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Introduction
A base station failure is very disruptive. All stations served by the BS will have to perform network entry to neighboring BSs, assuming that the stations already skip the neighboring BS scanning phase and use the most recent MOB_NBR_ADV list. Even so, there are three main problems:

· This will cause a usage spike in physical resources, and may cause neighboring BSs to be swarmed.

· Some stations may be left without any network connection even though 802.16n supports range extension with HR-MS forwarding, direct communications, and multi-mode operations.

· There may be further delay incurred since initial ranging is contention-based. Furthermore, all ongoing service flows will have to be reinitiated, resulting in longer delays for service re-connections at the upper layers.

The 802.16n SRD requires the HR-network to support establishment and maintenance of alternative paths to support fast recovery in the event of disruption. In this document, we define alternative path establishment as a preparation phase to deal with possible SPOF. We propose to factor the possibility of multi-mode into alternative path establishment in event of a BS failure, in order to minimize disruption caused in terms of recovery time and physical resource utilization. Specifically, the HR-network shall prepare and maintain a failover topology of alternate paths with role-changed stations, and support fast network recovery with failover configuration. We also discuss the scenario in which BS has backhaul failure and need to switch to RS mode to connect to a neighboring BS in order to maintain connectivity for its subordinate stations.
Summary

We propose to factor the possibility of multi-mode into alternative path establishment in event of a BS failure, in order to minimize disruption caused. Specifically, we proposed mechanisms to prepare and maintain a failover topology of alternate paths with role-changed stations, and support fast network recovery with failover configuration.
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17.2.7.2 Preparation for SPOF
The serving HR-BS transfers MS context information to the target HR-BS to prepare an alternative path for the HR-MS. The target HR-BS shall inform the serving HR-BS of a recommended ranging code and slot. A recommended ranging code and slot is similar to that of dedicated ranging except that they are not uniquely assigned or reserved.
The serving HR-BS also unicasts a MOB_BSHO-REQ message with mode = 0b111 to HR-MS to communicate alternative path information. 
17.3.7.2 Preparation for SPOF
The serving HR-BS transfers MS context information to the target HR-BS to prepare an alternative path for the HR-MS. The target HR-BS shall inform the serving HR-BS of a recommended ranging code and slot. A recommended ranging code and slot is similar to that of dedicated ranging except that they are not uniquely assigned or reserved.
The serving HR-BS also unicasts a AAI-HO-CMD message with mode = 0b11 to HR-MS to communicate alternative path information. 
 [Modify 6.3.2.3.47 as follows:]
Table 144 – MOB_BSHO-REQ message format
	Syntax
	Size (bit)
	Notes

	…
	
	

	Mode
	3
	0b000: HO Request
0b001: MDHO/FBSS request: Anchor BS update with CID update

0b010: MDHO/FBSS request: Anchor BS update without CID update

0b011: MDHO/FBSS request: Diversity set update with CID update

0b100: MDHO/FBSS request: Diversity set update without CID update

0b101: MDHO/FBSS request: Diversity set update with CID update for newly added BS

0b110: MDHO/FBSS request: Diversity set update without CID update for newly added BS

0b111: Reserved.

0b111: Alternative Path.

	Padding
	5
	Shall be set to zero.

	If (Mode == 0b000 or 0b111)
	-
	-

	…
	
	

	HO_authorization policy indicator
	1
	Indicates whether Seamless HO mode is supported

0: Not supported

1: Supported

	If (Mode == 0b000) {
	-


	-



	Seamless HO mode flag
	1
	Indicates whether Seamless HO mode is supported

0: Not supported

1: Supported

	} else If (Mode == 0b111) {
	-
	-

	Role
	2
	0b00: Stay as HR-MS;

0b01: Change to HR-RS;

0b10: Change to HR-BS;

0b11: Reserved.

	Rendezvous_time
	8
	-

	CDMA_code
	8
	-

	Transmission_opportunity_offset
	8
	-



	Basic CID
	16
	-

	If (Role == 0b01) {
	
	

	} else if (Role == 0b10) {
	
	

	}
	
	

	If (Role ==  0b01 or 0b10) {
	
	

	}
	
	

	}
	
	


[Modify 16.2.3.12 as follows:]

Table 695 – AAI-HO-CMD message format
	Field
	Size (bits)
	Value/Description
	Condition

	Mode
	2
	0b00: HO command;
0b01: Zone switch command from MZone to LZone;

0b10: AMS HO request rejected (ABS in list unavailable). In this case, AAAI-HO-CMD message shall not include any T-ABS.

0b11: Reserved.

0b11: Alternative Path preparation.
	

	If (Mode == 0b00 or 0b11) {
	
	
	

	…
	
	
	

	Resource_Retain_Time
	16
	The duration in units of 100 ms to which the T-ABD set the ABS-Resource-Retain-Timer
	Present if needed

	If (HO Reentry Mode == 0b11) {
	
	
	

	Role
	2
	0b00: Stay as HR-MS;

0b01: Change to HR-RS;

0b10: Change to HR-BS;

0b11: Reserved.
	

	If (Role == 0b01) {
	
	
	

	} else if (Role == 0b10) {
	
	
	

	}
	
	
	

	If (Role ==  0b01 or 0b10) {
	
	
	

	}
	
	
	

	} //end of If (HO Reentry Mode == 0b1)
	-
	-
	


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