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Abstract: Enhancements to the WirelessMAN-Advanced Air Interface, an air interface designated
as “IMT-Advanced” by the International Telecommunication Union—Radiocommunication Sector
(ITU-R), are specified in this standard. Improved support for machine-to-machine applications are
provided by these enhancements.
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Notice and Disclaimer of Liability Concerning the Use of IEEE Documents: IEEE Standards documents are developed
within the IEEE Societies and the Standards Coordinating Committees of the IEEE Standards Association (IEEE-SA) Standards
Board. IEEE develops its standards through a consensus development 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 without compensation. 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.

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

IEEE does not warrant or represent the accuracy or content of the material contained in its standards, 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 in its standards 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 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 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 [EEE 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, seck the advice of a competent professional in determining the
appropriateness of a given IEEE standard.

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.

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 the official position of IEEE or any of its committees and shall not be considered to
be, nor 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 to ensure 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. Any person who
would like to participate in evaluating comments or revisions to an IEEE standard is welcome to join the relevant IEEE working

group at http://standards.ieee.org/develop/wg/.

Comments on standards should be submitted to the following address:

Secretary, IEEE-SA Standards Board
445 Hoes Lane

Piscataway, NJ 08854-4141

USA

Photocopies: Authorization to photocopy portions of any individual standard for internal or personal use is granted by The
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Notice to users

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

This document is copyrighted by the IEEE. It is made available 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 this document
available for use and adoption by public authorities and private users, the IEEE does not waive any rights in
copyright to this document.

Updating of IEEE 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. 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 [JEEE-SA Website or contact the IEEE at the address listed
previously. For more information about the IEEE Standards Association or the IEEE standards development
process, visit the IEEE-SA Website.

Errata

Errata, if any, for this and all other standards can be accessed at the following URL: http:/
standards.ieee.org/findstds/errata/index.html. Users are encouraged to check this URL for errata
periodically.
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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 802.16.1b-2012, IEEE Standard for WirelessMAN-Advanced Air Interface
for Broadband Wireless Access Systems—Amendment 1: Enhancements to Support Machine-to-Machine
Applications.

This amendment specifies enhancements to the WirelessMAN-Advanced Air Interface, an air interface
designated as “IMT-Advanced” by the International Telecommunication Union—Radiocommunication
Sector (ITU-R). The enhancements provide improved support for machine-to-machine applications. As of
the approval date, the applicable version of IEEE Std 802.16.1 is IEEE Std 802.16.1-2012, as amended by
IEEE 802.16.1b-2012.
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1. Overview

Insert new subclause 1.5:

1.5 Support for Machine-to-Machine (M2M) communications

The M2M communication is referred to as the information exchange between devices through a base station,
or between a device and a server in the core network through a base station that may be carried out without
any human interaction.

M2M communications is a very distinct capability that enables the implementation of the “Internet of
things.”

Some of the typical use cases that the M2M communication enables are secured access and surveillance,
tracking and tracing, public safety, payment, health care, remote maintenance and control, metering,
consumer devices, and retailing.

In order to enable a range of Machine-to-Machine applications in which the device communications require
wide area wireless coverage in licensed bands, and are automated rather than human-initiated or human-
controlled for purposes such as observation and control, some MAC protocols and PHY specifications have
been changed for enhancement. MAC enhancements and minimal PHY modifications include support of
lower power consumption at the device, support by the base station of significantly larger numbers of
devices, efficient support of small burst transmission, and improved device authentication.
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3. Definitions

Insert the following definitions in alphabetical order:

Machine-to-Machine (M2M) communication: Information exchange between user devices through a
Base Station, or between a device and a server in the core network through a Base Station that may be
carried out without any human interaction.

M2M ASN: An Access Service Network that supports M2M service.

M2M device: An MS that is capable of providing M2M communication.

M2M feature: A unique characteristic of an M2M application.

M2M device group: A group of M2M devices that share one or more features in common.
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6. WirelessMAN-Advanced Air Interface

6.2 Medium access control

6.2.1 Addressing

6.2.1.2 Logical identifiers

6.2.1.2.1 Station identifier (STID)

Insert the following text at the end of the first paragraph of 6.2.1.2.1:

The STID is also used to identify the M2M devices in the domain of the ABS. The ABS may assign the
same STID to multiple M2M devices.

If the assigned STID to an M2M device is shared with other M2M device(s), the ABS shall assign the frame(s)
in which the STID is valid for an M2M device. The assigned STID to an M2M device is valid only in the frame
(i.e., Frame,,,,) that satisfies the following condition:

Frame,,,,, mod STID-Valid-Periodicity = STID-Valid-Offset

where Frame,,,, denotes the frame sequence number. The parameters STID-Valid-Periodicity and STID-
Valid-Offset are transmitted by the ABS in the AAI-REG-RSP message. For the M2M devices sharing the
same STID, their STID-Valid-Periodicity values shall be identical, and their STID-Valid-Offset values shall
be unique.

