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Introduction

This document provides a regulatory analysis for
MulteFire 1.0 products covering both UEs and
eNBs for the (FCC) Federal Commmunications
Commission in the United States, Innovation,
Science and Economic Development (ISED) in
Canada, and the Radio Equipment Directive
(RED) in Europe.

The purpose of this document is to identity the
existing radio regulatory requirements for
unlicensed devices that may fit with MulteFire 1.0
products: eNBs and UEs. It contains references to
the relevant regulations under the regulatory
framework in the 5 GHz band for -license-
exempt regime or shared spectrum in the United
States, Canada and Europe.

The present document details the applicable
radio standards and test methods against FCC,
ISED and RED regulations. In addition, it is
provided as a guidance that defines the test
modes to be implemented in UEs and eNBs
MulteFire 1.0 devices.

It does not attempt to provide an overall product
compliance path for a MulteFire device, which

also involves compliance in EMC, Safety, RF
Exposure, etc.
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1. MulteFire 1.0 Overview

MulteFire™ is a new innovative technology
designed to create new wireless networks by
operating LTE technology standalone in unlicensed
or shared spectrum. It is designed to efficiently
coexist with other technologies such as Wi-Fi or LAA,
using Listen-Before-Talk (LBT) [1].

The MulteFire Release 1.0 specification is mainly
based on 3GPP standards.

UE and eNB MulteFire 1.0 products operating in the
5GHz unlicensed spectrum band as shown in table 1
are considered in the present document.
Channelization for the 5GHz frequency band
assuming a 20 MHz channel nominal bandwidth
are included in tables 2, 3, and 4.

Frequency bands (MHz) MulteFire band
5150 - 5250 2400
5250 - 5350 240b
5470 - 5725 240c
5725 - 5925 240d

Table 1. Operating frequency bands for MulteFire 240a band
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Table 2. Frequency channel for 240a and 240b bands
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Table 3. Frequency channel for 240a and 240b bands
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Table 4. Table 2. Frequency channel for 240d band

The multicarrier modulation technique Orthogonal
Frequency Division Multiplexing (OFDM) is the
transmission scheme used in MulteFire devices for
downlink and uplink. The modulation supported by
the subcarrier are specified in table 5.

1This ECC recommendation is followed by some European
countries and it may be applicable only for eNB devices

Modulation schemes
Downlink QPSK, 16QAM, 64 QAM, 256 QAM
(eNB)
Uplink (UE) QPSK, 16QAM, 64 QAM

Table 5. Subcarriers modulation scheme

2.Reqgulatory
Requirements

Technical rules for unlicensed devices operating in
the 5GHz band are set out in the different
regulations established by FCC, ISED and RED as it
is shown in the following table:

240 | 240b | 240 | 240d (only 5725 -

a c 5850 MHZ)
FCC 47 CFR 15; Section 15.407 [2]
ISED RSS 247 [3]
RED 2005/513/EC [4] 2006/771/EC and its
2007/90/EC [5] amendment

‘Decision (EU)
2019/1345' [6]
ECC/REC(06)04' [7]

Table 6. Rules for 56GHz unlicensed spectrum

The available unlicensed 5GHz spectrum covers the
entire 240 MulteFire band except for the upper
band 240d (56850-5925 MHZz), which is reserved for
vehicles communication in the States, Canada and
Europe.

The annex | intends to summarize the major
technical requirements established in the mentioned
rules and to which MulteFire eNB and UE devices
may be subjected.

When operating in frequencies subject to DFS, the
device must employ this feature. Annex Il Dynamic
Frequency Selection explains the requirements to be
considered when setting the device for testing these
features and includes a corresponding table that
summarizes the applicable rules depending on the
device role and the frequency band for each
specific scheme of certification.

3.Test procedures

To demonstrate compliance with the FCC’s and
ISED’s rules, it is required to use the appropriate




measurement methods specified in each particular
section of the corresponding rules. As many
measurement methods are not specified under the
rules, FCC finds acceptable other measurements in
accordance with Section 2.947 [8] and ISED
publishes on its web site a list of normative test
standards and acceptable alternate procedures [9].

Related to the RED scheme of certification, the most
common way to comply with the essential
requirements is to apply the voluntary harmonized
standards developed by ETSI. The European
Commission formally request to ETSI to develop
harmonized standard to radio equipment under the
RED (2014/53/EU). [10]

Although harmonised standards are voluntary,
applying those that are published by the
Commission in the Official Journal of the European
Union (O)) gives presumption of conformity with the
essential or other requirements that aims to cover
under the Radio Equipment Directive.

In the following table, it is specified the applicable
test methods for MulteFire 1.0 devices for the
different schemes of certification.

240a/240b/240c 240d (only 5725 -

5850 MHz)

FCC/ ANSI C63.10-2013 [11]
ISED KDB 789033 [12]
KDB 905462 [13]
RED EN 301893 V2.1.1 EN 300 440 V2.2.1 (for

[14] UE) [15]
EN 302 502 (only for
eNB) V2.1.1[16]

The version published in the OJ is EN 300 440 V2.1.7,
although the version applicable shall be the V2.2.1
as the previous one does not comply with the
essential requirements for receivers (category 2 and
1). Please refer to the list of standard harmonized
published in the OJEU.

The annex Il of the present document provides
some general guidance for setting the device

testing modes in order to show compliance
according with FCC regulation.
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Disclaimer

The copyright in this document is owned by
MulteFire Alliance (“MulteFire”). MulteFire has
contfracted with DEKRA Testing and Certification
S.A.U to provide the content of this document. This
document shall be for used for information
purposes by MulteFire members for information
purposes only. Use of this document by anyone
who is not a member of MulteFire is prohibited. The
content of this document is open to change
according fo future regulations. Therefore,
MulteFire is not responsible of any change in any
regulations happened after the release and/or
publication of this document. MulteFire reserves the

right to adopt any changes or alterations to this
document as it deems necessary or appropriate
without any notice. Any user of this document is
solely responsible for determining whether this
document has been superseded by a later version
or a different document.

