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RF Evaluation and co-located Justification and test plan
1. Objective
Co-located approved WWAN module (FCC ID: N7NMC8755) with approved WLAN module (FCC ID:
PPD-AR5BXB72-L) in ThinkPad Z61p/Z61m/Z61t/T60/R60 and X60 laptop computer to address FCC

Class Il permissive change requirements.

2. Previously Approved Information

Granted PC models ThinkPad ThinkPad ThinkPad ThinkPad ThinkPad
Z61p/Z61m Z61t T60 R60 X60
Granted data
Co-located with WLAN FCC ID:PPD-AR5BXB6

Or
Co-located with WLAN FCC ID:PD9LEN3945ABG
FCC ID: N7NMC8755 08/11/2006 08/11/2006 04/27/2006 06/09/2006 04/27/2006

0.031W/Kg@ | 0.099W/Kg@ | 0.0793W/Kg@ |[0.130W/Kg@1 |0.0041W/Kg@C
22H GPRS/Ch GPRS/CH 14 inches/CH 4 inches/CH H192/848.2 MHz

128/824.2 128/824.2 251/848.8 MHz | 128/824.2 MHz

MHz MHz
(ABS) (Hyb CFRP) 0.065W/Kg@1
5 inches/CH

128/824.2 MHz

0.218W/Kg@1
0.133W/Kg@1 4 inches/CH 0.020W/Kg@CH

0.090W/Kg@ | 0.105W/Kg@ | 4 inches/CH 512/1850.2 661/1880 MHz
e GPRS/CH GPRS/CH | 661/1880 MHz MHz
661/1880 810/1909.8
MHz MHz 0.08W/Kg@15
(Alum ABS) (Alum CFRP) inches/CH
512/1850.2
MHz
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3. Antenna Location in the previous approved Hosts

ThinkPad Z61p/Z61m w/ ABS frame

WWAN Antenna




Lenovo(Japan), Ltd., Date: October 12, 2006
Document Number: UY610-03-0029-00 (v.2)

ThinkPad Z61t w/ Carbon fiber frame
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WLAN AUX Antegnr
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ThinkPad T60 14 inches

WLAN Antenna (main) LAN Antenna (aux)
W ntenna (aux

\ CDMA Antenna

CDMA Antenna

60 mm
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ThinkPad R60 14 inches

Main WLAN Antenna

AUX WLAN Antenna _

CDMA Antenna §
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_ ThinkPad R60 15 inches

WLAN Main Antenna

WLAN AUX Antenna

CDMA Antenna
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ThinkPad X60

WLAN AUX Antenna

CDMA Antenna




4. Qutput power comparison
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WWAN Module WLAN Module #1 | WLAN Module #2 | WLAN Module #3
FCC ID:N7TNMC8755 | FCC ID: PPD- FCC ID: FCC ID:PPD-
ARSBXB6 PDI9LEN3945ABG | AR5BXB72-L
850 MHz Cellular | 1.61 W / Peak
Band / GSM
850 MHz Cellular | 0.49 W / Peak
Band / EDGE
1900 MHz PCS 0.82 W / Peak
Band / GSM
1900 MHz PCS 0.4 W / Peak
Band / EDGE
2412-2462 MHz 0.19 W/ Peak 0.318 W/ Peak 0.2366 W / Average
5.15-5.35 GHz 0.041 W/ Average | 0.068 W/ Average | 0.1327 W / Average
5.725- 5.850 GHz 0.141 W / Peak 0.1 W/ Peak 0.1052 W / Average
TCB Exclusion Dominant TX Non-Dominant TX | Non-Dominant TX | Non-Dominant TX

Consideration

Portable TX <20 cm

Mobile TX > 20 cm

Mobile TX > 20 cm

Mobile TX > 20 cm

5. Class Il permissive change request

A. FCC ID: PPD-AR5BXB72-L is a 802.11 a/b/g/n Mini-PCI Express MIMO module. The following
antennas will be installed in Z61p/Z61m, Z61t, T60, R60 and X60 host laptop computer and co-
located with previously approved WWAN module, FCC ID:N7NMC8755.