Insert new subclause 6.2.1.3 as indicated:
6.2.1.3 Address for machine-to-machine application

Insert new subclause 6.2.1.3.1 as indicated:
6.2.1.3.1 M2M Group Identifier (MGID)

An M2M Group Zone is a logical zone comprising multiple ABSs. An M2M Group Zone is identified by
M2M-GROUP-ZONE-ID. M2M-GROUP-ZONE-ID is broadcasted in the AAI-SCD message if the M2M
feature is supported by an ABS. MGID is a 12-bit value that uniquely identifies a downlink multicast service
flow shared by a group of M2M devices within an M2M Group Zone.

M2M Group Zone Indexes are defined as localized indexes assigned to M2M Group Zones of an ABS. For a
given MGID and M2M-GROUP-ZONE-ID assigned to an M2M device, the M2M Group Zone index is
dependent on the ABS with which the M2M device is communicating. The M2M device shall derive the
M2M Group Zone index corresponding to the assigned M2M-GROUP-ZONE-ID before receiving the MAC
control message addressed by the ABS using the MGID.

An M2M device derives the M2M-Group-Zone-Index corresponding to an M2M-GROUP-ZONE-ID based
on the implicit ordering of the M2M-GROUP-ZONE-IDs in the AAI-SCD message. The M2M-Group-
Zone-Index of the first included M2M-GROUP-ZONE-ID in the broadcast message is assigned to be 0 and
increases sequentially until (MAX M2M_Group_Zone — 1), where the Maximum number of M2M Group
Zones (MAX M2M_Group_ Zone) supported by an ABS is defined to be 4. Hence, when the ABS is part of
only one M2M Group Zone, it broadcasts only one M2M-GROUP-ZONE-ID and the M2M device derives
the corresponding M2M-Group-Zone-Index as 0b00. An M2M device group is addressed using the MGID
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and the corresponding M2M-Group-Zone-Index. All MGIDs that are assigned to an M2M device belong to
the same M2M Group Zone. When an M2M device changes its preferred ABS or S-ABS, it shall derive the
M2M-Group-Zone-Index corresponding to the M2M Group Zone for the new ABS.

An MGID is assigned to a multicast service flow of an M2M device by a network entity after initial network
entry through a DSA procedure and is released during an explicit network exit or when the M2M device
enters the DCR mode. The assigned MGID shall be retained by an M2M device even in idle mode unless the
M2M device exits from the network or the network explicitly deletes the service flow associated with the
MGID. An M2M device may be assigned multiple MGIDs, each for a different multicast service flow. The
MGID may be re-assigned during the Connected State and the idle mode. During the Connected State, the
MGID may be changed, and deleted, by the DSC and the DSD procedure, respectively.

During the idle mode, the MGID may be changed by location update or network reentry. When the ABS
changes the MGID of all M2M devices within the multicast group, the ABS may trigger the group location
update via paging message. When the M2M device performs the timer-based location update, if the ABS
needs to update the MGID of M2M device, the AAI-RNG-RSP message with new MGID is sent by the ABS
in response to the AAI-RNG-REQ message.

An ABS may use AAI-PAG-ADV to indicate the update of MGID and its new value to all the M2M devices
in a group. When an idle mode M2M device that belongs to the M2M device group (identified by its MGID)
receives a paging message directed to its MGID and the Action Code is set to Ob11, this M2M device shall
update its MGID based on the new MGID value indicated.

After receiving the AAI-PAG-ADV message that contains a new MGID, the M2M device shall send the
AAI-RNG-REQ message with ranging purpose indication set to 0b0011 (idle mode location update) and
MGID acknowledgment indication to acknowledge the reception of the AAI-PAG-ADV message. If the
ABS does not receive the acknowledgment from some of the M2M devices belonging to that M2M device
group in which MGID was updated, it assumes that those M2M devices missed the MGID update
information. In the next paging cycle, the ABS may ask those M2M devices to perform a location update to
acquire the new MGID value through the AAI-RNG-RSP message.

The ABS may use the M2M device group MAC Control (AAI-MGMC) message with the MGID to send the
information to multiple M2M devices. The M2M device shall respond to acknowledge this message with the
AAI-MSG-ACK message defined in 6.2.3.36.

The information of the neighboring M2M Group Zones may be advertised by ABSs of a given M2M Group
Zone in the AAI-NBR-ADV message. Neighboring M2M Group Zones implies the M2M Group Zones that
neighboring ABSs belong to that are different from the M2M Group Zones that the S-ABS belongs to.

