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1. Introduction
IEEE P802.21/D05.00 defines the TLV type values per MIH message. This method is not consistent with other IEEE 802 protocols, such as 802.11, 802.16, and 802.1 and may increase implementation complexity. 
The complexity of defining the TLV types as in IEEE P802.21/D05.00 is a result of requiring 4 pieces of information (Service ID, Action ID, OpCode, TLV type) in order to specify the “actual TLV Type”.  This complexity may result in unnecessary extra efforts for implementation, debugging, interoperability testing and extendibility of the protocol. 
This contribution suggests defining each TLV type value once for the entire protocol. 
Using IEEE P802.21/D05.00 method, defining a new TLV applicable for a few messages requires new definition for each of these messages. On the contrary, the proposed method requires one definition for the new TLV type value.
In order to address previous comments related to definition clarity of similar TLVs, and avoid duplicated information in the specification (comment 4396), this document defines TLV type formats, which are being used for several TLVs.
The contribution is composed from the following sections. Section 2.1 specifies the TLV formats. Section 2.2 proposes line by line changes to sections 8.5 and 8.6 including TLV type definitions and MIH Messages and their related TLVs.

Annexes A and B contain the list of MIH messages that use MAC_ADDRESS TLVs and LINK_ID TLVs.
Section 2.2 does not contain changes related the Information Service (due to lack of time).

2. Proposed changes
This section shall be added in section 8.5, after the TLV type table.
2.1. Add definition of TLV formats:
2.1.1. MAC_ADDRESS format

The following specifies the MAC_ADDRESS format. It is being used for definition of several TLVs .
	Type
	Length 
	Value

	Defined in the specific TLVs, that use this format. 
	Variable
	A MAC Address. Encoded as Address base type of Diameter protocol (RFC3588).

A link layer AddressType is encoded in the first 2-octet.


2.1.2. LINK_ID format:

The following specifies the LINK_ID format. It is being used for definition of several TLVs.
	Type
	Length 
	Value

	Defined in the specific TLVs, that use this format.
	Variable
	Consisting of the following TLVs

- Link Type

- Mobile Node MAC Address

- PoA MAC Address (optional)


The embedded TLVs are defined as the follows:

· Link type:

	Type
	Length 
	Value

	12
	4
	One of the valid Type value defined in Table 9.


· Mobile Node MAC Address:

	Type
	Length 
	Format

	11
	Variable
	MAC_ADDRESS


· PoA MAC Address:

	Type
	Length 
	Format

	10
	Variable
	MAC_ADDRESS


2.1.3.MIHF_ID format:

The following specifies the MIHF_ID format. It is being used for definition of Source MIHF_ID and Destination MIHF_ID.
	Type
	Length 
	Value

	Defined in the specific TLVs, that use this format. 
	Variable
	Value identifying the MIHF



2.2. Proposed changes in section 8.5:

The proposed changes in IEEE P802.21/D05.00 are marked using the MS word revision marks.

· Message parameter TLV encoding

The following TLV encoding shall be used for parameters in MIH Protocol Messages. The Type field shall be one octet.
 The format of the Length field shall be per the “definite form” of ITU-T X.690. 

Specifically, if the actual length of the Value field is less than or equal to 127 octets, then:

· The Length field shall occupy one octet

· The MSB of the Length field shall be set to 0, and

· The other 7 bits of the Length field shall be used to indicate the actual length of the Value field in octets.

If the length of the Value field is exactly 128 octets, then:

· The Length field shall occupy one octet

· The MSB of the Length field shall be set to the value '1', and

· The other seven bits of the Length field shall all be set to the value '0'.

If the length of the Value field is more than 127 octets, then:

· The Length field shall occupy more than one octet

· The MSB of the first octet of the Length field shall be set to 1.

· The other 7 bits of the first octet of the Length field shall be used to indicate the number of additional octets of the Length field (i.e., excluding the first octet), and

· The value of the remaining octets (i.e., excluding the first octet) of the Length field, when added to 128, shall be used to indicate the actual length of the Value field in octets.

TLV type values shall be unique. TLV encoding start at 1 and subsequent values are assigned in ascending order. 

TLV encoding

TLV fields and their associated Type codes are presented in Table X - TX.

	Table X - Type values for TLV encoding

	Type
	Parameter name

	1
	MIH Event List

	2
	MIH Command List

	3
	MIIS Query Type List

	4
	Transport List

	5
	Register request code

	6
	Register validity period

	7
	Operation Status

	8
	Old Access Router MAC Address

	9
	New Access Router MAC Address

	10
	PoA MAC Address

	11
	Mobile Node MAC Address

	12
	Link Type

	13
	Link Identifier

	14
	Old Link Identifier 

	15
	New Link Identifier 

	16
	IP Renewal Flag

	17
	IP Address Configuration Methods List

	18
	Link Down Reason Code

	19
	Time Interval

	20
	Confidence Level

	21
	Link Going Down Reason

	22
	Unique Identifier

	23
	MIH Capability Flag

	24
	Link Parameter Type

	25
	Link Parameter Value

	26
	Threshold crossed

	27
	Link Parameter Report

	28
	Handover Type

	29
	Link Parameter List

	30
	Link Parameter Value List

	31
	Link Parameters Configuration Status List

	32
	Link Scan Response Sets

	33
	Link and PoA List

	34
	Handover Mode

	35
	Link Action

	36
	Handover Resource Query List

	37
	Handover Resource Response List

	38
	Handover Acknowledgement

	39
	IP Address

	40
	IP Address Information Status

	41
	Resource Status

	42
	Link Action Set

	43
	Action Result

	44
	Link Action Result

	45
	Handover Result

	46
	Resource Retention Status

	47
	Header TLV Source MIHF Identifier 

	48
	Header TLV Destination MIHF Identifier 

	49
	Header TLV Session Identifier

	… TLVs related to MIH Information Service  ..


