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1. Introduction
In IEEE 802.21 based systems, .a mobile node (MN) and a network node (NN) implement the media independent handover function (MIHF) The MIH protocol flows between these two nodes to implement MIH services. In general MIH services provide optimal hints and information to make seamless transition or handover (HO) of IP sessions from one network to another network. One of the services is called the media independent command service (MICS or CS).  One of the functions of the CS is to allow the NN to advise the MN about what networks are good choices to consider joining or attaching to. Another function of the CS is to signal that the MN should consider initiating a HO. A third function of the CS is to provide a standard service interface for an application or mobility management function within a MN to command the link layer implementation to adjust configuration. The CS consists of  several  protocol messages that:

· enable the NN to send suggestions to the MN about which networks it could select., 

· enable the MN to tell the NN what networks it is receiving or within range of

· enable the NN to communicate with another NN to coordinate the HO before and after the MN executes a HO

The following table gives the high level description of these commands (as of Draft 8):

	MIH command 
	(L) ocal, (R) emote 
	Comments 

	MIH_Get_Link_Parameters 
	L, R 
	Get the status of a link. 

	MIH_Link_Configure_Thresholds 
	L, R 
	Configure link parameter thresholds 

	MIH_Link_Actions 
	L, R 
	Control the behavior of a set of links 

	MIH_Net_HO_Candidate_Query 
	R 
	Network may initiate handover and send a list of suggested networks and associated Points of Attachment. 

	MIH_MN_HO_Candidate_Query 
	R 
	Command used by MN to query and obtain handover related information about possible candidate networks. 

	MIH_N2N_HO_Query_Resources 
	R 
	This command is sent by the serving MIHF entity to the target MIHF entity to allow for resource query, context transfer (if applicable), and handover preparation. 

	MIH_Net_HO_Commit 
	R 
	In this case the network commits to do the handover and sends the choice of selected network and associated PoA. 

	MIH_MN_HO_Commit 
	L 
	Command used by MN to notify the network that a candi-date has been committed for handover. 

	MIH_N2N_HO_Commit 
	R 
	Command used by a serving network to inform a target network that a mobile node is about to move toward that network. 

	MIH_MN_HO_Complete 
	R 
	Notification from MIHF of the MN to the target or source MIHF indicating the status of handover completion. 

	MIH_N2N_HO_Complete 
	R 
	Notification from either source or target MIHF to the other (i.e. peer) MIHF indicating the status of the handover com-pletion. 


2. Issue
There is currently nothing in the MIH specification that requires the MN to follow the advice of the NN. So the MN is free to select a different network than advised by the NN. Also, the MN is free to ignore the CS messages.

This NN primitive and corresponding message lacks a way to require the MN to follow the request:

MIH_Net_HO_Candidate_Query.request (

DestinationIdentifier,

SuggestedNewLinkList,
QueryResourceReportFlag

)

When received by the MN, the above message lacks a way to report if the message must be obeyed, or if it can be treated as advisory, or even ignored. Here is the reporting method when the message is received:

MIH_Net_HO_Candidate_Query.indication (

SourceIdentifier,

SuggestedNewLinkList,

QueryResourceReportFlag

)

Also, in the commit message, there is no way to send an indication from the network that the HO command must be followed:

MIH_Net_HO_Commit.request (

DestinationIdentifier,

LinkType,

TargetNetworkInfoList,

LinkActionSetList,

AssignedResourceSet

)

And when received by the MN, no way to report to the local applications or mobility management that the commit message must be followed:

MIH_Net_HO_Commit.indication (

SourceIdentifier,

LinkType,

TargetNetworkInfoList,

LinkActionSetList,

AssignedResourceSet

)

There are no configuration values in the definition of the MICS that can be set to require that a MN obey the commands.

Finally,  the MN may decide not to perform MIH registration with the network  when it enters the network. In that case, the network MICS may not be aware of the presence of the MN.

3. Solution

The solution consists of a few small changes to add a flag, and some control variables. 

The candidate query function of the MICS is modified to indicate the MN must handover to the candidate, or one of the candidates listed. If the MN does not, then it is out of spec and not conformant with the standard. Here is the proposed change in the candidate query message and primitive:

3.1 Proposed changes to draft 8.0:

Change primitives definitions for requesting and indicating receipt of the request :
· Change 7.4.18.2.2:
MIH_Net_HO_Candidate_Query.request (

DestinationIdentifier,

SuggestedNewLinkList,
QueryResourceReportFlag,

ManditoryHOFlag

)

· And 7.4.18.3.2:

MIH_Net_HO_Candidate_Query.indication (

SourceIdentifier,

SuggestedNewLinkList,

QueryResourceReportFlag,

ManditoryHOFlag

)

And corresponding protocol messages:

· Change 8.6.3.7 :

Add Boolean ManditoryHOFlag as a TLV to this message, and define the TLV in table C-2. The descriptive text is:


Flag to specify if the MN is required to select from one of the listed networks for a handover.
TRUE - Required to select from the list
FALSE - Not required to select from the list.
This new flag ManditoryHOFlag, is set to indicate if the network requires the MN to HO to the link or one of the links on the list. On receipt by the MN, the MIHF in the MN will provide the modified indication that this HO must be followed. Here are the modifications for the commit message and primitive:
· Change the message-sending primitive at 7.4.21.1.2:

MIH_Net_HO_Commit.request (

DestinationIdentifier,

LinkType,

TargetNetworkInfoList,

LinkActionSetList,

AssignedResourceSet,

ManditoryHOFlag

)

· and the corresponding indication primitive at 7.4.21.2.2:

MIH_Net_HO_Commit.indication (

SourceIdentifier,

LinkType,

TargetNetworkInfoList,

LinkActionSetList,

AssignedResourceSet,

ManditoryHOFlag

)

· Create control values in the MN MIHF which are adjustable by the network or the provisioner of the MN (but not by the MN itself):

Add an additional table in 6.2.2 with column headings; 

Service management control flag, type, description.

Enter the following flags and types in the table:
ManditoryCommandRegistrationControl, BOOLEAN
ManditoryCandidateSelectControl,  BOOLEAN
´
ManditoryHOCommitControl, BOOLEAN
Enter the corresponding descriptive text into the table:
When the ManditoryCommandRegistrationControl is set, the MN must register with the MIHF providing MICS in the network when that MICS is present.

When the ManditoryCandidateSelectControl is set, the MN must accept the candidate or candidates provided by the network MICS when it provides them.

When the ManditoryHOCommitControl is set, the MN must accept the HO command and commit to the target or targets indicated by the network..

· Add text to 6.2.4 to explain about the scenario for mandatory registration :

If the system management control variable ManditoryCommandRegistrationControl is set, the MIHF in the MN must register with the MICS upon attaching to a network.
· And add text to 6.4.1 around page 40 line 36 to explain as well:

If the system management control variable ManditoryCommandRegistrationControl is TRUE in the MIHF for the MN, the MIHF in the MN must register with the MICS upon attaching to a network. Without this registration, the MICS will have no way to know the MN is present in the network, and will not be able to control the handovers performed by the MN.
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