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Abstract: A radio interface including medium access control sublayer and physical layer of white
space dynamic spectrum access radio systems supporting fixed and mobile operation in white
space frequency bands, while avoiding causing harmful interference to incumbent users in these
frequency bands is specified in this standard.
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Important Notices and Disclaimers Concerning IEEE Standards Documents

IEEE documents are made available for use subject to important notices and legal disclaimers. These
notices and disclaimers, or a reference to this page, appear in all standards and may be found under the
heading “Important Notice” or “Important Notices and Disclaimers Concerning IEEE Standards
Documents.”

Notice and Disclaimer of Liability Concerning the Use of IEEE Standards
Documents

IEEE Standards documents (standards, recommended practices, and guides), both full-use and trial-use, are
developed within IEEE Societies and the Standards Coordinating Committees of the IEEE Standards
Association (“IEEE-SA”) Standards Board. IEEE (“the Institute”) develops its standards through a
consensus development process, approved by the American National Standards Institute (“ANSI”), which
brings together volunteers representing varied viewpoints and interests to achieve the final product.
Volunteers are not necessarily members of the Institute and participate without compensation from IEEE.
While IEEE administers the process and establishes rules to promote fairness in the consensus development
process, IEEE does not independently evaluate, test, or verify the accuracy of any of the information or the
soundness of any judgments contained in its standards.

IEEE does not warrant or represent the accuracy or content of the material contained in its standards, and
expressly disclaims all warranties (express, implied and statutory) not included in this or any other
document relating to the standard, including, but not limited to, the warranties of: merchantability; fitness
for a particular purpose; non-infringement; and quality, accuracy, effectiveness, currency, or completeness
of material. In addition, IEEE disclaims any and all conditions relating to: results; and workmanlike effort.
IEEE standards documents are supplied “AS IS” and “WITH ALL FAULTS.”

Use of an IEEE standard is wholly voluntary. The existence of an IEEE standard does not imply that there
are no other ways to produce, test, measure, purchase, market, or provide other goods and services related
to the scope of the IEEE standard. Furthermore, the viewpoint expressed at the time a standard is approved
and issued is subject to change brought about through developments in the state of the art and comments
received from users of the standard.

In publishing and making its standards available, IEEE is not suggesting or rendering professional or other
services for, or on behalf of, any person or entity nor is IEEE undertaking to perform any duty owed by any
other person or entity to another. Any person utilizing any IEEE Standards document, should rely upon his
or her own independent judgment in the exercise of reasonable care in any given circumstances or, as
appropriate, seek the advice of a competent professional in determining the appropriateness of a given
IEEE standard.

IN NO EVENT SHALL IEEE BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL,
EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT LIMITED TO:
PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF USE, DATA, OR PROFITS;
OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY,
WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR
OTHERWISE) ARISING IN ANY WAY OUT OF THE PUBLICATION, USE OF, OR RELIANCE
UPON ANY STANDARD, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE AND
REGARDLESS OF WHETHER SUCH DAMAGE WAS FORESEEABLE.

Translations

The IEEE consensus development process involves the review of documents in English only. In the event
that an IEEE standard is translated, only the English version published by IEEE should be considered the
approved IEEE standard.
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Official statements

A statement, written or oral, that is not processed in accordance with the IEEE-SA Standards Board
Operations Manual shall not be considered or inferred to be the official position of IEEE or any of its
committees and shall not be considered to be, or be relied upon as, a formal position of IEEE. At lectures,
symposia, seminars, or educational courses, an individual presenting information on IEEE standards shall
make it clear that his or her views should be considered the personal views of that individual rather than the
formal position of IEEE.

Comments on standards

Comments for revision of IEEE Standards documents are welcome from any interested party, regardless of
membership affiliation with IEEE. However, IEEE does not provide consulting information or advice
pertaining to IEEE Standards documents. Suggestions for changes in documents should be in the form of a
proposed change of text, together with appropriate supporting comments. Since IEEE standards represent a
consensus of concerned interests, it is important that any responses to comments and questions also receive
the concurrence of a balance of interests. For this reason, IEEE and the members of its societies and
Standards Coordinating Committees are not able to provide an instant response to comments or questions
except in those cases where the matter has previously been addressed. For the same reason, IEEE does not
respond to interpretation requests. Any person who would like to participate in revisions to an IEEE
standard is welcome to join the relevant IEEE working group.

