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1. Problem Statement

IEEE P802.21/D05.00 provides example handover flows for IP mobility protocols such as Mobile IP and Fast Handover for Mobile IP. They help us understand how to interwork between MIH and IP mobility protocols. 

Proxy Mobile IP is a new emerging IP mobility protocol and characterized in term of a network-based mobility protocol, not involving mobile node in its mobility procedures. Hence, many SDOs (3GPP, 3GPP2, WiMAX) are interested in the Proxy Mobile IP as IP mobility protocol in their network systems. 

For helping how MIH can interwork with Proxy Mobile IP, there should be an example handover flow for Proxy Mobile IP. 
2. Suggested Remedy

We suggest involving A.7 and A.8 which depict handover flow chart for Proxy Mobile IPv6 (PMIPv6).

A.7 Example network-initiated handover flow chart for Proxy Mobile IPv6
Figure-A-7 shows a network-initiated handover flow chart for Proxy Mobile IPv6 (PMIPv6), which is currently under standardization for supporting a local mobility in IETF NetLMM Working Group (Although the Proxy Mobile IP is under standardization, its overall flow is already defined. Following handover flow refers to the overall flow). The handover flow operates as follows,
1) MN receives packets through both Mobile Access Gateway (MAG) 1 located in the serving network and Local Mobility Anchor (LMA), which are primary components of the PMIPv6. 
2) The Serving PoS queries the Information Server to get information about available neighboring networks. 

3) The Serving PoS triggers a network-initiated handover by sending the MIH_Net_HO_Candidate_Query Request message to the MN. The MN responds through the MIH_Net_HO_Candidate_Query Response message. This message contains MN’s acknowledgement about the handover and its preferred link and PoS lists. 
4) The Serving PoS sends the MIH_N2N_HO_Query_Resource Request messages to different Candidate PoSs (can be more than one) to query the availability of the resource at candidate networks. The Candidate PoS responds by sending the MIH_N2N_HO_Query_Resource Response message to the Serving PoS. The Serving PoS decides the handover target based on the resource availability information of candidate networks through the received MIH_N2N_HO_Query_Resource Response message. 

5) The Serving PoS requests MN the commitment to perform handover to the specified network type and PoA by sending the MIH_Net_HO_Commit Request message to the MN. The Serving PoS, in turn, requests the Target PoS (i.e. Candidate Network 1 in the Figure-A-7, where MAG2 is located) to prepare resources for the incoming MN through the MIH_N2N_HO_Commit Request message. The MN and Target PoS reply the result of the handover commitment by sending MIH_Net_HO_Commit Response and MIH_N2N_HO_Commit Response, respectively. 
6) Upon receiving the MIH_N2N_HO_Commit Request message, PMIPv6 client as MIH User in the Target PoS queries the incoming MN’s profile to a policy store such as an AAA server. As a result, the Target PoS obtains information for PMIP processes corresponding to the MN. 

7) Once the MN establishes Layer 2 connection to the Target PoS, PMIPv6 client as MIH User in the Target PoS registers the current MN’s location to LMA by sending Proxy Binding Update message. LMA updates its Binding Cache Entry with the Proxy Binding Update message and then replies with Proxy Binding Acknowledgement message. 

8) After receiving the Proxy Binding Acknowledgement message, PMIPv6 clients sends Router Advertisement message to the MN. The Router Advertisement is constructed with the MN’s information obtained from the policy server and LMA. It can be solicited by Router Solicitation message from the MN and periodically transmitted. MN configures IP addresses on its interface, which is currently used to connect to the Target PoS, with the received Router Advertisement message. Once the PMIPv6 procedures are completed, MN receives packets through both MAG 2 and LMA.
9) After the PMIPv6 execution, the MN may send the MIH_MN_HO_Complete Request message to the Target PoS. The Target PoS sends the MIH_N2N_HO_Complete Request message to the previous Serving PoS. The Target PoS may send the MIH_MN_HO_Complete Response message to the MN. 
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Figure A-7.a-Network-initiated handover procedures for Proxy Mobile IPv6
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Figure A-7.b- Network-initiated handover procedures for Proxy Mobile IPv6
A.8 Example mobile-initiated handover flow chart for Proxy Mobile IPv6
Figure-A-8 shows a mobile-initiated handover flow chart for Proxy Mobile IPv6 (PMIPv6), which is currently under standardization for supporting a local mobility in IETF NetLMM Working Group (Although the Proxy Mobile IP is under standardization, its overall flow is already defined. Following handover flow refers to the overall flow). The handover flow operates as follows,
1) MN receives packets through both Mobile Access Gateway (MAG) 1 located in the serving network and Local Mobility Anchor (LMA), which are primary components of the PMIPv6. 

2) The MN queries the Information Server to get information about available neighboring networks. This information query may be attempted as soon as the MN attaches to a new serving network or periodically for refreshing the information. 

3) MN sends the MIH_MN_HO_Candidate_Query Request message to the Serving PoS for triggering a mobile-initiated handover. This message contains requirements for potential candidate networks.

4) The Serving PoS sends the MIH_N2N_HO_Query_Resource Request messages to the informed Candidate PoSs (can be more than one) in order to query the availability of the resource at the candidate networks. The Candidate PoS responds by sending the MIH_N2N_HO_Query_Resource Response message to the Serving PoS. The Serving PoS in turn sends MIH_MN_HO_Candidate_Query Response message to the MN. Finally, the MN decides the handover target based on the result of query about resource availability at the candidate networks. 
5) The MN requests the Serving PoS the commitment to perform handover to the specified network type and PoA by sending the MIH_MN_HO_Commit Request message. The Serving PoS, in turn, requests the decided Target PoS (i.e. Candidate Network 1 in the Figure-A-8, where MAG2 is located) to prepare resources for the incoming MN through the MIH_N2N_HO_Commit Request message. Upon receiving the MIH_N2N_HO_Commit Request message, PMIPv6 client as MIH User in the target PoS queries the incoming MN’s profile to a policy store such as AAA server. As a result, the Target PoS obtains MN’s information for PMIP processes in advance. 

6) The Target PoS replies the Serving PoS with the result of the resource preparation by sending MIH_N2N_HO_Commit Response and then the Serving PoS sends  MIH_MN_HO_Commit Response to the MN. 
7) Once the MN establishes Layer 2 connection to the Target PoS, PMIPv6 client as MIH User in the Target PoS registers the current MN’s location to LMA by sending Proxy Binding Update message. LMA updates its Binding Cache Entry with the Proxy Binding Update message and then replies with Proxy Binding Acknowledgement message. 

8) After receiving the Proxy Binding Acknowledgement message, PMIPv6 clients sends Router Advertisement message to the MN. The Router Advertisement is constructed with the MN’s information obtained from the policy server and LMA. It can be solicited by Router Solicitation message from the MN and periodically transmitted. MN configures IP addresses on its interface, which is currently used to connect to the Target PoS, with the received Router Advertisement message. Once the PMIPv6 procedures are completed, MN receives packets through both MAG 2 and LMA.

9) After the PMIPv6 execution, the MN may send the MIH_MN_HO_Complete Request message to the Target PoS. The Target PoS sends the MIH_N2N_HO_Complete Request message to the previous Serving PoS. The Target PoS may send the MIH_MN_HO_Complete Response message to the MN. 
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Figure A-8.a-Mobile-initiated handover procedures for Proxy Mobile IPv6
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