This document and its content, including, without
limitation, all content regarding the requirements of
any governmental entity or agency, is for
informational purposes only. No regulatory
authority has examined or approved any of the
information set out in this document. No such action
has been or will be taken under the laws, regulatory
requirements, or rules of any jurisdiction. The
publication, distribution or dissemination of this
document does not imply that the applicable laws,
regulatory requirements, or rules have been
complied. In no event should the content of this
document be interpreted or used as, or relied upon,
as legal, compliance, regulatory or other
professional advice. Subject to the terms and
conditions described herein, this document may be
duplicated for internal non-commercial use by
MulteFire members, provided that all copies
contain all proprietary notices and disclaimers
included herein. Each user of this document agrees
not to reproduce, transmit, distribute, disseminate,
sell, publish, broadcast, or circulate the content to
anyone without MulteFire’s express prior written
consent.

THE CONTENTS OF THIS DOCUMENT ARE
PROVIDED “AS IS” WITH NO WARRANTIES
WHATSOEVER, INCLUDING ANY WARRANTY OF
MERCHANTABILITY, NONINFRINGEMENT, FITNESS
FOR ANY PARTICULAR PURPOSE, SATISFACTORY
QUALITY, OR REASONABLE SKILL OR CARE, OR ANY
WARRANTY ARISING OUT OF ANY COURSE OF
DEALING, USAGE, TRADE PRACTICE, PROPOSAL,
SPECIFICATION OR SAMPLE. MULTEFIRE DOES NOT
WARRANT THAT THIS DOCUMENT IS COMPLETE
OR WITHOUT ERROR AND DISCLAIMS ANY
WARRANTIES TO THE CONTRARY. Without limiting
the foregoing, each user of this document
acknowledges and agrees that any reliance upon
contents of this document is at the sole risk of such
user. Each user does hereby waive any and all
claims of detrimental reliance upon the contents of
this document or later changes of this document.

Each user of this document hereby acknowledges
that products implementing the MulteFire
technology (“MulteFire Products”) may be subject to
various regulatory controls under the laws and
regulations of various governments worldwide.
Such laws and regulatory controls may govern,



among other things, the combination, operation,
use, implementation, and distribution of MulteFire
Products. Each user of this document is solely
responsible for the compliance by their MulteFire
Products with any such laws and regulations and
for obtaining any and all required authorizations,
permits, or licenses for their MulteFire Products
related to such regulations within the applicable
jurisdictions. Each user of this document
acknowledges that nothing in this document
provides any information or assistance in
connection with securing such compliance,
authorizations, or licenses. NOTHING IN THIS
DOCUMENT CREATES ANY WARRANTIES
WHATSOEVER REGARDING THE APPLICABILITY OR
NON-APPLICABILITY OF ANY SUCH LAWS OR
REGULATIONS OR THE SUITABILITY OR NON-
SUITABILITY OF ANY SUCH PRODUCT OR SERVICE
FOR USE IN ANY JURISDICTION.

MulteFire has not investigated or made an
independent determination regarding title or non-

infringement of any information or technologies that

may be described or referenced in this document.
Use of this document, any information provided in
this document or implementation of any
technologies described or referenced herein may
therefore infringe undisclosed third-party patent
rights or other intellectual property rights. The user
is solely responsible for making all assessments
relating to title and non-infringement of any
information, fechnology, standard, or specification
referenced in this document and for obtaining
appropriate authorization to use such information,
technologies, standards, and specifications,
including through the payment of any required
license fees.

NOTHING IN THIS DOCUMENT CREATES ANY
WARRANTIES OF TITLE OR NONINFRINGEMENT
WITH RESPECT TO ANY INFORMATION,
TECHNOLOGIES, STANDARDS OR SPECIFICATIONS,
REFERENCED OR DESCRIBED IN THIS DOCUMENT.
IN NO EVENT SHALL MULTERFIRE, ITS AFFILIATES,
MEMBERS AND THEIR RESPECTIVE DIRECTORS,
OFFICERS, EMPLOYEES OR AGENTS (“MULTEFIRE
PARTIES”) BE LIABLE TO THE USER OR TO A THIRD
PARTY FOR ANY CLAIM ARISING FROM OR
RELATING TO THE USE OF THIS DOCUMENT,
INCLUDING, WITHOUT LIMITATION, A CLAIM THAT
SUCH USE INFRINGES A THIRD PARTY’S

INTELLECTUAL PROPERTY RIGHTS OR THAT IT FAILS

TO COMPLY WITH APPLICABLE LAWS OR
REGULATIONS. BY USE OF THIS DOCUMENT, THE
USER WAIVES ANY SUCH CLAIM AGAINST

MULTERFIRE PARTIES RELATING TO THE USE OF
THIS DOCUMENT. TO THE MAXIM,UM EXTENT
PERMITTED BY THE APPLICABLE LAWS,
REGULATIONS AND RULES, MULTEFIRE PARTIES
WILL NOT BE LIABLE FOR ANY DAMAGES OF ANY
KIND, INCLUDING BUT NOT LIMITED TO, DIRECT,
CONSEQUENTIAL, INCIDENTAL, SPECIAL OR
INDIRECT DAMAGES (INCLUDING BUT NOT
LIMITED TO LOST PROFITS, LOSS OF REVENUE OR
THIRD PARTY LOSS WHETHER FORESEEABLE OR
OTHERWISE, THAT RESULT FROM USE OF THIS
DOCUMENT). FOR THE AVOIDANCE OF DOUBT,
MULTEFIRE PARTIES EXPRESSLY DISCLAIM ANY
AND ALL RESPONSIBILITY FOR ANY DIRECT OR
CONSEQUENTIAL LOSS OR DAMAGE OF ANY KIND
WHATSOEVER ARISING DIRECTLY OR INDIRECTLY
FROM RELIANCE ON ANY INFORMATION
CONTAINED IN THIS DOCUMENT, ANY ERROR,
OMISSION OR INACCURACY IN ANY SUCH
INFORMATION, OR ANY ACTION RESULTING
THEREFROM. Some jurisdictions do not allow
limitations of liability and disclaimer of warranty set
for herein, so the provided herein limitation of
liability and disclaimer of warranty may not apply to
you.

