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Remedy 1: Insert following sub-section (6.2.2.1) in section 6.2.2
6.2.2.1 MIH Commands for Network Selection

The 802.21 specification supports both MN initiated and Network initiated handovers. Handovers are typically initiated by changes in wireless environment which may lead to discovery of new networks. The network selection policy engine may end up selecting a different network than the current one which may necessitate an inter-technology handover. Network Selection and handover initiation are outside the scope of mobility management protocols such as MIP and SIP. Once a new network has been selected and handover has been initiated, mobility management protocols handle packet routing aspects such as address update and transfer of packet delivery to the new network. During network selection the MN and the Network may need to exchange information about available candidate networks and select the best network. 

The 802.21 specification supports a set of media independent commands which help with network selection under different conditions. These commands allow both the MN and the Network to initiate handovers and exchange information about available networks and negotiate the best available network under different conditions. Please refer to the flow diagram (Figure xx from Junghoon’s contribution 21-06-0686-00-0000) for more information. These commands don’t affect packet routing aspects and can be used in conjunction with other mobility management protocols such as MIP and SIP to perform inter-technology handovers.

Remedy 2: Insert following sections 6.2.2.2 and 6.2.2.3 in section 6.2.2

6.2.2.2. Mobile-initiated Handover Procedure
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The Mobile-initiated Handover Procedure operates as follows:
1) The MN queries information about neighboring networks by sending the MIH_Get_Information Request message to the Information Server. This information query may be done as soon as a MN first accesses a new serving network. The Information Server responds with the MIH_Get_Information Response message.

2) The MN initiates a mobile-initiated handover by sending the MIH_Handover_Initiate_Request message to the Serving PoS.

3) The Serving PoS sends the MIH_Handover_Prepare_Request messages to the Candidate PoSs (can be more than one) to query the availability of resources at the candidate networks. Each Candidate PoS responds with MIH_Handover_Prepare Response message. After checking the responses from the Candidate PoSs, the Serving PoS notifies the MN of the resulting resource availability at the candidate networks. The MN then decides the actual target PoS based on the information from the MIH_Handover_Initiate Response message. 
4) The MN then indicates its commitment to do a handover by sending the MIH_Handover_Commit Request message to the Serving PoS. The Serving PoS may notify the target PoS of the fact that MN is about to move to the specified network through the MIH_Handover_Commit messages. The Serving PoS then notifies the result of the handover commit to the MN by sending the MIH_Handover_Commit Response message. Once a handover has been committed higher layer mobility management procedures may be executed.
5) After the completion of higher layer handover execution procedures, the MN sends the MIH_Handover_Complete Request message to the Target PoS. The Target PoS responds by sending the MIH_Handover_Complete Response message to the MN.
6.2.2.3 Network-initiated Handover Procedure
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The Network-initiated Handover Procedure operates as follows,

1) The serving PoS may query the Information Server using the MIH_Get_Information Request and Response messages to get information about available neighboring networks.
2) Based on Network Selection policies if there is a need of handover, the Serving PoS sends the MIH_Handover_Prepare_Request messages to the different Candidate PoSs (can be more than one) to query the availability of the resource at the candidate networks. The Candidate PoS responds by sending the MIH_Handover_Prepare Response message to the Serving PoS.

3) The Serving PoS initiates the handover by sending the MIH_Handover_Initiate Request to the MN. The MN responds by sending the MIH_Handover_Initiate Response to the Serving PoS.

4) The Serving PoS decides the handover target. The Serving PoS requests handover commitment to the specified network type and PoA by sending the MIH_Handover_Commit Request to the MN. . The Serving PoS may notify the target PoS of the fact that MN is about to move to the network through the MIH_Handover_Commit messages. The MN replies the result of the handover commitment by sending the MIH_Handover_Commit Response to the Serving PoS. O

5) Once handover has been committed specific mobility management protocol procedures may be carried out and once these procedures are completed packet reception may resume at the selected PoA.
6) After the higher layer handover execution, the MN sends the MIH_Handover_Complete Request message to the Target PoS. The Target PoS responds by sending the MIH_Handover_Complete Response message to the MN. 

