Usage models and technical requirements for 802.16j

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

IEEE C802.16 -06/001r1
Date Submitted:

2006-05-6%
Source:
Koon Hoo Teo, Toshiyuki Kuze, Shigeru Uchida, voice: +81-467-41-2885
Yukimasa Nagai, Kentaro Sawa, Daging Gu Fax: +81-467-41-2486
Mitsubishi Electric Corp. & MERL E-mail: teo@merl.com
5-1-1 Ofuna Kamakura, Kanagawa 2478501, JAPAN E-mail: Kuze.Toshiyuki@ah.MitsubishiElectric.co.jp
201 Broadway, Cambridge, MA 02139, USA
Venue:

IEEE 802.16 Session #43, TelAviv, Israel
Base Document:
None
Purpose:
To show how RS usage models enhance IEEE802.16e coverage and capacity.

To list the technical requirements in these usage models.

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://ieee802.0rg/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://ieee802.0rg/16/ipr/patents/notices>.


roger
Cross-Out

roger
Replacement Text
09


Outline

0 Usage Scenario
v" Secnariol: Fixed RS (FRS)
v" Scenario2: Nomadic RS (NRS) in the room
v" Scenario3: Nomadic RS (NRS) in the field

O Technical challenges / Requirements
v Our motivation and target for technical requirements

O Simulation results of 802.16 ARQ
O Analytical results of Turbo Coding for Hybrid ARQ

1 Conclusion



Scenario 1: Fixed RS (FRS)

O FRS are deployed for coverage extension and reducing coverage holes,

v The connection between BS and FRS requires high throughput in LOS environment
w/wo multi-path

v" MSs in the FRS’s sphere of influence can NOT communicate with BS directly, but only
communicate via FRS

O As the result of the deployment of FRSs,
v Reduce ACK delay under heavy traffic loading
v MSs are physically nearer to the FRS and therefore reduced the UL Tx power
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BS-RS(RS-RS) link requires “high reliability”, “stable, moderate to high throughput”,
and “small delay and delay jitter” transmission.



Scenario 2: Nomadic RS (NRS) in the room

O NRSs are deployed for coverage extension into the room

v The connections between BS and NRS requires high throughput in NLOS and LOS (w/wo
multi-path) environment

v" NRS is deployed near the window in the building , and relays packets to the MSs in the
room.

v" MSs in the NRS’s sphere of influence can NOT communicate with BS directly, but only
communicate via NRS

O As the result of the deployment of NRSs,
v Reduce ACK delay under heavy traffic loading
v MSs are physically nearer to the NRS and therefore reduced the UL Tx power

Shadowing

BS-RS(RS-RS) link requires “high reliability”, “stable, moderate to high throughput”,
and “small delay and delay jitter” transmission.



Scenario 3: Nomadic RS (NRS) in the field

O NRSs are deployed for tentative coverage extension

v The connections between BS and NRS requires moderate to high throughput in NLOS
environment

v" NRS is nomadic (on the emergency vehicle for example), and relays packets to the MSs
around the NRS.

v" NRS is deployed at a special location temporarily (event spots for example)
O As the result of the deployment of NRSs,

v" Itis possible to fill the coverage hole and increase the number of MSs served
v Reduce ACK delay under heavy traffic loading

v" MSs are physically nearer to the NRS and therefore reduced the UL Tx power
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BS-RS(RS-RS) link requires “high reliability”, “stable, moderate to high throughput”,
and “small delay and delay jitter” transmission.



Technical Challenges / Requirements

Our Motivation

The aggregation of traffic is supported in the RS. The throughput requirement
between BS and RS is therefore higher. So efficient and reliable data
transmissions are very important when the RS system is introduced.
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The Link between BS and RS (including RS-RS)

The link between BS-RS (including RS-RS) is reliable and provide stable,
moderate to high throughput while minimizing delay and delay jitter. Efficient
data transmission is required to realize these requirements.




Simulation Results — 802.16 ARQ

The throughput between BS and RS (or RS-RS) is relatively higher than BS-MS.

Throughput and delay of a link (BS-RS for example) using 802.16 ARQ are sensitive
functions of PER (see figures). As the link (PER) quality changes, throughput value

of the link may become volatile and the delay jitter would also increase. These
quality and reliability of the link are not acceptable to the BS-RS or RS-RS. A new
transmission scheme is required to address these challenges.
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Analytical Results — Turbo coding

In the high speed Link, Turbo Coding needs larger size memory and bigger size of
logic circuitry, depending on the number of parallel processing modules required. RS
IS required to be low cost in comparison with BS. So we develop a new coding
scheme of Hybrid ARQ to address this challenge.
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Conclusions

O The benefits of RS deployment are as follow:
1. A reliable way to extend and improve coverage of a cell
2. Reduce the terminal Tx power
3. Reduce delay by distributing and reducing the Up link load

O We propose to improve the following data transmission scheme in order to
achieve an efficient, stable and reliable data transmission link with low
delay and delay jitter between BS-RS or RS-RS:

v ARQ
v High Speed FEC for Hybrid ARQ
v Aggregation of Traffic



Appendix Reduction of ACK delay using RSs

O RSsreduce delay in ACK signaling under heavy traffic loading

UL traffic

-Separate UL ACK traffic for each
connection
-Inefficient usage of UL bandwidth
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-Aggregate UL ACK traffic

-Efficient usage of UL bandwidth
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