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Introductions
IEEE 802.16n AWD [4] describes some functional description based on the 802.16n SRD [1]. In order to understand clearly the operation robustness against SPOF, the section (i.e., 17.3.7.2) is rewritten reflecting the operation defined in the current AWD.

The proposed TOC and general concept is following:

17.3.7.2 Path Management against Degraded Network
To support high reliability and to recover SPOF, following operation may be supported:

· alternative path management described in 17.3.7.2.1

· reliable HO optimization described in 17.3.7.2.2

· forwarding between HR-infrastructure stations (using subordinate HR-station) described in 17.3.7.2.3

17.3.7.2.1 Alternative path management

Alternative path may be maintained in the following cases:

· before the SPOF occurs if SPOF is predicted or needed

· when the SPOF occurs with/without any preparing

· after the SPOF is recovered, to continue supporting high reliability

17.3.7.2.1.1 Alternative path preparing

17.3.7.2.1.2 Alternative path switching

alternative path activation performing fast network reentry
17.3.7.2.1.3 alternative maintaining

17.3.7.2.2 Reliable HO procedure

supporting HO optimization and unprepared HO including multimode operation

17.3.7.2.3 Forwarding between HR-infrastructure stations

The HR-MS may transmit/receive data to/from any one infrastructure station at any given time. The HR-MS may forward previously received data to other infrastructure stations at other times.
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Proposed Text for the 802.16n Amendment Working Document (AWD)
[-------------------------------------------------Start of Text Proposal---------------------------------------------------]

[Remedy1: Replace the whole section 17.2.7.2 by the following text in the 802.16n AWD.]
17.2.7 Path Management against Degraded Network
To support high reliability and to recover SPOF, following operation may be supported:

· alternative path management described in 17.2.7.1

· reliable HO optimization described in 17.2.7.2

· forwarding between HR-infrastructure stations (using subordinate HR-station) described in 17.2.7.3
17.2.7.1 Alternative path management

Alternative path may be maintained in the following cases:

· before the SPOF occurs if SPOF is predicted or needed

· when the SPOF occurs with/without any preparing

· after the SPOF is recovered, to continue supporting high reliability

17.2.7.1.1 Alternative path preparing

To prepare alternative path, the MAC context information of HR-MS may be shared between following HR-stations:

· HR-infrastructure stations (i.e., serving and neighbor HR-infrastructure stations)

· An HR-MS capable of forwarding to the network and the HR-MS performing forwarding to the network

To support fast recovery 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, either HR-BS or HR-MS may prepare the alternative path using neighbor discovery described in 17.2.7.1.1.
[NOTE : This highlighted text is not part of proposed text but it is comment to Editor: cross references (17.2.7.1.1 Neighbor Discovery among associated HR-MSs (Use Case 1) ) should be modified properly if the section number is changed .]
To prepare the alternative path by an HR-BS, the HR-BS performs operation as follows:

a) neighbor discovery as described in 17.2.7.1.1 

b) collecting HR-MS’ neighbor information as described in 17.2.7.1.1
c) determining the alternative path for HR-MS
d) informing HR-MS about its alternative path information
To prepare the alternative path by an HR-MS, the HR-MS and its serving HR-BS perform operation as follows:

a) An HR-MS transmits AP-NBR-REQ to the HR-BS to initiate the neighbor discovery process
b) After the HR-BS receives the AP-NBR-REQ, the HR-BS performs the neighbor discovery as described in 17.2.7.1.1  

c) The HR-BS collects the neighbor information of requesting HR-MS as described in 17.2.7.1.1
d) The HR-BS transmits AP-NBR-REP message to HR-MS, where the AP-NBR-REP includes the neighbor information of requesting HR-MS.
e) The HR-MS determines alternative path by itself based on its received neighbor information in the AP-NBR-REP message, but how to determine is out of scope of this specification
17.2.7.1.2 Alternative path switching

When the trigger condition specified in the TLV of the last MOB_BSHO-REQ described in 6.3.2.3.47 is met, the alternative path is activated by an HR-MS. If the action time is non-zero, the HR-MS shall perform the fast network reentry after the action time expires.

To support switching to alternative path with fast network reentry, the serving HR-BS transmits MOB_BSHO-REQ message with mode = 0b111 to the HR-MS.

The alternative path information may be updated with a new MOB_BSHO-REQ message.

The target HR-BS of the alternative path may share MS context information with the serving HR-BS and recommend a ranging code and slot from the ranging region to facilitate fast network reentry and reduce contention during ranging. However, how to request and recommend is out of this specification.
17.2.7.1.3 alternative maintaining

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

17.2.7.2 Reliable HO procedure

17.2.7.3 Forwarding between HR-infrastructure stations

The HR-MS may transmit/receive data to/from any one infrastructure station at any given time. The HR-MS may forward previously received data to other infrastructure stations at other times.

