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Introduction
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Figure 1 Example of 802.16n deployment.
In SRD of IEEE 802.16 GRIDMAN [1], it is required that the HR networks shall support mechanisms which enable acceptable operation in the presence of co-channel interference among the HR stations within the same geographical area. The specification is as following:

“6.1.5 Coexistence requirements 

6.1.5.3 Interference Mitigation

HR-Network shall support mechanisms which enable acceptable operation in the presence of co-channel interference among HR-stations within the same geographical area.”

As depicted in Fig. 1, co-channel interference at an HR cell is introduced by an overlapping cell operating on same frequency channel simultaneously. Especially, GRIDMAN will operate in VHF bands like 200 MHz. In these bands, the interference is much longer when compare to GHz frequencies. Moreover, as in GRIDMAN mobile BS is supported, meaning that the cells are possible mobile and two or more of them may overlap in most of coverage if they move very close. This is quite a different case when compare to a cell with a fixed BS.

This document presents mechanism of self-coexistence to reduce co-channel interference in HR networks. In this mechanism, Self-coexistence Beacon (SCB) is used to exchange information for purpose of self-coexistence. SCBs are transmitted in Self-coexistence Zone (SCZ), which is a zone allocated at the end of a Virtual Superframe. A virtual Superframe consists of 16 frames as described in [2].
Basic Concepts

1. Coexistence

Coexistence is a state by which multiple wireless communications systems in same vicinity share a same radio frequency channel while minimizing harmful interference to each other by appropriate measures.

2. Self-coexistence

In HR network, Self-coexistence is coexistence of multiple HR cells. 

Self-coexistence Mechanism

1. Self-Coexistence Zone

A Self-coexistence Zone (SCZ) is a space allocated at the end of each virtual frame as illustrated in Fig. 2. At the beginning of each self-coexistence zone, self-coexistence preamble (SCP) is transmitted. Following SCP is space for transmission of self-coexistence packets. The structure of a SCZ is shown in Fig. 2. A Self-coexistence Zone can be shared by multiple HR cells via contention or reservation.
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Figure 2 Self-coexistence Zone for GRIDMAN.

2. Self-coexistence Preamble

Self-coexistence Preamble shall be transmitted at the beginning of each Self-coexistence Zone. It is different from other preambles of HR networks. Self-coexistence preamble can be used to recognize the starting of a virtual superframe, which is Tscz delayed from the starting of a self-coexistence zone. Tscz is the time duration of a self-coexistence zone.
3. Self-coexistence Beacon

Self-coexistence Beacon is a series of message bursts transmitted by HR stations in Self-coexistence Zone to enable Self-coexistence in HR networks. The transmission of Self-coexistence Beacons can be controlled by HR-BS or be scheduled in a distributed manner. 
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Figure 3 Structure of Self-Coexistence Beacon Packet for IEEE 802.16n-GRIDMAN.

Self-Coexistence Beacon can be used for neighbor discovery among stations of a same cell and for neighboring network discovery among stations if cell information is carried.

4. Self-coexistence Beacon Packet

The structure of a Self-Coexistence Beacon packet is shown in Fig. 3. It contains a Self-coexistence Preamble which is different from other preambles of HR networks. After the Self-coexistence Preamble, Self-coexistence (SC) MAC PDU shall be transmitted. The SC MAC PDU includes Schedule of the Self-Coexistence, SCB IEs.
5.  Self-coexistence Mode

In self-coexistence mode, multiple HR cells share the same frequency channel and each coexisting HR cell operates on one or several different frames.
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Figure 4 Illustration of self-coexistence mode.
In IEEE 802.16m, fractional frequency reuse (FFR) is used to mitigate co-channel interference between several cells with overlapped coverage operating on same frequency channel. In this scheme, MSs at the edge of two or more cells use different parts of OFDMA subchannels, while MSs close to BS use full OFDMA subchannels with less power. However, IEEE 802.16m operates in GHz bands, while GRIDMAN may operate in VHF bands. In VHF bands, due to the much longer interference distance, this scheme may become not effective as the interference distance of an MS close to a BS may reach the edge of the cell and introduce co-channel interference to MSs of another cell. Moreover, due to mobility of HR-BS, the HR cells are mobile and two or more HR cells may move very close and overlap in most of their coverage. In this case, FFR will not work. 
Text Proposal for IEEE 802.16n AWD

--------------Start of Proposed Text --------------------------------------------------------------------
Operation Modes

HR network can run in two modes: normal mode and coexistence mode. A HR cell runs in normal mode by default and transmits to self-coexistence mode when the HR cell can detect and decode a Self-Coexistence Beacon from an adjacent HR cell on its operating channel. In normal mode, one HR cell occupies one frequency channel and operates on all the frames of a virtual superframe. In self-coexistence mode, multiple HR cells share the same frequency channel and each coexisting HR cell operates on one or several different frames of a virtual superframe. 

--------------End of Proposed Text ---------------------------------------------------------------------
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