
2003-01-10 IEEE C802.16d-03/09r1

Proposed working document for first P802.16d draft

Nico van Waes
Nokia Wireless Routers

Project IEEE 802.16 Broadband Wireless Access Working Group <http://ieee802.org/16>

Title Proposed working document for first P802.16d draft

Date Submitted 2003-01-10

Source(s) Nico van Waes Nokia Wireless Routers

Re: 802.16d-02/01

Abstract This document contains some errata in the form of a first P802.16d draft.
It combines the (in the author’s opinion correct) implementation of the following
contributions and some additional corrections.
C802.16d-03/01 C802.16d-03/04 C802.16d-03/07
C802.16d-03/02 C802.16d-03/05 C802.16d-03/08
C802.16d-03/03 C802.16d-03/06

This document is provided for the convenience and efficient progress of TGd and shouldn’t
be interpreted as an endorsement of the proposed changes by the author.

Purpose Discussion

Notice This document has been prepared to assist IEEE 802.16. It is offered as a basis for discussion and is not
binding on the contributing individual(s) or organization(s). The material in this document is subject to
change in form and content after further study. The contributor(s) reserve(s) the right to add, amend or
withdraw material contained herein.

Release The contributor grants a free, irrevocable license to the IEEE to incorporate material contained in this
contribution, and any modifications thereof, in the creation of an IEEE Standards publication; to copyright in
the IEEE’s name any IEEE Standards publication even though it may include portions of this contribution;
and at the IEEE’s sole discretion to permit others to reproduce in whole or in part the resulting IEEE
Standards publication. The contributor also acknowledges and accepts that this contribution may be made
public by IEEE 802.16.

Patent Policy
and Procedures

The contributor is familiar with the IEEE 802.16 Patent Policy and Procedures <http://ieee802.org/16/ipr/
patents/policy.html>, including the statement "IEEE standards may include the known use of patent(s),
including patent applications, provided the IEEE receives assurance from the patent holder or applicant with
respect to patents essential for compliance with both mandatory and optional portions of the standard." Early
disclosure to the Working Group of patent information that might be relevant to the standard is essential to
reduce the possibility for delays in the development process and increase the likelihood that the draft
publication will be approved for publication. Please notify the Chair <mailto:chair@wirelessman.org> as
early as possible, in written or electronic form, if patented technology (or technology under patent
application) might be incorporated into a draft standard being developed within the IEEE 802.16 Working
Group. The Chair will disclose this notification via the IEEE 802.16 web site <http://ieee802.org/16/ipr/
patents/notices>.

mailto:nico.vanwaes@nokia.com
http://www.nwr.nokia.com


The Institute of Electrical and Electronics Engineers, Inc.
3 Park Avenue, New York, NY 10016-5997, USA

Copyright ©2002 by the Institute of Electrical and Electronics Engineers, Inc.
All rights reserved.

This document is an unapproved draft of a proposed IEEE-SA Standard - USE AT YOUR OWN RISK. As such, this
document is subject to change. Permission is hereby granted for IEEE Standards Committee participants to reproduce
this document for purposes of IEEE standardization activities only. Prior to submitting this document to another standard
development organization for standardization activities, permission must first be obtained from the Manager, Standards
Licensing and Contracts, IEEE Standards Activities Department. Other entities seeking permission to reproduce portions
of this document must obtain the appropriate license from the Manager, Standards Licensing and Contracts, IEEE Stan-
dards Activities Department. The IEEE is the sole entity that may authorize the use of IEEE owned trademarks, certifica-
tion marks, or other designations that may indicate compliance with the materials contained herein.