Comments on standards should be submitted to the following address:

Secretary, IEEE-SA Standards Board
445 Hoes Lane
Piscataway, NJ 08854 USA

Laws and regulations

Users of IEEE Standards documents should consult all applicable laws and regulations. Compliance with
the provisions of any IEEE Standards document does not imply compliance to any applicable regulatory
requirements. Implementers of the standard are responsible for observing or referring to the applicable
regulatory requirements. IEEE does not, by the publication of its standards, intend to urge action that is not
in compliance with applicable laws, and these documents may not be construed as doing so.

Copyrights

IEEE draft and approved standards are copyrighted by IEEE under U.S. and international copyright laws.
They are made available by IEEE and are adopted for a wide variety of both public and private uses. These
include both use, by reference, in laws and regulations, and use in private self-regulation, standardization,
and the promotion of engineering practices and methods. By making these documents available for use and
adoption by public authorities and private users, IEEE does not waive any rights in copyright to the
documents.

Photocopies

Subject to payment of the appropriate fee, IEEE will grant users a limited, non-exclusive license to
photocopy portions of any individual standard for company or organizational internal use or individual,
non-commercial use only. To arrange for payment of licensing fees, please contact Copyright Clearance
Center, Customer Service, 222 Rosewood Drive, Danvers, MA 01923 USA; +1 978 750 8400. Permission
to photocopy portions of any individual standard for educational classroom use can also be obtained
through the Copyright Clearance Center.
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Updating of IEEE Standards documents

Users of IEEE Standards documents should be aware that these documents may be superseded at any time
by the issuance of new editions or may be amended from time to time through the issuance of amendments,
corrigenda, or errata. An official IEEE document at any point in time consists of the current edition of the
document together with any amendments, corrigenda, or errata then in effect.

Every IEEE standard is subjected to review at least every ten years. When a document is more than ten
years old and has not undergone a revision process, it is reasonable to conclude that its contents, although
still of some value, do not wholly reflect the present state of the art. Users are cautioned to check to
determine that they have the latest edition of any IEEE standard.

In order to determine whether a given document is the current edition and whether it has been amended
through the issuance of amendments, corrigenda, or errata, visit the IEEE-SA Website at
http://ieeexplore.ieee.org/xpl/standards.jsp or contact IEEE at the address listed previously. For more
information about the IEEE-SA or IEEE’s standards development process, visit the IEEE-SA Website at
http://standards.ieee.org.

Errata

Errata, if any, for all IEEE standards can be accessed on the IEEE-SA Website at the following URL:
http://standards.ieee.org/findstds/errata/index.html. Users are encouraged to check this URL for errata
periodically.

Patents

Attention is called to the possibility that implementation of this standard may require use of subject matter
covered by patent rights. By publication of this standard, no position is taken by the IEEE with respect to
the existence or validity of any patent rights in connection therewith. If a patent holder or patent applicant
has filed a statement of assurance via an Accepted Letter of Assurance, then the statement is listed on the
IEEE-SA Website at http://standards.ieee.org/about/sasb/patcom/patents.html. Letters of Assurance may
indicate whether the Submitter is willing or unwilling to grant licenses under patent rights without
compensation or under reasonable rates, with reasonable terms and conditions that are demonstrably free of
any unfair discrimination to applicants desiring to obtain such licenses.

Essential Patent Claims may exist for which a Letter of Assurance has not been received. The IEEE is not
responsible for identifying Essential Patent Claims for which a license may be required, for conducting
inquiries into the legal validity or scope of Patents Claims, or determining whether any licensing terms or
conditions provided in connection with submission of a Letter of Assurance, if any, or in any licensing
agreements are reasonable or non-discriminatory. Users of this standard are expressly advised that
determination of the validity of any patent rights, and the risk of infringement of such rights, is entirely
their own responsibility. Further information may be obtained from the IEEE Standards Association.
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Introduction

This introduction is not part of IEEE Std 1900.7-2015, IEEE Standard for Radio Interface for White Space Dynamic
Spectrum Access Radio Systems Supporting Fixed and Mobile Operation.

This standard specifies a radio interface including medium access control sublayer and physical layer of
white space dynamic spectrum access radio systems supporting fixed and mobile operation in white space
frequency bands, while avoiding causing harmful interference to incumbent users in these frequency bands.
This standard enables the development of cost-effective, multi-vendor white space dynamic spectrum
access radio systems capable of interoperable operation in white space frequency bands on a non-
interfering basis to incumbent users in these frequency bands.
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IEEE Standard for Radio Interface for
White Space Dynamic Spectrum
Access Radio Systems Supporting
Fixed and Mobile Operation

IMPORTANT NOTICE: IEEE Standards documents are not intended to ensure safety, security, health,
or environmental protection, or ensure against interference with or from other devices or networks.
Implementers of IEEE Standards documents are responsible for determining and complying with all
appropriate safety, security, environmental, health, and interference protection practices and all
applicable laws and regulations.