Users of this document agree to indemnify, defend,
and hold harmless the MulteFire Parties, and its
service providers in connection with this document
from and against all losses, expenses, damages
and costs, including reasonable attorneys’ fees and
expenses, resulting from any violation of the set
forth herein terms and conditions of use of this
document or any activity related to use of this
document, whether or not negligent or intentionally
wrongful.

©2020 MulteFire Alliance. All Rights Reserved.



Glossary of terms

3GPP - Third Generation Partnership Project
BFWA - Broadband Fixed Wireless Access
DFS - Dynamic Frequency Selection

UE- User Equipment

eNB - Evolved NodeB

FCC - Federal Communication Commission
ISED - Innovation, Science and Economic
Development

RLAN - Radio Local Network

SRD - Short Range Devices

TPC - Transmit Power Control

UNII - Unlicensed National Information
Infrastructure devices

LBT - Listen-Before-Talk

RED - Radio Equipment Directive




Annex |. Regulatory Technical Requirements

The present annex shows a high level summary of the major regulatory technical requirements for MulteFire
eNBs and UEs devices. For further details and additional requirements, please refer to the corresponding
rules.

Important note: In the table below the UE is considered as a client device and the eNB as a master device.
Definitions are included in the specific rules.

FCC Canada EU
eNB UE eNB UE eNB UE
5150-5250 MHz
Rules 47 CFR15; RSS 247 EN301 893
Section 15.407
Power and EIRP Max Max (EIRP) 23 dBm or 10 + 10 23 dBm EIRP
conducted conducted log10B dBm, whichever
power 30dBm, | power 30dBm, | power is less. B is the 99%
Max EIRP Max EIRP emission bandwidth in
36dBm 36dBm megahertz
(note 1)
Power Density 17 dBm/MHz 11 dBm/MHz 10 dBm/MHz 10 dBm/MHz (EIRP)
DFS (Y/N) N N N
TPC (Y/N) N N N
Indoor/Outdoor Indoor/outdoor Indoor Indoor
Unwanted -27 dBm/MHz e.i.r.p outside -27 dBm/MHz e.i.rp Refer to point 4.2.4 of
emission 5150-5350 MHz outside 5150-5350 MHz EN301893
(note 2)

Note 1 Additional rule for outdoor operation: Max EIRP < 21 dBm at any elevation angle > 30°

from horizon.
Note 2 Any unwanted emissions that fall into the band 5250-5350 MHz shall be attenuated

below the channel power by at least 26 dB

FCC Canada EU
eNB UE eNB UE eNB UE

5250-5350 MHz

47 CFR15; RSS 247 EN301 893
Section 15.407
Power and EIRP Conducted Power limit: min Conducted Power limit: min | 23 dBm EIRP with TPC

(30, 10logB) B: 26dB BW (30, 10logB) B:99% BW 23/20 dBm EIRP
EIRP Limit: 36 dBm (Canada) without TPC (note 3)
EIRP Limit: 36 dBm
(note 1)
Power Density 11 dBm/MHz 11 dBm/MHz 10 dBm/MHz EIRP with
TPC

10/7 dBm/MHz EIRP
without TPC (note 4)

DFS (Y/N) Y (refer to annex III) Y (refer to annex III) Y (refer to annex IlI)
TPC (Y/N) YES, if Max EIRP = 27 dBm YES, devices with a Yes, if Max EIRP = 20
and able to lower EIRP below maximum e.i.r.p. greater | dom and able to lower
24dBm than 500 mW shall EIRP below 17 dBm
NO, if Max EIRP < 27dBm implement TPC in order to




have the capability to
operate at least 6 dB below
the maximum permitted
e.i.r.p. of TW.
Indoor/Outdoor Indoor/outdoor Indoor/outdoor Indoor/outdoor
Unwanted -27 dBm/MHz e.i.r.p outside -27 dBm/MHz e.i.rp Refer to point 4.2.4 of
emission 5150-5350 MHz outside 5250-5350 MHz EN301 893
(note 2)
Note 1 See additional requirements for outdoor operation in RSS 247, point 6.2.2.3
Maximum conducted output power shall not exceed 250 mW or 11 + 10 log10B, dBm,
whichever is less
Note 2 Or -27 dBm/MHz e.i.r.p outside 5150-5350 MHz and its power shall comply with the
spectral power density for operation within the band 5150-5250 MHz
Note 3 The applicable limit is 20 dBm, except for transmissions whose nominal bandwidth
falls completely within the band 5 150 MHz to 5 250 MHz, in which case the applicable
limit is 23 dBm
Note 4 The applicable limit is 7 dBm/MHz, except for transmissions whose nominal
bandwidth falls completely within the band 5 150 MHz to 5 250 MHz, in which case the
applicable limit is 10 dBm/MHz.

