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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. Target scenario 
Our target scenario in presented in Figure 1. In this scenario, HR-MS4 currently uses HR-RS/MS1 as the relay station to HR-BS. To prepare for the SPOF, HR-MS4 needs to construct an alternative path to HR-BS. There’re two candidates: HR-RS/MS2, HR-RS/MS3.
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Figure 1: 802.16n Network

2.1 Alternative path determination by HR-BS

To calculate alternative path for HR-MS4, HR-BS need to know which HR-RS/MSs are the neighbor of HR-MS4. HR-BS can request HR-MS4 to do the neighbor discovery and report the result to HR-BS.
Once HR-BS gets the neighbor discovery report and know which neighbor HR-RS/MS is more suitable (higher signal strength, etc). HR-BS will decide (algorithm is out of scope of this contribution) which HR-RS/MS is the target alternative path.
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Figure 2: Alternative path done by HR-BS

2.2 Alternative path determination by HR-MS

Alternative path could also be determined by the HR-MS4 itself:

1. Open the possibility of more flexible, vender specific algorithm to calculate the alternative path

2. Less depended on HR-BS ----> Increase the reliability

To calculate the alternative path by itself, HR-MS need to collect the following information:
- Which HR-RS/MS agree to serve HR-MR in the target alternative path
- Comparable information among the candidate HR-RS/MS, e.g: Distance to HR-BS, the nearer to the HR-BS, the higher priority to be candidate for the alternative path.

To do so, HR-MS first have to do the neighbor discovery with the option to ask neighbor nodes to become candidate for alternative path. HR-BS will then inform HR-MS about which HR-MSs are candidate in the alternative path. From these information HR-MS will decide on its alternative path.
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 802.16n AWD]
17.2.7.2.1 Preparation for SPOF 

…

To support fast network reentry to the neighbor HR-MSs, HR-MS shall initiate the process of sending its transmit its neighbour information to HR-BS by using the AP-NBR-REQ. 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.
In the HR-BS alternative path determination scenario, HR-MS initiates the neighbor discovery process by sending AP-NBR-REQ to HR-BS. HR-BS collects HR-MS’s neighboring information as in session 17.2.7.1.1, determines the alternative path for HR-MS and informs HR-MS about its alternative path information.
In the HR-MS alternative path determination scenario, HR-BS will ask HR-MS’s neighboring nodes about their willingness to become candidates for alternative path by using AP-ASK-REQ and AP-ASK-REP messages. HR-MS neighboring nodes willing to serve in alternative path will be conveyed to HR-MS in AP-NBR-REP message.

[Insert the following text into Section 17.3.7 Path Discovery and Management of 802.16n AWD]
17.3.7.2.1 Preparation for SPOF 

…

To support fast network reentry to the neighbor HR-MSs, HR-MS shall initiate the process of sending its transmit its neighbour information to HR-BS by using the AP-NBR-REQ. 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.
In the HR-BS alternative path determination scenario, HR-MS initiates the neighbor discovery process by sending AP-NBR-REQ to HR-BS. HR-BS collects HR-MS’s neighboring information as in session 17.2.7.1.1, determines the alternative path for HR-MS and informs HR-MS about its alternative path information.

In the HR-MS alternative path determination scenario, HR-BS will ask HR-MS’s neighboring nodes about their willingness to become candidates for alternative path by using AP-ASK-REQ and AP-ASK-REP messages. HR-MS neighboring nodes willing to serve in alternative path will be conveyed to HR-MS in AP-NBR-REP message.

Table xx1 – AP-NBR-REQ message field and description

	Field
	Size (bits)
	Value/Description
	Condition

	Discovery mode requested
	2
	0b00: Normal neighbor discovery

0b01: Discovery to prepare for BS determine alternative path

0b10: Discovery to prepare for MS determine alternative path

0b11: reserve
	In the case of 0b10, HR-BS shall reply HR-MS in the message AP-NBR-REP.

	}
	
	
	

	
	
	
	


Table xx2 – AP-ASK-REQ message field and description

	Field
	Size (bits)
	Value/Description
	Condition

	
	
	
	

	
	
	
	


Table xx3 – AP-ASK-REP message field and description

	Field
	Size (bits)
	Value/Description
	Condition

	
	
	
	

	
	
	
	


Table xx4 – AP-NBR-REP message field and description

	Field
	Size (bits)
	Value/Description
	Condition

	For (i = 0; i <

Number of willing neighbor HR-MSs; i ++){
	
	
	

	STID
	12
	STID of the HR-MS that willing to serve in alternative path.
	

	RSSI
	TBD
	
	

	Hop
	4
	Number of hop to HR-BS
	

	}
	
	
	


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