8.5.1. MIH event list
This parameter specifies a list of MIH events that may be carried in a message. 
	Type
	Length 
	Value

	1
	4
	Each MIH event is represented by a bit position in the 32-bit bitmap. When a bit is set to ‘1’, the corresponding MIH event is indicated:

Bit 0: MIH_Link_Up

Bit 1: MIH_Link_Down

Bit 2: MIH_Link_Going_Down

Bit 3: MIH_Link_Detected

Bit 4: MIH_Link_Parameters_Report

Bit 5: MIH_Link_Event_Rollback

Bit 6: MIH_Link_PDU_Transmit_Status

Bit 7: MIH_Link_Handover_Imminent

Bit 8: MIH_Link_Handover_Complete

Bit 9-31: (Reserved)


8.5.2. MIH command list
This parameter specifies a list of MIH commands that may be carried in a message. 
	Type
	Length 
	Value

	2
	4
	The encoding uses the following bitmap where a bit set to 1 indicates that command(s) is indicated.

Bit 0: MIH_Get_Link_Parameters

Bit 1: MIH_Configure_Link

Bit 2: MIH_Scan

Bit 3: MIH_Net_HO_Candidate_Query

MIH_Net_HO_Commit

MIH_N2N_HO_Query_Resources

MIH_N2N_HO_Complete

Bit 4: MIH_MN_HO_Candidate_Query

MIH_MN_HO_Commit

MIH_MN_HO_Complete

Bit 5-31: (Reserved)


8.5.3. MIH query type list
This parameter specifies a list of MIIS query types that may be carried in a message.
	Type
	Length 
	Value

	3
	1
	When a bit is set to ‘1’, the corresponding MIIS query type is indicated: 

Bit 0: TLV

Bit 1: RDF_DATA

Bit 2: RDF_SCHEMA_URL

Bit 3: RDF_SCHEMA

Bit 4~7: (Reserved)


8.5.4. Transport option list
This parameter specifies the list of transport options for different MIH services.
	Type
	Length 
	Value

	4
	4
	When a bit is set to ‘1’, the corresponding transport option is indicated: 

Bit 0: L2 for service management

Bit 1: L3 or higher layer protocol for service management

Bit 4: L2 for event service

Bit 5: L3 or higher layer protocol for event service

Bit 8: L2 for command service

Bit 9: L3 or higher layer protocol for command service

Bit 12: L2 for information service

Bit 13: L3 or higher layer protocol for information service

Other Bits: (Reserved)


8.5.5. Register request code
This parameter specifies the Register Request Code.

	Type
	Length 
	Value

	5
	1
	0: Registration

1: Re-registration


8.5.6. Register validity period
This parameter specifies the Register Validity Period.

	Type
	Length 
	Value

	6
	4
	An integer indicating the time the registration is valid in seconds.


8.5.7. Operation status
This parameter specifies the status of an operation.
	Type
	Length 
	Value

	7
	1
	0: Success

1: Unspecified Failure

2: Rejected 

3: Authorization Failure

4: Network Error

5-255: (Reserved)


8.5.8. Old Access Router MAC Address
This parameter TLV specifies a MAC Address for the old access router.

	Type
	Format

	8
	MAC_ADDRESS


8.5.9. New Access Router MAC Address
This parameter TLV specifies a MAC Address for the new access router.

	Type
	Format

	9
	MAC_ADDRESS


8.5.10. PoA MAC Address
This TLV specifies the MAC Address PoA.

	Type
	Format

	10
	MAC_ADDRESS


8.5.11. Mobile Node MAC Address
This TLV specifies the MAC Address for the mobile node.

	Type
	Format

	11
	MAC_ADDRESS


8.5.12. Link type
This TLV specifies the network type
	Type
	Length 
	Value

	12
	8
	See table 9.


8.5.13. Link identifier

This TLV specifies the current Link Identifier.

	Type
	Format

	13
	LINK_ID


8.5.14. Old link identifier
This TLV specifies the current Link Identifier.

	Type
	Format

	14
	LINK_ID


8.5.15. New link identifier
This TLV specifies the new Link Identifier.

	Type
	Format

	15
	LINK_ID


8.5.16 IP renewal flag

This parameter indicates whether an IP address renewal is required or not
	Type
	Length 
	Value

	16
	1
	0: Change in IP Address required

1: Change in IP Address NOT required

2-255: (Reserved)


8.5.17. IP address configuration methods list
This parameter specifies the list of IP address configuration methods supported by a PoA.
	Type
	Length 
	Value

	17
	4
	A 32-bit bitmap indicating the types of IP address configuration methods supported by a PoA:

Bit 0: IPv4 static configuration 

Bit 1: IPv4 dynamic configuration (DHCPv4)

Bit 2. Mobile IPv4 with FA (FA-CoA)

Bit 3: Mobile IPv4 without FA (Co-located CoA)

Bit 4~10: (Reserved for IPv4 address configuration)

Bit 11: IPv6 stateless address configuration

Bit 12: IPv6 stateful address configuration (DHCPv6)

Bit 13: IPv6 manual configuration

Bit 14: No configuration allowed

Bit 15~31: (Reserved)


8.5.18 Link down reason code

This parameter specifies the reasons for a Link Down indication.
	Type
	Length 
	Value

	18
	1
	0: EXPLICIT DISCONNECT

1: PACKET TIMEOUT
2: NO RESOURCE 

3: NO BROADCAST

4: AUTHENTICATION FAILURE

5: BILLING FAILURE

6-127: (Reserved)

128-255: Vendor specific reason codes.

See Table 34 for definition of the above reason codes. 


8.5.19. Time interval
This parameter specifies the duration of the time interval in milliseconds.
	Type
	Length 
	Value

	19
	2
	Time interval in milliseconds


8.5.20 Confidence level

This parameter specifies the confidence level as a percentage.
	Type
	Length 
	Value

	20
	1
	Confidence level as a percentage (0-100)


8.5.21 Link going down reason

This parameter specifies the reason code for a Link Going Down indication.

	Type
	Length 
	Value

	21
	1
	0: EXPLICIT DISCONNECT

1: LINK PARAMETER DEGRADING

2: LOW POWER

3: NO RESOURCE

4-127: (Reserved)

128-255: (Vendor specific reason codes)

See Table 35 for definition of the above reason codes. 


8.5.22 Unique event identifier

This parameter specifies a unique identifier.
	Type
	Length 
	Value

	22
	2
	An integer uniquely identifying a Link Going Down event.


