id Pe g e e
[iguid Permirtivicy.: deviation s.0 Rectangle 0.6 0.5 L7 1.4
from target values =

iquid Permittivity - = - =
Ligui Vlarnu.rt MLy 5.0 Rectangle 0.6 0.5 1.7 1.4
measurement uncertainty =
('..nnxlnnd‘ad Standard RES 14.9 14.5
Uncertainty
Ex ded U tainty .

xpande ncertainty 298 29 .0

(95% CONFIDENCE LEVEL)
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ITEM 8
Theliquid depth in the DASY phantom is about 18 cm as shown in the photo below. SPEAG recommends
that the phantom be filled up to about 1 inch below the top surface of the phantom.

ITEM 9:

The 1.58 Watts provided on the FCC Form 731 is the Effective Radiated Power (ERP) which is measured in
the 3-m chamber. The 0.7 Watts in the test report is the conducted power measured directly at the rf port of
the device.

ITEM 10:
There are atotal of 6 time slots per iDEN frame with a maximum of 2 transmission time slotswhich resultsin a
crest factor of 3.

ITEM 11:
Y es, the BlackBerry Wireless Handheld Model No. R6510IN can be used in asimilar manner to anormal cell
phone and be held against the ear.

| trust that your questions have been fully answered, however if further clarification is required please do
not hesitate to contact the undersigned.

Yourstruly,

Masud S. Attayi, P.Eng.

Senior Engineer, Compliance & Certification
Research In Motion Limited

Td: +1 519 8887465 x2442

Fax:+1 519 838-6906

Email: mattayi @rim.net

Web: www.rim.net

Web: www.blackberry.net
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APPENDIX A: DIPOLE VALIDATION TARGET DEVELOPMENT
DATA

Schmid & Partner
Engineering AG

Zaughausrtrases 43, 2004 Zurich, Switaarland. Phans +d49 1 245 27 (K, Fax +«41 1 248 97 792

Calibration Certificate

£35 MHz Sysiem Yalidation T¥ipole

Type: , o mm
Serial Number: g
Place of Calibration: . Zurich .
Date of Calibration: Nmmb,r 12, m]
Calibration Imerval: :ﬂéﬁm,: .

Schmid & Panner Engineering AQ hereby certifies, that this device has been calibrated on
the datz indicated above. The calibration was performed in accordance with specifications
ad procedures of Schmid & Partner Engineering AG.

Wherever spplicable, the standards used in the calibration process are trmceable to
international standards. In all other cases the standards of the Laboratory for EMF snd
Microweve Electronics at the Swits Federal Institute of Technology (ETH) in Zurich,
Switzerland heve been applied.

Calibrated hy:

Approved by:
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~_ Schmid & Partner
Engineering AG

Zoughausstraase 43, A004 Zurlch, Switcerisnd, Phone +41 1 348 97 00, Fan +47 1 245 7 Te

s

DASY
Dipole Validation Kit
2 Type: D835V2

Serial: 446

Manufactured:  October 24, 2001
Calibrated: = November 12, 2001
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1 Measurment Conditions

- The measuremnenls were performed in the flat section of the new generic twin phantom filled
with head simulaning solution of the following electrical parameders at 835 MHz:

Relative Diclectnicity 41.3 + 5%
Conductivity 4.9t mho'm  +5%

The DASY3 System {Software version 3. 16) with a dosimetric E-field probe ET3DV6
{8H:1307, Comversion factor &.27 at 900 MHz) was used for the measuremenis.

The dipole was mounted on the small tripod so thai the dipole feedpoint was positioned below
1he cermer marking of the flat phamom section and the dipeke was griented parallel to the body
axis (the long side of the phamtom). The standard measuring distance was L5mm from dipole
center ta the selution surfece. The included :;lshmn: holder was used diming measurements for
accurate distance positioning.

The conrse prid with 2 prid spacing of 2(mm was aligned with the dipabe. The 5x5x7 fine cubs
was chosen for cube integration. Probe isotropy errors were cancelled by measuring the SAR
with newmal and 90° turned probe orientations and aversging.