The AAI-NBR-ADV message contains M2M-GROUP-ZONE-ID of the neighboring M2M Group Zones
along with the mappings of MGID from an M2M Group Zone of the S-ABS to one or more neighboring
M2M Group Zones. When an M2M device changes its preferred ABS or S-ABS to an ABS that belongs to a
different M2M Group Zone than the current S-ABS, it may have the MGID mapping information for the
M2M Zones of the preferred ABS and can derive M2M-Group-Zone-Index corresponding to M2M-
GROUP-ZONE-IDs supported by the preferred ABS, if it has already received the AAI-NBR-ADV
message. The ordering of M2M-GROUP-ZONE-IDs of a neighbor ABS reported in the AAI-NBR-ADV
message follows the ordering of the M2M-GROUP-ZONE-IDs in the AAI-SCD message broadcasted by the
neighboring ABS.

The AAI-NBR-ADV message including M2M Group Zone information may only be transmitted by the
ABSs that are situated at the M2M Group Zone boundaries.
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Insert new subclause 6.2.1.3.2 as indicated:

6.2.1.3.2 Fixed M2M Deregistration ID (FMDID)

A 16-bit value that uniquely identifies a fixed M2M device in the domain of the ABS. An FMDID is
assigned to a fixed M2M device by an ABS during idle mode entry and released during the network reentry.

The ABS may assign a new FMDID to a fixed M2M device during a location update procedure.

6.2.2 MAC PDU formats

6.2.2.1.3 MAC signaling header

Change the contents of Table 6-5 as indicated:

Table 6-5—Type field encodings for MAC signaling header type

Type field
(5 bits)

MAC signaling header type

00000

BR with STID

00001

BR without STID

00010

Service specific scheduling control header

00011

Sleep control

00100

AMS battery level report

00101

Uplink power status report

00110

Correlation matrix feedback

00111

MIMO feedback

Grant Management

M2M Bandwidth request (BR) with STID header

M2M abnormal power down report

M2M abnormal power down confirmation

0466401100-11111

Reserved

Insert new subclause 6.2.2.1.3.10:

6.2.2.1.3.10 M2M Bandwidth request (BR) with STID header

When an M2M device requests bandwidth through an UL resource allocated by the CDMA Allocation A-
MAP IE, it shall transmit M2M BR with STID signaling header on the allocated UL resource if the
STID-Valid-Offset is assigned to it. Otherwise it shall transmit BR with STID signaling header. M2M BR
with STID header format is defined in Table 6-15a.
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Table 6-15a—M2M BR with STID header format

Syntax (f)iiis) Notes

M2M BR with STID () {

FID 4 Flow Identifier. Set to 0010.

Type 5 MAC signaling header type = 0b01001.

Length 3 Indicates the length of the signaling header in bytes.

BR Size 17 Aggregated bandwidth request size in bytes.

BR FID 4 The FID for which UL bandwidth is requested.

STID 12 STID of the M2M device that requests UL
bandwidth.

STID-Valid-Offset 3 STID-Valid-Offset of the M2M device that requests
UL bandwidth.

}

Insert new subclause 6.2.2.1.3.11:

6.2.2.1.3.11 M2M abnormal power down report header

When an M2M device in the Connected State detects an abnormal power down event, it sends an M2M
abnormal power down report signaling header indicating that an abnormal or involuntary power down has
occurred. The M2M abnormal power down report signaling header is defined in Table 6-15b.

Table 6-15b—M2M abnormal power down report header format

Size

Syntax (bits) Notes
M2M Abnormal Power
Report Down Report () {
FID 4 Flow Identifier. Set to 0b0010.
Type 5 MAC Signaling header type = 0b01010.
Length 3 Indicates the length of the signaling header in bytes.
STID 12 Indicates STID of the M2M device that transmits this

M2M abnormal power down report signaling header.

STID-Valid-Offset 3 Indicates STID-Valid-Offset of the M2M device that
sends this M2M abnormal power down report signaling
header. If the assigned STID is not shared with other
M2M devices, M2M device shall set this field to zero.

Emergency Type 1 0b0: power outage
0bl: Reserved
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Table 6-15b—M2M abnormal power down report header format (continued)

Syntax (?)iii:) Notes

EC 1 0: Unprotected
1: Protected using CMAC
If(EC=1) {
ROC 3 3 LSBs of Roll over counter (see 6.2.5.7 for details).
CMAC 16 CMAC (see 6.2.5.7 for details).
} else {
Reserved 3
H
}
Insert new subclause 6.2.2.1.3.12:

6.2.2.1.3.12 M2M abnormal power down confirmation header

An M2M abnormal power down confirmation signaling header shall be transmitted by the ABS in response
to a received abnormal power down report. The M2M abnormal power down confirmation signaling header

is defined in Table 6-15c.

Table 6-15¢c—M2M abnormal power down confirmation header format

Size

Syntax (bits) Notes
M2M Abnormal Power Down
Confirmation () {
FID 4 Flow Identifier. Set to 0b0010.
Type 5 MAC Signaling header type = 0b01011.
Length 3 Indicates the length of the signaling header in bytes.
STID-Valid-Offset 3 Indicates STID-Valid-Offset of the M2M device in

the received M2M abnormal power down report
signaling header.

Reserved

Reserved. This field shall be set to zero.