Remedy 3: Insert Figure 1 and Figure 2 below in Annex-A1.
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Remedy 4: Make following amendments (as marked) in Section 7
1.0.5  MIH Handover Initiate

1.0.5.39  MIH_Handover_Initiate.request

1.0.5.39.14  Function

This primitive is used by MIH Function on a mobile node or network to communicate with peer MIH Func​tion on a network or mobile node. The primitive is used to communicate intent of handover initiation. The handover may be initiated either by the client or by the network.

1.0.5.39.14  Semantics of service primitive

The parameters of the primitive are as follows:

MIH_Handover_Initiate.request 



(





SourceIdentifier,





DestinationIdentifier,





CurrentLinkIdentifier,





SuggestedNewLinkIdentifier,





SuggestedNewPoAIdentifier,





HandoverMode,





CurrentLinkAction





)

Local or Remote: Both

MIHF (Mobile Node) <> MIHF (Network)

	Name
	Type
	Valid Range
	Description

	Source Identifier
	Identifier
	Any valid individual or group identifier
	The identifier of entity where the request is initiated. This field may be optionally left empty if the command is local.

	Destination Identifier
	Identifier
	MIH_LOCAL, MIH_REMOTE
	The destination identifier of request or response. This is the identifier of local or peer MIH Function. 

	CurrentLinkIdentifier
	NetworkIdentifier. May be one of differ ent 802 and Cellular networks.
	N/A
	This identifies the current access net work over which the command needs to be sent. This is valid only for remote commands which need to be sent to remote MIHF. The command is then sent either at L2 or at L3.

	SuggestedNewLinkI dentifier
	NetworkIdentifier. May be one of differ ent 802 and Cellular networks
	N/A
	This is the identifier of new network to which handover needs to be initi ated.

	SuggestedNew PoAIdentifier
	MAC_ADDRESS (Optional)
	N/A
	This is the preferred Point of Attach ment (AP/BS) on new network

	HandoverMode
	Enumerated
	Make-before_Break

Break-before-Make


	The handover mode may influence the manner in which links are prepared for handover

	CurrentLinkAction
	Enumerated
	LINK_DISCONNECT

LINK_LOW_POWER

LINK_POWER_DO WN

LINK_NO_ACTION
	Specifies suggested action on old link once handover procedures have been executed.

	QueryResourceList 
	Boolean
	N/A
	Flag to query the available list of resources on the new link (Delete this)


1.0.5.39.14  When generated

This primitive is generated by an upper layer entity such as a Handover Policy engine, L3 Mobility protocol like MIP, Application or some other entity that may want to cause a change in the current selected link. This command may be sent either to just the local MIH Function or it may be sent to the remote MIH Function as well.

1.0.5.39.14  Effect on receipt

The remote MIH Function responds with MIH_Handover_Initiate.response primitive. If the recipient of the command is a network MIH function, it may perform a MIH_Handover_Prepare message exchange with the MIH Function in the target link under consideration before sending the response message. A corresponding indication (MIH_Handover_Initiate.indication) maybe triggered to send to all registered MIH user entities in the local stack. The associated parameters for the generated indication are same as those used in command request.

1.0.5.40  MIH_Handover_Initiate.response

1.0.5.40.15  Function

This primitive is used by a peer MIH Function to communicate with the MIH Function that sent out a MIH_Handover_Initiate.request. The primitive is used to communicate the response of handover initiation request. The response may be sent either by the client or the network depending on where the request was initiated.

1.0.5.40.15  Semantics of service primitive

The parameters of the primitive are as follows:

MIH_Handover_Initiate.response 



(





SourceIdentifier,





DestinationIdentifier,





CurrentLinkIdentifier,





HandoverAck,





PreferredLinkIdentifier,





PreferedPoAIdentifier,





AbortReason





)

Local or Remote: Both

MIHF (Mobile Node) <> MIHF (Network)

	Name
	Type
	Valid Range
	Description

	Source Identifier
	Identifier
	Any valid individ ual or group iden tifier
	The identifier of entity where the request is initiated. This field may be optionally left empty if the command is local.

	Destination Identifier
	Identifier
	MIH_LOCAL, MIH_REMOTE
	The destination identifier of request or response. This is the identifier of local or peer MIH Function. 

	CurrentLinkIdentifier
	NetworkIdentifier. May be one of differ ent 802 and Cellular networks.
	N/A
	This identifies the current access network over which the command needs to be sent. This is valid only for remote commands which need to be sent to remote MIHF. The command is then sent either at L2 or at L3.

