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Annex B (informative)
B.1 Media Independent Neighbor Graphs (An Example)

Neighbor graph is a way of representing the MIIS neighborhood information.  In case of homogeneous networks, network PoAs are of the same kind while for heterogeneous networks they are different.  Media independent neighbor graph (MING) consists of homogeneous and heterogeneous network elements.  In that sense media independent neighbor graph is a superset of all media specific neigh​bor graphs. Stations can obtain media specific neighbor graph information directly from the access net​works. However, it is limited by the media the stations are currently attached to.  802.21 media independent neighbor information on the other hand can help obtain a global view of the network neighbor graph consist​ing of multiple media types. 

Thus MING contains a set of different types of neighbors relative to a given PoA. This set can be kept by the MIIS functional entity and can eventually help a MN to identify quickly the potential candidate PoAs for handover. MING may also serve other purposes. For example, if a multi-mode MN knows (via MING) that some modes may not be  supported by the neighboring access networks, the MN may like not to power up (for power  management) the respective radio interfaces and then scan for neighbor information.  A graphi​cal representation of MING is shown in Figure B-1. The graph contains a set of media independent infor​mation elements.
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Figure B-1 An Example Representation of Media Independent Neighbor Graph (MING)
MING contains the pertinent information on a set of different types’ neighbors that are candidates to which STAs can handover. This MING is compiled by the MIIS entity in the network side. A MING may be manually configured, e.g., manually listing the neighbors for a given AP, or obtained via the management interface, or other access networks. Rather than incurring such management overhead, the PoA can learn its neighbors of other media type dynamically through the course of message exchanges. However, how this information is reported and the corresponding responses are outside the scope of the standard.

A neighbor information element shall only contain entries of neighboring PoAs that are legitimate neighbors relative to a given PoA satisfying the query. A MING shall also prevent the addition of bogus neighbors. The exact form of the implementation of MING is vendor dependent and outside the scope of the standard, however, a dynamic mechanism to construct and maintain MING is described in Annex B.2.  

If a MN is anticipating handover, it may request information service from MIIS entity at network side. Whenever receiving such a request, MIIS entity at network side should reply with a partial set of MING. The partial set shall only contain entries of neighboring PoAs with legitimate relationship of the PoA the MN now makes a connection to. If supported, unsolicited advertisement may also be used for distributing the partial set as well.  Figure B-2 describes the partial set of MING, which can be obtained when a MN requests neighboring information while connecting to PoA #2.
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Figure B-2 Partial Set of MING

B.2 Management of Neighboring Network Information

MING represents the neighboring relationship between PoAs. That is to say, a MN can handover between the two PoAs if these two PoAs are directly conneded in MING. In most cases, the neighboring relationship between PoAs is manually managed by an administrator. Such manual administration is effective if the topology of network is almost fixed and hardly changes. However, some network systems have inherent feature that their topology is a little dynamic. In such network system, the quality of MING can decrease by topology change of existing PoAs. When a PoA is taken away, all the edges to the PoA should be evicted due to their inactivity. If a directional antenna is equipped with a PoA, the change of direc​tion of the antenna may lead the eviction. The mechanims to contruct or manage MING are out of the scope of this standard. However, in order to enable the dynamical management of MING, the messages regarding the neighborhood between PoAs shall be exchanged between MIIS entities. 
The following section defines the primitives for supporting the dynamic management of neighboring net​work information.
B.3 MING POA Report
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Figure B-3 MING POA Report
B.3.1 MING_POA_Report.request

B.3.1.1 Function

This primitive is used by MN’s MIH to report the discovered PoAs to MIIS entity at network side. This primitive requests that a MING_POA_REPORT be sent to the MIIS with which the MN is associated.

B.3.1.2 Semantics of service primitive

MING_POA_Report.request

(

Current PoA,

MING_POA_REPORT,

Neighbor Status,

)

	Name
	Type
	Valid Range
	Description

	Current PoA
	
	N/A
	Current PoA the sending MN makes a connec​tion with

	MING_POA_REPORT 
	
	N/A
	Discovered PoAs and the related ANI, LLI, and HLSI found.

	Neighbor Status 
	Yes /

Don’t know yet
	N/A
	For the PoA known after successful handover, the Neighbor Status is “Yes”

For the PoA discovered anyhow at any time (except handover), the Neighbor Status is “Don’t know yet”


B.3.1.3 When generated

This primitive is generated by MN’s MIH to report the discovered PoAs to MIIS entity at the network side.

B.3.1.4 Effect on receipt

On receipt of this primitive, the management entity constructs a MING POA Report Request message. The MN then attempts to transmit this to the MIIS entity with which it is associated at the network side.
B.3.2 MING_POA_Report.confirm

B.3.2.1 Function

This primitive reports the result of a MING_POA_REPORT.

B.3.2.2 Semantics of service primitive

MING_POA_Report.confirm

(

ResultCode,

)

	Name
	Type
	Valid Range
	Description

	ResultCode
	Enumeration
	SUCCESS,

INVALID_PAMAMETERS,

REFUSED,

TIMEOUT,

TRANSMISSION_FALIURE,

UNSPECIFIED_FALILURE
	Indicates the result of the cor​responding  MING_POA_Report.request


B.3.2.3When generated

This primitive is generated by MN’s management entity as a result of an MING_POA_Report.request and indicates the result of the request.

B.3.2.4 Effect on receipt
On receipt of this primitive, the ResultCode may be evaluated and the reported data may be used. 

B.3.3 MING_POA_Report.indication

B.3.3.1 Function
This primitive indicates that an MING_POA_Report was received from a MN. It is valid only at an MIH capable AP.

B.3.3.2 Semantics of service primitive

MING_POA_Report.indication

(

PeerSTAAddress,

Neighbor Status,

)

	Name
	Type
	Valid Range
	Description

	PeerSTAAddress
	MACAddress
	Any valid individual MAC Address
	The address of the MN from which a MING_POA_Report was received.

	Neighbor Status 
	Yes /

Don’t know yet
	N/A
	For the PoA known after successful handover, the Neighbor Status is “Yes”

For the PoA discovered anyhow at any time (except handover), the Neighbor Status is “Don’t know yet”


B.3.3.3 When generated

This primitive is generated when a valid PoA report is received at the network side.

B.3.3.4 Effect on receipt

On receipt of this primitive, MIIS entity at network side tries to update its MING. If Neighbor Status is “Yes”, it should also update the neighboring relationship between the Current PoA and the reported PoA.
B.3.4 MING_POA_Report.response
B.3.4.1 Function
This primitive is generated in response to an MING_POA_Report.indication reporting the result of an MING POA REPORT to the peer-STA.

B.3.4.2 Semantics of service primitive
(

PeerSTAAddress,

ResultCode,

)

	Name
	Type
	Valid Range
	Description

	PeerSTAAddress
	MACAddress
	Any valid individual MAC Address
	The address of the MN from which a MING_POA_Report was received.

	ResultCode
	Enumeration
	SUCCESS,

INVALID_PAMAMETERS,

REFUSED,

TIMEOUT,

TRANSMISSION_FALIUR E,

UNSPECIFIED_FALILURE
	Indicates the result of the correspond​ing  MING_POA_Report.indication


B.3.4.3 When generated

This primitive is generated by the network in response to an MING_POA_Report.indication. If the returned ResultCode is SUCCESS.

B.3.4.4 Effect on receipt

On receipt of this primitive, the MIH constructs a MING POA Report Response message. The MN then attempts to transmit this to the MN indicated by the PeerSTAAddress parameter. 
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