This IEEE document is made available for use subject to important notices and legal disclaimers.
These notices and disclaimers appear in all publications containing this document and may
be found under the heading “Important Notice” or “Important Notices and Disclaimers
Concerning IEEE Documents.” They can also be obtained on request from IEEE or viewed at
http://standards.ieee.org/IPR/disclaimers. html.

1. Overview

1.1 Scope

This standard specifies a radio interface including medium access control (MAC) sublayer(s) and physical
(PHY) layer(s) of white space dynamic spectrum access radio systems supporting fixed and mobile
operation in white space frequency bands, while avoiding causing harmful interference to incumbent users
in these frequency bands.

1.2 Purpose

This standard enables the development of cost-effective, multi-vendor white space dynamic spectrum
access radio systems capable of interoperable operation in white space frequency bands on a non-
interfering basis to incumbent users in these frequency bands. This standard facilitates a variety of
applications, including the ones capable to support mobility, both low-power and high-power, short-,
medium-, and long-range.
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Mobile Operation

2. Definitions, acronyms, and abbreviations

2.1 Definitions

The IEEE Standards Dictionary Online should be consulted for terms not defined in this clause.'

2.2 Acronyms and abbreviations

ACK

BP
BPSK
BPST
BSN
CAP
CCA
CRC

CS
CSMA-CA
CTS

CwW
DIFS
DSN
FBMC
IFS
Imm-ACK
MAC
MAS
MCS
MIFS
MLME
MPDU
MSDU
NAV
No-ACK
PD

PHY

acknowledgement

beacon period

binary PSK

beacon period start time

beacon sequence number
contention access period

clear channel assessment

cyclic redundancy check
convergence sublayer

carrier sense multiple access with collision avoidance
clear to send

contention window

distributed coordination function IFS
data sequence number

filter bank multi-carrier

inter frame space

immediate ACK

medium access control

medium access slot

modulation and coding scheme
minimum IFS

MAC sublayer management entity
MAC sublayer protocol data unit
MAC sublayer service data unit
network allocation vector

no ACK

physical layer data service

physical layer

'TEEE Standards Dictionary Online subscription is available at: http://ieeexplore.ieee.org/xpls/dictionary.jsp.
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PLCP physical layer convergence protocol
PLME physical layer management entity
PPDU physical layer protocol data unit
PRBS pseudo random binary sequence
PSDU physical layer service data unit
PSK phase shift keying

QAM quadrature amplitude modulation
QPSK quadrature PSK

RTS request to send

SAP service access point

SIFS short IFS

TXOP transmit opportunity

WS white space

3. Reference model

Figure 1 illustrates the reference model of an IEEE 1900.7 device.

CS_SAP WS_DB_SAP
Convergence
sublayer <> CLME
Device
MAC_SAP management
entity
MAC sublayer
<> MLME
PD_SAP
PHY layer
<> PLME

Figure 1—Reference model of an IEEE 1900.7 device

The IEEE 1900.7 radio interface comprises MAC sublayer and PHY layer.

MAC sublayer provides MAC data service and MAC management service further specified in Clause 4.
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PHY layer provides PHY data service and PHY management service further specified in Clause 5.
Convergence sublayer (CS) is responsible for translation of external network data received via the CS
service access point (CS_SAP) into MAC service data units (SDU) received by the MAC sublayer through
the MAC_SAP. CS is not specified in this standard.

CS, MAC sublayer, and PHY layer are controlled by convergence sublayer management entity (CLME),
MAC sublayer management entity (MLME), and PHY layer management entity (PLME) respectively.
CLME, MLME, and PLME are part of a device management entity. The device management entity is not
specified in this standard.

The white space database SAP (WS_DB_SAP) provides the interface to a white space (WS) database. This
interface is not specified in this standard.

4. MAC sublayer

4.1 Architecture of the MAC sublayer
The reference model is provided in Figure 1.
The MAC sublayer provides the following two services:

— The MAC data service and the MAC management service interfacing to the MAC sublayer
management entity (MLME) service access point (SAP) (known as MLME-SAP).

— The MAC data service (MAC) enables the transmission and reception of MAC protocol data units
(MPDUs) across the PHY data service.

A network operates in a master-slave mode. In the master-slave mode, a device is designated as master
(also referred to as network coordinator hereafter) and others are associated with the master as slaves. The
master coordinates channel access in the master-slave mode. Communication is normally established
between slave devices and the master device.

