Stationary-systems based relaying part: Frame structure

IEEE 802.16 Presentation Submission Template (Rev. 8.3)
Document Number:

IEEE C802.16j-06/031.
Date Submitted:
2006-05 —O4—.A
Source:
Matty Levanda Voice: +972-9-9519556 (221)
Winetworks
32 Maskit St. Herzelia 46733 E-mail: mattyl @winetworks.com
Israel
Venue:
IEEE 802.16 Session #43, Tel Aviv, Israel
Base Document:
None
Purpose:
Descriptions of some common relay scenarios and the relay characteristic and frame structure derived from these scenarios.
NOUC’Elis 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.
Relee}lélel.e 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>.

IEEE 802.16 Session #43 May 2006 C802.16j-06_031


roger
Cross-Out

roger
Replacement Text
06


Users’ stationary-systems based relaying
Frame structure

Matty Levanda

Winetworks

IEEE 802.16 Session #43 May 2006 C802.16j-06_031



Scope

e Starting from a relay deployment scenario we derive the most

suitable relay characteristics and frame structure
e The relay deployment is based on users’ stationary systems

e Taking advantage of WiMAX stationary and mobile features
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Rational

®  Operators can use their base of deployed stationary-stations as
relays and provide service to mobile stations and remote

stationary-stations

* Examples of stationary stations at fine locations: DBS

subscribers, Multi-tenet buildings, Municipals, Utility
o No location rental fees

®*  Opportunity based relay deployment (activation of stationary

station) Dedicated relay deployment as last option

¢ We need to be able to add the relay functionality to a

stationary station at a low added cost
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Outline

e KFrame structure
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System with relays
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Frame example - Sector extension
* Relays’ coverage areas do not overlap
e Utilizes bandwidth best if fringe regions are small

e More susceptible to interference from other RS
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Frame example - Sector extension

e Per each part of the frame (time and subchannel) the BS

decides which RS works 1n sector extension mode
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Radio planning — Simple example
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Frame example

e Relay coverage overlap

1versity
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e Relays are used as the BS (and as other relays) d
antennas
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Frame example - Diversity

e Diversity helps with RS coverage areas overlapping

e Enables RS redundancy
e In this example MS sees 3 BS

RS1 I Data

RS2 Data Data Data
RS3 I Data
RS4 Data Data
RSS Data

BS — = Data Data
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Frame example - TDM

 TDM is degenerated Diversity
RS cannot help other RS and keeps quiet

e Diversity has better granularity
e TDM used when some RS do not have a good link to BS
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Adaptive air frame

* RS is used dynamically as:
— Subscriber (user)
— Another BS (TDM or sector extension with some RS)
— Tx diversity antenna of the BS

— Tx diversity antenna of a RS (now serving as BS)
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Adaptive air frame
e Different frame modes corresponds to different
— User and relay locations (e.g., density)
— Traffic scenarios
— Topographic constraints
— Interference fringes
— BS<RS link quality

e Monitoring and scheduling algorithms at the BS use all modes,
possibly in the same frame

e RS 1s unaware of frame modes!

e Uplink considerations are similar to the downlink with one
exception - Usually one RS relays MS (two when MS
“handoff” between relays)
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Frame example
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Frame alignment options

Best BW

utilization
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Data dependent frame
alignment

Data independent frame alignment
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Frame alignment options

RSI Data
RS2 Data

RS3

RS4 Data

RSS Data

Best BW BS

utilizati()n Downlink portion of frame
RSI Data

RS2 I Data

RS3

RS4 Data

RSS Data

B S Data

-4 - - >
IEEE 802.16 Session #43 May 2006 Downlink portion of frame C802.16j-06_031




Thank you
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