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Introductions
In IEEE 802.16n-11/0049[4], general description of multimode operation for IEEE 802.16n based on the SRD (i.e., IEEE 802.16n-10/0048r1[1]) due to the some event such as backhaul link failure is proposed. In addition, path management during mode change as well as failure of frequency or carrier may be considered as alternative path. In this contribution, the path management operation is provided for IEEE 802.16n.
Path management over multimode operation
Figure 1 shows the general network architecture of MS1 served by BS1. As shown the Figure 1, path between MS1 and other network entity (i.e., server) is established via BS1. In the event of disruption such as backhaul link failure, the BS1 may change its role as RS as shown in Figure 2. As shown the Figure 2, when the HR-BS (i.e., BS1) establishes relay link to any superordinate HR-BS (i.e., BS2), BS2 will be included into the path between MS1 and server (a). If the channel quality between MS1 and BS2 is more reliable than that between MS1 and BS2, (1) the HR-BS acting as RS can make MS1 to perform HO and reselect the path without HR-BS1 or (2) the MS initiates handover to BS2 and reselect the path without HR-BS1.
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Figure 1 – General Network Architecture between MS1 to server via BS1
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(a) BS1 is changing its role as RS due to backhaul link failure (b) Path is reselected from via BS1 to via BS2


Figure 2 – Path Reselection (from via BS1 to via BS2) after establishment of relay link of HR-BS acting as RS

Path management due to SPOF
Figure 3 shows an example path reselection after SPOF (i.e., failure of one frequency in an HR-BS). As shown the Figure 3, HR-MS may perform inter-frequency handover from FA1 to FA2 under the following condition.

· FA1 is unavailable to continue communicating between HR-BS and HR-MS

· Channel quality of FA1 is worse than that of other frequency
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Figure 3 – path reselection from FA1 to FA2 due to failure of FA1 of HR-BS1
Figure 4 shows another example path reselection after SPOF (i.e., failure of one physical carrier of HR-BS). As shown the Figure 4, HR-MS may perform multicarrier handover from physical carrier index 1(CI1) to physical carrier index(CI2) under the following condition.

· CI1 is unavailable to continue communicating between HR-BS and HR-MS

· Channel quality of CI1 is worse than that of other carrier
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Figure 4 - path reselection (from CI1 to CI2) on the multicarrier deployment due to failure of CI1 of HR-BS1
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Proposed Text for the 802.16n Amendment Working Document (AWD)
Note:

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

[Remedy1: Adapt the following change in Section 17.2.7 Path Discovery and Management in the 802.16n AWD]
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.
17.2.7.1 Preparation for SPOF

In order to support Preparation for SPOF, alternative path described in this subsection shall be supported.
An alternative path may include HR-MS that switches mode to RS or BS.
Network entry including handover as described in 6.3.21 shall be supported in the event of SPOF. An indication of whether MAC context information of the subordinate HR-MS is being shared by infrastructure stations shall be transmitted to HR-MS.

To support fast network reentry to the neighbor HR-MSs, HR-MS shall transmit its neighbor information to HR-BS. 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.
If the most reliable alternative path of the HR-MS is not valid, the second most reliable alternative path shall be selected as the alternative path.

17.2.7.2 recovery from SPOF
Network reentry including handover as described in 6.3.21 shall be supported in the event of SPOF. Whether MAC context information of the subordinate HR-MS is shared by the infrastructure stations shall be transmitted to HR-MS.

Alternative path may be selected during the role change or release the mode as described in 17.2.1.

[Remedy2: Adapt the following change in Section 17.2.7 Path Discovery and Management in the 802.16n AWD]
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.
17.3.7.1 Preparation for SPOF

In order to support preparation for SPOF, alternative path described in this subsection shall be supported.
An alternative path may include HR-MS that switches mode to RS or BS.
Network entry including handover as described in 16.2.6 and 16.2.8.2.9 shall be supported in the event of SPOF. An indication of whether MAC context information of the subordinate HR-MS is being shared by infrastructure stations shall be transmitted to HR-MS.

To support fast network reentry to the neighbor HR-MSs, HR-MS shall transmit its neighbor information to HR-BS. 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.
If the most reliable alternative path of the HR-MS is not valid, the second most reliable alternative path shall be selected as the alternative path.

17.3.7.2 recovery from SPOF
Network reentry including handover as described in 16.2.6 and 16.2.8.2.9 shall be supported in the event of SPOF. Whether MAC context information of the subordinate HR-MS is shared by the infrastructure stations shall be transmitted to HR-MS.

Alternative path may be selected during the role change or release the mode as described in 17.3.1.

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