IEEE Standards Activities Department
Standards Licensing and Contracts
445 Hoes Lane, P.O. Box 1331, Piscataway, NJ 08855-1331, USA

2003-01-10 P802.16d/D0-2003

Draft Amendment to IEEE Standard for
Local and Metropolitan Area Networks

Part 16: Air Interface for Fixed
Broadband Wireless Access Systems -
Detailed System Profiles for 2-11 GHz

Sponsor

LAN MAN Standards Committee
of the
IEEE Computer Society

and the
IEEE Microwave Theory and Techniques Society

Abstract: This Amendment updates and expands Clause 12 of IEEE Std 802.16-2001,which con-
cerns system profiles that list sets of features and functions to be used in typical implementation
cases. The scope of these system profiles is limited to 2-11 GHz. Errors and inconsistencies in IEEE
Std802.16-2001 and its amendments IEEE Std802.16a-2003 and IEEE Std802.16c-2002 are also
corrected.

Keywords: WirelessMAN™ standards, metropolitan area network, broadband wireless access net-
work, millimeter waves, microwaves



P802.16d/D0-2003

ii Copyright © 2002 IEEE. All rights reserved.
This is an unapproved IEEE Standards draft, subject to change.

This page intentionally left blank.



2003-01-10 P802.16d/D0-2003
IEEE Standards documents are developed within the IEEE Societies and the Standards Coordinating Committees of the IEEE Stan-
dards Association (IEEE-SA) Standards Board. The IEEE develops its standards through a consensus development process, approved
by the American National StandardsI nstitute, whichbrings 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 the IEEE administers
the process and establishes rules to promote fairness in the consensus development 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, propertyor other damage, of any
nature whatsoever, whether special, indirect, consequential, orc ompensatory, 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 broughtabout 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 revision 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 Stan-
dard.

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 give ncircumstances.

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 societies 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 for-
mal consideration.

Comments for revision of IEEE Standards are welcome from any interested party, regardless of membership affiliation with IEEE. Sug-
gestions 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

Note: 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 for which a
license may be required by an IEEE standard or for conducting inquiries into the legal validity or scope of those pat-
ents that are brought to its attention.

The IEEE and its designees are the sole entities that may authorize the use of the IEEE-owned certificationmarks and/or trademarks to
indicate compliance with the materials set forth herein.

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 licens-
ing fee, please contact Copyright Clearance Center, Customer Service, 222 Rosewood Drive, Danvers, MA 01923 USA;
+19787508400. 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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Draft Amendment to IEEE Standard for
Local and Metropolitan Area Networks

Part 16: Air Interface for Fixed
Broadband Wireless Access Systems -
Detailed System Profiles for 2-11 GHz

NOTE-The editing instructions contained in this amendment/corrigendum define how to merge the material
contained herein into the existing base standard IEEE Standard 802.16-2001 and its amendments IEEE
802.16a-2003 and 802.16c-2002 to form the comprehensive standard.

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 mate-
rial) and underscore (to add new material). Delete removes existing material. Insert adds new material with-
out 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.

6.2.2.3.37 Mesh Centralized Scheduling (MSH-CSCH) message

[802.16a-2003] In Table 56w change:

if (Grant/Request Flag == 10)

6.2.5.1 Unsolicited Grant Service

[802.16-2001] Change:

The Unsolicited Grant Service (UGS) is designed to support real-time service flows that generate fixed size
data packets on a periodic basis, such as T1/E1 and Voice over IP without silence suppression. The service
offers fixed size grants on a real-time periodic basis, which eliminate the overhead and latency of SS
requests and assure that grants are available to meet the flow's real-time needs. The BS shall provide fixed
sufficiently sized Data Grant Burst Types IEs to the SS at periodic intervals based upon the Minimum
reserved Traffic Rate of to the service flow. In order for this service to work correctly, the Request/Trans-
mission Policy (see 11.4.8.12) setting shall be such that the SS is prohibited from using any contention
request opportunities., and the BS shall not provide any unicast request opportunities for that connection.
This results in the SS only using unsolicited Data Grant Burst Types for uplink transmission on that connec-
tion. All other bits of the Request/Transmission Policy are irrelevant to the fundamental operation of this
scheduling service and should be set according to network policy. The UGS shall be specified using the fol-
lowing parameters: the Unsolicited Grant Size, the Nominal Grant Interval The key service information ele-
ments are the Minimum Reserved Traffic Rate, the Tolerated Grant Jitter, and the Request/Transmission
Policy.