Md T ANETINa FULLEE I«.ﬂ_\' ANETITg
FTEQUENGY DAND | anZ] FrequUency Dang [anz)
Hast Unit Antenna LCD Antenna Cable[ 22 | 510 | A7 | B 20| Antenna Cable | 24 [ 592 | 547 [ 5.7
Manufacture PIN ength| -2.5 | -5.35 | -6.73 | -6.85 PiN length | -2.5 | -5.35 |-5.725/ -5.85
' ZEmm] - 27 | 1.7 | 1.68 & T80 | .66 | 0.4 | 1.48
I L P [T Rl il EG rree e TED N I
15" gamm| 042 | 120 [ 141 | 187 454mm| -1.27 [-1.91 [-z.60 [-0.48
Dot . bitsoni 4" | HFT3804 [S2amel 101 [ 188 [0 [Jco || HFTacnd [S14mm| 187 [197 226 [244
e SRR ) 15 | HFT3205 |5%omm|-034 [ 120 [100 [143 || AFTasps [4s4mm| 122 [ 102 [o02e [0
Foxconn 1% boa p1o0-2ang oo 0-20 | 145 |-110 | 1.74 Hos 5ypp papge o] .00 1080 1040 1010
15" FSGmm| -0.30 [ 040 | 0,10 |-1.10 454mml -7.00 | 080 |-0.20 |-0.50
- 20mm) -0. 1 74 | 288 5 a7 167 |-1.08 |-0.55 | 0.42
Uitachi 14 HFTAT Ef:mm 3._4 1.7 238 | 285 HET45 :-f"n"n B 1.08 = 0.4
15" 550mm| -1.04 | 2.38 [1.22 | 1.23 438mm| 1.83 [ 2.14 [0.75 | 1.48
14" 520 25 | 188|228 [o74 raqn q |380mm| o112 [ o8 |1 25
RP-note | REOREDe | Tyeo 17704171 |y 125 | 188 1770418-1 [t 12 {009 1128 102
15* 535mm| 1.15 [ 1.20 [ 170 | 242 435mm| -1.35 | 0.60 [ 145 |0.83
wistron | 14" |51.EEF15.001|550mm| 1.20 [ 288 | 284 |z.e0 |f51.EEF15.002|405mm| 085 | 276 [280 |28z
MeWeb | 15" [31.EEF15.003(580mm| 1.10 [ 234 (255 [ 270 Js1.EEF15.004 470mm| 150 [ 210 [2.35 | 2.40
M-note | M2 Ze 1t FOXCONN | 14" p23-0100-2389680mm| -0.37 | 1.83 | 0.45 | 0.72 |p23-0100-2400507mm| -1.76 | 1.21 | 1.28 | 1.7
W-note [W2|  Z@im FOXCONM | 15" p23-0100-4031574mm| 1.55 |0.88 | 0.85 | 0.28 |pz3-01004033350mm| 0.61 | 1.30 |-0.20 |-0.60
b _____________ ________ __________________ ______ _____ ________|________________ ___________ |
120, - P g .= IE — -
24 EDU45.111575mm| 0.81 |2.78 | 284 | 1.75 |PA.EDU45.112578mm| 1.20 | 2.88 | 2.92 | 2.54

KS-note | XBOMXE0s ;J"?:TG: w MF

e _12HF3P-..EDU45.114 575mm( 1.10 | 2.82 | 284 | 257 |pA.EDU45.115575mm| 140 | 200 |224 |27
wig

Above WLAN antennas are the same type of antenna ( PIFA/ Omni-directional ) with lower gain by comparing
to the antenna list as documented in the original certification ( PPD-AR5BXB72).

B.

C.

Above antennas will be installed in the identical locations as previously approved co-located WLAN
transmitters ( PPD-AR5BXB6 or PDI9LEN3945ABG ).

WWAN Antenna will be the identical antenna as previously approved antenna.

-8-
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6. Justification for testing selected host
EMC consideration

The separation distance between WLAN( PPD-AR5BXB72-L) main and / or aux antenna are within 20 cm to
the WWAN ( N7NMCB8755) transmitting antenna. Based upon FCC RF exposure policy, when multiple
transmitters are contained in a single enclosure and can transmit simultaneously via independent transmitting
antenna, it is not necessary to file EMC evaluation test data during Class Il permissive change but the
responsible party must ensure continuous compliance.

RF Exposure consideration

Separation distance of 20 cm between transmitting antennas do not applicable to RF exposure compliance.
When there are multiple transmitters contain in a single enclosure, responsible party must file Class 1l
permissive change and submit applicable RF exposure evaluation as necessary.

As indicated in the section 4 of this document, by comparing the output power, WWAN transmitter is
considered as dominant transmitter and WLAN transmitter is considered as non-dominant transmitter. The
WLAN transmitting antennas are located more than 20 cm separation distance when the laptop is positioned at
lap held position. WLAN module is considered as mobile device per section 2.1091 of FCC rules. WWAN
transmitting antenna is located within 20 cm separation distance during the lap held position, WWAN module is
considered as portable device per section 2.1093 of FCC rules.