8.5.23 MIH capability flag

This parameter specifies the MIH Capability Flag.
	Type
	Length 
	Value

	23
	1
	0: MIH Capability NOT supported

1: MIH Capability Supported


8.5.24. Link parameter type
This specifies the type of link parameter.
	Type
	Length 
	Value

	24
	2
	First Octet: Type of link.

0: Generic link type

1-255: Link specific types as defined in Table 9.

Second Octet: Subtype of Parameter

Generic Link Parameters:

0: Number of supported CoS

1: Throughput

2: Packet Error Rate

3: Minimum Packet Transfer Delay

4: Average Packet Transfer Delay

5: Maximum Packet Transfer Delay

6: Packet Transfer Delay Jitter

7: Packet Loss Rate

8-255: Reserved

[Editor's note: specific link parameter types TBD]


8.5.25. Link parameter value
This specifies the current parameter value:

	Type
	Length 
	Value

	25
	Variable
	The current value of the parameter.


8.5.26. Threshold crossed
This specifies the threshold crossed by a link parameter:

	Type
	Length 
	Value

	26
	1
	0: Initiate Action Threshold crossed

1: Rollback Action Threshold crossed

2: Execute Action Threshold crossed


8.5.27. Link parameter report
This parameter specifies a link parameter report.
	Type
	Length 
	Value

	27
	Variable
	Consisting of the following TLVs

- Parameter Type

- Current Value

- Threshold Crossed (optional)


The embedded TLVs are defined as the follows:

Parameter Type:

	Type
	Length 
	Value

	24
	1
	Parameter being reported, as defined in Table (Editor’s note: to be defined in assignment #4).


Current Value:

	Type
	Length 
	Value

	25
	Variable
	The current value of the parameter.


Threshold Crossed:

	Type
	Length 
	Value

	26
	1
	0: Initiate Action Threshold crossed

1: Rollback Action Threshold crossed

2: Execute Action Threshold crossed


8.5.28. Handover Type
This parameter specifies whether a handover is of intra-technology or inter-technology.
	Type
	Length 
	Value

	28
	1
	0: Intra-technology

1: Inter-technology


8.5.29. Link parameters list

This parameter specifies a list of indicators of a set of link layer parameters for which certain action may be requested.

[Editor’s note: this needs to be re-worked into a structure of a list of indicators for media specific and generic link parameters].
	Type
	Length 
	Value

	29
	4
	Set of link parameters for which status is requested

Bit 0: Device Information

Bit 1: Operation Mode

Bit 2: Channel Identifier

Bit 3: Battery Level

Bit 4: Link QoS Parameters Type List (Editor’s note: to be fixed in assignment #4)

Bit 5~31: Reserved


8.5.30. Link parameters value list

[Editor’s note: this needs to be re-worked into a structure consisting of 1) a link ID, 2) a list of {type:value} for media specific and generic link parameters].

This parameter specifies a list of media specific and generic link parameters and their value of a link.
	Type
	Length 
	Value

	30
	Variable
	a structure consisting of 1) a link ID, 2) a list of {type:value} for media specific and generic link parameters


8.5.31. Link parameters configuration status list

[Editor’s note: this needs to be re-worked into a structure consisting of a list of {type:status} for media specific and generic link parameters].

This parameter specifies a list of media specific and generic link parameters and their configuration status of a link.
	Type
	Length 
	Value

	31
	Variable
	a structure consisting of a list of {type:status} for media specific and generic link parameters


8.5.32. Link scan response sets

[Editor’s note: this needs to be re-worked into a structure consisting of a list of {PoA ID:signal strength}]. 

This parameter specifies a list of PoAs and their signal strength.
	Type
	Length 
	Value

	32
	Variable
	a structure consisting of a list of {PoA ID:signal strength}


8.5.33. Link and PoAs list

This parameter specifies a link and a list of PoAs associated with the link type.
	Type
	Length 
	Value

	33
	Variable
	Consisting of the following TLVs:

- a link identifier TLV, and

- one or more PoA MAC address TLVs. Note, each MAC Address is of the same length, since they belong to the same network type.


The embedded TLVs are defined as the follows:

Link Identifier:

	Type
	Format

	13
	LINK_ID


PoA MAC Address:

	Type
	Format

	11
	MAC_ADDRESS


8.5.34. Handover mode

This parameter specifies whether a handover is of make-before-break or break-before-make.
	Type
	Length 
	Value

	34
	1
	0: Make-before-break

1: Break-before-make


8.5.35. Link action

This parameter specifies the action to take on a link.
	Type
	Length 
	Value

	35
	4
	Bit 0: LINK_DISCONNECT

Bit 1: LINK_LOW_POWER

Bit 2: LINK_POWER_DOWN

Bit 3: LINK_NO_ACTION

Bit 4: LINK_RESOURCE_RETAIN

Bit 5: DATA_FORWARDING_REQUEST

Bit 6: LINK_POWER_UP

Bit 7-31: (Reserved)

See 7.4.18.1.2 for description of the above link actions. Combination of actions is permissible.


8.5.36. Handover resource query list

This parameter specifies a list of handover resources.
	Type
	Length 
	Value

	36
	1
	Set of link parameters which may be queried for resources during handover:

Bit 0: Maximum Bandwidth

Bit 1-7: (Reserved)


8.5.37. Handover resource response list

This parameter specifies the response due to query of resources
	Type
	Length 
	Value

	37
	Variable
	List of values depending on the “Link resource parameters type” TLV ((Editor’s note: TBD), specified in that message. Currently only one Link resource parameter type (Maximum bandwidth) is defined, so this parameter will include a value for maximum bandwidth.


8.5.38. Handover acknowledgement
This parameter specifies the status of a handover request.
	Type
	Length 
	Value

	38
	1
	0: Handover initiate

1: Handover abort


8.5.39 IP address

This parameter specifies an IPv4 or IPv6 address.
	Type
	Length 
	Value

	39
	4 or 16
	An IPv4 or IPv6 address.