6.2.5.2 Real-Time Polling service

[802.16-2001] Change:
Copyright © 2002 IEEE. All rights reserved. 1
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The BS shall provide periodic unicast request opportunities. In order for this service to work correctly, the
Request/Transmission Policy setting (see 11.4.8.12) shall be such that the SS is prohibited from using any
contention request opportunities for that connection. The BS may issue unicast request opportunities as pre-
scribed by this service even if a grant is pending. This results in the SS using only unicast request opportuni-
ties in order to obtain uplink transmission opportunities (the SS could still use unsolicited Data Grant Burst
Types for uplink transmission as well). All other bits of the Request/Transmission Policy are irrelevant to
the fundamental operation of this scheduling service and should be set according to network policy. The key
service information elements are the Nominal Polling Interval, the Tolerated Poll JitterMaximum Sustained
Traffic Rate, the Minimum reserved Traffic Rate, and the Request/Transmission Policy.

6.2.5.3 Non-Real-Time Polling service

[802.16-2001] Change:

The BS shall provide timely unicast request opportunities. In order for this service to work correctly, the
Request/Transmission Policy setting (see 11.4.8.12) should be such that the SS is allowed to use contention
request opportunities. This results in the SS using contention request opportunities as well as unicast request
opportunities and unsolicited Data Grant Burst Types. All other bits of the Request/Transmission Policy are
irrelevant to the fundamental operation of this scheduling service and should be set according to network
policy. The key service elements are Nominal Polling Interval, Minimum Reserved Traffic Rate, Maximum
Sustained Traffic Rate, Request/Transmission Policy, and Traffic Priority.

6.2.13.2 Service flows

[802.16-2001] Change footnote 12:

12 To say that QoS Parameter Set A is a subset of QoS Parameter Set B the following shall be true for all QoS Parameters in A and B:
if (a smaller QoS parameter value indicates less resources, e.g., Maximum Traffic Rate)
A is a subset of B if the parameter in A less than or equal to the same parameter in B
if (a larger QoS parameter value indicates less resources, e.g., Tolerated Grant Jitter)
A is a subset of B if the parameter in A is greater than or equal to the same parameter in B
if (the QoS parameter specifies a periodic interval, e.g., Nominal Grant Interval)
A is a subset of B if the parameter in A is an integer multiple of the same parameter in B
if (the QoS parameter is not quantitative, e.g., Service Flow Scheduling Type)
A is a subset of B if the parameter in A is equal to the same parameter in B

6.2.13.8.4 Dynamic Service Change (DSC)

[802.16-2001] Change

A BS shall have only one DSC transaction outstanding per service flow. If it detects a second transaction ini-
tiated by the SS, the BS shall abort the transaction that the SS initiated and allow the BS-initiated transaction
to complete.

The following service flow parameters may not be changed, and shall not be present in the DSC-REQ or
DSC-RSP messages:

— Service Flow Scheduling Type
— Request/Transmission Policy
— Convergence Sublayer Specification
— Fixed-Length versus Variable-Length SDU Indicator
— SDU Size (ATM services only)
— ATM switching (ATM Services only)
Copyright © 2002 IEEE. All rights reserved. 2
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8.4.2.2 Derived parameter definitions

[802.16a-2003] Replace “Carrier Spacing” equation with:

— Carrier Spacing:

8.4.2.4 Parameters of transmitted signal

[802.16a-2003] change in Table 116ac:

1:{-88,...,-76},{-50,...,-39},{1,...,13},{64,...,75}
2:{-63,…,-51},{-25,...,-14},{26,...,38},{89,...,100}
3:{-100,…,-89},{-38,...,-26},{14,...,25},{51,...,63}
4:{-75,…,-64},{-13,...,-1},{39,...,50},{76,...,88}
1&3:{-100,…,-76},{-50,...,-26},{1,...,25},{51,...,75}
2&4:{-75,…,-51},{-25,...,-1},{26,...,50},{76,...,100}

8.4.3.1 Randomization

[802.16a-2003] Change:

Data randomization is performed on data transmitted each burst of data on the DL and UL. The randomiza-
tion is performed on each allocation (DL or UL), which means that for each allocation of a data block (sub-
channels on the frequency domain and OFDM symbols on the time domain) the randomizer shall be used
independently. If the amount of data to transmit does not fit exactly the amount of data allocated, padding of
0xFF ('1' only) shall be added to the end of the transmission block, up to the amount of data allocated minus
one byte, which shall be reserved for the introduction of a 0x00 tail byte by the FEC.