Section 15.407

FCC Canada EU
eNB | UE eNB | UE eNB UE
5470-5725 MHz (note 1)
47 CFR15; RSS 247 EN301893

Power and EIRP

Conducted Power limit: min
(30, 10logB) B: 26dB BW

Conducted Power limit: min
(30, 10logB) B:99% BW

30 dBm EIRP with TPC
27 dBm EIRP without

EIRP Limit: 36 dBm (Canada) TCP
EIRP Limit: 36 dBm (note 4)
(note 2)
Power Density 11 dBm/MHz 11 dBm/MHz 17 dBm/MHz EIRP with
TPC
14 dBm/MHz EIRP
without TCP
(note 4)
DFS (Y/N) Y (refer to annex III) Y (refer to annex IlII) Y (refer to annex Ill)
TPC (Y/N) YES, if Max EIRP = 27 dBm YES, devices with a Yes, if Max EIRP = 27
and able to lower EIRP below maximum e.i.r.p. greater | dom and able to lower
24dBm than 500 mW shall EIRP below 24 dBm
NO, if Max EIRP < 27dBm implement TPC in order to
have the capability to
operate at least 6 dB below
the maximum permitted
e.i.rp.of TW.
Indoor/OQutdoor Indoor/outdoor Indoor/outdoor Indoor/outdoor
Unwanted <-27 dBm/MHz outside 5470- <-27 dBm/MHz outside Refer to point 4.2.4 of
emission 5725 MHz 5470-5725 MHz (note 3) EN301 893
Note 1 Transmitting in the band 5600-5650 MHz is not allowed
Note 2 Maximum conducted output power shall not exceed 250 mW or 11 + 10 log10B, dBm,
whichever is less.
Note 3 Devices with bandwidth overlapping the band edge of 5725 MHz can meet the

emission limit of -27 dBm/MHz e.i.r.p.at 5850 MHz instead of 5725 MHz.




Note 4 Slave devices without a Radar Interference Detection function shall comply with the
limits for the frequency range 5 250 MHz to 5 350 MHz.

FCC Canada EU
eNB UE eNB UE eNB | UE
5725-5850 MHz Note 1
Rules 47 CFR15; RSS 247 EN302 502 EN300 440
Section 15.407 (note 3)
Power and EIRP Max conducted power Max conducted power | 30 dBm Mean RF 14 dBm
30dBm, 30dBm, Power and 36 EIRP
Max EIRP 36dBm Max EIRP 36dBm dBm EIRP (CH (note 3)
BW: 20 MHz)

27 dBm Mean RF
Power 33 dBm
EIRP (CH BW: 10

MHZz)
Power Density 30 dBm/500kHz 30 dBm/500kHz (EIRP) 23 -
dBm/MHz
DFS (Y/N) N N Y (refer to annex N
1)

TPC (Y/N) N N Y (note 2) N
Indoor/Outdoor Indoor/Qutdoor Indoor/Outdoor Indoor/OQutdoor
Unwanted See 15.407(b)(4)(i) See 6.2.4.2 Unwanted Refer to point See EN 300
emission emission limits of RSS 4.2.3 of EN 302 440

247 502
Minimum BW 6-dB BW = 500 kHz 6-dB BW > 500 kHz - -
required
Note 1 Frequency range 5725-5875 MHz
Note 2 The BFWA device shall have the capability to reduce the operating mean EIRP level to

a level not exceeding 24 dBm for CH BW = 20 MHz and 21 dBm for CH BW =10 MHz.

Note 3 Standard applicable to non-specific short-range devices (SRDs), eNB devices may be

also subjected to this specified standard.

Channelization and rules
5 GHz channel allocations assuming a nominal occupied channel BW of 20 MHz along with the reference
rules and test procedure are shown below.

5150-5250 5250-5350 5470-5725 5725-5925
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47 CFR15; 47 CFR15; 47 CFR15; S 47 CFR15; Not
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RSS 247 RSS 247 RSS 247 Not A RSS 247 Not
gllowe D allowed
o D
n 5600-
5650 -
MHz E
ETSI EN ETSI EN 301 ETSI EN 301893 N ETSI EN 300 440 NO
B 301893 893 @) ETSI EN 302 502
x

The channel with frequency centre in 5720 MHz is considered a straddle channel in accordance to KDB No.
789033 since it operates in MulteFire band 240c and 240d. The worst case out-of-band emission limit, i.e.,
-27 dBm/MHz peak EIRP, applies at the band edges. The band edges are considered to be 5.47 GHz and
5.85 GHz. In addition, this channel is not subject to the EN 301 893 as the channel frequency is not included in
the standard (refer to point 4.2.1).




Annex II. Description of test modes

This annex provides a general description of test modes to be implemented in the eNBs and UEs in order to
perform the test methods required to comply with the FCC, ISED and RED rules.

FCC and ISED certification scopes - general information on test modes

The device shall be configured to operate at 100% duty cycle. In case that this would not be possible
then, it shall be operated using the maximum possible duty cycle.
Please refer to ANSI 63.10 clause 12.2 to look into further details.

The device shall be configured to be tested operating at the highest transmit power allowed for each
antenna configuration. In case that the device supports multiple outputs such as MIMO, these modes
must be accessible to be selected.

Further information regarding to MIMO requirements can be found in KDB 62911 DO1 Multiple
Transmitter Output.

The device must allow being configured in order to detect the worst operating mode that produces
the highest level of emissions. For this reason, parameters as follows must be configurable if possible:
o Schemes of modulation (modulation and bit rate), channel spacing and bandwidths.

o Individual RF channels in the frequency range and sub-bands.

o Output RF power levels

o Simultaneous fransmission and transmission chain separately if MIMO supported.

o Number of transmitted Resource Blocks (RB) and offset position within the supported bandwidths.

The software of the device shall allow configuration and operation on all available unlicensed
wireless device channels.

The software of the device shall allow configuration and operation in the unmodulated carrier
model, where applicable.

European certification scope - general information on test modes

The device shall be allowed configuring continuous transmission (with 100 % duty cycle) at the rated
maximum power, modulated by a test data sequence and code sequence. The type of modulation
and bit rate must also be varied and selected within all the different possible schemes of modulation
and channel spacing. The tests are performed with the bit rate, which is the worst case.

The device must allow configuring number of transmitted Resource Blocks (RB) and offset position
within the supported bandwidths.

The device must allow the selection of individual RF channels in the frequency range and sub-bands.

If the output RF power is variable or selectable, it is necessary in the test mode the possibility of
selection of the different output RF power levels.

