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A Proposal for determining alternative path in path management of 802.16n-GRIDMAN networks
Hoang Vinh Dien, Ming-Tuo Zhou, Xin Zhang, Liru Lu (Alina), Masayuki Oodo, Hiroshi Harada
NICT
1. Introduction
Session 17.2.7.2 of IEEE 802.16n AWD 802.16n-11/0009r1 specifies the guidelines for alternative path to help HR_MS recovering from SPOF. However, it does not provide a detail specification on when to prepare the alternative path and how to do so. 

In this proposal, we propose a detail framework for establishment and maintenance of alternative paths to support fast recovery in the event of SPOF.
2. Alternative path discovery and management in IEEE 802.16n
2.1 Obtaining network topology
All HR-MS station shall periodically listen to the channel and find out who are its neighboring nodes. This information shall be send back to the HR-BS in TBD message. HR-BS shall also inform HR-MS of its level in the tree to HR-BS.

3.2 Establishment of alternative path

Alternative path for each subordinate HR-MS shall be determined either by HR-BS or HR-MS itself. This path will be forwarded to the HR-MS/HR-BS. 

If HR-BS determines the alternative path, it shall inform HR-MS and all nodes on the alternative path to update their routing table. If HR-MS determines the alternative path by itself, it shall inform HR-MS and all nodes on the alternative path to update their routing table.

Entry in routing table corresponding to alternative path shall be differentiate with normal routing entry and should not be used in normal circumstances.

3.3 Maintenance of alternative path

When the topology is changed, alternative path should be recalculated to maintain its up to date status and efficiency. Both HR-BS and HR-MS can decide HR-MS’s current alternative path is still relevant or not. If it’s not, they can construct a new alternative path and inform nodes in the new alternative path and old alternative path for them to update their routing table accordingly. 

3.4 Switch to the alternative path

3.4.1 Preparation

When HR-MS’s timeout with its current main tree exceed the TIME_OUT threshold, it shall inform HR-BS of this disruption. This message is sent through the alternative path. This message also serves as the trigger for nodes in alternative path. Intermediate nodes on the alternative path will then mark the corresponding alternative entry in their routing table as currently active and shall use this entry to relay data from/to HR-BS.
3.4.2 Execution

The intermediate nodes in the alternative path should reply the message received from its subordinate node to confirm that switching to alternative path has been carried out. After receiving reply message from its superordinate, HR-MS shall transmit data to HR-BS through the alternative path normally. 

3.4.3 Refreshing topology information

Once HR-BS receives the topology message from HR-MS, it shall refresh its topology information, build a new main tree and inform the affected nodes of their new connection identifier (CID).

Once HR-MS receives the new CID from HR-BS, it shall use the new tree for data communication with the HR-BS. It shall also need to inform nodes on the alternative path of this intention by sending the DSD-REQ message on the alternative path. Intermediate nodes on the alternative path will then mark the corresponding alternative entry in their routing table to inactive and shall not use this entry to relay data from/to HR-BS anymore. 

3. Text Proposal in IEEE 802.16n AWD

The text in BLACK color: the existing text in the 802.16n Amendment Draft Standard
The text in RED color: the removal of existing 802.16n Amendment Draft Standard Text
The text in BLUE color: the new text added to the 802.16n Amendment Draft Standard Text
[-------------------------------------------------Start of Text Proposal---------------------------------------------------]

[Insert the following text into Section 17.2.7 Path Discovery and Management of AWD 16n]
17.2.7.2.1 Preparation for SPOF 

…

To support fast network reentry to the neighbor HR-MSs, HR-MS shall transmit its neighbor information to HR-BS in HR-MSSPOF-RES message. HR-MSs capable of forwarding to the network and/or multimode operation shall share the MAC context information with the HR-MS performing local forwarding to the network. Either HR-BS or HR-MS can determine the alternative path.
If necessary, another path can be selected, if available, among alternative paths.
[Insert the following text into Section 17.3.7 Path Discovery and Management of AWD 16n]
17.3.7.2.1 Preparation for SPOF 

…

To support fast network reentry to the neighbor HR-MSs, HR-MS shall transmit its neighbor information to HR-BS in HR-MSSPOF-RES message. HR-MSs capable of forwarding to the network and/or multimode operation shall share the MAC context information with the HR-MS performing local forwarding to the network. Either HR-BS or HR-MS can determine the alternative path.
If necessary, another path can be selected, if available, among alternative paths.
Table xx1 – HR_MSSPOF-RES message field and description

	Syntax
	Size (bits)
	Notes

	Management Message type = xx
	8
	-

	For (i = 0; i <=
Number of neighbor HR-MSs; i ++){
	
	

	HR_MS-ID
	48
	Unique ID of Neighbor HR_MS of reporting HR_MS

	
	
	

	}
	
	

	Response mode
	1
	Indicating HR-BS should reply with the HR_BSSPOF-RES message or not


Table xx2 – HR_BSSPOF-RES message field and description

	Syntax
	Size (bits)
	Notes

	Management Message type = (xx+1)
	8
	-

	For (i = 0; i <=
Number of neighbor for that HR-MSs; i ++){
	
	

	HR_MS-ID
	48
	Unique ID of Neighbor HR_MS for current HR_MS

	Hop
	4
	Distance from HR_MS with HR_MS-ID to HR_BS

	}
	
	

	Response mode
	1
	Indicating HR-MS should reply with the HR_MSSPOF-RES message or not


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