8.4.3.2.1 Concatenated Reed-Solomon / convolutional code (RS-CC)

[802.16a-2003] Change:

The encoding is performed by first passing the data in block format through the RS encoder and then passing
it through a convolutional encoder. A single 0x00 tail byte is appended to the end of each allocation burst.
This tail byte shall be appended after scrambling. In the RS encoder, the redundant bits are sent before the
input bits, keeping the 0x00 tail byte at the end of the allocation.

8.4.3.3 Interleaving

[802.16a-2003] Change:

All encoded data bits shall be interleaved by a block interleaver with a block size corresponding to the num-
ber of coded bits per the specified allocation allocated subchannels per OFDM symbol, Ncbps. The inter-
leaver is defined by a two step permutation. The first ensures that adjacent coded bits are mapped onto
nonadjacent carriers. The second permutation insures that adjacent coded bits are mapped alternately onto
less or more significant bits of the constellation, thus avoiding long runs of lowly reliable bits.

[802.16a-2003]Change:

f Fs NFFT⁄=∆
Copyright © 2002 IEEE. All rights reserved. 3
This is an unapproved IEEE Standards draft, subject to change.



2003-01-10 P802.16d/D0-2003

1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
[802.16a-2003] Change:

The first bit out of the interleaver shall map to b0 the msb in the constellation.

8.4.3.4.1 Data modulation

[802.16a-2003] Change:

After bit interleaving, the data bits are entered serially to the constellation mapper. Gray-mapped QPSK and
16QAM as shown in Figure 128ai shall be supported, whereas the support of 64QAM is optional. The con-
stellations as shown in Figure 128ai shall be normalized by multiplying the constellation point with the indi-
cated factor c to achieve equal average power. For each modulation, b0 denotes the lsb.

[802.16a-2003] Change:

The constellation-mapped data shall be subsequently modulated onto the all allocated data carriers in order
of increasing frequency offset index. The first symbol out of the data constellation mapping shall be modu-
lated onto the allocated carrier with the lowest frequency offset index -Nused/2.

8.4.3.5 Example OFDM UL RS-CC encoding

[802.16a-2003] Replace Interleaved Data and Carrier Mapping with:

Interleaved Data (Hex)

EE 73 2F A7 38 26 2A 66 BB F4 98 A7 38 46 B6 FB 59 90 7C ED CD 8D FA D5 23 AC EE 14 8F
AD D0 67 B8 68 A7 D4 D3 10 23 8D C0 63 BB F2 06 2B 4F E0

Table 116al—Bit interleaved block sizes

Modulation
Coded Bits per Bit Interleaved Block (Ncbps)

Default (4 subchannels) 2 subchannels 1-subchannel

QPSK 384 192 986

16 QAM 768 384 192

64 QAM 1152 768576 384288
Copyright © 2002 IEEE. All rights reserved. 4
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Carrier Mapping (carrier index: I value Q value)