	HandoverAck
	Boolean
	N/A
	1: Initiate Handover

0: Abort Handover

If the handover has to be aborted then a rea son code is provided

	PreferredLinkIdenti fier
	NetworkIdentifier. May be one of differ ent 802 and Cellular networks 
	N/A
	This is the identifier of new network to which handover needs to be initiated. This may be different than the network that was suggested in the handover request.

	PreferredPoAIdenti fier
	MAC_ADDRESS
	N/A
	This is the preferred Point of Attachment (AP/BS) on new network. This may be dif ferent than what was suggested in handover request.

	AbortReason
	Enumerate
	N/A
	Lists the reason for aborting/declining the handover request.

	Available Resource List
	List
	N/A
	List of available sources on new link (Delete this)


1.0.5.40.15  When generated

The MIH Function responds with this primitive in response to a MIH_Handover_Initiate.request command from a peer MIH Function entity.

1.0.5.40.15  Effect on receipt

On receiving the response the entity which originally initiated the handover request may decide to carry out the handover or abort it based on the response. If the recipient of the command is a client MIH function and in case the handover is to be executed, it may also provide information about selected network and selected PoA on the selected network with a MIH Handover Commit message.

1.0.7  MIH_Handover_Commit

1.0.7.43  MIH_Handover_Commit.request

1.0.7.43.18  Function

This primitive is used by a peer MIH Function to communicate with the remote MIH Function on network. The primitive is used to communicate commitment to perform handover based on selected choices for candi​date network and PoA.

1.0.7.43.18  Semantics of service primitive

The parameters of the primitive are as follows:

MIH_Handover_Commit.request 



(





SourceIdentifier,





DestinationIdentifier,




CurrentLinkIdentifier,




NewLinkIdentifier,





MACNewPoA,





CurrentLinkAction





)

Local or Remote: Both

MIHF (Mobile Node) <> MIHF (Network)

	Name
	Type
	Valid Range
	Description

	Source Identifier
	Identifier
	Any valid individ ual or group iden tifier
	The identifier of entity where the request is initiated. This field may be optionally left empty if the command is local.

	Destination Identifier
	Identifier
	MIH_LOCAL, MIH_REMOTE
	The destination identifier of request or response. This is the identifier of local or peer MIH Function. 

	CurrentLinkIdentifier
	NetworkIdentifier. May be one of differ ent 802 and Cellular networks.
	N/A
	This identifies the current access network over which the command needs to be sent. This is valid only for remote commands which need to be sent to remote MIHF. The command is then sent either at L2 or at L3.



	NewLinkIdentifier
	May be one of dif ferent 802 or cel lular networks
	N/A
	This specifies the new network to which the connection needs to be handed over.

	MACNewPoA
	MAC Address.
	N/A
	MAC Address of New PoA

	CurrentLinkAction
	Bitmap
	0-4
	Specifies suggested action on old link once handover procedure has been executed:

0: LINK_DISCONNECT

1: LINK_LOW_POWER

2: LINK_POWER_DOWN

3: LINK_NO_ACTION

4: Reserved


1.0.7.43.18  When generated

This primitive is generated when successful MIH_Handover_Initiate.response is received to allow a mobile node to begin handover and the mobile node decides to perform actual handover based on suggested choices for candidate network and PoA.

1.0.7.43.18  Effect on receipt

The recipient may identify that the mobile node starts handover to the selected network. A corresponding indication (MIH_Handover_Commit.indication) maybe triggered to send to all registered MIH user entities in the local stack. The associated parameters for the generated indication are same as those used in command request.

1.0.7.44  MIH_Handover_Commit.response

1.0.7.44.19  Function

This primitive is used by a peer MIH Function to communicate with the MIH Function that has sent out the MIH_Handover_Commit.request. The primitive is used to communicate the response of a handover commit request.

1.0.7.44.19  Semantics of service primitive

The parameters of the primitive are as follows:

MIH_Handover_Commit.response 
(





DestinationIdentifier,





SourceIdentifier,




CurrentLinkIdentifier,




CurrentLinkAction,





HandoverStatus





)

Local or Remote: Both

MIHF (Network) <> MIHF (Network)

	Name
	Type
	Valid Range
	Description

	Source Identifier
	Identifier
	Any valid individ ual or group iden tifier
	The identifier of entity where the request is initiated. This field may be optionally left empty if the command is local.