4.2 Type definition

Boolean 1 if TRUE, 0 otherwise
DeviceAddress 16/48 bit integer (see 4.3.2.1.1)
Int32 32 bit integer

Array Array of bytes

4.3 MAC frame formats

This subclause specifies the format of the MAC frame (MPDU).
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4.3.1 Frame format convention

MAC frames are described as a sequence of fields in a specific order. Unless otherwise noted, fields longer
than a single byte are delivered to the PHY SAP in order from the byte containing the least-significant bits
to the byte containing the most-significant bits.

Values specified in integer are encoded in unsigned binary unless otherwise stated.

Reserved fields and subfields are set to ZERO on transmission and ignored on reception.

4.3.2 General MAC frame format

A MAC frame consists of a fixed-length MAC header and an optional variable-length MAC Frame Body.
The general MAC frame shall be formatted as illustrated in Figure 2.

24 bits 16/48 bits 16/48 bits Variable 16 bits
FrameControl DestAddr ScrAddr FramePayload CRC
MAC Header

Figure 2—General MAC frame format

CRC refers to the cyclic redundancy check.

4.3.2.1 MAC header

4.3.2.1.1 FrameControl

The FrameControl field is specified in Table 1.

Table 1—FrameControl field format

Name Size
Protocol version 3 bits
Address format 1 bit
ACK policy 2 bits
Frame type 3 bits
Sequence number 8 bits
Reserved 7 bits

The protocol version field specifies the version of the protocol. For this revision of the standard, the
protocol version is set to zero. All other values are reserved.

The Address format field specifies if short (16 bits) or long (48 bits) addresses are considered. If 0, short
addressed are used for DestAddr and SrcAddr fields.

The ACK policy filed is specified in Table 2.
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Table 2—ACK policy field encoding

Value ACK policy type Description
0 No-ACK The recipient(s) do not acknowledge the transmission, and
the sender treats the transmission as successful without
retransmission.
1 Imm-ACK The addressed recipient returns an Imm-ACK frame after

correct reception.

2-3 Reserved —

The frame type filed is specified in Table 3.

Table 3—Frame type field encoding

Value Frame type

0 Beacon frame

1 RTS frame
CTS frame

Data frame

ACK frame

| B W N

—7 Reserved

The sequence number field is 1 byte in length and specifies the sequence identifier for the frame. For a
beacon frame, the sequence number field shall specify a beacon sequence number (BSN). For a data
acknowledgment, or a MAC command frame, the sequence number field shall specify a data sequence
number (DSN) that is used to match an acknowledgment frame to the data or MAC command frame.

4.3.2.1.2 DestAddr

The DestAddr field is the destination address. If frame is broadcast to the entire network, the DestAddr
field shall be set to OXFFFF when Address format is set to 0, and shall be set to OxFFFFFFFFFFFF
otherwise.

4.3.2.1.3 SrcAddr

The SrcAddr field is the source address.

4.3.2.2 MAC payload

The MAC payload format depends on Frame type. Description is detailed in the following subclause.

4.3.2.3 Cyclic redundancy check (CRC)

The CRC field is 16 bits in length and contains a 16-bit ITU-T CRC. The CRC is calculated over the MAC
header and MAC payload parts of the frame.
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The CRC shall be calculated using the standard generator polynomial of degree 16 defined in Equation (1):
Gig (x):x16+x12+x5+1 (1)

As an example, consider the following 3-byte frame:
0100 0000 0000 0OOO 0101 0110

b0 b23
Leftmost bit (b0) transmitted first in time.

The CRC for this case would be the following:
0010 0111 1001 1110

r0 rl5

Leftmost bit (r0) transmitted first in time.

b0 is considered as MSB in the calculation of the CRC.

4.3.3 Beacon frame

The beacon frame payload is specified in Table 4.

Table 4—Beacon frame payload format

Syntax Size

SuperframeNumber 8 bits

OccupiedBeaconSlot 4 bits

for i =1 to OccupiedBeaconSlot

BeaconSlotNumber 4 bits
AddressFormat 1 bit
DeviceAddress 16/48 bits
end

LbFreq 16 bits
ChannelMapMask 128 byte table
ChannelMapSwitch 1 bit
SuperFramelndexChannelMapSwitch 8 bits

The SuperframeNumber increments once per superframe, following a modulo 256 counter.

The BeaconSlotNumber field is set to the number of the beacon slot where the beacon is sent within the
beacon period (BP), in the range of [0, mBPslot — 1] (see 4.5.1.1).
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The OccupiedBeaconSlot is the number of beacon slots that are not sensed idle by the device. For each
occupied slot, the Beacon Slot Number and the device address is informed.