-100:-1 -1, -99:-1 1, -98:-1 -1, -97:-1 1, -96:1 -1, -95:-1 -1, -94:1 1, -93:-1 -1, -92:1 1, -91:-1 1,
-90:-1 -1, -89:-1 -1, -88:-1 1, -87:-1 1, -86:1 -1, -85:-1 -1, -84:pilot= 1 0, -83:1 1, -82:-1 -1, -81:-1 1,
-80:1 1, -79:1 1, -78:-1 1, -77:1 -1, -76:-1 1, -75:1 1, -74:-1 1, -73:-1 1, -72:-1 1, -71:1 -1,
-70:-1 1, -69:1 -1, -68:-1 1, -67:-1 1, -66:-1 -1, -65:-1 1, -64:-1 -1, -63:-1 -1, -62:-1 -1, -61:1 -1,
-60:pilot=-1 0, -59:1 1, -58:-1 1, -57:1 -1, -56:-1 1, -55:1 1, -54:-1 1, -53:-1 1, -52:1 -1, -51:-1 -1,
-50:1 1, -49:-1 -1, -48:-1 1, -47:1 1, -46:1 -1, -45:1 1, -44:1 -1, -43:-1 1, -42:-1 1, -41:-1 -1,
-40:1 -1, -39:-1 1, -38:-1 -1, -37:-1 -1, -36:pilot=1 0, -35:-1 1, -34:-1 -1, -33:1 -1, -32:1 -1, -31:-1 1,
-30:1 -1, -29:-1 1, -28:1 -1, -27:1 1, -26:1 1, -25:1 -1, -24:-1 -1, -23:-1 -1, -22:1 1, -21:-1 -1,
-20:-1 1, -19:-1 -1, -18:1 -1, -17:-1 -1, -16:1 1, -15:-1 -1, -14:1 -1, -13:-1 1, -12:pilot=-1 0, -11:1 1,
-10:-1 -1, -9:1 -1, -8:-1 -1, -7:-1 -1, -6:-1 1, -5:-1 1, -4:-1 -1, -3:1 -1, -2:1 -1, -1:1 -1,
0:0 0, 1:1 1, 2:-1 1, 3:1 1, 4:-1 -1, 5:-1 1, 6:-1 1, 7:-1 -1, 8:1 1, 9:-1 -1,
10:-1 1, 11:-1 -1, 12:pilot=1 0, 13:-1 1, 14:1 1, 15:1 -1, 16:1 -1, 17:1 1, 18:-1 1, 19:1 1,
20:-1 -1, 21:-1 -1, 22:-1 1, 23:-1 1, 24:-1 -1, 25:1 -1, 26:-1 -1, 27:1 -1, 28:1 1, 29:1 1,
30:1 -1, 31:-1 1, 32:1 -1, 33:-1 -1, 34:-1 1, 35:-1 -1, 36:pilot=1 0, 37:-1 1, 38:1 1, 39:1 -1,
40:-1 1, 41:-1 1, 42:1 1, 43:-1 1, 44:-1 1, 45:1 -1, 46:-1 -1, 47:-1 -1, 48:1 -1, 49:1 -1,
50:1 1, 51:-1 -1, 52:1 -1, 53:1 1, 54:-1 -1, 55:1 1, 56:1 -1, 57:1 1, 58:1 1, 59:1 1,
60:pilot=1 0, 61:-1 1, 62:1 1, 63:-1 -1, 64:-1 1, 65:1 1, 66:-1 -1, 67:1 -1, 68:-1 -1, 69:1 1,
70:1 1, 71:1 1, 72:1 -1, 73:-1 1, 74:1 1, 75:-1 -1, 76:-1 1, 77:-1 -1, 78:-1 1, 79:-1 -1,
80:-1 -1, 81:-1 -1, 82:1 1, 83:-1 1, 84:pilot=1 0, 85:1 1, 86:1 1, 87:1 -1, 88:-1 1, 89:1 1,
90:-1 1, 91:-1 1, 92:-1 -1, 93:1 -1, 94:1 1, 95:-1 -1, 96:-1 -1, 97:-1 -1, 98:-1 1, 99:1 1, 100:1 1

8.4.3.6 Preamble structure and modulation

[802.16a-2003] Insert at end of section

The frequency domain sequence for the STC short preamble using odd carriers is given by Podd(-100:100):

