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IEEE Standards documents are developed within the IEEE Societies and the Standards Coordinating Committees of the
IEEE Standards Association (IEEE-SA) Standards Board. The IEEE develops its standards through a consensus develop-
ment process, approved by the American National Standards Institute, which brings together volunteers representing varied
viewpoints and interests to achieve the final product. Volunteers are not necessarily members of the Institute and serve with-
out compensation. While the IEEE administers the process and establishes rules to promote fairness in the consensus devel-
opment process, the IEEE does not independently evaluate, test, or verify the accuracy of any of the information contained
in its standards.

Use of an IEEE Standard is wholly voluntary. The IEEE disclaims liability for any personal injury, property or other dam-
age, of any nature whatsoever, whether special, indirect, consequential, or compensatory, directly or indirectly resulting
from the publication, use of, or reliance upon this, or any other IEEE Standard document.

The IEEE does not warrant or represent the accuracy or content of the material contained herein, and expressly disclaims
any express or implied warranty, including any implied warranty of merchantability or fitness for a specific purpose, or that
the use of the material contained herein is free from patent infringement. IEEE Standards documents are supplied “AS IS.”

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. Every IEEE Standard is subjected to review at least every five years for revi-
sion or reaffirmation. When a document is more than five years old and has not been reaffirmed, 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 publishing and making this document available, the IEEE is not suggesting or rendering professional or other services
for, or on behalf of, any person or entity. Nor is the IEEE undertaking to perform any duty owed by any other person or
entity to another. Any person utilizing this, and any other IEEE Standards document, should rely upon the advice of a
competent professional in determining the exercise of reasonable care in any given circumstances.

Interpretations: Occasionally questions may arise regarding the meaning of portions of standards as they relate to specific
applications. When the need for interpretations is brought to the attention of IEEE, the Institute will initiate action to prepare
appropriate responses. Since IEEE Standards represent a consensus of concerned interests, it is important to ensure that any
interpretation has also received the concurrence of a balance of interests. For this reason, IEEE and the members of its soci-
eties and Standards Coordinating Committees are not able to provide an instant response to interpretation requests except in
those cases where the matter has previously received formal consideration. 

Comments for revision of IEEE Standards are welcome from any interested party, regardless of membership affiliation with
IEEE. Suggestions for changes in documents should be in the form of a proposed change of text, together with appropriate
supporting comments. Comments on standards and requests for interpretations should be addressed to:

Secretary, IEEE-SA Standards Board
445 Hoes Lane
P.O. Box 1331
Piscataway, NJ 08855-1331
USA

Authorization to photocopy portions of any individual standard for internal or personal use is granted by the Institute of
Electrical and Electronics Engineers, Inc., provided that the appropriate fee is paid to Copyright Clearance Center. To
arrange for payment of licensing fee, 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.

Note: Attention is called to the possibility that implementation of this standard may require use of subject mat-
ter covered by patent rights. By publication of this standard, no position is taken with respect to the existence or
validity of any patent rights in connection therewith. The IEEE shall not be responsible for identifying patents
for which a license may be required by an IEEE standard or for conducting inquiries into the legal validity or
scope of those patents that are brought to its attention.
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Introduction

This introduction is not part of IEEE Std 802.16e-2005 and IEEE Std 802.16-2004/Cor 1-2005, IEEE
Standard for Local and Metropolitan Area Networks Part 16: Air Interface for Fixed and Mobile
Broadband Wireless Access Systems—Amendment 2: Physical and Medium Access Control Layers for
Combined Fixed and Mobile Operation in Licensed Bands and Corrigendum. 

This amendment updates and expands IEEE Std 802.16 to allow for mobile as well as fixed (stationary) sub-
scriber stations. As of the publication date, the current applicable version of IEEE Std 802.16 is IEEE Std
802.16-2004, as amended by IEEE 802.16f-2005 and IEEE 802.16e-2005. The published amendment
includes additional material developed not as part of the IEEE 802.16e project but instead as part of the cor-
rigendum project IEEE 802.16-2004/Cor 1, applicable only to fixed systems. Because the work was com-
pleted at nearly the same time, the two approved documents were merged prior to publication. Additional
standards projects to further develop IEEE Std 802.16 are underway.

Conformance test methodology

The multipart conformance test documents for IEEE Std 802.16 by "IEEE Standard 802.16/Conform-
anceXX". For example, the first part of the conformance specification for IEEE 802.16 is designated “IEEE
Standard 802.16/Conformance01.”

