
IEEE C80216n-11/0092r2

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

	Title
	Path Discovery and Management

	Date Submitted
	2011-05-18

	Source(s)
	Hoang Vinh Dien, Ming-Tuo Zhou, Xin Zhang, Liru Lu (Alina), Masayuki Oodo, Hiroshi Harada

National Institute of Information and Communications Technology (NICT)
Wai Leong Yeow, Hoang Anh Tuan, Haiguang Wang, Shoukang Zheng, Jaya Shankar, Joseph Teo


Institute for Infocomm Research
1 Fusionopolis Way, #21-01, Connexis (South Tower)
Singapore 138632
	E-mail: hvdien@nict.com.sg; mingtuo@nict.com.sg; zhangxin@nict.com.sg; liru@nict.com.sg; moodo@nict.go.jp; harada@nict.go.jp 
Voice:
+65 6408-2254
E-mail: wlyeow@i2r.a-star.edu.sg


	Re:
	Call for contributions for the 802.16n Amendment Working Draft

	Abstract
	This provides a proposal of establishment and maintenance of alternative path in 802.16n networks (Original document in Session #72: C80216n-11_0026.doc)

	Purpose
	To be discussed and adapted by TGn for draft 802.16n AWD

	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>.


Alternative path in path management of 802.16n-GRIDMAN networks
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1. Introduction
In the SRD Section 6.1.3.4 (page 6, line 157), alternative paths are used for fast recovery in events of disruption. Based on that, this proposal proposes a framework for establishment and maintenance of alternative paths to support fast recovery in the event of intermediate note failure or link disconnection. The path calculation algorithm is out of scope of this proposal. This document is the harmonized version of original document C80216n-11_0092r1.doc and C80216n-11_0095r1.doc.
2. Text Proposal in IEEE 802.16n AWD

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---------------------------------------------------]

17.2.7 Path Discovery and Management

HR-Network shall support establishment and maintenance of alternative paths that are used for fast network recovery in the event of disruption, e.g. when the serving HR-RS or HR-BS fails. An alternative path is determined by the serving HR-BS. In normal operation, there are no active connections on any alternative path. The alternative path can be activated when the disruption event is detected.
HR-MS shall support HR-BS by periodically reporting its neighbor information to HR-BS in TBD messages.

17.2.7.1 Establishment of Alternative Path
From the neighbor information reports, HR-BS has a view of the topology of its cell. HR-BS shall use the topology information to calculate the alternative path for HR-MS and inform HR-MS through the messages TBD.
17.2.7.2 Maintenance of Alternative Path
Either HR-BS or HR-MS can decide HR-MS’s current alternative path still exists and is efficient. If it’s not, HR-BS shall recalculate a new alternative path for the HR-MS based on current topology. Maintenance of alternative path for an HR-MS involves three stations: the HR-MS itself, the serving HR-BS, and the superordinate of the HR-MS in the alternative path (called access station).

In preparation for fast network entry to alternative path, HR-BS shall pass context of the HR-MS to the access station. The serving HR-BS shall also pass information of the alternative path to the HR-MS. Details of the information are PHY channel parameters, BSID, CID, SS-specific configuration data, TEK, and other TLV settings (TBD).

The HR-MS shall perform periodic ranging with the access station f the alternative path. The access station shall assign the HR-MS in the RNG-RSP with a ranging subchannel and slot to be used for fast network re-entry. The slots and subchannels are not reserved. But with unique assignments, the access station can ensure low contention among the HR-MSs that use itself as an alternative path.

17.2.7.3 Fast Network Entry to Alternative Path

After detection of network disruption, or as instructed by the serving HR-BS, the HR-MS shall perform network re-entry along the alternative path using previously stored path and network information. HR-BS should re-calculate the alternative path for HR-MSs affected by the network disruption.

Fast Network Entry begins with the HR-MS performing ranging request RNG-REQ on the assigned slot and subchannel to the access station with the previous BSID and CID or MAC address set. The access station of that alternative path identifies the HR-MS for fast network entry with BSID and CID or MAC address. It shall proceed to skip all steps of Network Entry with HO Process Optimization.

17.3.7 Path Discovery and Management

HR-Network shall support establishment and maintenance of alternative paths that are used for fast network recovery in the event of disruption, e.g. when the serving HR-RS or HR-BS fails. An alternative path is determined by the serving HR-BS. In normal operation, there are no active connections on any alternative path. The alternative path can be activated when the disruption event is detected.
HR-MS shall support HR-BS by periodically reporting its neighbor information to HR-BS in TBD messages.

17.3.7.1 Establishment of Alternative Path
From the neighbor information reports, HR-BS has a view of the topology of its cell. HR-BS shall use the topology information to calculate the alternative path for HR-MS and inform HR-MS through the messages TBD.
17.3.7.2 Maintenance of Alternative Path

Either HR-BS or HR-MS can decide HR-MS’s current alternative path still exists and is efficient. If it’s not, HR-BS shall recalculate a new alternative path for the HR-MS based on current topology. Maintenance of alternative path for an HR-MS involves three stations: the HR-MS itself, the serving HR-BS, and the superordinate of the HR-MS in the alternative path (called access station).
In preparation for fast network entry to alternative path, HR-BS shall pass context of the HR-MS to the access station. The serving HR-BS shall also pass information of the alternative path to the HR-MS. Details of the information are PHY channel parameters, BSID, STID, SS-specific configuration data, TEK, and other TLV settings (TBD).

The HR-MS shall perform periodic ranging with the access station f the alternative path. The access station shall assign the HR-MS in the RNG-RSP with a ranging subchannel and slot to be used for fast network re-entry. The slots and subchannels are not reserved. But with unique assignments, the access station can ensure low contention among the HR-MSs that use itself as an alternative path.

17.3.7.3 Fast Network Entry to Alternative Path

After detection of network disruption, or as instructed by the serving HR-BS, the HR-MS shall perform network re-entry along the alternative path using previously stored path and network information. HR-BS should re-calculate the alternative path for HR-MSs affected by the network disruption.

Fast Network Entry begins with the HR-MS performing ranging request RNG-REQ on the assigned slot and subchannel to the access station with the previous BSID and STID or MAC address set. The access station of that alternative path identifies the HR-MS for fast network entry with BSID and STID or MAC address. It shall proceed to skip all steps of Network Entry with HO Process Optimization.

 [-------------------------------------------------End of Text Proposal----------------------------------------------------]
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