Podd(-100:100) = sqrt(2)*sqrt(2)*{
0, -1, 0, -1, 0, 1, 0, -1, 0, 1, 0, -1 [-100:-89]
0, 1, 0, 1, 0, -1, 0, -1, 0, 1, 0, 1, 0 [-88:-76]
-1, 0, 1, 0, -1, 0, 1, 0, -1, 0, -1, 0 [-75:-64]
1, 0, 1, 0, 1, 0, 1, 0, -1, 0, 1, 0, -1 [-63:-51
0, 1, 0, -1, 0, -1, 0, 1, 0, 1, 0, -1 [-50:-39]
0, -1, 0, 1, 0, -1, 0, 1, 0, -1, 0, 1, 0 [-38:-26]
1, 0, -1, 0, -1, 0, -1, 0, -1, 0, 1, 0 [-25:-14]
1, 0, 1, 0, 1, 0, 1, 0, -1, 0, 1, 0, 1 [-13:-1]
0, [0] DC (51a)
-1, 0, 1, 0, -1, 0, 1, 0, -1, 0, 1, , [1:13]
0, 1, 0, -1, 0, -1, 0, -1, 0, -1, 0, 1, [14:25]
0, 1, 0, 1, 0, 1, 0, 1, 0, -1, 0, 1, 0, 1, 0, [26:38]
1, 0, -1, 0, -1, 0, 1, 0, 1, 0, 1, 0, [39:50]
1, 0, 1, 0, -1, 0, 1, 0, 1, 0, -1, 0, -1, [51:63]
0, 1, 0, 1, 0, 1, 0, 1, 0, 1, 0, -1, [64:75]
0, 1, 0, 1, 0, -1, 0, 1, 0, -1, 0, -1, 0, [76:88]
-1, 0, -1, 0, -1, 0, 1, 0, -1, 0, -1, 0} [89:100]

8.4.4.1 PMP

[802.16a-2003] Change the five first paragraphs of 8.4.4.1 to:

In licensed bands, the duplexing method shall be either FDD or TDD. FDD SSs may be Half Duplex FDD
(H-FDD). In license-exempt bands, the duplexing method shall be TDD.

The frame interval contains transmissions (PHY PDUs) of BS and SSs, gaps and guard intervals.
Copyright © 2002 IEEE. All rights reserved. 5
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The OFDM PHY supports a frame-based transmission. A frame consists of a DL sub-frame and an UL sub-
frame. A DL sub-frame consists of only one DL PHY PDU. A UL sub-frame consists of contention intervals
scheduled for initial ranging and bandwidth request purposes and one or multiple UL PHY PDUs, each
transmitted from a different SS.

A UL PHY PDU consists of only one burst, which is made up of a short preamble and an integer number of
OFDM symbols. The burst PHY parameters of an UL PHY PDU are specified by a 4-bit UIUC in the UL-
MAP. The UIUC encoding is defined in the UCD messages. Note the difference between a PHY PDU and a
Burst.

A DL PHY PDU starts fromwith a long preamble, which is used for PHY synchronization. The preamble is
followed by a FCH burst. The FCH burst is one OFDM symbol long and is transmitted using QPSK rate 1/2
with the mandatory coding scheme. The FCH contains the DL_Frame_Prefix to specify the burst profile and
length of the DL burst #1. The Rate_ID encoding is defined in Table 116am. A DL-MAP message shall
immediately follow the DL_Frame:Prefix. An UL-MAP message shall immediately follow the DL-MAP
message. Note that in the case of the remainder of the FCH being smaller than the size of the two messages
combined they will ‘spill’ over into DL Burst #1. UCD and DCD messages may be transmitted following
the DL-MAP and UL-MAP messages. The FCH burst may also contain short MAC control messages, such
as, DCD and/or UCD. It may also contain (partial) map messages. Although the DL burst #1 contains broad-
cast MAC control messages, it is not necessary to use the most robust well-know modulation/coding. A
more efficient modulation/coding may be used if it is supported and applicable to all the SSs of a BS. With
exception of the maps, no MAC PDUs shall be split over multiple consequtive bursts with different burst
profiles.

