IEEE C802.16m-07/267

Project IEEE 802.16 Broadband Wireless Access Working Group <http://ieee802.org/16>
Title Relay architecture for 16m SDD
Date 2007-11-07
Submitted
e . Voice:
Source(s) Li-Hsiang Sun, Ki-Dong Lee Eomail: lsun.kidonel 1
LG Electronics Mobile Research -matt. {Isun.kidonglee} @lge.com
*<http://standards.ieee.org/fags/affiliationFAQ.htmI>
Re: [EEE802.16m-07/040 Call for contributions on project 802.16m SDD
Abstract This contribution proposes supporting mechanisms for enabling cooperative relay in 16m. More
specifically, the supports are for power control and network coding
Purpose Review and adopt
. This document does not represent the agreed views of the IEEE 802.16 Working Group or any of its subgroups. It
Notice represents only the views of the participants listed in the “Source(s)” field above. It is offered as a basis for
discussion. It is not binding on the contributor(s), who reserve(s) the right to add, amend or withdraw material
contained herein.
| The contributor grants a free, irrevocable license to the IEEE to incorporate material contained in this contribution,
Release 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.
The contributor is familiar with the IEEE-SA Patent Policy and Procedures:
Pat?m <http://standards.ieee.org/guides/bylaws/sect6-7.html#6> and
Policy <http://standards.ieee.org/guides/opman/sect6.html#6.3>.

Further information is located at <http://standards.ieee.org/board/pat/pat-material.html> and
<http://standards.iece.org/board/pat>.




IEEE C802.16m-07/267

Relay architecture for 802.16m
Li-Hsiang Sun, Ki-Dong Lee

LG Electronics

Suggested ToC Topic for IEEE 802.16m SDD:

Relay Architecture
Network coding
Cooperative relaying

Introduction

As the number of communication nodes in a wireless system increases, the operational complexity becomes
high [1]. However, the “relaying” architecture introduces a wide range of new benefits to the system [2]. By
using the relay architecture, we can save the power consumption and increase the average achievable rate.
Furthermore, we may apply an advanced relay architecture that includes Network Coding (NC), Cooperative
Relaying, and Power Control (PC). Since these are known to have remarkable performance enhancement, they
can be utilized as a good solution to meet the 16m system requirement.

Network coding

We propose network coding techniques to reduce relay bandwidth consumption and to enhance the battery life
for the relaying mobiles. The main idea (shown in Figure 1) is to use relay to relay the same bit stream for both
UL and DL, while MS and BS receiving the same stream of information uses its own stored information to
derive the relayed information.
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BS R MS

(c) = (a) XOR (b)

Figure 1

The techniques are categorized to two categories
e Fixed relay
e Mobile relay

Related Area(s) in SRD:
8.1 Support for multi-hop relay

7.4 Cell coverage
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Cooperative Relaying

In the cooperative relaying architecture, the destination node usually receives two signals from two cooperating
nodes, one is the source node and the other is relay node. If there is more than one relay node, then the number
of signals will increase accordingly. Since there is more than one communication node that transmits or relay
traffic at a certain level of transmit power, the contributions of those power levels to the reception quality at the
destination node can be different. That is, some node may have to consume a lot more power than the other(s).
For example, consider a simple example with a source node, a relay node and the destination.

As a result, there are two ranges with power wastage.
(1) When the transmit power of the source node, say p1, is greater than p1”, it is observed that any increase in
pl generates power wastage (or rate wastage), which amount can be conceptually described by the difference of
the two factors (e.g., max achievable rate minus min achievable rate). In this case, it is attractive that the relay
node increases the power (some other combinations are also possible).
(2) See the range where pl1 is less than p1”. In this case, the transmit power of the relay node is, in part, wasted
because of the shortage of the other cooperating partner. So, for example, the relay node can reduce the transmit
power not to waste (other combinations are also possible).

Related Area(s) in SRD:
8.1 Support for multi-hop relay

7.4 Cell coverage
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