[Remedy2: Replace the whole section 17.3.7.2 by the following text in the 802.16n AWD.]
17.3.7. Path Management against Degraded Network
To support high reliability and to recover SPOF, following operation may be supported:

· alternative path management described in 17.3.7.1
· reliable HO optimization described in 17.3.7.2
· forwarding between HR-infrastructure stations (using subordinate HR-station) described in 17.3.7.3
17.3.7.1 Alternative path management

Alternative path may be maintained in the following cases:

· before the SPOF occurs if SPOF is predicted or needed
· when the SPOF occurs with/without any preparing

· after the SPOF is recovered, to continue supporting high reliability
17.3.7.1.1 Alternative path preparing

To prepare alternative path, the MAC context information of HR-MS may be shared between following HR-stations:

· HR-infrastructure stations (i.e., serving and neighbor HR-infrastructure stations)

· An HR-MS capable of forwarding to the network and the HR-MS performing forwarding to the network

To support fast recovery 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, either HR-BS or HR-MS may prepare the alternative path using neighbor discovery described in 17.3.7.1.1.
[NOTE : This highlighted text is not part of proposed text but it is comment to Editor: cross references (17.3.7.1.1 Neighbor Discovery among associated HR-MSs (Use Case 1) ) should be modified properly if the section number is changed .]
To prepare the alternative path by an HR-BS, the HR-BS performs operation as follows:

e) neighbor discovery as described in 17.3.7.1.1 

f) collecting HR-MS’ neighbor information as described in 17.3.7.1.1
g) determining the alternative path for HR-MS
h) informing HR-MS about its alternative path information
To prepare the alternative path by an HR-MS, the HR-MS and its serving HR-BS perform operation as follows:

f) An HR-MS transmits AP-NBR-REQ to the HR-BS to initiate the neighbor discovery process
g) After the HR-BS receives the AP-NBR-REQ, the HR-BS performs the neighbor discovery as described in 17.3.7.1.1  

h) The HR-BS collects the neighbor information of requesting HR-MS as described in 17.3.7.1.1
i) The HR-BS transmits AP-NBR-REP message to HR-MS, where the AP-NBR-REP includes the neighbor information of requesting HR-MS.
j) The HR-MS determines alternative path by itself based on its received neighbor information in the AP-NBR-REP message, but how to determine is out of scope of this specification
17.3.7.1.2 Alternative path switching

When the trigger condition specified in the TLV of the last AAI-HO-CMD described in 16.2.3.12 is met, the alternative path is activated by an HR-MS. If the action time is non-zero, the HR-MS shall perform the fast network reentry after the action time expires.
To support switching to alternative path with fast network reentry, the serving HR-BS transmits AAI-HO-CMD message with mode = 0b11, HO Reentry Mode = 0b0 and CDMA_RNG_FLAG = 1 to the HR-MS.

The alternative path information may be updated with a new AAI-HO-CMD message.

The target HR-BS of the alternative path may share MS context information with the serving HR-BS and recommend a ranging code and slot from the ranging region to facilitate fast network reentry and reduce contention during ranging. However, how to request and recommend is out of this specification.
17.3.7.1.3 alternative maintaining
Alternative path may be selected during the role change or release the mode as described in 17.3.1.

17.3.7.2 Reliable HO procedure

MS’ MAC context information may be shared between HR-infrastructure stations periodically.

When an HR-BS prioritizes the scanning candidates in AAI-SCN-RSP message described in 16.2.3.15, those scanning candidates may be ordered based on whether the MS’ MAC context is shared or not between serving infrastructure station and neighbor station as described in 16.2.6.1.2.
To indicated whether neighbor BS/RS is HR-MS acting as BS/RS or HR-BS acting as RS, HR Multimode indication is transmitted in the trigger condition as described in Table 775. The HR Multimode indication is included in AAI-SCD and NBR-ADV described in 16.2.3.13 and 16.2.3.31 to indicate current BS/RS or neighbor BS/RS is multicast station, respectively.

If the either serving infrastructure station or target infrastructure station has no backhaul connection but they communicate each other via relay link, target infrastructure station may obtain MS information from the serving infrastructure station via their relay link in DL/UL relay zone using AAI-L2-XFER message described in 16.2.3.30 for HO optimization.
The S-HR-BS may reject an HR-MS-initiated handover by transmitting the AAI-HO-CMD message described in 16.2.3.12 with mode set to 0b10. In this case, the S-HR-BS shall not include any candidate T-HR-infrastructure station if the T-HR-infrastructure station is unavailable via neither backbone nor relay link. Those candidate T-HR-infrastructure stations include normal HR-BS/RS, HR-MS acting as HR-BS/RS, HR-BS acting as HR-RS. If the HR-infrastructure station requested as a candidate T-HR-infrastructure station, which is available but the HR-BS does not have HR-MS information, HR-BS list may be included in AAI-HO-CMD message with REQ-Duration. After REQ-Duration expires, HR-MS is allowed to perform handover. After transmitting the AAI-HO-CMD message, S-HR-BS may transmit MS information to the HR-infrastructure station via backbone network or relay link. 
If the serving HR-infrastructure station and those candidate T-HR-infrastructure stations do not share the HR-MS information, the serving HR-infrastructure station may transmit MS information to candidate T-HR-infrastructure stations via backbone network or relay link when either serving infrastructure station or target infrastructure station has no backhaul connection but they communicate each other via relay link. When MS information is transmitted via relay link, AAI-L2-XFER message including MS information is used in DL/UL relay zone.
17.3.7.3 Forwarding between HR-infrastructure stations
The HR-MS may transmit/receive data to/from any one infrastructure station at any given time. The HR-MS may forward previously received data to other infrastructure stations at other times.

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