[802.16a-2003] Change:

HCS
An 8-bit Header Check Sequence used to detect errors in the DL Frame Prefix. The generator
polynomial is g(D)= D8 + D2 + D + 1. The transmitter shall take the RateID and Length bytes
and divide them by g(x) and use the remainder as HCS code. At the receiver dividing the
DL_Frame_Prefix by g(x) then gives remainder 0 if correct. (Example: RateID=1 and
Length=204 symbols: Encode the byte sequence [0x10 0xCC] and obtain 0x3D as the HCS
byte.)

8.4.5.1 DL-MAP PHY Synchronization Field

[802.16a-2003] Change section 8.4.5.1 to:
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The PHY Synchronization Field of the DL-MAP message is structured as follows.

Frame Duration Code
The frame duration Code values are specified in Table 116ao.

Frame Number
The frame number is incremented by 1 MOD 224 each frame.

Allocation_Start_Time
Effective start time of the DL allocation defined by the DL-MAP in units of PSs. This start time
is relative to the start of the frame in which the DL-MAP message is transmitted. The minimum
value specified for this parameter shall correspond to the length of the DL-MAP.

8.4.5.2.4 DL-MAP STC IE

The duration of the DIUC=15 STC_IE() allocation is always exactly one OFDM symbol. From the start of
the frame up to this allocation, only one antenna shall be used. During this allocation, the short preamble
using odd carriers(see 8.3.4.6) shall be transmitted from antenna 0 and simultaneously the short preamble
using even carriers(see 8.3.4.6) from antenna 1. During this allocation, the short preamble (see 8.4.3.6) shall
be transmitted from the other antenna. After this allocation, the BS shall transmit from both its antennas until
the end of the frame.

[802.16a-2003] Renumber 8.4.5 “Control Mechanisms” through 8.4.10 as 8.4.6 through 8.4.11.

8.5.4.3 DL Frame Prefix

[802.16a-2003] Change:

The FCH is transmitted at the beginning of each frame. It is a data structure that contains the DL-MAP mes-
sage and may additionally include the UL-MAP, DCD or UCD messages. The first FEC block of the DL
frame shall contain information about the FCH and beginning of the DL-MAP, as shown in Figure 128aw.
The DL Frame prefix is always transmitted using the burst profile QPSK-1/2 with the mandatory coding
scheme and power boosted with +6dB.

[802.16a-2003] Change:

Table 116am—OFDM PHY synchronization field

Syntax Size Notes

Synchronization_field {

Frame Duration Code 8 bits

Frame Number 24 bits

Allocation_Start_Time 32 bits

}
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[802.16a-2003] Change:

Rate_ID:
Enumerated field that describes the modulation/coding of the DL-MAP message. Encoding
values of the Rate_ID field are defined in Table 116am.

Boosting
Indication whether the carriers for this allocation are power boosted.

8.5.5.2 DL-MAP Information Element format

[802.16a-2003] Change:

Table 116an—OFDMA DL Frame Prefix

Syntax Size Notes

DL_Frame_Prefix_Format() {

Rate_ID 4 bits

Boosting 2 bits 00: normal (not boosted);
01: +6dB; 10: -6dB; 11: not used.

Reserved 42 bits

DL_Information_Message_Rectangle() {

No_OFDM_Symbols 10 bits

No_subchannels 6 bits

}

Prefix_CS 8 bits

}

Copyright © 2002 IEEE. All rights reserved. 8
This is an unapproved IEEE Standards draft, subject to change.



2003-01-10 P802.16d/D0-2003

1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
[802.16a-2003] Change:

Subchannel offset
The lowest index OFDM subchannel used for carrying the burst, starting from subchannel 0.

Boosting
Indication whether the carriers for this allocation are power boosted.

8.5.5.3 UL-MAP Information Element format

[802.16a-2003] Change:

Table 116ao—OFDMA DL-MAP_Information_Element format

Syntax Size Notes

DL-MAP_Information_Element() {

DIUC 4 bits

if (UIUC == 15) {

Extended DIUC dependent IE variable AAS_DL_IE()

} else {

OFDM Symbol offset 109 bits

Subchannel offset 65 bits

Boosting 2 bits 00: normal (not boosted);
01: +6dB; 10: -6dB; 11: reserved.

