
2004-03-15                                                    IEEE C802.16d-04/45r1

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

Title OFDMA PHY AAS Enhancements

Date
Submitted

[2004-03-15]

Source(s) Panyuh Joo, Seungjoo Maeng, Jaeho Jeon,
Soonyoung Yoon, Jeong-Heon Kim,
Jaehyok Lee, Myungkwang Byun,
JeongTae Oh, Wonil Roh, Inseok Hwang,
Jaehee Cho, Sanghoon Sung, Hun Huh,
Jiho Jang, Ikbeom Lee, HeeSang Seo,
Sijun Cho, Chiwoo Lim, Youngbin
Chang, Jaeweon Cho, Jaeyoel Kim, Sung-
Eun Park, Samsung Electronics Co. Ltd.

John Liebetreu, Jeff Foerster, Jose
Puthenkulam, Randall Schwartz, David
Johnston, Hassan Yaghoobi, Intel
Corporation

Re: Working Group Review of  P802.16-REVd_D3

Abstract

Purpose To propose AAS related enhancements to the OFDMA PHY in 802.16REVd_D3
draft for better performance in a broad set of channel widths.

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
Procedure
s

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>.



Page 1

1

2

3



Page 2

OFDMA PHY AAS Enhancements1

Introduction2

In this contribution we propose enhancements to the WirelessMAN OFDMA PHY for better AAS operation. In current 802.163
OFDMA standard, AAS_DL_Scan_IE, which is transmitted by the BS in a specific direction of the AAS beam, is defined for4
AAS operation. But its operation is not clearly defined, and its operation is not so efficient because AAS mode is optional5
feature both in BS and MS.6

In this contribution we propose a frame structure for AAS mode, and operation scenario when AAS is exploited in the system.7

1 Enhancements for AAS operation8

AAS mode can get its performance gain when adjacent subcarriers are allocated to a user terminal. However, only distributed-9
subcarrier permutation is defined in non-AAS mode, so it is needed to define optional subchannelization, i.e., adjacent-10
subcarrier permutation, to operate in AAS mode. It makes the AAS operation difficult, since we should support both non-AAS11
terminals and AAS terminals.12

Also, DL_MAP transmission is not so clearly described. AAS_DL_Scan_IE is transmitted once in N frames, where N is the13
number of AAS beam angles. Since DL_MAP location is indicated by AAS_DL_Scan_IE, it implies that DL_MAP is also14
transmitted once in N frames, which makes the AAS operation inefficient.15

Furthermore, it is not clear how to transmit uplink MAP.16

We already propose to use both distributed-subcarrier permutation and adjacent-subcarrier permutation in non-AAS mode, to17
achieve both band-AMC gain and diversity gain according to the channel condition. AAS mode can be supported in frame18
format since adjacent-subcarrier permutation is already supported. So we propose that the AAS support should be a mandatory19
feature for user terminal and optional feature for base station.20

21

2 Proposed Text Changes22

[Replace IEEE P802.16-REVd/D3-2004 “8.4.3.1” with the following text.]23

24

25
8.4.3.1 AAS frame structure26

When operating in the AAS mode, only AMC subchannelization is used for uplink and downlink traffic bursts. Downlink27
frame structure can be divided into preambles, SICH, MAP bursts, and traffic bursts. Uplink frame structure can be divided28
into ranging and traffic bursts. Uplink control channels may be transmitted within traffic burst region in AAS mode.29

30
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* L_n : AAS_MAP_Burst_Location_IE for beam direction #n
** MAP_Burst #n : Indicates three mini_MAP_Bursts for beam direction #n31

Figure 1 – Frame structure for AAS32
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1
8.4.3.1.1 Preambles2

First two OFDMA symbols are used as preambles. Preambles are transmitted through broad beamforming pattern in the same3
way as in non-AAS mode. It is used for network synchronization and cell identification.4
8.4.3.1.2 SICH5

System information channel is assigned in a separated OFDMA symbol following preambles. SICH is transmitted by BS with6
the AAS beam in a specific direction in a given time. SICH can be transmitted in multiple beams at the same time through7
SDMA.8

In SICH, AAS beam direction index, which shall correspond to the direction the AAS beam is pointing at, is included. Also,9
size of the AAS_MAP_Burst_Location_IE is transmitted in SICH.10

11
8.4.3.1.3 AAS_MAP_Burst_Location IE12

Subchannel 0 of the DL frame is used for delivering MAP allocation information. AAS_MAP_Burst_Location_IE() is13
transmitted in all possible beam directions. Each AAS_MAP_Burst_Location_IE() contains starting subchannel position in14
MAP_Burst symbols, and sizes of 3 mini_MAP_Bursts. Since AAS_MAP_Burst_Location_IE() has a fixed size and is15
arranged in the increasing order of beam ID, it is possible for MS to get the proper AAS_MAP_Burst_Location_IE() directing16
to that MS.17

AAS_MAP_Burst_Location_IE() can be transmitted in multiple beams at the same time through SDMA in the same way as18
SICH.19

Physical structure for the AAS_MAP_Burst_Location_IE () is shown in Error! Reference source not found.. The20
AAS_MAP_Burst_Location_IE () is transmitted with QPSK rate 1/12.21

22

AAS_MAP_Burst_Location_IE

3 OFDM symbols

One Subchannel

23

Figure 2 – Example of allocation for AAS_MAP_Burst_Location IE24

25

The contents of the AAS_MAP_Burst_Location_IE () payload is described by Error! Reference source not found..26

27

Table 1 – AAS_MAP_Burst_Location_IE format28

Syntax Size Notes

AAS_MAP_Burst_Location _IE {

Subchannel_offset 7 bits

  N_mini_MAP_Burst0 6 bits Subchannel length of mini-MAP
Burst 0

  N_mini_MAP_Burst1 5 bits Subchannel length of mini-MAP
Burst 1

  N_mini_MAP_Burst2 5 bits Subchannel length of mini-MAP
Burst 2

29
8.4.3.1.4 Broadcasting MAP bursts30

Each mini MAP burst of the AAS mode has the same format as that of the non-AAS mode. In Figure 1, MAP burst #n contains31
three mini-MAP bursts.32

MAP_Bursts () can be transmitted in multiple beams at the same time through SDMA in the same way as SICH.33
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