6.2.3 MAC Control messages

Change Table 6-28 as indicated:
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Table 6-28—MAC Control messages

No. Fu::g)snal Message names | Message description Security Connection
70 RELAY AAI-ARS- ARS configuration N/A Unicast
CONFIG-CMD Command
71 M2M AAI-MTE-IND | M2M multicast N/A: in broadcast Broadcast/Mul-
transmission end Null: in multicast ticast (using
indication when multicast SA | MGID)
is not established
Encrypted/ICV: in
multicast when
multicast SA is
established
72 M2M AAI-MGMC M2M device group N/A: in broadcast Broadcast/Mul-
MAC Control Null: in multicast ticast (using
when multicast SA | MGID)
is not established
Encrypted/ICV: in
multicast when
multicast SA is
established
73-255 Reserved
6.2.3.1 AAI-RNG-REQ
Change Table 6-29 as indicated:
Table 6-29—AAI-RNG-REQ message field description
Field Size Value Condition
(bits)
Ranging Purpose 4 0b0000 = Initial network entry
Indication 0b0001 = HO reentry
0b0010 = Network reentry from
idle mode
0b1101 = NS/EP call setup
0b1110 = Network Reentry from
idle mode of AMS which has
entered idle mode in R1 BS
Ob1111 = Reserved Ranging
Purpose Indicator Extension
If (Ranging Purpose
Indication ==0bl1111) {
Ranging Purpose 3 0b000 = Abnormal power down
Indicator Extension 0b001-0bl11 = Reserved
i
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Table 6-29—AAI-RNG-REQ message field description (continued)

Size

unsigned integer (i.e., STC rate = 1
as 0b000 ~ STC rate =8 as Ob111)

Field (bits) Value Condition

} else if (Ranging // Network reentry from idle mode

Purpose Indication ==

0b0010) {

if (S-SFH Network

Configuration bit ==

Obl or AMSID privacy

is disabled) {

AMS MAC address 48 AMS’s real MAC address

} else{

Deregistration Identi- 18 The ID that the AMS is assigned If the Localized-Idle-

fier (DID) for idle mode and currently Mode-flag is set to 1 in the
maintains. AAI-DREG-REQ/RSP

message, DID shall not be
included in this message.

Fixed M2M 16 Used to indicate Fixed M2M Shall be present if the

Deregistration ID Deregistration ID used to identify Localized-Idle-Mode-flag

(FMDID) the fixed M2M device in idle mode | is setto 1 in the AAI-
0.210_1 DREG-REQ/RSP

message.

}

MFM-bitmap 2 Bitmap to indicate the MFM Shall be present if MFM 0
(MIMO Feedback Mode)s for or MFM 4 are supported
which the M2M device is sending by a fixed M2M device
feedback as described in and an M2M device is
Table 6-223. Maximum of 2 configured to report
distinct concurrent MFM are MIMO feedback during
allowed with MFM-bitmap. network reentry.

LSB #0: MFM 0
LSB #1: MFM 4

If (LSB#0 in MFM-bit-

map == 1)

Wideband CQI 4

Wideband STC rate 3 ‘STC rate - 1’ mapped to 3-bit
unsigned integer (i.e., STC rate = 1
as 0b000 ~ STC rate = 8 as Ob111)

i

If (LSB#1 in MFM-bit-

map == 1){

Wideband CQI 4

Wideband STC 3 ‘STC rate - 1’ mapped to 3-bit
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Table 6-29—AAI-RNG-REQ message field description (continued)

. Size o
Field (bits) Value Condition
Wideband PMI 6 Wideband preferred matrix index

(PMI), size of which is number of
PMI bits (‘NB”) used, mapped to
NB LSB bits of this field, while the

remaining MSB bit(s) is set to zero

©)
i
Paging Controller ID 48 The Paging Controller ID that the If the Localized-Idle-
AMS currently maintains in idle Mode-flag is set to 1 in the
mode. AAI-DREG-REQ/RSP
message, Paging
Controller ID shall not be
included in this message.
Bandwidth Request Size 11 Amount of bandwidth requested in | Shall be present when
bytes M2M device that performs
network reentry requests
bandwidth for UL data to
be transmitted after
completion of the current
network reentry.
} else if (Ranging // 1dle mode location update (and
Purpose Indication == with other additional purposes)
0b0011 |0b0110]0bO111]
0b1011) {
M2M short data burst 1 Indicate that the included M2M Shall be present if M2M
encryption indicator short data burst is encrypted. device includes M2M short
0b0: Not encrypted data burst in this message.
Obl: Encrypted
Current-M2M-GROUP- 12 M2M-GROUP-ZONE-ID for the Shall be present when an
ZONE-ID current MGID M2M device requests
MGID update during
location update or network
reentry if the M2M device

does not have the
information of new M2M

Group Zone.

