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Mechanisms for Standalone Network Operation
Liru Lu (Alina), Ming-Tuo Zhou, Xin Zhang, Hoang Vinh Dien, Masayuki Oodo, Hiroshi Harada
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Introduction

Document IEEE 802.16n-10/0048 specifies the function requirements of HR-Network. Section 6.1.2 defines the requirements related to infrastructure Single Point of Failure immunity. Subsection 6.1.2.1 specifies the requirements for standalone network.
"HR-Network shall provide local connectivity to the HR-MSs within the coverage of the HR-BS without HR-BS’s connectivity to the backbone network. 

When the HR-BS loses the backbone connection, the established service flow between HR-MSs within the coverage of the HR-BS should be maintained."
In this file, we propose the mechanisms for the operation of standalone network including 

· Maintenance of local connectivity
· Entry process

· Handover process
Maintenance of Local Connectivity

When HR-BS loses the connectivity to the backbone network and the network becomes standalone, the local connectivity shall be provided for the mobile stations within the coverage of HR-BS. When the HR-BS loses the backbone connection, the established service flow between HR-MS within the coverage of the HR-BS should be maintained.
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Figure 1. Program for Maintenance of Local Connectivity in Standalone Network

As shown in Figure 1, to obtain the local connectivity, HR-BS shall periodically broadcast STN-REQ message to all the stations within the cell (Step A1). A cell ID information is included in the message. Upon reception of STN-REQ, HR-MS/HR-RS shall check if its associated cell ID area is vacant (Step A2), if yes, i.e., the HR-MS is unassociated, it shall go to the process of entry request (Step A3); if no, it shall respond by sending STN-ACK message if its associated BS cell ID is the same as received (Step A4 and A6). If the associated BS cell ID is not the same as received, it shall go to handover process. (Step A5). The information of station type (HR-MS or HR-RS) and working mode (whether it is in Relay Mode operation) shall be contained in STN-ACK message. HR-BS shall update and maintain the network topology table of nodes (HR-MS and HR-RS) within the cell. If STN-ACK is not received for a certain time period for a node listed in its network topology table, HR-BS will delete the node from its network topology table.

The HR-BS defined here could be a HR-MS operated in BS mode.

Entry Process to Standalone Network
To ensure the local connectivity to all the HR-MSs within the coverage of the HR-BS when the network is standalone, the network shall allow the entry of a new HR-MS to the network and establish the connection between HR-BS and the new HR-MS.
Handover Process to Standalone Network

When HR-BS lost the connectivity to the backbone network, the HR-BS and the stations within the coverage of HR-BS form a standalone network. When a mobile station is moving into the standalone network coverage area, handover procedure may be required if the mobile station is associated with another Base Station. MS shall make a decision if to perform handover procedure to the standalone network or remain at its serving BS according to the trigger condition of handover.

Proposed Text

----------------------------------------------------- Start of Proposed Text -----------------------------------------------------
17.2.4 Standalone Network
For WirelessMAN HR-OFDMA air interface, when HR-BS lost the connectivity to the backbone network and the neighboring HR-BSs, the network stations under the coverage of this HR-BS shall form a standalone network. The local connectivity shall be provided for the HR-MS within the coverage of affected HR-BS. The established service flow between HR-MS within the coverage of the affected HR-BS shall be maintained.

17.2.4.1 Maintenance of Local Connectivity 

For maintenance of local connectivity, all the HR-BSs shall maintain a network topology table of HR-MS/HR-RS within its coverage area. The network topology table shall be updated periodically by broadcasting STN-REQ message from HR-BS and receiving acknowledgement message STN-ACK from HR-MS or HR-RS within its coverage area.
17.2.4.2 Entry Process for Standalone Network 

The HR standalone network with WirelessMAN HR-OFDMA air interface shall allow the entry of an unassociated HR-MS into the standalone network and establish the connection with standalone network HR-BS. The unassociated HR-MS is referred to the HR-MS which is not associated with any Base Station.
17.2.4.3 Handover Process for Standalone Network 

The HR standalone network with WirelessMAN HR-OFDMA air interface shall allow the handover of a HR-MS from its previous associated Base Station to the standalone network HR-BS when the incoming node is within standalone network coverage area. 

17.3.4 Standalone Network

For WirelessMAN HR Advanced air interface, when HR-BS lost the connectivity to the backbone network and the neighboring HR-BSs, the network nodes under the coverage of this HR-BS shall form a standalone network. The local connectivity shall be provided for the mobile stations within the coverage of Base station. When the Base Station loses the backbone connection, the established service flow between mobile stations within the coverage of the base station shall be maintained.

17.3.4.1 Maintenance of Local Connectivity 

For maintenance of local connectivity, all the HR-BSs shall maintain a network topology table of HR-MS/HR-RS within its coverage area. The network topology table shall be updated periodically by broadcasting a STN-REQ message from HR-BS and receiving acknowledgement message STN-ACK from HR-MS or HR-RS within its coverage area.

The maintenance of local connectivity for standalone network with WirelessMAN HR Advanced air interface shall according to the process defined in section 17.2.4.1
17.3.4.2 Entry Process for Standalone Network 

The HR standalone network with WirelessMAN HR Advanced air interface shall allow the entry of an unassociated HR-MS into the standalone network and establish the connection with standalone network HR-BS. The unassociated HR-MS is referred to the HR-MS which is not associated with any Base Station.

The entry process is as defined in Section 17.2.4.2.
17.3.4.3 Handover Process for Standalone Network 

The HR standalone network with WirelessMAN HR Advanced air interface shall allow the handover of a mobile node from its previous associated Base Station to the standalone network HR-BS when the incoming node is within standalone network coverage area. 

----------------------------------------------------- End of Proposed Text ------------------------------------------------------
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