No. OFDM Symbols 10 bits

No. Subchannels 6 bits

}

}
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Boosting
Indication whether the carriers for this allocation are power boosted.

Table 116bp—OFDMA UL-MAP Information Element format

Syntax Size Notes

UL-MAP_Information_Element() {

CID 16 bits

UIUC 4 bits

if (UIUC == 4) {

CDMA_Allocation_IE() 52 bits

else if (UIUC == 15) {

Extended UIUC dependent IE variable Power_Control_IE() or
AAS_UL_IE()

} else {

OFDM Symbol offset 910 bits

Subchannel offset 56 bits

Boosting 2 bits 00: normal (not boosted);
01: +6dB; 10: -6dB; 11: not used.

No. OFDM Symbols 9 bits

No. Subchannels 5 bits

Reserved 2 bits

}

}
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10.1 Global Values

[802.16-2001] Insert additional rows shown in Table 118 as shown in Table 118b:

11.4.1.2.7 WirelessMAN-OFDM/OFDMA FFT sizes

802.16a-2003] Change:

This field indicates the types of transmit diversity supported by a SS for UL transmission. This field indi-
cates the FFT sizes supported by the SS. A bit value of 0 indicates “not supported” while 1 indicates “sup-
ported.”

11.4.1.2.8 WirelessMAN-OFDM Focused Contention Support

802.16a-2003] Change:

This field indicates the types of transmit diversity supported by a SS for UL transmission. This field indi-
cates whether the SS supports Focused Contention (see 8.4.5.3.3). A bit value of 0 indicates “not supported”
while 1 indicates “supported.”

11.4.8.11 Service flow scheduling type

[802.16-2001] Change (note that changes encompass changes in 802.16c-2002):

Table 118b—Parameters and constants

System Name Time reference Minimum
value

Default
value

Maximum
value

SS SBC Request Retries
Number of retries on SBC

Request 3 3 16

SS TFTP-CPLT Retries Number of retries on TFTP-CPLT 3 3 16

SS T22 Wait for TFTP-RSP 10 ms 20 ms 200 ms

Type Length Value Scope

[24/25].15 1 0: reserved
1: for Undefined (BS implementation-dependenta)
2: for Best Effort
3: for Non-Real-Time Polling Service
4: for Real-Time Polling Service
5: reserved
6: for Unsolicited Grant Service
7: through 255 are reserved for future use

aaThe specific implementation-dependent scheduling service type could be defined in a message of Type 24.43
(Vendor-specific QoS Parameters).

DSxA-REQ
DSxA-RSP
DSxA-ACK
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11.4.8.12 Request/transmission policy

[802.16-2001] Change:

11.4.8.15 Fixed-length versus variable-length SDU indicator

[802.16-2001] Change:

11.4.8.16 SDU size

[802.16-2001] Change:

[802.16-2001] Insert 11.4.9.4.4.

11.4.9.4.4 ATM Classifier Error Parameter Set

This encoding shall be identical to the encoding for the Classifier Error Parameter Set for packet services
specified in section 11.4.9.3.3.

Type Length Value Scope

[24/25].16 1 Bit #0 – Service flow shall not use broadcast bandwidth
request opportunities.
Bit #1– Reserved.
Bit #2 – The service flow shall not piggyback requests
with data.
Bit #3 – The service flow shall not fragment data.
Bit #4 – The service flow shall not suppress payload
headers (convergence sublayer parameter)
Bit #5 – The service flow shall not pack multiple SDUs
(or fragments) into single MAC PDUs.
Bit #6 – The service flow shall not include CRC in the
MAC PDU.
All other bit positions are reserved.

DSxA-REQ
DSxA-RSP
DSxA-ACK

Type Length Value Scope

[24/25].24 1 0 = variable-length SDUs
1 = fixed-length SDUs
default = 0

DSxA-REQ
DSxA-RSP
DSxA-ACK

Type Length Value Scope

[24/25].25 4 Number of bytes.
default = 49ms

DSxA-REQ
DSxA-RSP
DSxA-ACK
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