	Destination Identifier
	Identifier
	MIH_LOCAL, MIH_REMOTE
	The destination identifier of request or response. This is the identifier of local or peer MIH Function. 

	CurrentLinkIdentifier
	NetworkIdentifier. May be one of differ ent 802 and Cellular networks.
	N/A
	This identifies the current access network over which the command needs to be sent. This is valid only for remote commands which need to be sent to remote MIHF. The command is then sent either at L2 or at L3.



	CurrentLinkAction
	Bitmap
	0-4
	Specifies suggested action on old link once handover procedure has been exe cuted:

0: LINK_DISCONNECT

1: LINK_LOW_POWER

2: LINK_POWER_DOWN

3: LINK_NO_ACTION

4: Reserved

	HandoverStatus
	Boolean
	N/A
	0: Abort handover

1: Perform handover


When generated

This primitive is generated in response to MIH_Handover_Commit.request primitive.

1.0.7.44.19  Effect on receipt

The client recipient may initiate handover process and begin setting up of new layer 2 connection. The net​work recipient may determine that the handover procedure is in progress to the intended network.

1.0.8  MIH_Handover_Complete

1.0.8.45  MIH_Handover_Complete.request

1.0.8.45.20  Function

This primitive is used by a peer MIH Function to communicate with the remote MIH Function. This is used to communicate the completion of handover operation.

1.0.8.45.20  Semantics of service primitive

The parameters of the primitive are as follows:

MIH_Handover_Complete.request 
(





SourceIdentifier,





DestinationIdentifier,





CurrentLinkIdentifier









)

Local or Remote: Both

MIHF (Mobile Node) (Network) <> MIHF (Network)

	Name
	Type
	Valid Range
	Description

	Source Identifier
	Identifier
	Any valid individ ual or group iden tifier
	The identifier of entity where the request is initiated. This field may be optionally left empty if the command is local.

	Destination Identi fier
	Identifier
	MIH_LOCAL, MIH_REMOTE
	The destination identifier of request or response. This is the identifier of local or peer MIH Function. 

	CurrentLinkIden tifier
	NetworkIdenti fier. May be one of different 802 and Cellular networks.
	Identifier
	This identifies the current access net work over which the command needs to be sent. This is valid only for remote commands which need to be sent to remote MIHF. The command is then sent either at L2 or at L3.


1.0.8.45.20  When generated

The MIH Function responds with this primitive when handover operations to the new network PoA have been completed.

1.0.8.45.20  Effect on receipt

Upon receipt, the receiving MIH Function in the old link may start forwarding any pending or remaining packets and also release any resources in use by the old link. Upon receipt, the receiving MIH Function on the new link shall forward the message to the MIH Function in the old link. A corresponding indication (MIH_Handover_Complete.indication) may be triggered to send to all registered MIH user entities in the local stack. The associated parameters for the generated indication are same as those used in command request.

1.0.8.46  MIH_Handover_Complete.response

1.0.8.46.21  Function

This primitive is used by a peer MIH Function to communicate with the MIH Function that has sent out the MIH_Handover_Complete.request. This primitive is used to send a response to the handover complete request.

1.0.8.46.21  Semantics of service primitive

The parameters of the primitive are as follows:

MIH_Handover_Complete.response (





SourceIdentifier,





DestinationIdentifier,





CurrentLinkIdentifier









)

Local or Remote: Both

MIHF (Mobile Node) (Network) <> MIHF (Network)

	Name
	Type
	Valid Range
	Description

	Source Identifier
	Identifier
	Any valid individ ual or group iden tifier
	The identifier of entity where the request is initiated. This field may be optionally left empty if the command is local.

	Destination Identi fier
	Identifier
	MIH_LOCAL, MIH_REMOTE
	The destination identifier of request or response. This is the identifier of local or peer MIH Function. 

	CurrentLinkIden tifier
	NetworkIdenti fier. May be one of different 802 and Cellular networks.
	Identifier
	This identifies the current access net work over which the command needs to be sent. This is valid only for remote commands which need to be sent to remote MIHF. The command is then sent either at L2 or at L3.