The dipole input pawer (forward power) was 250mW £ 3 %, The results ane normalized 1o
1W inpart power.

2 ment
Standard SAR-measarements were performed with the phamtom: 2ccording e the measurement
conditions described in section 1. The results have been normelized to a dipole inpat power of
1W (forward powery, The resulting averaged SAR-valves are:

mveraged over 1 em’® {1 g) of tssus: 10.7 mWig

averaged over 10 em’ {10 g) of tissue: 6.84 mWig

Note: If the liquid pamameters for velidetion are slightly different from the ones used for initial
calibration, the SAR-valves will be different as well,
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& Dipole jmoedance and Retorn Loss

— The impedance wis measured ot the SMA-connector with a network analyzer and numenically
) transformed to the dipale feedpoint. The transformation parameters from the SMA-conpector
1o the dipole fecdpoint are:
Electrical delay: 1.401 ma  (one direction}
Transnission factor; 0993 (voltage transmission, one direction) -

The dipols was positionsd st 1be flat phuntom sactions according to section 1 and the distance
holder was in place during impedance measurements,

Feedpeint impedance at 835 MHz: Re(Z}= 4080
Im (Z} = 480
Retrn Loss at 335 MHz =264 dB
4 Bandling

To not apply excessive force o the dipole arms, because they might bend. Bending of the
- dipole arms streases the soldered connections bear the feadpoint leading to o damage of the

dipale.,

B Polp

The dipole is made of standard seminigid coaxial cable, The center conductor of the feeding

line is directly connected to the second anm of the dipale. The antenna is therefors shor-
circurted for DC-signaly.

6. Power Test

After long term use with 100%W radiated power, only a slight warming of the dipole near the
feedpoint can be messured.
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APPENDIX B: PROBE CALIBRATION
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"- “Schmid & Partner
Engineering AG

et Zsughausstrasse 43, 8004 Zurich, Switzerland, Phone +41 1 245 97 00, Fax +41 1 245 97 79

Calibration Certificate

Dosimetric E-Field Probe

¢
Type:

Serial Number:

Place of Calibration:

Date of Calibration:

Calibration Interval:

Schmid & Partner Engineering A hereby certifies, that this device has been calibrated on
the date indicated above. The calibration was performed in accordance with specifications
and procedures of Schmid & Pariner Engineering AG.

Wherever applicable, the standards used in the calibration process are traceable o
international standards. In all other cases the standards of the Laboratory for EMF and
Microwave Electronics at the Swiss Federal Institute of Technology (ETH) in Zurich,
Switzerland have been applied.

Calibrated by:

Approved by:
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. Schmid & Partner
Engineering AG

Zsughausstrasea 43, A004 Zurich, Switzerland, Telephone +411 245 %7 00, Fax +41 1 245 97 7%

—
Probe ET3DV6
_ SN:1644
— Manufactured: November 7, 2001
Calibrated: November 26, 2001
Calibrated for System DASY3
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ETaDV6E SN:1644

Page 19 of 33

DASY3 - Parameters of Probe: ET3DV6 SN:1644

Sensitivity in Free Space Diode Compression
NomX 1.77 pMIVIMY? DCP X 98 mv
NormY 1.91 pVi(vim)* DCPY 98 mv
NormZ 1.85 pvi(vimy DCP Z 98 mV