For (i =0:i <Num-

MGID:; i++){

Current-MGID 12 Current MGID Shall be present when an
M2M device requests
MGID update during
location update or network
reentry if the M2M device
does not have the
information of new M2M

Group Zone.
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Table 6-29—AAI-RNG-REQ message field description (continued)

. Size o
Field (bits) Value Condition
MGID acknowledgment 1 Indicate that new MGID was Shall be present when the
indication received successfully M2M device sends this
message to acknowledge
the reception of new
MGID included in the
AAI-PAG-ADV message.
}#eﬂd—ef—R—&ﬂgmg—
Purpesetndieation clse
if (Ranging Purpose
Indication == 0b1111) {
if (Ranging Purpose //Abnormal or involuntary power
Indicator Extension == down
0b000) {
i
//end of Rangin
Purpose Indication
Retrials 2 The number of failed trials in this Shall be present when an
ranging process M2M device is configured
Bits 0—1: Indicates the number of to report statistics of initial
retrials in the channel ranging ranging during network
access as follows: entry or reentry, periodic
00:Success in the first attempt ranging, or HO ranging.
01:Success in the second attempt
10:Success in the third attempt
11:Success in the fourth or later
attempt
6.2.3.2 AAI-RNG-RSP

Change Table 6-30 as indicated:

Table 6-30—AAI-RNG-RSP message field description

indicator

. Size o e e
Field (bits) Value/Description Condition
Bandwidth grant 1 0b0: Accept bandwidth request, Shall be included if AAI-

and the M2M device does not need

to do bandwidth request after

network reentry
Obl: Reject bandwidth request, and

RNG-RSP message is

transmitted in response to
the AATI-RNG-REQ

message that includes

the M2M device needs to do
bandwidth request after network

bandwidth request size
during network reentry

reentry

from idle mode.
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Table 6-30—AAI-RNG-RSP message field description (continued)

. Size .. o
Field (bits) Value/Description Condition
M2M-Group-Zone- 2 M2M-Group-Zone-Index of the Shall be present when
Index corresponding M2M-GROUP- MGID needs to be updated
ZONE-ID that the New-MGID during location update or
belongs to. It is derived based on network reentry (see
the implicit ordering of the M2M- 6.2.1.3.1) if the ABS is
GROUP-ZONE-IDs in the AAI- part of more than one
SCD message transmitted by the M2M Group Zone.
ABS.
For (i=0: i <Num- Number of MGID (Num-MGID)to | Shall be present if MGID
MGID; i++) update. needs to be updated (see
6.2.1.3.1).
Current-MGID 12
New-MGID 12
New-MGSS 64 Shall be included only in
the encrypted AAI-RNG-
REQ message when the
MGID is updated.
i
If (Location Update
Response == 0x0){
New Fixed M2M 16 New FMDID that the fixed M2M Shall be present if the
Deregistration ID device shall maintain in idle mode. | Localized-Idle-Mode-flag
is set to 1 in the AAI-
DREG-REQ/RSP
message.
}

6.2.3.3 AAI-RNG-ACK
Insert the following text before Table 6-31:

For initial ranging of M2M groups, if the ABS receives a ranging preamble code dedicated for an M2M
group and a ranging status of the detected ranging preamble code is equal to “success,” it does not include
UL transmission parameter adjustments that correspond to the detected ranging preamble code in the AAI-
RNG-ACK message.

6.2.3.8 AAI-REG-REQ

Change the contents of Table 6-36 as indicated:
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Table 6-36—AAI-REG-REQ message field description

Field Size (bits) Value/Description Condition
Support of STID 1 0: STID sharing is not supported Shall be included when an
Sharing 1: STID sharing is supported M2M device is performing

initial network entry.

Ranging backoff 1 0b0: Indicates decreasing ranging Shall be present when an
mechanism backoff mechanism defined in M2M device is performing

6.2.18.7.2 is supported initial network entry.

0bl: Indicates decreasing ranging

backoff mechanism defined in

6.2.18.7.2 is not supported

6.2.3.9 AAI-REG-RSP

Change the contents of Table 6-37 as indicated:

Table 6-37—AAI-REG-RSP message field description

Field Size (bits) Value/Description Condition
Support of STID Sharing 1 0: STID sharing is not supported Shall be included when
1: STID sharing is supported an M2M device is
performing initial
network entry.
STID-Valid-Periodicity 3 The STID-Valid-Periodicity together If support of STID
with STID-Valid-Offset indicates at sharing is supported by
which frames the assigned STID is valid | M2M device and the

for the M2M device

ABS, this parameter
shall be included when
an M2M device is
performing initial
network entry or an
M2M device has no
STID pre-assigned
when it is performing a

network reentry
procedure (see 6.2.15).
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Table 6-37—AAI-REG-RSP message field description (continued)

Field

Size (bits)

Value/Description

Condition

STID-Valid-Offset

3

The STID-Valid-Offset together with

If support of STID

STID-Valid-Periodicity indicates at

sharing is supported by

which frames the assigned STID is valid

M2M device and the

for the M2M device

ABS, this parameter
shall be included when
an M2M device is
performing initial
network entry or an
M2M device has no
STID pre-assigned

network reentry
procedure (see 6.2.15).