8.5.40. IP address information status
This parameter specifies the status of the IP address information request.

	Type
	Length 
	Value

	40
	1
	0: IP configuration Method is not available

1: DHCP Server address is not available

2: FA Address is not available

3: Access Router Address is not available

4: No information is provided due to accessibility of same entity (FA, Access Router, DHCP Server, etc)

5-255: (Reserved)


8.5.41 Resource status

This parameter specifies the status of a handover resource.
	Type
	Length 
	Value

	41
	1
	0: Resource unavailable

1: Resource available


8.5.42. Link action set
This parameter specifies a set of actions to be taken on a specific link.
	Type
	Length 
	Value

	42
	Variable
	Consisting of the following TLVs:

- a link identifier, 

- a set of actions to be taken on the link, and

- execution time


The embedded TLVs are defined as the follows:

Link Identifier:

	Type
	Length 
	Format

	13
	Variable
	LINK_ID


Link Action Set:

	Type
	Length 
	Value

	35
	4
	Bit 0: LINK_DISCONNECT

Bit 1: LINK_LOW_POWER

Bit 2: LINK_POWER_DOWN

Bit 3: LINK_NO_ACTION

Bit 4: LINK_RESOURCE_RETAIN

Bit 5: DATA_FORWARDING_REQUEST

Bit 6: LINK_POWER_UP

Bit 7-31: (Reserved)


Time Interval:

This parameter specifies the execution time:

	Type
	Length 
	Value

	19
	2
	Specifies the time elapsed before a link action needs to be taken. Value is expressed in ms and the range is from 0 to 10000. If Value = ‘0’, then the action is expected to be taken immediately.


Comment:  Resuse Time Interval TLV definition, instead of Execution Time definition. Per this definition changed length to 2, this satisfies the maximum allowed value of 10,000.
8.5.43. Action result
This parameter specifies the link action result:

	Type
	Length 
	Value

	43
	1
	0 Resource Unavailable

1 Resource Busy

2 Resource Available

3 Abort Handover

4 Perform Handover

5-255 (Reserved)


8.5.44. Link action result
This parameter specifies the result of a set of link action taken on a specific link.
	Type
	Length 
	Value

	44
	Variable
	Consisting of the following TLVs:

- a link identifier, 

- the result of the actions taken on the link


The embedded TLVs are defined as the follows:

Link Identifier:

	Type
	Length 
	Value

	13
	Variable
	(see 8.5.13. Link Identifier)


Action Result:

	Type
	Length 
	Value

	43
	1
	0 Resource Unavailable

1 Resource Busy

2 Resource Available

3 Abort Handover

4 Perform Handover

5-255 (Reserved)


8.5.45 Handover result

This parameter specifies the result of handover.
	Type
	Length 
	Value

	45
	1
	0: Success

1: Failure

2: Rejected


8.5.46 Resource retention status

This parameter specifies the resource retention request.
	Type
	Length 
	Value

	46
	1
	0: Retain resources

1: Release resources


8.5.47 Source Identifier

This specifies the Source Identifier for a MIH message.
	Type
	TLV Name
	Format

	47
	Source Identifier
	MIHF_ID 


8.5.48 Destination Identifier
This specifies the Destination MIHF ID for a MIH message.
	Type
	TLV Name
	Format

	48
	Destination Identifier
	MIHF_ID 


8.5.49 Session Identifier

This specifies the Session identifier.
	Type
	Length
	Value

	49
	4
	A unique identifier generated by the source and destination and

is valid for a session



  …Definition of the Information Service TLVs …

· Link configure parameters type

This specifies a link parameter that may be configured for handover.
	Type
	Length 
	Value

	Defined in messages
	1
	Type of link parameter to be configured.

0: Operation Mode

1: Link QoS Parameters List

2: Link Configure Parameter List (as defined in 7.3.3.1.2)

3-255: (Reserved) 


Comment: TLV not in used. Should it be deleted, or kept for specific used?
· MIH protocol messages

This subclause specifies different MIH protocol messages in TLV form. The shaded areas represent the MIH protocol header (including both fixed and optional header fields), while the unshaded areas represent the MIH protocol payload. The payload consists of a set of identifiers in TLV form. 

All MIH messages carry MIHF ID TLVs for the Source and Destination Identifiers in the MIHF Variable Header part of the message.

· MIH messages for service management

· MIH_Capability_Discover request

If a requesting MIHF entity does not know the MIHF capable entity’s addresses, the requesting MIHF entity fills its source address field only and leaves the destination address blank and may broadcast this message. If a requesting MIHF entity knows the address of entity but does not know whether the entity is MIHF capable, this message is delivered to the entity in a unicast way. 

This message contains the SupportedMihEventList, SupportedMihCommandList and SupportedISQueryTypeList parameters to enable  the receivng MIHF to recognize the sending MIHF's capability. Therefore, peer MIHF entities can recognize each other's MIH capablity by one MIH protocol message transaction.
	MIH Header Fixed Fields (SID=1, Opcode=1, AID=1)

	Source Identifier = sending MIHF ID

(TLV type=47, format see  MIHF ID)

	Destination Identifier = receiving MIHF ID

(TLV type=48, format see MIHF ID )

	SupportedMihEventList

(TLV type=1; format see MIH Event List)

	SupportedMihCommandList

(TLV type=2; format see MIH Command List)

	SupportedISQueryTypeList

(TLV type=3; format see MIIS query type list)

	SupportedTransportList

(TLV type=4; format see Transport List)


· MIH_Capability_Discover response

This message may contain SupportedMihEventList, SupportedMihCommandList, SupportedISQueryTypeList, and SupportedTransportList in the MIH message data. Only an MIHF capable entity may receive the MIH_Capability_Discover response. Upon reception of an MIH_Capability_Discover response, the MIH_Capability_Discover confirm is transmitted. Destination addresses are copied from the MIH_Capability_Discover response and source addresses are filled with their addresses. An entity with an MIHF may also broadcast unsolicited MIH_Capability_Discover confirm message to advertise its MIH capability. [Editor’s note: need to re-write this]
	MIH Header Fixed Fields (SID=1, Opcode=2, AID=1)

	Source Identifier = sending MIHF ID

(TLV type=47, format see MIHF_ID)

	Destination Identifier = receiving MIHF ID

(TLV type=48, format see MIHF_ID )

	SupportedMihEventList

(TLV type=1; format see MIH event list)

	SupportedMihCommandList

(TLV type=2; format see MIH command list)

	SupportedISQueryTypeList

(TLV type=3; format see MIIS query type list)

	SupportedTransportList

(TLV type=4; format see Transport list)

	Status

(TLV type=7; format see Operation status)


· MIH_Register request

This message is transmitted to the remote MIHF to perform a registration or re-registration.