If the equipment supports MIMO (more than 1transmission chain capable of simultaneous
transmission), it is necessary the possibility of selection of each transmission chain separately and
selection of simultaneous transmission in several chains.

If the device operates partly or fully in the ranges 5 250 MHz to 5 350 MHz or 5 470 MHz to 5 725
MHz shall employ DFS and must allow configuring the selection of the operating channel

The equipment shall be so constructed that settings (hardware and/or software) related to DFS shall
not be accessible to the user if changing those settings result in the equipment no longer being



compliant with the DFS requirements in clause 4.2.6 of the Standard EN 301893 V2.1.1.

e The equipment should not allow the user to change the country of operation and/or the operating
frequency band if that results in the equipment no longer being compliant with the DFS
requirements.

e The equipment should not accept software and/or firmware which results in the equipment no
longer being compliant with the DFS requirements such as:
o software and/or firmware provided by the manufacturer but intended for other regulatory
regimes;
o modified soffware and/or firmware where the software and/or firmware is available as open
source code;
o previous versions of the soffware and/or firmware (downgrade).

e The manufacturer must provide any additional information such as if the device can operate un-
modulated, the list of ancillary equipment that the device supports, operating voltages and/or
extreme operating temperature supported. Further information regarding to the Stations must be
provided as per the clause 5.4.1 of the Standard ETSI EN 302 502 V2.1.1.

e The manufacturer shall specify the receiver category of his choice. In particular, manufacturers and
users should pay particular attention to the potential for interference from other systems operating in
the same or adjacent bands for any SRD, which may have inherent safety of human life implications.

e Monitoring of PER (Packet Error Rate) in reception.
e Enable RX only mode (no TX).

List of tests
Below it may find a list of test corresponding to specific standards applicable.
Columns:
¢ Requirement Conditionality U/C: Indicates whether the requirement is unconditionally applicable
(U) or is conditional upon the manufacturer's claimed functionality of the equipment (C).
e Condition: Explains the conditions when the requirement is or is not applicable for a requirement
which is classified "conditional".

Harmonised Standard ETSI EN 301 893 V2.1.1

Requirement Requirement Conditionality
Description usC Condition Additional notes
Carrier Frequencies U
Nominal, and u
occupied, channel
bandwidth
RF output power U
TPC C | 1D Not required for channels whose nominal This condition may
bandwidth falls completely within the band 5150 | be applicable to
MHz to 5 250 MHz. MulteFire devices
2) Not required for devices that operate at a 1.0.

maximum mean e.i.r.p. of 20 dBm when
operating in 5250 MHz to 5 350 MHz or 27 dBm
when operating in 5 470 MHz to 5 725 MHz.

c

Power Density
Transmitter
unwanted emissions
outside the 5 GHz

C




RLAN bands

Transmitter
unwanted emissions
within the 5 GHz
RLAN bands

Receiver spurious
emissions

DFS: Channel
Availability Check

1) Not required for channels whose nominal
bandwidth falls completely within the band 5 150
MHz to 5 250 MHz.

2) Not required for Slave devices with a
maximum transmit power of less than 200 mW
e.i.r.p.

3) Not required at initial use of a channel for slave
devices with a maximum transmit power of 200
mW e.i.r.p.

This condition may
be applicable to
MulteFire devices
1.0.

DFS: Off-Channel
CAC - Radar
Detection Threshold
Level

1) Where implemented by the manufacturer.

2) Not required for channels whose nominal
bandwidth falls completely within the band 5 150
MHz to 5 250 MHz.

3) Not required for slave devices with a maximum
transmit power of less than 200 mW e.i.r.p.

4) Not required at initial use of a channel for
Slave devices with a maximum transmit power of
200 mW e.i.r.p.

This condition may
be applicable to
MulteFire devices
1.0.

DFS: Off-Channel
CAC - Detection
Probability

Applicable to MulteFire 1.0:

1) Where implemented by the manufacturer.

2) Not required for channels whose nominal
bandwidth falls completely within the band 5 150
MHz to 5 250 MHz.

3) Not required for slave devices with a maximum
transmit power of less than 200 mW e.i.r.p.

4) Not required at initial use of a channel for
Slave devices with a maximum transmit power of
200 mW e.i.r.p.

This condition may
be applicable to
MulteFire devices
1.0

DFS: In service

1) Not required for channels whose nominal

This condition may

Monitoring bandwidth falls completely within the band 5150 | be applicable to
MHz to 5 250 MHz. MulteFire devices
2) Not required for Slave devices with a maximum | 1.0
transmit power of less than 200 mW e.i.r.p.

DFS: Channel Not required for channels whose nominal This condition may

shutdown bandwidth falls completely within the band 5150 | be applicable to

MHz to 5 250 MHz.

MulteFire devices
1.0

DFS: Non-occupancy
period

1) Not required for channels whose nominal
bandwidth falls completely within the band 5 150
MHz to 5 250 MHz.

2) Not required for Slave devices with a maximum
transmit power of less than 200 mW e.i.r.p

This condition may
be applicable to
MulteFire devices
1.0

DFS: Uniform 1) Not required for channels whose nominal This condition may

spreading bandwidth falls completely within the band 5150 | be applicable to
MHz to 5 250 MHz. MulteFire devices
2) Not required for slave devices. 1.0

Adaptivity




Receiver Blocking U

User Access U

Restrictions

Geo-location C | Where implemented by the manufacturer. This condition may

capability

be applicable to
MulteFire devices
1.0

Harmonised Standard ETSI EN 300 440 v2.2.1

Requirement Requirement Conditionality
Test case u/C Condition Additional notes
e.i.r.p C | Applies to all devices with transmitters

Permitted range of C | Applies to all devices with transmitters

operating frequencies

Unwanted emissions in C | Applies to all devices with transmitters

the spurious domain

Duty Cycle C Transmitting devices which do not use LBT, This condition
DAA, or RFID transmitters operating in the 2 may not be
446 to 2 454 MHz band transmitting more applicable to
than 500 mW e.i.r.p. power level MulteFire 1.0

devices.

