RF compatibility of RS with other MSS
Document Number:
C802.16j-06/015
Date Submitted:

2006-05-01
Source:
David Steer, Wen Tong, Peiying Zhu, Voice: 613 76829 613 7631315
Gamini Senarnath,Derek Yu Email: crm3¥3@nortel.com  wentong@nortel.com

Nortel, 3500 Carling Avenue
Ottawa, On K2H 8E9 Canada

Mark Naden, Dean Kitchener

Nortel

London Road, Harlow, Essex, CM17 9NA
Venue:

IEEE 802.16 Session #43, TelAviv, Israel
Base Document: N/A
Purpose:

To discuss RF compatibility requirements for the Rikklay nodes

Notice:
This document has been prepared to assist IEEE®O0Ris offered as a basis for discussion ambisinding on the contributing individual(s) oganization(s). The material
in this document is subject to change in form amtent after further study. The contributor(s) resés) the right to add, amend or withdraw matestaitained herein.

Release:
The contributor grants a free, irrevocable licetasthe |IEEE to incorporate material contained i tontribution, and any modifications thereofthie creation of an IEEE
Standards publication; to copyright in the IEEES® any IEEE Standards publication even thoughayt imclude portions of this contribution; and at tREE’s sole discretion
to permit others to reproduce in whole or in phettesulting IEEE Standards publication. The cbaotdr also acknowledges and accepts that thisibatibon may be made
public by IEEE 802.16.

IEEE 802.16 Patent Policy:
The contributor is familiar with the IEEE 802.16t&a Policy and Proceduresttp://ieee802.org/16/ipr/patents/policy.htmincluding the statement "IEEE standards may
include the known use of patent(s), including pasgplications, provided the IEEE receives assw@dirmn the patent holder or applicant with respegatents essential for
compliance with both mandatory and optional pogiofhthe standard." Early disclosure to the Workargup of patent information that might be relevianthe standard is
essential to reduce the possibility for delayshimdevelopment process and increase the likelittwtdhe draft publication will be approved for piohtion. Please notify the
Chair s<mailto:chair@wirelessman.orgas early as possible, in written or electroniorfoif patented technology (or technology undeepaapplication) might be incorporated
into a draft standard being developed within theEEB02.16 Working Group. The Chair will disclosesthotification via the IEEE 802.16 web site
<http://ieee802.org/16/ipr/patents/notiees



2006-05-01 IEEE C802.16j-06/015

Issues of RS coexist with MS

e This contribution describes some of the
scenarios for deploying RS and points out the
areas where careful specification for the RS
may be required to assure compatibility when
RS are intermingled among the MS In the
coverage areas and the adjacent channels are
used by co-located systems
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RF Compatibility — (1)

* Mobile radio access systems, like the 802.16ac&jly are
designed to operate with a few base station (BS)
communicating with a multitude of user stations lpne
stations MS) distributed across a wide area.

« Several different operators may be assigned t&cadf (or
nearby) channel sets for operation in co-coveragasa

* Introducing RS among the field of MS may causeesom
compatibility problems between transmitters an@naar's in
adjacent and nearby channels

— For example, the strong transmitted signal froenRIS may block
reception at a nearby MS receiving a weak signaroadjacent
channel.

e Some care must be given to the design of the mofdes
operation and the intentional and unintentionalssimns of
the radios to assure non-interference and compgtiamong
systems sharing the bands.
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MS blocking due to RS emissions

MS-2

The transmissions from the RS-1 including its spurious emissions may block
the receivers of other stations operating in nearby channels (MS-2, BS-2)

Note that operator (BS-2) may be assigned channels adjacent to those of BS-1
4
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Compatibility

BS-2

Generally — for the mobile receiver (MS-2)
to remain unblocked, there must be
sufficient path loss from the relay
station (RS-1) to attenuate:

(a) the relay station’s intended emission
below the spurious response level of
the receiver (MS-2), and

(b) the relay station’s spurious emissions
below the minimum receiver sensitivity
(or received signal level).

This may be
quite large
(i.e. +20 dBm)

MS-1

MS-2

This may be
quite small
(i.e. -86 dBm)
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RF Compatibility —(2)

o Compatibility in the mixed environment is achievnd
assuring the emissions from the relay station dawerpower
the receivers of nearby mobiles operating on adjacigannels

« Careful specification is required for:

— Adjacent channel and spurious emissions* fronrdiaey
station

— Adjacent channel spurious response* for the matdaon
receivers

* Here by “spurious emissions” we mean all the emissions from the device that are not in the channel
intended for use. Some of these may be due to sidebands from the intended emission and some may
be due to other unintended emissions of the device (i.e. digital signals). Similarly, the “spurious
response” of the receiver is its response to signals outside its intended channel of reception.
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Transmitter and receiver spurious specifications