	MIH Header Fixed Fields (SID=1, Opcode=1, AID=2)

	Source Identifier = sending MIHF ID

(TLV type=47, format see MIHF_ID )

	Destination Identifier = receiving MIHF ID

(TLV type=48, format see MIHF_ID )

	RequestCode

(TLV type=5; format see Register request code)


· MIH_Register response

This message is sent in response to a registration or re-registration request.
	MIH Header Fixed Fields (SID=1, Opcode=2, AID=2)

	Source Identifier = sending MIHF ID

(TLV type=47, format see MIHF_ID)

	Destination Identifier = receiving MIHF ID

(TLV type=48, format see MIHF_ID.)

	ValidityPeriod

(TLV type=6; format see Register validity period)

	Status

(TLV type=7; format see Operation status)


· MIH_DeRegister request

This message is transmitted to the remote MIHF to request a de-registration. There is no parameter for this message.

	MIH Header Fixed Fields (SID=1, Opcode=1, AID=3)

	Source Identifier = sending MIHF ID

(TLV type=47, format see MIHF_ID)

	Destination Identifier = receiving MIHF ID

(TLV type=48, format see MIHF_ID)


· MIH_DeRegister response

This message is sent in response to a de-registration request.
	MIH Header Fixed Fields (SID=1, Opcode=2, AID=3)

	Source Identifier = sending MIHF ID

(TLV type=47, format see MIHF_ID)

	Destination Identifier = receiving MIHF ID

(TLV type=48, format see MIHF_ID)

	Status

(TLV type=7; format see Operation status)


· MIH_Event_Subscribe request

This message is sent by a remote MIHF (the subscriber) to subscribe to one or more event types from a particular event origination point.
	MIH Header Fixed Fields (SID=1, Opcode=1, AID=4)

	Source Identifier = sending MIHF ID

(TLV type=47, format see MIHF ID )

	Destination Identifier = receiving MIHF ID

(TLV type=48, format see MIHF_ID)

	LinkIdentifier

(TLV type=13; format see LINK_ID)

	RequestedMihEventList

(TLV type=1; format see MIH event list)


· MIH_Event_Subscribe response

The response indicates which of the event types were successfully subscribed.
	MIH Header Fixed Fields (SID=1, Opcode=2, AID=4)

	Source Identifier = sending MIHF ID

(TLV type=47, format see MIHF_ID )

	Destination Identifier = receiving MIHF ID

(TLV type=48, format see MIHF_ID )

	LinkIdentifier

(TLV type=13; format see LINK_ID)

	ResponseMihEventList

(TLV type=1; format see MIH event list )

	Status

(TLV type=7; format see Operation status)


· MIH_Event_Unsubscribe request

This message is sent by a remote MIHF (the subscriber) to unsubscribe from a set of link layer events.
	MIH Header Fixed Fields (SID=1, Opcode=1, AID=5)

	Source Identifier = sending MIHF ID

(TLV type=47, format see MIHF_ID )

	Destination Identifier = receiving MIHF ID

(TLV type=48, format see MIHF_ID )

	LinkIdentifier

(TLV type=13; format see LINK_ID)

	RequestedMihEventList

(TLV type=1; format see MIH event list)


· MIH_Event_Unsubscribe response

The response indicates which of the event types were successfully unsubscribed.
	MIH Header Fixed Fields (SID=1, Opcode=2, AID=5)

	Source Identifier = sending MIHF ID

(TLV type=47, format see MIHF_ID)

	Destination Identifier = receiving MIHF ID

(TLV type=48, format see MIHF_ID)

	LinkIdentifier

(TLV type=13; format see LINK_ID )

	ResponseMihEventList

(TLV type=1; format see MIH event list)

	Status

(TLV type=7; format see Operation status)


· MIH messages for event service 

· MIH_Link_Up indication

	MIH Header Fixed Fields (SID=2, Opcode=3, AID=6)

	Source Identifier = sending MIHF ID

(TLV type=47, format see MIHF_ID )

	Destination Identifier = receiving MIHF ID

(TLV type=48, format see MIHF_ID )

	LinkIdentifier

(TLV type=13; format see LINK_ID)

	MacOldAccessRouter (optional)

(TLV type=8; format see MAC_ADDRESS  ) 

	MacNewAccessRouter

(TLV type=9; format see MAC_ADDRESS  )

	IPRenewalFlag (optional)

(TLV type=16; format see IP renewal flag)

	MobilityManagementSupport (optional)

(TLV type=17; format see IP address configuration method list)


· MIH_Link_Down indication 

This notification is delivered from an MIHF, when present in the PoA, to an MIHF in the network when a layer 2 connection is disconnected due to a certain reason with a mobile node. 
	MIH Header Fixed Fields (SID=2, Opcode=3, AID=7)

	Source Identifier = sending MIHF ID

(TLV type=47, format see MIHD_IF )

	Destination Identifier = receiving MIHF ID

(TLV type=48, format see MIHF ID)

	LinkIdentifier

(TLV type=13; format see LINK_ID 8.5.13. Link Identifier)

	MacOldAccessRouter (optional)

(TLV type=8; format see Old Access Router MAC address) 

	LinkDownReasonCode

(TLV type=18; format see 8.5.18 Link down reason code)


· MIH_Link_Going_Down indication

This message is transmitted to the remote MIHF when a layer 2 connectivity is expected (predicted) to go down within a certain time interval.
	MIH Header Fixed Fields (SID=2, Opcode=3, AID=8)

	Source Identifier = sending MIHF ID

(TLV type=47, format see MIHF_ID )

	Destination Identifier = receiving MIHF ID

(TLV type=48, format see MIHF_ID )

	LinkIdentifier

(TLV type=13; format see 8.5.13. Link Identifier)

	TimeInterval

(TLV type=19; format see 8.5.19 Time interval)

	ConfidenceLevel

(TLV type=20; format see 8.5.20 Confidence level)

	LinkGoingDownReason

(TLV type=21; format see 8.5.21 Link going down reason)

	UniqueEventIdentifier

(TLV type=22; format see 8.5.22 Unique event identifier)


· MIH_Link_Event_Rollback indication

This message is used in conjunction with Link_Going_Down. If the link is no longer expected to go down in the specified time interval, a Link_Event_Rollback message is sent to the remote Event destination.