Additional requirements C Equipment utilizing FHSS modulation This condition

for FHSS equipment may not be

applicable to
MulteFire 1.0
devices.

Adjacent channel C Applies to equipment Category 1 receivers This condition

selectivity may be

applicable to
MulteFire devices
1.0.

Blocking or C Applies to category 1, 2, and 3 SRD This condition

desensitization communication media receivers may be

applicable to
MulteFire devices
1.0.

Spurious radiation C Applies to all receivers, except receivers used | This condition
in combination with permanently collocated | may be
transmitters continuously transmitting applicable to

MulteFire devices
1.0.

Spectrum access C Equipment which are not using duty cycle This condition

technique restrictions for media access may be

applicable to
MulteFire 1.0
devices.

GBSAR antenna pattern C Applies only GBSAR systems This condition

may not be
applicable to
MulteFire 1.0
devices.

Limits for GBSAR C Applies only GBSAR systems This condition

may not be




applicable to
MulteFire 1.0
devices.

Harmonised Standard ETSI EN 302 502 V2.1.1

Requirement

Requirement Conditionality

Test case u/ Condition Additional
C Notes
Designation of Centre | U
Frequencies and frequency error
Transmitter RF Output Power, u
EIRP and EIRP Spectral Density
Transmitter unwanted emissions U
Transmitter Power Control U
Receiver Spurious Emissions U
Dynamic Frequency Selection C | Dynamic Frequency Selection (DFS) is | This condition
(DFS) only required in the frequency range 5 | may be
725 MHz to 5 850 MHz applicable to
MulteFire
devices 1.0.
Receiver Blocking U
User Access Restrictions U




Annex Ill. Dynamic Frequency Selection (DFS)

MF devices operating with any part of its 26-dB emission bandwidth in the 5.25-5.35 GHz and 5.47-5.725
GHz bands shall employ a DFS radar detection mechanism.

A minimum of one device operating in master mode and one device operating in client mode is needed to
perform this testing.

Equipment with an integral antenna may be equipped with a temporary antenna connector in order to
facilitate conducted tests. When the antenna cannot be separated from the device and a radio frequency
(RF) test port is not provided, radiated measurements will be performed.

Operational modes suggested for DFS testing
e Ability to turn on/off test mode in order to verify normal operation under normal DFS tests.

e Display radar detection(s).

e Upon radar detection, the test mode should disable the 30-minute non-occupancy period and return
the device to the original test frequency within a few seconds. It is acceptable to disable the channel
move upon radar detection while in test mode. This will keep the device on the test frequency.

e Test frequencies should not be hard coded into any test mode since the test engineer randomly
selects them.

e Ability to re-set and / or edit the “blocked” frequency list.

e Ability to turn on/off “Channel Availability Check Time” if the device has to reboot as part of normal
DFS operation when radar is detected.

e Test mode interfaces such as an ASCII terminal interface or Web based interface (this requires an
automatic refresh of the web page at an interval sufficient to not slow down test time).

The following items will be considered when testing DFS:
e The operating frequency range(s) of the equipment.

e The operating modes (Master and/or Client) of the MF device. Bridge modes and MESH modes, as
applicable, must be included in the description.

e For Client devices, indicate whether or not it has radar detection capability and indicate the FCC
identifier for the Master Device that is used with it for DFS testing.

e Highest and the lowest possible power level (equivalent isotropic radiated power (EIRP)) of the
equipment will be listed.

e List all antenna assemblies and their corresponding gains.

o If radiated tests are to be performed, the MF Device should be tested with the lowest gain
antenna assembly (regardless of anfenna type).
* The report should indicate which antenna assembly was used for the tests.
= For devices with adjustable output power, list the output power range and the maximum EIRP

for each antenna assembly.

o If conducted tests are to be performed, indicate which antenna port/connection was used for the
tests and the antenna assembly gain that was used to set the DFS Detection Threshold level
during calibration of the test setup.



* Calibrated conducted DFS Detection Threshold level must be indicated.

= For devices with adjustable output power, list the output power range and the maximum EIRP
for each antenna assembly.

* Antenna connector impedance. Ensuring that the measurement instruments match (usually 50
Ohms) or using a minimum loss pad and taking info account the conversion loss.

o Antfenna gain measurement verification for tested antenna.

* Procedure description

* Antenna configuration and how it is mounted

= |f an antenna cable is supplied with the device, cable loss needs to be taken into account.
Indicate the maximum cable length and either measure the gain with this cable or adjust the
measured gain accordingly. State the cable loss.

Test sequences or messages that should be used for communication between Master and Client

Devices, which are used for Channel loading.

o Stream the test file from the Master Device to the Client Device for IP based systems or frame
based systems, which dynamically allocate the talk/listen ratio.

o For frame based systems with fixed talk/listen ratio, set the ratio to the worst case (maximum)
that is user configurable during this test as specified by the manufacturer and stream the test file
from the Master to the Client.

o For other system architectures, supply appropriate Channel loading methodology.

A description of the Transmit Power Control.

System architectures, data rates, Channel bandwidths—Indicating the type(s) of system architecture
(e.g. IP based or Frame based) that the device employs. Each type of unique architecture must be
tested.

The time required for the Master Device and/or Client Device to complete its power-on cycle.

Manufacturer statement confirming that information regarding the parameters of the detected
Radar Wave forms is not available to the end user.

The manufacturer is permitted to select the first channel either manually or randomly. The
manufacturer may also block DFS channels from use.