Notice to users

Errata

Errata, if any, for this and all other standards can be accessed at the following URL: http://
standards.ieee.org/reading/ieee/updates/errata/index.html. Users are encouraged to check this URL for
errata periodically.

Interpretations

Current interpretations can be accessed at the following URL: http://standards.ieee.org/reading/ieee/interp/
index.html.

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 with respect to the existence or
validity of any patent rights in connection therewith. The IEEE shall not be responsible for identifying
patents or patent applications for which a license may be required to implement an IEEE standard or for
conducting inquiries into the legal validity or scope of those patents that are brought to its attention.
iv Copyright © 2006 IEEE. All rights reserved.
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Participants

The amendment and corrigendum were developed by the IEEE 802.16 Working Group on Broadband
Wireless Access, which develops the WirelessMAN™ Standard for Wireless Metropolitan Area Networks.
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Roger B. Marks, Chair

Ken Stanwood, Vice Chair
Dean Chang, Secretary

Primary development of the amendment was carried out by the Working Group’s Task Group e (TGe):

TGe Officers
Brian Kiernan, Chair

Ron Murias, Chief Technical Editor
Itzik Kitroser, Assistant Editor

Jose Puthenkulam, Assistant Editor

Primary development of the corrigendum was carried out by the Working Group’s Maintenance Task Group:
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Aditya Agrawal
Baraa Al-Dabagh
Mario Aliotta
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IEEE Standard for
Local and metropolitan area networks

Part 16: Air Interface for Fixed and Mobile
Broadband Wireless Access Systems
Amendment 2:Physical and Medium Access 
Control Layers for Combined Fixed and Mobile 
Operation in Licensed Bands

and

Corrigendum 1
NOTE—The editing instructions contained in this amendment/corrigendum define how to merge the material contained
herein into the existing base standard IEEE Std 802.16™-2004.

The editing instructions are shown bold italic. Four editing instructions are used: change, delete, insert, and replace.
Change is used to make small corrections in existing text or tables. The editing instruction specifies the location of the
change and describes what is being changed by using strike through (to remove old material) and underscore (to add new
material). Delete removes existing material. Insert adds new material without disturbing the existing material. Insertions
may require renumbering. If so, renumbering instructions are given in the editing instruction. Replace is used to make
large changes in existing text, subclauses, tables, or figures by removing existing material and replacing it with new
material. Editorial notes will not be carried over into future editions because the changes will be incorporated into the
base standard.

1. Overview

1.1 Scope

This document provides enhancements to IEEE Std 802.16-2004 to support subscriber stations moving at
vehicular speeds and thereby specifies a system for combined fixed and mobile broadband wireless access.
Functions to support higher layer handover between base stations or sectors are specified. Operation is lim-
ited to licensed bands suitable for mobility below 6 GHz. Fixed IEEE 802.16 subscriber capabilities are not
compromised. In addition to mobility enhancements, this document contains substantive corrections to IEEE
802.16-2004 regarding fixed operation
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1.2 Purpose

This standard will increase the market for broadband wireless access solutions by taking advantage of the
inherent mobility of wireless media. It will fill the gap between very high data rate wireless local area net-
works and very high mobility cellular systems. It will support fixed and mobile services for both enterprise
and consumer markets. 

1.3 Frequency bands

1.3.3 License-exempt frequencies below 11 GHz (primarily 5–6 GHz)

Change the subclause as indicated:

The physical environment for the license-exempt bands below 11 GHz is similar to that of the licensed
bands in the same frequency range, as described in 1.3.2. However, the license-exempt nature introduces
additional interference and co-existence issues, whereas regulatory constraints limit the allowed radiated
power. In addition to the features described in 1.3.2, the PHY and MAC introduce mechanisms such as
dynamic frequency selection (DFS) to facilitate the detection and avoidance of interference and the preven-
tion of harmful interference into other users including specific spectrum users identified by regulation. This
includes a mechanism for regulatory compliance called dynamic frequency selection (DFS).

It is recognized that some administrations require notification of terminal location for certain services in
some license-exempt bands, which is a form of licensing. Conversely, it is possible to have uncoordinated
usage within a licensed allocation. In these and other similar cases the pertinent issues for license-exempt
usage remain as described in the preceding paragraph. 