	MIH Header Fixed Fields (SID=2, Opcode=3, AID=11)

	Source Identifier = sending MIHF ID

(TLV type=47, format see MIHF_ID)

	Destination Identifier = receiving MIHF ID

(TLV type=48, format see MIHF_ID )

	LinkIdentifier
(TLV type=13; format see LINK_ID )

	UniqueEventIdentifier

(TLV type=22; format see 8.5.22 Unique event identifier)


· MIH_Link_Detected indication
This message is transmitted to the remote MIHF when a new link has been detected.
	MIH Header Fixed Fields (SID=2, Opcode=3, AID=9)

	Source Identifier = sending MIHF ID

(TLV type=47, format see MIHF_ID)

	Destination Identifier = receiving MIHF ID

(TLV type=48, format see MIHF_ID )

	LinkIdentifier

(TLV type=13; format see LINK_ID)

	MIHCapabilityFlag

(TLV type=23; format see 8.5.23 MIH capability flag)


· MIH_Link_Parameters_Report indication
This message indicates changes in link parameters that have crossed pre-configured threshold levels.
	MIH Header Fixed Fields (SID=2, Opcode=3, AID=10)

	Source Identifier = sending MIHF ID

(TLV type=47, format see MIHF_ID )

	Destination Identifier = receiving MIHF ID

(TLV type=48, format see MIHF_ID )

	LinkIdentifier

(TLV type=13; format see 8.5.13. Link Identifier)

	LinkParameterReport 1

(TLV type=27; format see 8.5.27. Link parameter report)

	...

	LinkParameterReport k

(TLV type=27; format see 8.5.27. Link parameter report)


· MIH_Link_Handover_Imminent indication
This message indicates that a link layer handover decision has been made and its execution is imminent.
	MIH Header Fixed Fields (SID=2, Opcode=3, AID=12)

	Source Identifier = sending MIHF ID

(TLV type=47, format see MIHF_ID )

	Destination Identifier = receiving MIHF ID

(TLV type=48, format see MIHF_ID )

	OldLinkIdentifier 
(TLV type=14; format see LINK_ID  )

	NewLinkIdentifier 
(TLV type=15; format see LINK_ID )

	HandoverType

(TLV type=28; format see 8.5.28.Handover Type)

	MacOldAccessRouter (optional) 
(TLV type=8; format see MAC_ADDRESS )

	MacNewAccessRouter (optional)

(TLV type=9; format see MAC_ADDRESS )


· MIH_Link_Handover_Complete indication
This message indicates that a link layer handover has been completed.
	MIH Header Fixed Fields (SID=2, Opcode=3, AID=13)

	Source Identifier = sending MIHF ID

(TLV type=47, format see MIHF_ID )

	Destination Identifier = receiving MIHF ID

(TLV type=48, format see MIHF_ID )

	OldLinkIdentifier

(TLV type=14; format see LINK_ID )

	NewLinkIdentifier

(TLV type=15; format see LINK_ID )

	MacOldAccessRouter

(TLV type=8; format see MAC_ADDRESS )

	MacNewAccessRouter

(TLV type=9; format see MAC_ADDRESS )


· MIH messages for command service 

· MIH_Get_Link_Parameters request 

This message is used to discover the status of currently available links.
	MIH Header Fixed Fields (SID=3, Opcode=1, AID=14)

	Source Identifier = sending MIHF ID

(TLV type=47, format see MIHF_ID )

	Destination Identifier = receiving MIHF ID

(TLV type=48, format see MIHF_ID )

	LinkIdentifier 1

(TLV type=13; format see 8.5.13. Link Identifier)

	...

	LinkIdentifier k
(TLV type=13; format see 8.5.13. Link Identifier)

	GetStatusRequestSet

(TLV type=29; format see 8.5.29. Link parameters list)


· MIH_Get_Link_Parameters response 

This message is used by an MIHF to report the status of currently available links.
	MIH Header Fixed Fields (SID=3, Opcode=2, AID=14)

	Source Identifier = sending MIHF ID

(TLV type=47, format see MIHF_ID )

	Destination Identifier = receiving MIHF ID

(TLV type=48, format see MIHF_ID )

	GetStatusResponsetSet 1
(TLV type=29; format see Link parameters value list)

	...

	GetStatusResponsetSet k
(TLV type=29; format see Link parameters value list)

	Status

(TLV type=7; format see Operation status)


· MIH_Configure_Link request

This message is used to configure the link and control the link behavior.
	MIH Header Fixed Fields (SID=3, Opcode=1, AID=16)

	Source Identifier = sending MIHF ID

(TLV type=47, format see MIHF_ID )

	Destination Identifier = receiving MIHF ID

(TLV type=48, format see MIHF_ID )

	LinkIdentifier

(TLV type=13; format see LINK_ID )

((Editor’s note: may not needed if ConfigureRequestSet def already contains link ID)

	ConfigureRequestSet

(TLV type=29; format see Link parameters value list)


· MIH_Configure_Link response

This message returns the status of a configuration request.
	MIH Header Fixed Fields (SID=3, Opcode=2, AID=16)

	Source Identifier = sending MIHF ID

(TLV type=47, format see MIHF_ID )

	Destination Identifier = receiving MIHF ID

(TLV type=48, format see MIHF_ID )

	LinkIdentifier

(TLV type=13; format see LINK_ID )

	ConfigurationResponseList

(TLV type=31; format see 8.5.31. Link parameters configuration status list)

	Status

(TLV type=7; format see Operation status)


· MIH_Scan request 

This message is used to scan a list of PoAs for a specific link type. 
	MIH Header Fixed Fields (SID=3, Opcode=1, AID=17)

	Source Identifier = sending MIHF ID

(TLV type=47, format see MIHF_ID )

	Destination Identifier = receiving MIHF ID

(TLV type=48, format see MIHF_ID )

