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Message formats 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
In this proposal, we propose a detail operation of how the alternative path is activated and maintain.
2. Text Proposal in AWD

The text in BLACK color: the existing text in the Amendment Draft Standard
The text in RED color: the removal of existing Amendment Draft Standard Text
The text in BLUE color: the new text added to the Amendment Draft Standard Text
[-------------------------------------------------Start of Text Proposal---------------------------------------------------]

[Insert the following text into session 16.7.1 of 802.16rev3 AWD]
16.7.1.1 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 16.2.2.1.1.

To prepare the alternative path by an HR-BS, the HR-BS performs operation as follows:

a) neighbor discovery as described in 16.2.2.1.1 

b) collecting HR-MS’ neighbor information as described in 16.2.2.1.1

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 16.2.2.1.1  

c) The HR-BS collects the neighbor information of requesting HR-MS as described in 16.2.2.1.1

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
HR-BS shall recommend ranging code and slot from the ranging region to the HR-MS to reduce contention in ranging in the event of disconnection from current path.

16.7.1.2 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.

When HR-MS is disconnected with HR-BS in its current path, HR-MS start switching to its alternative path by scanning for DL preambles for possible network entry. 

After receiving the preamble and NCI, HR-MS uses the suggested ranging code and transmit the ranging code on the specified ranging channel to complete the network entry process.
[Insert the following text into session 6.12.7.1 of 802.16.1 AWD]

6.12.7.1.1 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 6.12.2.2.1.1.
To prepare the alternative path by an HR-BS, the HR-BS performs operation as follows:
e) neighbor discovery as described in 6.12.2.2.1.1
f) collecting HR-MS’ neighbor information as described in 6.12.2.2.1.1
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 6.12.2.2.1.1  
h) The HR-BS collects the neighbor information of requesting HR-MS as described in 6.12.2.2.1.1
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.
HR-BS shall recommend ranging code and slot from the ranging region to the HR-MS to reduce contention in ranging in the event of disconnection from current path.

6.12.7.1.2 Alternative path switching

When the trigger condition specified in the TLV of the last AAI-HO-CMD described in 6.2.3.12 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.
When HR-MS is disconnected with HR-BS in its current path, HR-MS start switching to its alternative path by scanning for DL preambles for possible network entry. 

After receiving the preamble and NCI, HR-MS uses the suggested ranging code and transmit the ranging code on the specified ranging channel to complete the network entry process.
[-------------------------------------------------End of Text Proposal----------------------------------------------------]
References
[1] IEEE 802.16n-10/0048, “802.16n System Requirements Document including SARM annex”, January 2011.

[2] IEEE 802.16n-10/0049, “802.16n Table of Contents for Amendment Working Draft”, January 2011.
[3] IEEE 802.16n-11/0009r1, “802.16n Amendment Working Draft,” May 2011.


  