Applicability
DFS

EU

5150-5250 MHz

N/A

5250-5350 MHz

ETSI EN 301893 V2.1.1

eNB UE with radar detection UE without radar detection
L Required Required
Ch“”"eclrf;"ccl'("“b"”y Clause 4.2.6.2.2 Time 60 s / Time 60 s / Not Required
Detection Probability 60% Detection Probability 60%
Off-Channel CAC Required Required
(Where o o .
implemented by the Clause 4.2.6.2.3 Time:4m-6h/ Time:4m-6h/ Not Required
Detection Probability 60% Detection Probability 60%
manufacturer)
- Required Required
In-Service .
Monitoring Clouse 4.2.62.4 Detection Probability 60% Detection Probability 60% Not Required

Channel Shutdown

Clause 4.2.6.2.5

Required

Required

Required

Channel Move Time 10 s /
Channel Closing Transmission Time 1s

Channel Move Time 10 s /
Channel Closing Transmission Time 1s

Channel Move Time 10 s /
Channel Closing Transmission Time 1s

Non-Occupancy
Period

Clause 4.2.6.2.6

Required

Required

Time 30 min

Time 30 min

Not Required

Uniform Spreading Clause 4.2.6.2.7 Required Not Required Not Required
5470-5725 MHz ETSI EN 301893 V2.1.1
eNB UE with radar detection UE without radar detection
Required Required

Channel Availability

Clause 4.2.6.2.2

Time 60 s (Note 1) /

Time 60 s (Note 1) /

Not Required

Check Detection Probability 60% (Note 3) Detection Probability 60% (Note 3)
Off-Channel CAC Required Required
im Ierr(mvevr?‘reerdeb the Clause 4.2.6.2.3 Tm&izoﬁ;emz)—f h Time: 4 m -6 h (Note 2) / Not Required
P Y ) " . Detection Probability 60% (Note 3)
manufacturer) Detection Probability 60% (Note 3)
B - Required Required
In S_erw_ce Clause 4.2.6.2.4 Not Required
Monitoring

Detection Probability 60%

Detection Probability 60%

Channel Shutdown

Clause 4.2.6.2.5

Required

Required

Required

Channel Move Time 10 s /
Channel Closing Transmission Time 1s

Channel Move Time 10 s /
Channel Closing Transmission Time 1s

Channel Move Time 10 s /
Channel Closing Transmission Time 1s

Non-Occupancy

Clause 4.2.6.2.6

Required

Required

Not Required

Period Time 30 min Time 30 min
Uniform Spreading Clause 4.2.6.2.7 Required Not Required Not Required
Note 1 For channels whose nominal bandwidth falls completely or partly within Thg band 5600 MHz to 5650 MHz, the Channel Availability Check
Time shall be 10 minutes
Note 2 For channels whose nominal bandwidth falls completely or partly within the band 5600 MHz to 5650 MHz, the Off-Channel CAC Time shall

be within the range 1 hour to 24 hours.




Note 3

Channels whose nominal bandwidth falls partly or completely within the 5 600 MHz to 5 650 MHz band the required detection Probability:
99,99%

Radar Detection
Threshold Levels

-62 dBm, e.i.r.p. Spectral Density =10 dBm/MHz
Check notes in the table Table D.2: Radar Detection Threshold Levels.

Parameters of the
reference DFS test
signal

Pulse width W: Tys;
Pulse repefition frequency PRF: 700 PPS
Pulses per burst: 18 PPB

Parameters of
radar test signals

) Pulse repetition frequency Pulses per
Radar test Pulse width W (s) PRF (PPS) Nu.mber of burst for
: different
signal PRFs each PRF
MIN MAX MIN MAX (PPB)
1 0,5 5 200 1000 1 10
2 0,5 15 200 1600 1 15
3 0,5 15 2300 4000 1 25
4 20 30 2000 4000 1 20
5 0,5 2 300 400 2/3 10
6 0,5 2 400 1200 2/3 15

Check notes in the table Table D.4: Parameters of radar test signals.

5725-5875 MHz

ETSI EN 302 502 V2.1.1

eNB UE with radar detection UE without radar detection

L Required

Ch“g?\eelcﬁ“’ﬁ:i?eb"”y Clause 4.2.6.2.1 Time 60 s / N/A N/A
Detection Probability > 60%

In Service Required
Monitoring Clause 42622 Detection Probability > 60% A A
Channel Move Time | Clause 4.2.6.2.3 quuwed N/A N/A

Time 10 s

Channel Closing Required
T ission Ti Clause 4.2.6.2.3 N/A N/A

ransmission Time Time 260 ms

Non_O Required

on-Yccupancy | clguse 4.2.6.2.4 N/A N/A
Period )

Time 30 m

Channel Required
Revalidation Period Clause 4.2.6.2.1 Time 24 h N/A N/A

Interference
Threshold values

-69 dBm EIRP Spectral Density = 23 dBm/MHz
Check notes in the Table D.2: Interference Threshold values.




Detection
Pulse width W i, probability
Ro@or test (us) choose pulse repetition frequency PRF (pps) choose one Pulses per burst with 30 %
signal value
one value channel
load
1 - Fixed 1 750 15 Pd > 60 %
Vorzio_ble 1,25 200, 300, 500, 800, 1000 10 Pd > 60 %
DFS Test Signals
simulating fixed 3- 5
frequency radars Vorioble 10,15 200, 300, 500, 800, 1000 15 Pd > 60 %
4 } 1,2,5,10,15 1200, 1500, 1600 15 Pd > 60 %
Variable
5. . 1,2,5,10,15 2300, 3000, 3500, 4000 25 Pd > 60 %
Variable
6 -
Variable 20, 30 2000, 3000, 4000 20 Pd >60 %
Modulated
Check notes in the Table D.3 a): DFS Test Signals simulating fixed frequency radars
Pulse . Burst . " .
Radar test . Pulse repetition Pulses per Bursts Pulse Detection probability Pd with
i width W length : : .
signal (us) frequency PRF (pps) burst (ms) per Trial modulation 30 % channel load
DFSirTwr?slt ?ilr?ncls 1 1 3000 9 3 8 none For ChS =10 MHz, Pd > 60 %
SIMUianing for ChS = 20 MHz, Pd > 70 %
Frequency Hopping . S
radars . For ChS =10 MHz, Pd > 60 %;
? 20 4500 7 ’ ? chirp for ChS = 20 MHz, Pd > 70 %
Check notes in the Table D.3 b): DFS Test Signals simulating Frequency Hopping radars
Applicabilit
PP y FCC
DFS
5150-5250 MHz N/A