1.0.8.46.21  When generated

The MIH Function responds with this primitive after processing the handover complete request.

1.0.8.46.21  Effect on receipt

Upon receipt, the client MIH Function may determine that the handover complete request was processed successfully. Upon receipt, the MIH Function in the new network may forward this message to the client.
1.0.6  MIH Handover Prepare

1.0.6.41  MIH_Handover_Prepare.request

1.0.6.41.16  Function

This primitive is used by a MIH function on the serving network to communicate with its peer MIH function on the candidate network. This is used to prepare the new link resource for impending handover and to query the available link resource of the candidate network.

1.0.6.41.16  Semantics of service primitive

The parameters of the primitive are as follows:

MIH_Handover_Prepare.request 



(





SourceIdentifier,





DestinationIdentifier,





CurrentLinkIdentifier,





QueryResourceList,





)

Local or Remote: Both

MIHF (Network) <> MIHF (Network)

	Name
	Type
	Valid Range
	Description

	Source Identifier
	Identifier
	Any valid individ ual or group iden tifier
	The identifier of entity where the request is initiated. This field may be optionally left empty if the command is local.

	Destination Identifier
	Identifier
	MIH_LOCAL, MIH_REMOTE
	The destination identifier of request or response. This is the identifier of local or peer MIH Function. 

	CurrentLinkIdentifier
	NetworkIdenti fier. May be one of different 802 and Cellular networks.
	N/A
	This identifies the current access net work over which the command needs to be sent. This is valid only for remote commands which need to be sent to remote MIHF. The command is then sent either at L2 or at L3.

	QueryResourceList
	List
	N/A
	List of resources to be queried at the new candidate network.


1.0.6.41.16  When generated

This primitive is generated after receiving the MIH_Handover_Initiate.request protocol message from the MIH function on the mobile node in case of mobile node initiated handover. In case of network initiated handover case, this may be generated by the upper layer entity such as a Handover Policy engine.

1.0.6.41.16  Effect on receipt

This peer MIH function on the candidate network identifies the link resource usage and prepares resources for the impending handover. A corresponding indication (MIH_Handover_Prepare.indication) maybe trig​gered to send to all registered MIH user entities in the local stack. The associated parameters for the gener​ated indication are same as those used in the command request.

1.0.6.42  MIH_Handover_Prepare.response

1.0.6.42.17  Function

This primitive is used by a MIH function on the candidate network to communicate with its peer MIH func​tion on the serving network which sent out a MIH_Handover_Prepare.request. This is used to respond the result of resource preparation of the impending handover and to notify the MIH function on the serving net​work of the link resource status of the candidate network

1.0.6.42.17  Semantics of service primitive

The parameters of the primitive are as follows:

MIH_Handover_Prepare.response 



(





SourceIdentifier,





DestinationIdentifier,





CurrentLinkIdentifier,





ResourceStatus,





AvailableResourceList,





)

Local or Remote: Both

MIHF (Network) <> MIHF (Network)

	Name
	Type
	Valid Range
	Description

	Source Identifier
	Identifier
	Any valid individ ual or group iden tifier
	The identifier of entity where the request is initiated. This field may be optionally left empty if the command is local.

	Destination Identifier
	Identifier
	MIH_LOCAL, MIH_REMOTE
	The destination identifier of request or response. This is the identifier of local or peer MIH Function. 

	CurrentLinkIdentifier
	NetworkIdenti fier. May be one of different 802 and Cellular networks.
	N/A
	This identifies the current access net work over which the command needs to be sent. This is valid only for remote commands which need to be sent to remote MIHF. The command is then sent either at L2 or at L3.

	ResourceStatus
	Enumerate
	N/A
0: Not Available

1: Available
	Specifies whether requested resources are available or not at the new PoA.

	AvailableResourceList
	List
	N/A
	List of resources actually available at the new suggested network and the new net workPoA.


1.0.6.42.17  When generated

The MIH Function on the candidate network responds with this primitive in response to a MIH_Handover_Prepare.request from a peer MIH Function entity on the serving network.

1.0.6.42.17  Effect on receipt

After receiving the response, the MIH Function on the serving network may send MIH_Handover_Initiate.response to mobile node.
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Figure 1. Network Initiated Handover from 3G to WLAN





Figure 2. MN Initiated Handover from 3G to WLAN
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