	ScanLinkIdentifier

(TLV type=13; format see 8.5.13. Link Identifier)


· MIH_Scan response

This message returns the list of PoAs and their respective signal strength for a specific link type after a scan operation. 
	MIH Header Fixed Fields (SID=3, Opcode=2, AID=17)

	Source Identifier = sending MIHF ID

(TLV type=47, format see MIHF_ID )

	Destination Identifier = receiving MIHF ID

(TLV type=48, format see MIHF_ID )

	ScanLinkIdentifier

(TLV type=13; format see 8.5.13. Link Identifier)

	ScanResponseSets

(TLV type=32; format see 8.5.32. Link scan response sets)

	Status

(TLV type=7; format see Operation status)


· MIH_Net_HO_Candidate_Query request

This message is used for communication between the MIHF on an MN with the MIHF on a network. The function is used to communicate an intent of network initiated handover. 
	MIH Header Fixed Fields (SID=3, Opcode=1, AID=18)

	Source Identifier = sending MIHF ID

(TLV type=47, format see MIHF_ID )

	Destination Identifier = receiving MIHF ID

(TLV type=48, format see MIHF_ID )

	SuggestedNewLink 1

(TLV type=33; format see 8.5.33. Link and PoAs list)

	...

	SuggestedNewLink k

(TLV type=33; format see 8.5.33. Link and PoAs list)

	HandoverMode

(TLV type=34; format see 8.5.34. Handover mode)

	OldLinkAction

(TLV type=35; format see 8.5.35. Link action)

	QueryResourceList

(TLV type=36; format see 8.5.36. Handover resource query list)


· MIH_Net_HO_Candidate_Query response

This message is used for communication between the MIHF on an MN with the MIHF on network. The function is used to respond to an intent of network initiated handover.
	MIH Header Fixed Fields (SID=3, Opcode=2, AID=18)

	Source Identifier = sending MIHF ID

(TLV type=47, format see MIHF_ID )

	Destination Identifier = receiving MIHF ID

(TLV type=48, format see MIHF_ID )

	CurrentLinkIdentifier

(TLV type=13; format see LINK_ID)

	HandoverAck

(TLV type=38; format see 8.5.38Handover acknowledgment)

	PreferredLink 1

(TLV type=33; format see 8.5.33. Link and PoAs list)

	...

	PreferredLink k

(TLV type=33; format see 8.5.33. Link and PoAs list)

	RequestedResourceSet

(TLV type=37; format see 8.5.37. Handover resource response list)

	Status ((Editor’s note: same as the Error Code?)

(TLV type=7; format see Operation status)


· MIH_MN_HO_Candidate_Query request

	MIH Header Fixed Fields (SID=3, Opcode=1, AID=19)

	Source Identifier = sending MIHF ID

(TLV type=47, format see MIHF_ID )

	Destination Identifier = receiving MIHF ID

(TLV type=48, format see MIHF_ID )

	CurrentLinkIdentifier 
(TLV type=13; format see 8.5.13. Link Identifier)

	CandidateLink 1

(TLV type=33; format see 8.5.33. Link and PoAs list)

	...

	CandidateLink k

(TLV type=33; format see 8.5.33. Link and PoAs list)

	QueryResourceList

(TLV type=36; format see 8.5.36. Handover resource query list)

	IPConfigurationMethods

(TLV type=17; format see 8.5.17 IP address configuration methods list )

	ServingFAAddress|ServingAccessRouterAddress|DHCPServerAddress

(TLV type=39; format see 8.5.39 IP address)


· MIH_MN_HO_Candidate_Query response 

	MIH Header Fixed Fields (SID=3, Opcode=2, AID=19)

	Source Identifier = sending MIHF ID

(TLV type=47, format see MIHF_ID )

	Destination Identifier = receiving MIHF ID

(TLV type=48, format see MIHF_ID )

	CurrentLinkIdentifier

(TLV type=13; format see 8.5.13. Link Identifier)

	PreferredCandidateLink 1

(TLV type=33; format see 8.5.33. Link and PoAs list)

	...

	PreferredCandidateLink k

(TLV type=33; format see 8.5.33. Link and PoAs list)

	AvailableResourceSet

(TLV type=37; format see 8.5.37. Handover resource response list)

	IPConfigurationMethods

(TLV type=17; format see 8.5.17 IP address configuration methods list )

	ServingFAAddress|ServingAccessRouterAddress|DHCPServerAddress

(TLV type=39; format see 8.5.39 IP address)

	IPAddressInformationStatus

(TLV type=40; format see 8.5.40 IP address information status)

	Status

(TLV type=7; format see Operation status)


· MIH_N2N_HO_Query_Resources request 

This message is used by the MIHF on the serving network to communicate with its peer MIHF 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. This message is also used to achieve IP address related information on the candidate network.
	MIH Header Fixed Fields (SID=3, Opcode=1, AID=20)

	Source Identifier = sending MIHF ID

(TLV type=47, format see MIHF_ID MIHF ID)

	Destination Identifier = receiving MIHF ID

(TLV type=48, format see MIHF_ID)

	QueryResourceList

(TLV type=36; format see 8.5.36. Handover resource query list)

	IPConfigurationMethods

(TLV type=17; format see 8.5.17 IP address configuration methods list )

	ServingFAAddress|ServingAccessRouterAddress|DHCPServerAddress

(TLV type=39; format see 8.5.39 IP address)


· MIH_N2N_HO_Query_Resources response 

This message is used by an MIHF on the candidate network to communicate with its peer MIHF on the serving network. This is used to return the result of resource preparation of the impending handover and to notify the MIHF on the serving network of the link resource status and IP address related information of the candidate network.
	MIH Header Fixed Fields (SID=3, Opcode=2, AID=20)

	Source Identifier = sending MIHF ID

(TLV type=47, format see MIHF_ID )

	Destination Identifier = receiving MIHF ID

(TLV type=48, format see MIHF_ID )

	ResourceStatus

(TLV type=41; format see 8.5.41 Resource status)

((Editor’s note: can this be merged into Status?)