Sensitivity in Tissue Simulating Liquid

Head 450 MHz g =436+ 5% a= 0.87 £ 10% mboim
ConvF X 7.07 extrapolated Boundary effect:
ConvF Y T.07 extrapolated Alpha 0.37
ConvF Z 7.07 extrapolated Dapth 2.27
Head 800 - 1006 MHz = 30.0 - 43.5 © = 0.80 - 1.10 mho/m
CorvF X 6.51 +9.5% (k=2) Soundary sffect:
ConvF Y 6.51 +9.5% (k=2 Alpha 0.43
ConvF Z 6.51 :9.5% (k=2) Depth 225
Head 1500 MHz o = 40.4 2 5% o™ 1.23 £ 10% mhoim
CorwF X 5.76 interpolaied Boundary effect;
ConvF ¥ 5.76 interpolated Alpha 0.52
CornvF Z 5,76 intarpolated Depth 2.22
Head 1700 - 1940 MHz g5 39.5-41.0 o = 1,20 - 1,55 mho/m
ConvF X 5§.39 +95% (k=2) Boundary effact:
ConvF Y 5.39 19.5% (k=2 Alpha 0.56
ConvF Z 5.39 195% (k=2) Depth 2.20
Sensor Offset
Probe Tip to Sensor Center 2.7 i
Optical Surface Detection 1.4%+0.2 mm

Flama A ~F
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ET3DVE SN:1644

Page 20 of 33

Receiving Pattern (¢), 6 =0°

f= 30 MHz, TEM ceofl iR110

i
i

f= 100 MHz, TEM cell ii110

‘—O—X —a—Y ——Z —O—Tot‘

‘_.._.x A@nY —mZ =0Tt

£= 900 MHz, TEM coll ifi110
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ET3DV6 SN:1644

= i f=1800 MHz, WG R22 f = 2500 MHz, WG R22

Isotropy Error (b), 6 = 0°

1.00
GB0
050
040
020
T o0p
E 020 Bia
040 :
-0.60
-0.80
-1.00

] a0 120 180 240 30 360

Pimmm A £
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ET3DV6 SN:1644

./_\-' L]
Frequency Response of E-Field
{ TEM-Cell:ifi110, Waveguide R22)
1.50
% |
1.40 i
1.30
1.20
£

3

§- 1.10

g .

| E. 1.00 & * L

E‘ 0.9

0.80
. 0.70 ;
0.E)
0.5¢ : [ i ——q
o 500 1000 1800 2000 2500 3000
f MHz]
= TEM —8—R22
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ET3DVE SN:1644

‘p"—\\ -
Dynamic Range f(SAR,.i)
( Waveguide R22 )
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! B
H I
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FEEI| 1E
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ET3DVE SN:1644

Conversion Factor Assessment

f = 900 MHz, WG R® {head)

f= 1800 MHz, WG R22 (head]

4.50
4.00 %
3.50

0 20 40
2{mm]

| —8—Analylical  —¢— Measuremets

Head 800 - 1000 MHz &= 39.0-43.6 o = 0,80 - 1.10 mho/m
ConvF X 6.54 +9.5% (k=2) Boundery effect:
ConvF Y 8.51 +95% (k=2) Alpha 0.43
ConvF Z 8.51 +05% (x=2 Depth 2.25

Head 1700 - 1910 MHz e =39.5-41.0 o = 1,20 - 1.55 mho/m
ConwF X 5.29 :9.5% (k=32) Boundary effect:
ConvF ¥ 5.39 +9.5% (k=2) Alpha 056
CorvF 2 5.39 19.5% (k=2) Depth 2.20

Bamn F 8
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ET3DVE SN:1644

Deviation from Isotropy in HSL
Error (8,8), f = 900 MHz

Error [dB]

{m-1.00-0.80 W-080-060 B-0£0-040 B-0.40-020 B-0.20-0.00 |
BO00020 BO20-D40 WO40-060 WOEX0ED WOB1.00 |

Ml O kO
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APPENDIX C: SAR SETUP PHOTOS

Figure C1. Left ear touch configuration
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Figure C2. Left ear tilted configuration
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Figure C3. Right ear touch configuration
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Figure C4. Right ear tilted configuration
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Figure C5. Body worn configuration retracted antenna with holster and headset
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Figure C6. Body worn configuration extended antenna with holster and headset
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Figure C7. Hand SAR configuration, unit left edge touching flat phantom
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Figure C8. Hand SAR configuration, unit back touching flat phantom
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