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Relay to Relay Communication - A SDD Proposal for 802.16m
 1. Introduction

IEEE 802.16m has requirements on advanced antennas and multi-hop relays
· Requirements on advanced antenna techniques

· Section 5.7: “IEEE 802.16m shall further support single-user and multi-user MIMO techniques”

· Requirements on interference management

· Section 6.4.2: “IEEE 802.16m shall support interference mitigation schemes” and “IEEE 802.16m shall support flexible frequency re-use schemes”.
· Requirements on multi-hop Relay

· Section 8.1: “IEEE 802.16m should provide mechanisms to enable multi-hop relays including those that may involve advanced antenna technique transmission”

In this document, we present our proposal in relay to relay communication for 802.16m relay layer.
2. Relay to Relay Communication
A relay is allowed to communicate with another relay directly or a group of relays are allowed to communicate with another group of relays directly under the supervision of BSs.  There are two categories of relay to relay communication: intra-cell and inter-cell relay to relay communication.

The benefit of the proposed approach is the ability to allow ad-hoc extension to infrastructure networks via a) intra-cell and inter-cell direct communication between relays, b) intra-cell and inter-cell virtual MIMO between groups of relays and c) frequency reuse.  For b), cluster formation mechanism is required to form virtual MIMO among relays.
2.1 Local Cluster Formation

The network entry procedure [1] for 802.16j relay is mostly the same as that for 802.16e mobile except the following.  There are no establish IP connectivity, establish time of day, transfer operational parameters, and set up connections.  802.16j adds neighbor station measurement report, path selection, and relay operation parameters configuration in the network entry.  The neighbor station measurement report is to report the signal strength and preamble index of neighbor relays to the BS.  This report can be used to facilitate local cluster formation.

2.2 Intra-Cell and Inter-Cell Virtual MIMO
An example of intra-cell and inter-cell virtual MIMO is shown in Figure 1.  As can be seen from this figure, two relays communicate with another two relays using virtual MIMO in a cell; four relays in one cell communicate with another four relays in another cell using virtual MIMO.
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Virtual MIMO is supported in 802.16e and 802.16j.  The supported virtual MIMO types are described in Figure 2.
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However, 802.16j does not support inter-cell virtual MIMO between relays.  Also, all the communication between relays needs to go through the BS.

2.3 Frame Structure

For intra-cell relay to relay communication, we propose to have a dedicated zone [2] in frequency, time or both.  For inter-cell relay to relay communication, we propose to have dedicated zones in frequency to minimize interference.
3. Conclusion
We have presented our main functionalities for relay to relay communication in 802.16m.  We would like these functionalities to be considered by 802.16m SDD.
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Figure 2: Virtual MIMO Support in 802.16e and 802.16j
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Figure 1: Intra-Cell and Inter-Cell Virtual MIMO
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