5250-5350 MHz

KDB 905462 D02 UNII DFS Compliance Procedures

eNB UE with radar detection UE without radar detection
_ Required Required
P:r(i):d(();::igf?gﬁlse Clause 7.8.2 & Not Required
Clause 7.8.3 Time 30 mins 30 mins 4

of a Channel)

DFS Detection
Threshold (Prior to Clause 7.8.2 Required Required Not Required
Use of a Channel)




Channel Availability

Required

Check Time (Prior to Clause 7.8.2 Time 60 Not Required Not Required
Use of a Channel) meous
U-NII Detection Required Required
Bandwidth (Prior to Clause 7.8.2 — — Not Required
Use of a Channel) Minimum 100% of the U-NII 99% Minimum 100% of the U-NII 99%
transmission power bandwidth. transmission power bandwidth.
DFS Detection
Threshold (during Clause 7.8.1 Required Required Not Required
normal operation)
Channel Closing Required Required Required
Tr(c:jr;srmlss;%?;g?e Clause 7.8.3 Time 200 ms + an aggregate of 60 ms | Time 200 ms + an aggregate of 60 ms | Time 200 ms + an aggregate of 60 ms
ope?oﬁon) over remaining 10 s period. over remaining 10 s period. over remaining 10 s period.
Channel Move Time Required Required Required
(dzgggc?i%rnr;d Clause 7.6.3 Time 10's Time 10's Time10's
U-NII Detection
Bandwidth (during Clause 7.8.2 Required Required Not Required
normal operation)
5470-5725 MHz KDB 905462 D02 UNII DFS Compliance Procedures
eNB UE with radar detection UE without radar detection
Non-Occupancy Required Required
Period (Prior to Use C|C|IUS€‘ /828 . . . Not Required
of a Channel) Clause 7.8.3 Time 30 mins 30 mins
DFS Detection
Threshold (Prior to Clause 7.8.2 Required Required Not Required
Use of a Channel)
Channel Availability Required
Check Time (Prior to Clause 7.8.2 Time 60 Not Required Not Required
Use of a Channel) mebus
U-NII Detection Required Required
Bandwidth (Prior to Clause 7.8.2 — — Not Required
Use of a Channel) Minimum 100% of the U-NII 99% Minimum 100% of the U-NII 99%
transmission power bandwidth. transmission power bandwidth.
DFS Detection
Threshold (during Clause 7.8.1 Required Required Not Required
normal operation)
Channel Closing Required Required Required
Tr((:jrsjsrrirrl]lss:]%r:r;l;ge Clause 7.8.3 Time 200 ms + an aggregate of 60 ms | Time 200 ms + an aggregate of 60 ms | Time 200 ms + an aggregate of 60 ms
ope?cﬁon) over remaining 10 s period. over remaining 10 s period. over remaining 10 s period.
Channel Move Time Required Required Required
(during normal Clause 762 Time 10's Time 10's Time10's

operation)




U-NII Detection
Bandwidth (during
normal operation)

Clause 7.8.2 Required Required Not Required

5725-5875 MHz

N/A

Radar Detection
Threshold Levels

-64 dBm when EIRP = 200 milliwatt and EIRP < 200 milliwatt that do not meet the power spectral density requirement
-62 dBm when EIRP < 200 milliwatt and power spectral density < 10 dBm/MHz
Check notes in the Table 3: DFS Detection Thresholds for Master Devices and Client Devices with Radar Detection.

RADAR TEST
WAVEFORMS

Minimum .
Radar Pulse Percentage of Minimum
: PRI(usec) Number of Pulses Number of
Type Width(usec) Successful .
. Trials
Detection
0 1 1428 18 Note 1 Note 1
1
Test A: 15 unique PRI values 360 -
r.ondom\y selected from the Roundup
list of 23 PRI values in Table 19-1{]6
5a —PR]
1 1 praee 60% 30
Test B: 15 unique PRI values
randomly selected within the
range of 518-3066 psec, with
a minimum increment of 1
usec, excluding PRI values
selected in Test A
2 1-5 150-230 23-29 60% 30
3 6-10 200-500 16-18 60% 30
4 1-20 200-500 12-16 60% 30
5 Oy
(Note 2) 50-100 1000-2000 1-3 80% 30
6 )
(Note 3) 1 333 9 70% 30
Aggregate (Radar Types 1-4) 80% 120
Note 1:Short Pulse Radar Type 0 should be used for the detection bandwidth test, channel move time, and channel closing
time tests
Note 2 : Long Pulse Radar Test Waveform with a chirp width of 5-20MHz and 8-20 Number of bursts
Note 3 :Frequency hopping radar with a hopping rate of 0.333 KHz




Applicability

ISED
DFS
ISED requires the use of either the FCC KDB Procedure 905462 or the DFS test procedure in the ETSI EN 301 893 for demonstrating
RSS 247 compliance with the DFS radar detection requirements set out in this section.
Clause 6.3 If any part of an operating device’s emission bandwidth falls in the bands 5250-5350 MHz, 5470-5600 MHz or 5650-5725 MHz, the device

shall comply with requirements included in the RSS 247 Clauses 6.3.1 and 6.3.2.

Radar Detection
Threshold Levels

-62 dBm when EIRP < 200 mW AND a Power Spectral Density < 10 dBm/MHz
-64 dBm when 200 mW < EIRP < 1W
Note: The detection threshold power is the received power, averaged over a 1-microsecond reference to a 0 dBi antenna
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