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HR-MS Neighbor Discovery in 802.16n 
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Zhongding Lei, Shoukang Zheng
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1. Introduction
In the 802.16n System Requirement Document [1], Section 6.1.3.3, it is stated that “HR-Network shall support neighbor and path discovery between HR-MSs as well as between HR-MS and HR-Network infrastructure stations”. In fact, neighbor discovery by HR-MS will be one of the enabling mechanisms to support other advanced features of 802.16n such that HR-MS direct communications, HR-MS forwarding to network, path discovery and management, and fast network recovery.  This contribution discusses HR-MS neighbor discovery under two scenarios, i.e., when registered HR-MSs discover their neighbors, and when out-of-coverage HR-MS discover network infrastructure via the help of a connected HR-MS.

2. Design Considerations
When designing HR-MS neighbor discovery, the following criteria should be taken into account:
· Minimizing changes to the existing 802.16 specifications;

· Reliable but incurring low overhead and complexity;

· Allowing flexible scheduling and configuration.

2.1 Neighbor Discovery for Registered HR-MSs
To discover each other, registered HR-MSs can broadcast some predefined signals so that other HR-MSs can try to detect and confirm whether or not they are within the communication range. Here, the predefined signals can be preamble sequences, which are assigned to HR-MSs by HR-BS/HR-RS.
Upon detecting one or a number of neighbors, an HR-MS shall report the information to its serving HR-BS (HR-RS).

2.2 HR-MS Discover Network Infrastructure (Coverage Extension)
As specified in the 802.16n SRD [1], HR-MS network is required to support local forwarding (illustrated in Figure 1). To enable an HR-MS that is outside the coverage of an HR-BS to discover network infrastructure and get connected, a nearby HR-MS at edge of a cell can transmit preambles, together with network configuration information for the far-away HR-MS to start network entry. At the same time, when the cell-edge HR-MS transmit such a preamble signal, it also allows other registered HR-MS to scan and discover their relationship. Part of the radio band may be use by other HR-MS to receive ranging sequences from other HR-MSs who want to access the network. 
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Figure 1: Neighbor discovery method supports HR-MS forwarding
3. Text Proposal for IEEE 802.16n AWD
Xxx
Note:

The text in BLACK color: the existing text in AWD

The text in RED color: the removal of existing AWD text

The text in BLUE color: the new text added to the Multi-Carrier DG Text
[-------------------------------------------------Start of Text Proposal---------------------------------------------------]

[Adopt the following text in the 802.16n Document (XXX places)]
17.2.7 Path Discovery and Management

17.2.7.1 Neighbor Discovery for Registered HR-MS
To discover each other, registered HR-MSs can broadcast some predefined signals so that other HR-MSs can try to detect and confirm whether or not they are within the communication range. Here, the predefined signals can be preamble sequences, which are assigned to HR-MSs by HR-BS/HR-RS.

Upon detecting one or a number of neighbors HR-MSs, an HR-MS shall report the information to its serving HR-BS (HR-RS). Based on reported information, HR-BS/HR-RS may request the HR-MSs to carry out extra scanning and measurements so that other activities such as HR-MS direct communications and HR-MS forwarding to network can be initiated.
17.2.7.2 HR-MS Discover Network Infrastructure
To enable an HR-MS that is outside the coverage of an HR-BS to discover network infrastructure and get connected, a nearby registered HR-MS at cell edge can transmit preambles, together with network configuration information, for the far-away HR-MS to start network entry. OFDMA resource shall also be allocated for the out-of-coverage HR-MS to carry out ranging and other necessary steps with the cell-edge HR-MS so that it can eventually join the network. At the same time, when the cell-edge HR-MS transmits preamble signal (for coverage extension), other registered HR-MSs can also scan to discover their neighbor relationship.   
 [-------------------------------------------------End of Text Proposal----------------------------------------------------]
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