Ranging backoff
mechanism

0b0: Indicates decreasing ranging back-
off mechanism defined in 6.2.18.7.2 is

supported

0bl: Indicates decreasing ranging back-
off mechanism defined in 6.2.18.7.2 is

not supported

Shall be present when
an M2M device is
performing initial
network entry.

Indication of GD scheme

|—

0b00: Not support GD scheme
0bO01: Support GD scheme

Present when an ABS

supports an M2M
feature.

6.2.3.13 AAI-NBR-ADV

Change Table 6-41 as indicated:

Table 6-41—AAI-NBR-ADV message field description

. Size .. \e
Field (bits) Value/Description Condition
}//end of for N-NBR-ABSs
For ( = 0; <N-NBR-ABSs; N-NBR-ABSs denotes the number of
jHH) § neighboring ABSs [1..64].
For (n=0; n <N-M2M- N-M2M-GROUP-ZONE denotes the Shall be present when
GROUP-ZONE: nt++){ number of M2M Group Zones that the | N-M2M-GROUP-
neighbor ABS belongs to [1..4]. ZONE > 1
M2M-GROUP-ZONE-ID 12
1
1
For (i=0; i <Num-M2M- Num-M2M-Zones denotes the num-
Zones:; i++) { ber of neighboring M2M Zones [1..4].
M2M-GROUP-ZONE-ID 12 Denotes the neighbor M2M-GROUP-
ZONE-ID.
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Table 6-41—AAI-NBR-ADV message field description (continued)

Size

Field (bits) Value/Description Condition

For (m = 0: m <Num-MGID- Num-MGID-Mapping is the number Shall be present when

Mapping; m++) { of mappings of current MGID and the mapping of M2M
new MGID between the serving M2M | Service IDs to MGIDs
Zone and the neighbor M2M Zone, is different in the
where the current MGID is not the neighboring M2M Zone
same as the new MGID [1..4096].

Current MGID to New MGID 24 The 12 L.SBs denote the MGID in

mapping current M2M Zone and the 12 MSBs

denote the corresponding MGID in
the associated neighboring M2M

Zone.
A value of 0 for 12 MSBs denotes that
the associated service is not supported

in the corresponding neighboring

M2M Zone.
t
t
For (i =0; i <N-NBR-R1-
BSs; i++) {

6.2.3.21 AAI-DREG-REQ message

Change Table 6-49 as indicated:

Table 6-49—AAI-DREG-REQ message field description

Field Size (bits) Value/Description Condition

Deregistration_Request 3 Used to indicate the purpose of this
Code message

0x00: AMS deregistration request from
ABS and network

0x01: request for AMS deregistration
from S-ABS and initiation of AMS idle
mode.

0x02: response for the unsolicited
AAIDREG-RSP message with action
code 0x05 by the ABS.

0x03: reject for the unsolicited AAI-
DREG-RSP message with action code
0x05 by the ABS. This code is applicable
only when an AMS has a pending UL
data to transmit.

0x04: request for AMS deregistration
from S-ABS to enter DCR mode

0x05: response for the unsolicited
AAIDREG-RSP message with action
code 0x00, 0x01, 0x02, or 0x03
0x06—0x07: Reserved
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Table 6-49—AAI-DREG-REQ message field description (continued)

Field Size (bits) Value/Description Condition
If
(Deregistration_Request
Code == 0x01) {
Localized-Idle-Mode-flag 1 0: The M2M device enters the normal This parameter shall be
idle mode. present when the fixed
1: The M2M device enters the localized M2M device enters the
idle mode. idle mode and the
localized idle mode is
supported by the M2M
device
}
If
(Deregistration_Request_
Code == 0x02) {
Localized-Idle-Mode-flag 1 0: The M2M device enters the normal This parameter shall be
idle mode. present when the fixed
1: The M2M device enters the localized M2M device enters the
idle mode. idle mode and the
localized idle mode is
supported by the M2M
device
i

6.2.3.22 AAI-DREG-RSP message

Change Table 6-50 as indicated:

Documents

18 Document Sharing Hub

i ) . ) _Cog right © 2012 IEEE, All ri%hts reserved. m
Authorized licensed use limited to: Tsinghua Univer |X/. ownloaded on February 26,2026 at 02:06:50 UTC from IEEE Xplore. Restrictions apply.

Full document details: IEEE 802.16.1b-2012


http://www.avadocuments.com/doc/ieee-802-16-1b-2012
http://www.avadocuments.com/doc/ieee-802-16-1b-2012

IEEE Std 802.16.1b-2012

IEEE Standard for WirelessMAN-ADvanced Air Interface for Broadband Wireless Access Systems—Amendment 1

Table 6-50—AAI-DREG-RSP message format

Field

Size (bits)

Value/Description

Condition

Action Code

4

Used to indicate the purpose of this
message

0x00: AMS shall immediately
terminate service with the ABS and
should attempt network entry at another
ABS

0x01: AMS shall listen to the current
ABS but shall not transmit until a RES-
CMD message or AAI-DREG-RSP
message with action code 0x02 or 0x03
is received.

