
IEEE C802.16n-11/0007

	Project
	IEEE 802.16 Broadband Wireless Access Working Group <http://ieee802.org/16>

	Title
	HR-MS to HR-MS Direct Communication with Infrastructure Stations

	Date Submitted
	2011-03-06

	Source(s)
	Haiguang Wang, Hoang Anh Tuan, Jaya Shankar, Shoukang Zheng, Yeow Wai Leong

Institute for Infocomm Research
1 Fusionopolis Way, #21-01, Connexis (South Tower)
Singapore 138632
	Voice:
+65 6408-2256
E-mail: hwang@i2r.a-star.edu.sg


	Re:
	Call for contributions for 802.16n AWD

	Abstract
	In this proposal, we contribute on HR-MS direct communication with infrastructure stations for the IEEE 802.16n High Reliability Networks.  

	Purpose
	To discuss and adopt the proposed text in the 802.16n draft Text

	Notice
	This document does not represent the agreed views of the IEEE 802.16 Working Group or any of its subgroups. It 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.

	Copyright Policy
	The contributor is familiar with the IEEE-SA Copyright Policy <http://standards.ieee.org/IPR/copyrightpolicy.html>.

	Patent Policy
	The contributor is familiar with the IEEE-SA Patent Policy and Procedures:

<http://standards.ieee.org/guides/bylaws/sect6-7.html#6> and <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.ieee.org/board/pat>.


A HR-MS Direct Communication with Infrastructure Nodes
Haiguang Wang, Hoang Anh Tuan, Jaya Shankar, 
Shoukang Zheng, Yeow Wai Leong
Institute for Infocomm Research (I2R)
1 Fusionopolis Way, #21-01, Connexis South Tower

Singapore 138632
1. Introduction
HR-MS to HR-MS direct communication is new feature for IEEE 802.16 networks. It will be defined in the IEEE 802.16n amendment.  This feature will significantly improve the capability of HR-MS in various harsh environment and increase network throughput when local traffic dominates the network.
In 802.16n System Requirement Document [1] section 6.1.3.1, it says that “HR-MS shall provide direct communication i.e. the origination and termination of the data are at the HR-MS. Association establishment procedure of an HR-MS to another HR-MS shall be supported.”. 

Since the requirement does not set constraint on whether HR-MSs have associated to an infrastructure stations, in this contribution, we assume an HR-BS is presented in the network and the HR-MSs involved in the direct communication are associated to the same HR-BS or HR-RS.   
2. HR-MS to HR-MS Direct Communication
 Supporting the HR-MS to HR-MS direct communication is required by IEEE 802.16n network. The HR-MS direct communication can happen with our without the supporting form infrastructure nodes. In this contribution, we focus on the use cases of two HR-MS either direct under the same HR-BS or the same HR-RS as figure 1 shows. We provide solutions so that direct communication link between HR-MSs can be setup and two HR-MS can use the link to send data and ARQ if possible. 
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Figure 1: Use cases of HR-MS to HR-MS direct communication with infrastructure stations

To enable the HR-MS to HR-MS direct communication, we need to solve address a few issues:

· HR-MS neighbor discovery.

· Detect the feasibility of direct communication. 

· Resource allocation.

· HR-MS link synchronization

Neighbor discovery can help in determining whether two nodes are close enough to set up a direct communication link. Neighbor discovery is required to be supported by IEEE 802.16n standard, therefore, we will not address the neighbor discovery issue in this contribution.  

Since the HR-MS need to send DSA_REQ to start a flow to destination, the HR-BS/HR-RS may be able to detect the possibility of direct communication by DSX_XXX messages. 

The source HR-MS should exchange synchronization signal before data transmission.  

3. Summary

In this contribution, we provide a method for 802.16n HR-MS in setting up direct communication link with the help from infrastructure stations and synchronize their transmission over the link established. 
4. 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 --- document number)]
17.1 Overview

An HR-MS can work in two communication modes, infrastructure mode or ad hoc mode.  In infrastructure mode, it can only transmit when it synchronization to an infrastructure stations such as HR-BS or HR-RS. In ad hoc mode, an HR-MS is allowed to transmit before it synchronizes to any other HR stations. 
17.3.2 Direct communication between HR-MSs
When HR-MS associate to an HR-BS/HR-RS and the functionalities of direct communication are turned on, HR-BS/HR-RS should check DSA_XXX messages received from HR-MS and determine whether HR-MS direct communication should be adopted for communication.
The HR-MS should synchronize to each other before they can transmit data.     
 [-------------------------------------------------End of Text Proposal----------------------------------------------------]
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