In the context of this standard, the use of the term “license-exempt frequencies” or “license-exempt bands”
should be taken to mean the situation where licensing authorities do not coordinate individual assignments
to operators, regardless of whether the spectrum in question has a particular regulatory status as license-
exempt or licensed. 
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1.3.4 Air interface nomenclature and PHY compliance

Delete the fourth column of Table 1 and make additional changes as indicated:

Change the last paragraph as indicated:

Implementations of this standard for license-exempt frequencies below 11 GHz (such as those listed in B.1)
shall comply with the WirelessMAN-SCa PHY as described in 8.2, the WirelessMAN-OFDM PHY as
described in 8.3, or the WirelessMAN-OFDMA PHY as described in 8.4. They shall further comply with the
DFS protocols (6.3.15) (where mandated by regulation) and with 8.5.

1.4 Reference model

Insert the following new subclause into 1.4:

1.4.1 Handover process

The handover (HO) process in which an MS migrates from the air-interface provided by one BS to the air-
interface provided by another BS is defined in 6.3.22.2.

Table 1—Air interface nomenclature

Designation Applicability PHY
specification Options Duplexing

alternative

WirelessMAN-SCTM 10–66 GHz 8.1 — TDD
FDD

WirelessMAN-SCaTM Below 11 GHz
licensed bands

8.2 AAS (6.3.7.6)
ARQ (6.3.4)
STC (8.2.1.4.3)
mobile

TDD
FDD

WirelessMAN-OFDMTM Below 11 GHz
licensed bands

8.3 AAS (6.3.7.6)
ARQ (6.3.4)
Mesh (6.3.6.6)
STC (8.3.8)
mobile

TDD
FDD

WirelessMAN-OFDMA Below 11 GHz
licensed bands

8.4 AAS (6.3.7.6, 8.4.4.6)
ARQ (6.3.4)
HARQ (6.3.17)
STC (8.4.8)
mobile

TDD
FDD

WirelessHUMANTM Below 11 GHz
license-exempt
bands

[8.2, 8.3 or 8.4]
and 8.5

AAS (6.3.7.6)
ARQ (6.3.4)
Mesh (6.3.6.6)
(with 8.3 only)
STC (8.2.1.4.3/8.3.8/8.4.8)

TDD
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USA (http://standards.ieee.org/).
3The IEEE standards or products referred to in this clause are trademarks of the Institute of Electrical and Electronics Engineers, Inc.
4ITU-T publications are available from the International Telecommunications Union, Place des Nations, CH-1211, Geneva 20, Switzer-
land/Suisse (http://www.itu.int/).
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3. Definitions

Change the following definitions as indicated:

3.4 bandwidth stealing: The use, by a subscriber station (SS), of a portion of the bandwidth allocated in
response to a Bandwidth Request for a connection to send another a Bandwidth Request rather than sending
data or data for any of its connections. See also 6.3.6. 

3.12 connection: A unidirectional mapping between base station (BS) and subscriber station (SS) medium
access control (MAC) peers for the purpose of transporting a service flow’s traffic. Connections are
identified by a connection identifier (CID). All traffic is carried on a connection, even for service flows that
implement connectionless protocols, such as Internet Protocol (IP)The MAC defines two kinds of
connections: management connections and transport connections. See also: connection identifier.

3.13 connection identifier (CID): A 16-bit value that identifies a transport connection or a uplink (UL)/
downlink (DL) pair of associated management connections (i.e., belonging to the same subscriber station
(SS)) to equivalent peers in the MAC of the base station (BS) and subscriber station (SS). The connection
identifier (CID) address space is common (i.e., shared) between UL and DL and Table 345 specifies how it
is partitioned among the different types of connections. It maps to a service flow identifier (SFID), which
defines the Quality of Service (QoS) parameters of the service flow associated with that connection.
Security associations (SAs) also exist between keying material and CIDs. See also: connection service flow
identifier.

3.21 dynamic frequency selection (DFS): The ability of a system to switch to different physical RF
channels between transmit and receive activity based on channel measurement criteria to conform to
particular regulatory requirements.

3.27 initial ranging connection identifier: A management connection used by the subscriber station (SS)
and the base station (BS) during the initial ranging process. The initial ranging connection is identified by a
well-known connection identifier (CID) (see Table 345) that is used by a subscriber station (SS) during the
initial ranging process. This CID is defined as constant value within the protocol since an SS has no
addressing information available until the initial ranging process is complete.