0x02: AMS shall listen to the current
ABS but only transmit on the control
connection.

0x03: AMS shall return to normal
operation and may transmit on any of
its active connections.

0x04: This option is valid in response to
an AAI-DREG-REQ message with De-
registration_Request Code = 0x00.
The AMS shall terminate current
Connected State with the ABS.

0x05: AMS shall begin idle mode
initiation: a) to signal AMS to begin
idle mode in unsolicited manner or b) to
allow AMS to transmit AMS-initiated
idle mode request at the REQ-Duration
expiration

0x06: This option is valid only in
response to an AAI-DREG-REQ
message with De-

registration Request Code 0x01: a) to
reject AMS-initiated idle mode request
or b) to allow AMS to transmit AMS-
initiated idle mode request at the REQ-
Duration expiration

0x07: This option is valid in response to
an AAI-DREG-REQ message with
De-registration_Request Code = 0x01
to allow AMS-initiated idle mode
request.

0x08: This option is valid only in
response to an AAI-DREG-REQ
message with De-

registration Request Code 0x04 to
allow retention of the AMS’s
connection information

0x09: This option is valid only in
response to an AAI-DREG-REQ
message with De-

registration Request Code 0x04 to
reject retention of the AMS’s
connection information

0x10-0x15: Reserved

If (Action Code ==
0x05) {
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Table 6-50—AAI-DREG-RSP message format (continued)

Field Size (bits) Value/Description Condition
Localized-Idle-Mode- 1 0: The M2M device enters the normal This parameter shall be
flag idle mode. present when the fixed

1: The M2M device enters the localized | M2M device enters the

idle mode. idle mode and when the
localized idle mode is
supported by the ABS.

Paging cycle 4 Used to indicate Paging cycle for the
AMS 0x00: 4 superframes
0x01: 8 superframes
0x02: 16 superframes
0x03: 32 superframes
0x04: 64 superframes
0x05: 128 superframes
0x06: 256 superframes
0x07: 512 superframes
0x08: 32 768 superframes
0x09: 262 144 superframes
0x10: 4 194 304 superframes
0x1108-0x15: Reserved

Paging offset 12 Used to indicate Paging offset for the
AMS. Determines the superframe
within the paging cycle from which the
paging listening interval starts.

Shall be smaller than Paging cycle
value.

M2M paging offset 10 Used to indicate the superframe within Shall be present when
the paging cycle at which the M2M the Paging cycle value is
device’s paging listening interval starts. | set to 0x08, 0x09, or
The superframe is determined by 0x10 and the paging
concatenating the M2M paging offset offset of an M2M device
field and the Paging offset field. M2M is set to a value longer
paging offset shall be interpreted as the | than 2048 superframes.
MSB.

Shall be smaller than Paging cycle
value.

Paging controller ID 48 Used to indicate Paging controller that For fixed M2M devices,
manages and retains the AMS’s idle this parameter is present
mode information only when the Localized-
0.248_1 Idle-Mode-flag == 0b0

Paging group ID 16 Used to indicate Paging group that the For fixed M2M devices
AMS is located in this parameter is present
0.2 1 only when the Localized-

Idle-Mode-flag == 0b0

Deregistration ID 18 Used to indicate Deregistration ID used | Present when the S-SFH

to identify the AMS in idle mode
0.218-1

Network Configuration
bit == 0b0.

For fixed M2M devices
this parameter is present
only when the Localized-
Idle-Mode-flag == 0b0.
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Table 6-50—AAI-DREG-RSP message format (continued)

Field

Size (bits)

Value/Description

Condition

Fixed M2M

Deregistration 1D
FMDID

16

Fixed M2M Deregistration ID

For fixed M2M devices,
this parameter is present
only when the Localized-
Idle-Mode-flag == Obl.

Idle Mode Retain
Information element

Provided as part of this message
indicative only. Network reentry from
idle mode process requirements may
change at time of actual reentry. For
each bit location, a value of 0 indicates
the information for the associated
reentry control messages shall not be
retained and managed; a value of 1
indicates the information for the
associated reentry control message
shall be retained and managed.

Bit 0: Retain AMS service and
operational information associated with
AAI-SBC-REQ/RSP messages.

Bit 1: Retain AMS service and
operational information associated with
AAI-PKM-REQ/RSP messages.

Bit 2: Retain AMS service and
operational information associated with
AAI-REG-REQ/RSP messages.

Bit 3: Retain AMS service and
operational information associated with
network address.