	AvailableResourceSet

(TLV type=37; format see 8.5.37. Handover resource response list)

	IPConfigurationMethods

(TLV type=17; format see 8.5.17 IP address configuration methods list )

	ServingFAAddress|ServingAccessRouterAddress|DHCPServerAddress

(TLV type=39; format see 8.5.39 IP address)

	IPAddressInformationStatus

(TLV type=40; format see 8.5.40 IP address information status)

	Status

(TLV type=7; format see Operation status)


· MIH_Net_HO_Commit request

This message is used by the MIHF to communicate the intent to commit to a handover request to a specific link and PoA.

	MIH Header Fixed Fields (SID=3, Opcode=1, AID=21)

	Source Identifier = sending MIHF ID

(TLV type=47, format see MIHF_ID )

	Destination Identifier = receiving MIHF ID

(TLV type=48, format see MIHF_ID MIHF ID)

	LinkActionSet 1

(TLV type=42 format see Link action set  REF  RTF36303639383a2048342c312e \h
)

	...

	LinkActionSet k

(TLV type=42; format see Link action set  REF  RTF36303639383a2048342c312e \h
)


· MIH_Net_HO_Commit response

This message is used by the MIHF to communicate the response of request to commit to a handover request to a specific link and PoA.
	MIH Header Fixed Fields (SID=3, Opcode=2, AID=21)

	Source Identifier = sending MIHF ID

(TLV type=47, format see MIHF_ID )

	Destination Identifier = receiving MIHF ID

(TLV type=48, format see MIHF_ID )

	LinkActionResult 1

(TLV type=44; format see 8.5.44 Link action result)

	...

	LinkActionResult k

(TLV type=44; format see 8.5.44 Link action result)

	Status

(TLV type=7; format see Operation status)


· MIH_MN_HO_Commit request 

	MIH Header Fixed Fields (SID=3, Opcode=1, AID=22)

	Source Identifier = sending MIHF ID

(TLV type=47, format see MIHF_ID )

	Destination Identifier = receiving MIHF ID

(TLV type=48, format see MIHF_ID )

	CurrentLinkIdentifier

(TLV type=13; format see 8.5.13. Link Identifier)

	NewLinkIdentifier 
(TLV type=15; format see 8.5.13. Link Identifier)

	TargetPoA 
(TLV type=10; format see MAC_ADDRESS )

	OldLinkActions

(TLV type=35; format see 8.5.35. Link action)


· MIH_MN_HO_Commit response 

	MIH Header Fixed Fields (SID=3, Opcode=2, AID=22)

	Source Identifier = sending MIHF ID

(TLV type=47, format see MIHF_ID )

	Destination Identifier = receiving MIHF ID

(TLV type=48, format see MIHF_ID )

	CurrentLinkIdentifier

(TLV type=13; format see 8.5.13. Link Identifier)

	Status

(TLV type=7; format see Operation status)


· MIH_MN_HO_Complete request 

	MIH Header Fixed Fields (SID=3, Opcode=1, AID=23)

	Source Identifier = sending MIHF ID

(TLV type=47, format see MIHF_ID )

	Destination Identifier = receiving MIHF ID

(TLV type=48, format see MIHF_ID )

	LinkIdentifier

(TLV type=13; format see 8.5.13. Link Identifier)

	HandoverResult

(TLV type=45; format see 8.5.45 Handover result)


· MIH_MN_HO_Complete response

	MIH Header Fixed Fields (SID=3, Opcode=2, AID=23)

	Source Identifier = sending MIHF ID

(TLV type=47, format see MIHF_ID )

	Destination Identifier = receiving MIHF ID

(TLV type=48, format see MIHF_ID )

	LinkIdentifier

(TLV type=13; format see 8.5.13. Link Identifier)

	Status

(TLV type=7; format see Operation status)


· MIH_N2N_HO_Complete request

This message is used by the MIHF to communicate the status of handover operation.
	MIH Header Fixed Fields (SID=3, Opcode=1, AID=24)

	Source Identifier = sending MIHF ID

(TLV type=47, format see MIHF_ID )

	Destination Identifier = receiving MIHF ID

(TLV type=48, format see MIHF_ID )

	HandoverResult

(TLV type=45; format see 8.5.45 Handover result)


· MIH_N2N_HO_Complete response 

This message is used by the MIHF to communicate the response following the completion of the handover operation. The message is used to communicate the preferred action to be taken w.r.t resources associated with the previous connection. If the handover is successful, the resources may be released. 
	MIH Header Fixed Fields (SID=3, Opcode=2, AID=24)

	Source Identifier = sending MIHF ID

(TLV type=47, format see MIHF_ID )

	Destination Identifier = receiving MIHF ID

(TLV type=48, format see MIHF_ID )

	CurrentLinkIdentifier

(TLV type=13; format see 8.5.13. Link Identifier)

	ResourceRetainStatus

(TLV type=46; format see 8.5.46 Resource retention status)

	Status

(TLV type=7; format see Operation status)


Annex A: List of MIH Messages using MAC_ADDRESS TLV Types.

	List of MIH Messages using 
MacOldAccessRouter/ MacNewAccessRouter TLVs

	Link Up indication 

	Link down Indication

	MIH_Link_Handover_Imminent indication

	MIH_Link_Handover_Complete indication


	List of MIH Messages using TargetPoA TLV

	MIH_MN_HO_Commit request 


Annex B: List of MIH Messages using LINK_ID TLV Types.
	List of MIH Messages using Link Identifier  TLV

	Link Up Indication


	Link Down Indication


	MIH_Get_Link_Parameters request 

	MIH_Configure_Link request

	MIH_Configure_Link response

	MIH_Scan request

	MIH_Scan response

	MIH_Net_HO_Candidate_Query response

	MIH_MN_HO_Candidate_Query request

	MIH_MN_HO_Candidate_Query response 

	MIH_MN_HO_Commit request 

	MIH_MN_HO_Commit response 

	MIH_MN_HO_Complete request 

	MIH_MN_HO_Complete response 

	MIH_N2N_HO_Complete response 

	MIH_N2N_HO_Complete response


	List of MIH Messages using New/Old LinkIndentifier TLVs

	MIH_MN_HO_Commit request 

	MIH_Link_Handover_Imminent indication

	MIH_Link_Handover_Complete indication


�Note that the TLV Type field length is different than the Information Element Type length, which is 4 octets. 





8

.

5