3.36 payload header suppression index (PHSI): An 8-bit mask that indicates which bytes in the Payload
Header Suppression Field (PHSF) to suppress and which bytes to not suppress. value that references the
payload header suppression (PHS) Rule.

3.45 BS receive/transmit transition gap (RTG): A gap between the last sample of the uplink burst and the
first sample of the subsequent downlink burst at the antenna port of the base station (BS) in a time division
duplex (TDD) transceiver. This gap allows time for the base station (BS) to switch from receive to transmit
mode and SSs to switch from transmit to receive mode. During this gap, the BS and SS are is not
transmitting modulated data but simply allowing the BS transmitter carrier to ramp up, and the transmit/
receive (Tx/Rx) antenna switch to actuate, and the SS receiver sections to activate. Not applicable for
frequency division duplex (FDD) systems.

3.60 transport connection: A connection used to transport user data. It does not include any traffic over
either the basic, primary or secondary management connections. A fragmentable transport connection is a
connection that allows fragmentation of service data units (SDUs).

3.61 transport connection identifier: A unique identifier taken from the connection identifier (CID)
address space that uniquely identifies the transport connection. All user data traffic is carried on transport
connections, even for service flows that implement connectionless protocols, such as Internet Protocol (IP).
An active or admitted service flow (identified by an service flow id (SFID)) maps to a transport connection
identifier (transport CID) assigned by the BS.
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3.63 BS transmit/receive transition gap (TTG): A gap between the last sample of the downlink burst and
the first sample of the subsequent uplink burst at the antenna port of the base station (BS) in a time division
duplex (TDD) transceiver. This gap allows time for the base station (BS) to switch from transmit to receive
mode and SSs to switch from receive to transmit mode. During this gap, the BS and SS are is not
transmitting modulated data but simply allowing the BS transmitter carrier to ramp down, the transmit/
receive (Tx/Rx) antenna switch to actuate, and the BS receiver section to activate. Not applicable for
frequency division duplex (FDD) systems.

Insert new subclauses under 3.5 as follows:

3.5 base station (BS):

3.5.1 neighbor BS: For any mobile station (MS), a neighbor BS is a base station (BS) (other than the serv-
ing BS) whose downlink transmission can be received by the mobile station (MS).

3.5.2 serving BS: For any mobile station (MS), the serving BS is the base station (BS) with which the
mobile station (MS) has most recently completed registration at initial network-entry or during a handover
(HO).

3.5.3 target BS: The base station (BS) that a mobile station (MS) intends to be registered with at the end of
a handover (HO).

3.5.4 active BS: An active BS is informed of the mobile station (MS) capabilities, security parameters, ser-
vice flows and full MAC context information. For macro diversity handover (MDHO), the mobile station
(MS) transmits/receives data to/from all active BSs in the diversity set.

Insert new definitions as follows:

3.71 adjacent subcarrier allocation: A permutation where the subcarriers are located adjacent to each
other.

3.72 anchor BS: For macro diversity handover (MDHO) or fast BS switching (FBSS) supporting mobile
station (MS)s, this is a base station (BS) where the mobile station (MS) is registered, synchronized, performs
ranging and monitors the downlink (DL) for control information. For fast BS switching (FBSS) supporting
mobile station (MS), this is the serving BS that is designated to transmit/receive data to/from the mobile sta-
tion (MS) at a given frame.

3.73 backbone network: Communication mechanism by which two or more base station (BS)s communi-
cate to each other, and may also include communication with other networks. The method of communication
for backbone networks is outside the scope of this standard.

3.74 broadcast connection: The management connection used by the base station (BS) to send medium
access control (MAC) management messages on a downlink to all subscriber station (SS). The broadcast
connection is identified by a well-known connection identifier (CID) (see Table 345). A fragmentable
broadcast connection is a connection that allows fragmentation of broadcast MAC management messages.

3.75 diversity set: The diversity set contains a list of active BSs to the mobile station (MS). The diversity set
is managed by the mobile station (MS) and base station (BS). The diversity set is applicable to macro diver-
sity handover (MDHO) and fast BS switching (FBSS).

3.76 frequency assignment (FA) index: A network specific logical frequency assignment (FA) index
assignment. FA index assignment is used in combination with operator specific configuration information
provided to the mobile station (MS) in a method outside the scope of this standard.
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