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RF Exposure Consideration

OneBASE, Pico Node B

COMMSCOPE INC. PROPRIETARY RIGHTSNOTICE

The contents of this document are the confidentinl proprietary property o
CommsScope Inc. (“CommScope”). The recipient of thlocument (“Recipient”) shall
not disclose any confidential or proprietary infation contained herein to any person|or
persons outside the Recipient’s organization withthe prior written consent o
CommScope and shall limit disclosure inside itsaoigation to employees having |a
need-to-know of all such information and shall sd information only to enabl
Recipient to integrate CommScope’s product with iflent's product and to enabl
interoperability between CommScope and Recipieptaduct. The Recipient sh
protect the contents of this document by exercisirigsame degree of care, but no Igss
than a reasonable degree of care, used to safegsiardn confidential and proprietany
information. All rights to the contents hereofrighed by CommScope shall remain|in
CommScope, including the right to have such Comtfidé Information and all copies
thereof returned to CommScope upon request. CompgSmakes no representation [or
warranty, express or implied, that the confidentialproprietary information provided
herein is complete, accurate, free from defects,useful for the purposes of the
Recipient, and reserves the right to make any #nmdadifications to said information in
its sole discretion.
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1 | ntroduction

11 Purpose

To estimate the RF energy absorption of a humag badsed by a Pico Node B in
operation, in order to compare with regulatory Is\guantified in terms of Specific
Absorption Rate (SAR)

1.2 Revision History

Ver. Date Author Reviewers (FRindicated) Comments

1.3 Open issues

Ver. Description

1.4 References

OET Bulletin 65 Evaluating Compliance with FCC
Edition 97-01 Guidelines for Human Exposure to

Radio frequency Electromagnetic Fields
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21

2.2

SAR Estimation

Transmitter specifications
Frequency bands, in accordance with 3GPP speaiiicat

Band |, 2110 to 2170 MHz, (type code: N4/US80D-R4{TE1L)
Band I, 1930 to 1990 MHz, (type code: N4/US80D-R24{TE1)
Band Il 1805 to 1880 MHz, (type code: N4/US80DLR3-TE1)
Band IV, 2110 to 2155 MHz, (type code: N4/US80D-R4LTE1)
Band V, 869 to 894 MHz, (type code: N4/US80D-R511#1)

Band VIIl, 925 to 960 MHz, (type code: N4/US80D-RRIETEL)

Base station maximum output power is 24dBm (250mW).
Modulation; QPSK, 16QAM and 64QAM
The in build antenna has a gain for Band | (2.1GbElZ).5dBi, 65deg (az) x 65deg (el)

The antenna gain of the other lower frequency banisver

FCC Limits

The below table including the limits for GenerapB@tion/Uncontrolled Exposure

is found in:

OET Bulletin 65, Edition 97-01, “Evaluating Compiee with FCC Guidelines for Human
Exposure to Radio frequency Electromagnetic Fields”

Frequency Electric Fied Magnetic Field | Power Density | Averaging Time
Range Srength (E) Srength (H) S |E|2, |H|z0r S
(MH2) (Vim) (A/m) (mAcm) (minutes)
0.3-1.34 614 1.63 (100)* 30
1.34-30 824/f 2.19/f (180/f2)* 30
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30-300 275 0.073 0.2 30
300-1500 -- -- f/1500 30
1500-100,000 -- -- 1.0 30
f=frequency in MHz * Plane-wave equivalent power density

The latter two frequency ranges are applicableiferPico Node B, base station. Depending
on frequency variant the limits vary between 0.6@ & mW /cm?

Worst case assumptions

In order to simplify the estimations a worst casenario is assumed i.e.

-Max output power is assumed all the time. Powgulagion is not considered nor is the fact
that the control channels on an idle base stasidypically transmitting with reduced power
level not considered.

-The antenna gain 7.5dBi, is defined for Band 1&Hz). The antenna gain for the other
lower frequency bands is lower. For the calculai@rbdBi is used.

-An exposed person is assumed not to move aroumdhwluring an averaging period other
wise would reduce RF exposure

The Pico Node B radio base station is meant fanandhstallation. Typical installation is on
a wall in an office environment.

FCC is not giving clear guidance about how RF eypmshall be calculated in terms of
what distance to the base station antenna shatbéd:

-In the absence guidelines, 20cm is used. Thiseisame distance as Mobile Devices as
defined by FCC

Calculated RF Exposure 20cm from base station

The relation between antenna gain and Effectived®ed Power, ERP
75dBi =10 Dlogmh

0.25W

ERP considering the antenna gain is:
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75
PERP = OZSD:I.OE = 14\N

The Power density S imW/cm?is calculated:

A=4CMN[r?
If r =02m, A= 05m?

Hence, the power density is:
S=1400/5000= 028mW / cn?
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