Bit 4: Retain AMS state information.
The information retained by setting bit
4 includes configuration of all Service
Flows in the AMS as set by successful
AAI-DSA and AAI-DSC transactions.
In particular it includes FIDs and
related description (QoS descriptors
and CS classifier information)

REQ-Duration

Used to indicate waiting value for the
AAI-DREG-REQ message with
De-registration_Request Code = 0x01
0.2%-1: measured in frames

Present if needed

M2M device-specific

Idle Mode Timer

Length in seconds of the maximum
interval between two consecutive

Shall be present when
the M2M device enters

location updates while the M2M device

idle mode and an ABS

is in idle mode

assigns a long interval
for timer based location

update

}

If (Action Code ==
0x06) {

REQ-Duration

Used to indicate waiting value for the
AAI-DREG-REQ message with
De-registration_Request_Code = 0x01
0..2%-1: measured in frames

Present if needed
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Table 6-50—AAI-DREG-RSP message format (continued)

Field Size (bits) Value/Description Condition
If (Action Code ==
0x07) {
Localized-Idle-Mode- 1 0: The M2M device enters the normal This parameter shall be
flag idle mode. present when the fixed
1: The M2M device enters the localized | M2M device enters the
idle mode. idle mode and when
localized idle mode is
supported by the ABS.
Paging cycle 4 Used to indicate Paging cycle for the
AMS
0x00: 4 superframes
0x01: 8 superframes
0x02: 16 superframes
0x03: 32 superframes
0x04: 64 superframes
0x05: 128 superframes
0x06: 256 superframes
0x07: 512 superframes
0x08: 32 768 superframes
0x09: 262 144 superframes
0x10: 4 194 304 superframes
0x1108-0x15: Reserved

Paging offset 12 Used to indicate Paging offset for the
AMS. Determines the superframe
within the paging cycle from which the
paging listening interval starts.

Shall be smaller than Paging cycle
value.
Second paging offset 12 Used to indicate additional paging off- Shall be present when
set for the M2M device. the second paging offset
is assigned to the M2M
device (see 6.2.18.7.1)
M2M paging offset 10 Used to indicate the superframe within Shall be present when
the paging cycle at which the M2M the Paging cycle value is
device’s paging listening interval starts. | set to 0x08, 0x09, or
The superframe is determined by 0x10 and the paging
concatenating the M2M paging offset offset of an M2M device
field and the Paging offset/Second is set to a value longer
paging offset field. M2M paging offset | than 2048 superframes
shall be interpreted as the MSB.
Shall be smaller than Paging cycle
value.

Paging controller ID 48 Used to indicate Paging controller that | For fixed M2M devices,
manages and retains the AMS’s idle this parameter is present
mode information only when the Localized-
0.248_1 Idle-Mode-flag == 0b0

Paging group ID 16 Used to indicate Paging group that the For fixed M2M devices,

AMS is located in
0.2'-1

this parameter is present
only when the Localized-
Idle-Mode-flag == 0b0
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Table 6-50—AAI-DREG-RSP message format (continued)

Field Size (bits) Value/Description Condition
Deregistration ID 18 Used to indicate Deregistration ID used | Present when the S-SFH
to identify the AMS in idle mode Network Configuration
0.218-1 bit == 0b0.
For fixed M2M devices,

this parameter is present
only when the Localized-
Idle-Mode-flag == 0b0.

Fixed M2M 16 Fixed M2M Deregistration ID For fixed M2M devices,

Deregistration ID this parameter is present

(FMDID) only when the Localized-
Idle-Mode-flag == Obl.

Idle Mode Retain 5 Provided as part of this message indica-

Information element tive only. Network reentry from idle

mode process requirements may change
at time of actual reentry. For each bit
location, a value of 0 indicates the
information for the associated reentry
control messages shall not be retained
and managed; a value of 1 indicates the
information for the associated reentry
control message shall be retained and
managed.

Bit 0: Retain AMS service and opera-
tional information associated with AAI-
SBC-REQ/RSP messages.

Bit 1: Retain AMS service and opera-
tional information associated with AAI-
PKM-REQ/RSP messages.

Bit 2: Retain AMS service and opera-
tional information associated with AAI-
REG-REQ/RSP messages.

Bit 3: Retain AMS service and opera-
tional information associated with net-
work address.

Bit 4: Retain AMS state information.
The information retained by setting bit
4 includes configuration of all Service
Flows in the AMS as set by successful
AAI-DSA and AAI-DSC transactions.
In particular it includes FIDs and
related description (QoS descriptors
and CS classifier information)

M2M device-specific 24 Length in seconds of the maximum Shall be present when
Idle Mode Timer interval between two consecutive loca- the M2M device enters
tion updates while the M2M device is idle mode and the ABS
in idle mode assigns a long interval
for timer based location
update
Transmission Type 1 0: Reserved Shall be present when
1: Allowed to send data only after the ABS requests an
receiving paging message with M2M M2M device to send data
report code Obl only after receiving

paging message with
M2M report code set to

0b01 (see 6.2.18.7.1)
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