After choosing a suitable exclusion distance and path
loss, then the allowed emissions from the relay station
can be calculated from the 802.16 receiver performance
requirements
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Synchronisation

e If the various systems are using TDD and/or
TDM time slots, then there may be a benefit In
Intersystem synchronisation to avoid Tx/Rx
Interference
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Summary and Recommendations

e Summary

— RF coexistence and compatibility are discussed
» Receiver blocking
e Inter-network synchronization

e Recommendations

— 802.16) TG need to study the RS emissions limits
 Minimum separation distance between RS and MS
* RS Spurious emission specification
« Maximum RS transmit power level
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Appendix
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802.16 power class profiles

Example Mobile WiMax System Profile

7. Power Class Profile

The Power Classes listed in following table is dewed to cover the complete
target range of power levels while different intetation of applicable
modulation levels is addressed through a dual raeg@rement for QPSK
and 16QAM per Power Class.

Table 133. Power Classes

Class Identifief  Transmit Power (dBm) for isait Power (dBm) for M$
16QAM QPSK

Power Class 1 18 <= PTx,max < 21 0 <2 PTx,max < 23 o]

Power Class 2 21 <=PTx,max < 25 3 <2 PTx,max < 27 o]

Power Class 3] 25<=PTx,max< 30 7 <2 PTx,max < 30 o]

Power Class 4| 30 <= PTx,max 30 <= PTx,max ol

oi Qualified option — for mutually exclusive or seldataoptions from a
set. One or more of the options from the set dl@Bupported.

11



2006-05-01 IEEE C802.16j-06/015

Exposure power limits

* In most jurisdictions the RF power that may baatat! by the relay station is
limited by regulations for human exposure.

— In the United States the limits are set by the RCIBCC parts 1.1310 and 2.1092/1093
as well as OET Bulletin 65.

— In effect, for uncontrolled environment (i.e. omeere the general public is allowed) for
frequencies above 1.5 GHz, the limit is 1 milliwadtr square centimetre (see table 1 of
1.1310) averaged over 30 minutes. For a contra@ledronment this may be as high as 5
milliwatt. This is the allowed peak field strengthall the radio’s emissions in the
region where people may be exposed (especiallgsHike their eyes).

« Additional guidelines for exposure may be foundllBEE Standard for Safety
Levels with Respect to Human Exposure to Radio li@agy Electromagnetic
Fields, 3 kHz to 300 GHz,” ANSI/IEEE C95.1.

« Typical radio equipment used in uncontrolled eowments operates at levels far
below these maximums (i.e. 10 dB lower).

— As an example: a 100 mW transmitter (i.e.20 dBnth ai(true) omni antenna would
have an average field strength of 0.05 mW/sqcndidtance of ¥2 metre.

— The addition of a 10 dB antenna however, woulseréhis to 0.5 mW/sgcm in the peak
direction. This is close to the regulatory lin@ten for such a “low-power” transmitter.

12
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47 CFR Ch. | (§ 1.1310)

TABLE 1—LIMITS FOR MAXIMUM PERMISSIBLE EXPOSURE (MP E)

Frequency range Electric field Magnetic field Power dégs Averaging time
strength strength

(MH2z) (V/m) (A/m) (mW/cm2) (minutes)

(A) Limits for Occupational/Controlled Exposures

0.373.0 it e 614 1.63 *(100) 6

3030 .. 1842/f 4.89/f *(900/2) 6

30300 ...ovriiiiiiiiiieire e rr—————— 61.4 0.163 1.0 6

000 T 0O PP /300 6

1500—200,000 ....ceeeeeeeiiiiiiiitrrtie e eneeeenres cerrrrereeeaaaaaaaaaaaaaaaaaa aannn———es 5 6

(B) Limits for General Population/Uncontrolled Exposure

0.3=1.34 ..o 614 1.63 *(100) 30

1.34-30 oo 824/f 2.19/f *(180/2) 30

30—300 ...utuiiiiiiiiiiiieee e r———————— 27.5 0.073 0.2 30

S00—1500 ...ttt e —eeee———— /1500 30

1500—200,000 .....ccoeeeeeiiiiinieniiee e eeeeennres —erererreeeaaaaaaaaaaaaaaa e aa——————— 1.0 30

f = frequency in MHz

* = Plane-wave equivalent power density

NOTE 1 TO TABLE 1. Occupational/controlled limitpg@ly in situations in which persons are exposed esnsequence of their
employment provided those persons are fully awatkeopotential for exposure and can exercise oboirer their exposure.
Limits for occupational/controlled exposure als@lgpn situations when an individual is transiemtaugh a location where
occupational/controlled limits apply provided hesbe is made aware of the potential for exposure.

NOTE 2 TO TABLE 1: General population/uncontrolieposures apply in situations in which the genguslic may be exposed,
or in which persons that are exposed as a consegquénheir employment may not be fully aware & gotential for

exposure or can not exercise control over theipsupe.
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