As indicated in the section 2 of this document, the measured SAR values are way below the limits ( 1.6 W/Kg)
in various laptop computer when co-located with WLAN. SAR evaluation is performed to address the co-
located effects that are distributed by WLAN to the WWAN module. As indicated in the previous Class Il
permissive change filing, by activating dominant transmitter (WWAN ) and non-dominant transmitter at the
same time during co-located SAR evaluation, the SAR values of dominant transmitter only increased by 0.001
WI/Kg.

Since the host platform does not change, WLAN and WWAN antennas are installed at identical position as
pervious Class Il permissive change. The following configurations were selected to evaluate the effect of newly
added co-located WLAN transmitter with WWAN module. The test result should provide adequate information
to justify RF exposure compliance in all PC platform.

PC models ThinkPad

R60
N7NMC8755 WWAN module o-Located with PPD-
AR5BXB72-L WLAN Module
GPRS Mode System Config: GSM/GPRS Mobile Test
E1968A A.06.31
Call Parms: BCH = Cell Band: GSM850/PCS
TCH =>» Traffic Band: GSM850/PCS
Traffic Channel: 128/192/251 or 512/661/810
MS Tx Level: O
PDTCH = Traffic Band: GSM850/PCS
Traffic Channel: 128/192/251 512/661/810
MS Tx Level: O
Coding Scheme: CS-4
MultiSlot Config: 2up, 2 down

-9-
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Control: Active Cell @ GSM/GPRS/EGPRS

Part 22

WLAN

Center Channel

2437TMHz@g CDD Mode

Center Channel

2437MHz @ H20

Center Channel

2437TMHz @ H40

Center Channel

5260MHZ @a CDD Mode

Center Channel

5260 MHz @H20

Center Channel

5260 MHz @H40

Part 24

WLAN

Center Channel

2437TMHz@g CDD Mode

Center Channel

2437MHz @ H20

Center Channel

2437TMHz @ H40

Center Channel

5260MHZ @a CDD Mode

Center Channel

5260 MHz @H20

Center Channel

5260 MHz @H40
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7. RF Exposure evaluation with the WWAN and Bluetooth module

As shown by the Figure-1 thru Figure-5, the Bluetooth antennas integrated in the subjected ThinkPad Series are
assembled apart from the WWAN and WLAN antennas with 20 cm or more.

Therefore, the Bluetooth transmitter is not considered as a co-located device, and is allowed to evaluate the RF
exposure compliance independently of the applying WWAN modular transmitter or other co-located WLAN ones. In
other word, the SAR testing for the applying WWAN device in simultaneous transmitting with the Bluetooth device is
not required, when the Bluetooth device satisfies the RF exposure requirement with its own transmission power.

When a customer operates the Lenovo laptop PC on one’s lap, the sufficient separation distance (minimum 20cm)
between the above Bluetooth antenna and the person’s body (lap) can not be maintained. However the footnotel4
of the Section 3 in Supplement C to OET Bulletin 65 states:

“1 If a device, its antenna or other radiating structures are operating at closer
than 2.5 cm from a person’s body or in contact with the body, SAR evaluation may
be necessary when the output is more than 50 — 100 mW, depending on the device
operating configurations and exposure conditions.”

The output power of the Bluetooth device is 3mW (far below 50mW). Therefore the BT transmitter satisfies the RF
exposure requirement regarding CFR 47 Part 15.247(b)(4) without a SAR compliance test report, and can operate
with the applying WWAN transmitter simultaneously.

Figure-1 Antenna assembly of T60 series

WLAN Main antenna

—
OITTTTI

WLAN Aux antenna

A

AN Tx antenna 2125

%’
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Figure-2 Antenna assembly of ThinkPad R60 series

WLAN Main antenna

WLAN Aux antenna
A
210mm
AN Tx antenna
110
70mm
22.5 v
Figure-3 Antenna assembly of ThinkPad X60 series
WLAN Main antenna 188mm WLAN Alxux
= 42mm
205mm WWAN Tx antenna
Bluetooth transmitter
(FCC ID: MCLJ07H081)
240mm
160
25.1
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Figure-4 Antenna assembly of ThinkPad Z61m/Z61p Series
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Figure-5 Antenna assembly of ThinkPad Z61t Series
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