
AAS Direct Signaling Methodologies to Support High Capacity MR-BS to RS Links 

IEEE 802.16 Presentation Submission Template (Rev. 8.3)

Document Number:

IEEE S802.16j-07_080.ppt

Date Submitted:

2007-01-08

Source:

Dale Branlund, Michael Webb Voice: +1-408-572-9703

BRN Phoenix Inc., 2500 Augustine Drive Fax: +1-408-351-4911

Santa Clara, CA USA 95054 E-mail dbranlund@brnphoenix.com

John Norin, Robert Popoli Voice: +1-310-964-0717 

The DIRECTV Group, Inc. 2250 East Imperial Hwy Fax: +1-310-535-5422 

El Segundo, CA 90245 E-mail john.norin@directv.com

Venue:

802.16 Session 47 (London, UK)

Base Document:

C80216j-07_080.pdf

Purpose:

This document provides a Technical Proposal for an AAS Signaling Methodology for consideration by the 802.16j Multi-hop Relay Task 

Group.
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.

IEEE 802.16 Patent Policy:

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>.



Motivation:

MR-BS w/ 18 RS nodes

• Relay Nodes

– DL spectral efficiency             

~ 1 bps/Hz

– 18 nodes, 50% Loading

• MR-BS

– DL spectral efficiency required 

~ 9 bps/Hz

– Coherence BW of Relay Link 

~ 200 kHz
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Multi-user Beamforming, Relay Link

RS #3

RS #2
RS #1

Multiple “Spatial Planes” -> Higher Spectral Efficiency

K=1 Cell to Cell

Non AAS Cell 

Coverage

AAS Cell Coverage



Wireless Network Simulation:

19 MR-BS w/ 10 RS nodes per BS

• 200 Monte Carlo Trials

• 190 co-channel links

• Random RS selection 

from uniform distribution

• Propagation: Geometric 

Elliptical Model w/ angle 

spread

• SUI-3s w/ Erceg B

• Log Normal Fading

• 16 antennas at MR-BS

• 1 antenna at RS

• Preamble Length = 64



Simulation Results:

SINR w/ 10 Co-channel RS

Adequate SINR for 10 Simultaneous Link at ¾ rate 64 QAM

Adaptive Beamforming
Sectorized Adaptive 

Beam-pointing

SINR= 17 dB SINR= 3 dB



SINR Degradation as a Function of 

Preamble Bandwidth, Length = 64

Recommend 1 bin x 8 symbol or 2 bin x 4 symbol preamble training



AAS Relay Zone Construction

R-FCH

U
L
 R

-M
a
p

D
L
 R

-M
a
p

AAS relay zone DL access (sub channel 0 )

AAS relay zone DL access (sub channel n-1)

AAS relay zone UL access

AAS relay zone UL access

DL Burst #1

DL Burst #2

DL Burst #3

DL Burst #4

DL Burst #5

UL Burst #1

UL Burst #2

UL Burst #3

T
ra

in
in

g
 P

re
a
m

b
le

s
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Frame Structure Reference

A B



Conclusion
• MR-BS to RS Link Requirements

– O9, Multiple Antenna Support, Technical Requirements Guideline for Relay 
TG

– Bandwidth concentration property of MR-BS

– High Spectral Efficiency Required

– High Bandwidth Request Activity

– Low Coherence Bandwidth, 100 to 200 kHz

• Multi-user AAS Option proposed for MR-BS <-> RS Link
– Longer UL training preambles to adapt larger arrays

– Multiple “spatial planes” for payload transport

– Multiple “spatial planes” for bandwidth request/ranging 

– Spectral efficiency ~ 9 bps/Hz with 16 antennas

• Proposed Text
– Applies to MR-BS  to RS link

– Augment AAS_Zone definition & add preamble definition in section 8.4.4.8

– Modify AAS_UL_IE