The ChannelMapMask field indicates the current/future subband mask. Entry index [0] corresponds to the
first 2 MHz subband, relative to the lower bound frequency defined by the LbFreq parameter. Each entry
corresponds to the maximal allowed power in the 2 MHz subband in dBm with an offset of —50 dBm for
0x00. The ChannelMapMask is provided by the Device Management Entity and computed based on
information queried from a database and/or sensors for instance.

ChannelMapSwitch indicates when the ChannelMapMask must be taken into account by the master and
slaves:

—  When the field ChannelMapSwitch is set to 1, SuperFramelndexChannelMapSwitch field indicates

the index of the super frame corresponding where ChannelMapMask needs to be taken into account
by the master and slaves.

—  When the field ChannelMapSwitch is 0, the ChannelMapMask is applied immediately.

4.3.4 Request to Send (RTS) frame

In RTS frames, the DestAddr field is set to the device address of the device to receive the following frame
from the transmitter. The RTS frame payload is specified in Table 5.

Table 5—RTS frame payload format

Syntax Size
TransportFormatIndicator 5 bits
Duration 16 bits
Reserved 11 bits

The TransportFormatIndicator field indicates the PHY layer configuration (modulation and coding scheme,
see 5.3.6) that will be used to transmit the data frame.

Duration field contains value in ps of time needed to transmit data + CTS + ACK [including short inter
frame space (SIFS) times].

4.3.5 Clear to Send (CTS) frame

In CTS frames, the DestAddr field is set to the SrcAddr of the received RTS frame. The CTS frame
payload is specified in Table 6.

Table 6—CTS frame payload format

Syntax Size

Duration 16 bits

Reserved 3 bits

Duration field contains value in us obtained by previous RTS minus time needed to transmit CTS and it
SIFS interval.
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4.3.6 Data frame

The data frame payload is specified in Table 7.

Table 7—Data frame payload format

Syntax Size
Duration 16 bits
PayloadSize 16 bits
Reserved 3 bits
Payload variable

Duration field contains value in ps obtained by previous CTS minus time needed to transmit the payload
frame and it SIFS interval.

PayloadSize indicates the size of the payload in bytes. The Payload field is the payload of size PayloadSize
bytes.
4.3.7 ACK frame

In ACK frames, the DestAddr field is set to the SrcAddr of the received Data frame. The ACK frame
payload is specified in Table 8.

Table 8—ACK frame payload format

Syntax Size
Duration 16 bits
ACKStatus 1 bit
Reserved 7 bits

Duration field contains value in ps obtained by previous data frame minus time needed to transmit the ACK
frame and it SIFS interval.

The ACKStatus field indicates if the data frame has been received. If the bit is set to 1, the data frame has
been correctly received. If the bit is set to 0, the data frame has been received with errors.

4.4 MAC sublayer service specification
4.4.1 MAC data service

4.4.1.1 Data service message sequence chart

Figure 3 illustrates a sequence of messages necessary for a successful data transfer between two devices.
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Figure 3—Message sequence chart describing MAC data service

When an acknowledgement is requested by the originator MAC, MAC-DATA.confirm primitive is
generated upon receipt of the acknowledge message with the appropriated status; otherwise, the MAC-
DATA.confirm primitive is sent back with status SUCCESS. The recipient MAC generates an
acknowledgement (if requested) upon receipt of a valid message from the originator MAC.

4.4.1.2 MAC-DATA. request

The MAC-DATA.request primitive requests the transfer of a data. The semantics of the MAC-
DATA .request primitive are as follows:

MAC-DATA.request (
AddressFormat
SourceAddress
DestinationAddress
NbBytesPayload
Payload
TXOption

Table 9—MAC-DATA.request fields

Name Type Description
AddressFormat Boolean If 0, 16-bit addresses are used; otherwise, 48-bit addresses
are used.
SourceAddress DeviceAddress The individual device address of the entity from which the

payload is being transferred.

DestinationAddress DeviceAddress The individual device address of the entity to which the
payload is being transferred.

NbBytesPayload Int32 The number of bytes contained in the payload to be
transmitted by the MAC sublayer entity.

Payload Array The set of NbBytesPayload bytes forming the payload to be
transmitted by the MAC sublayer entity.

TXOption Boolean If 1, acknowledged transmission is used,
if 0, unacknowledged transmission is used.

" Documents
Copyright © 2016 IEEE. All rights reserved. Document Sharing Hub
Authorized licensed use limited to: Tsinghua University. Downloaded on February 25,2026 at 02:43:02 UTC from IEEE Xplore. Restrictions apply.

Full document details: IEEE 1900.7-2015


http://www.avadocuments.com/doc/ieee-1900-7-2015
http://www.avadocuments.com/doc/ieee-1900-7-2015

