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Abstract

This document contains a normative text proposal in support of link layer action commands that can be mapped to existing link layer technologies’ operations.



Problem Statement
Background
The current 802.21 specification provides a uniform, well defined set of primitives that can be used by an MIH User to avail of Command, Event and Information services. The MIHF receives MIH primitives from the user and determines whether or not one or more link layer primitives should be triggered in order to satisfy the request from the user. 

Likewise the MIHF may generate MIH primitives toward the user upon receipt of one or more link layer primitives coming from link layers. 
Furthermore, 802.21 link layer primitives may be mapped directly or indirectly into existing primitives supported by other link layer technologies.

In this regard the link layer primitives described by 802.21 serves as a “blueprint” of what is expected from the link layer technology and therefore a mapping can be established between these “blue print” primitives and one or more existing primitives within a relevant link layer technology such as 802.11, 802.16 or even 3GPP/3GPP2.
Several examples exist depicting such behavior. Thus, MIH_Link_Detected is characterized as a Link Detected, MIH_Ling_Going_Down is characterized as a Link Going Down an so on.
Problem Description
The current draft supports a number of MIH commands that might cause a service flow to switch from one link layer connections to the other. However, although there are enough MIH primitives that can do this, there is no 802.21 link layer counterpart or “blueprint” as it is the case with other commands, events and information services.
Furthermore the current specification makes references to link commands that should be used by the MIHF when it receives MIH commands affecting link layer connection. Note that these link layer commands are not defined in the specification; however, primitives exhibiting similar behavior may be found in existing link layer technologies. An example of these references can be found in section “Effect on Receipt”.
A previous version of this presentation was presented and accepted during the January 2007 802.21 London meeting (ref: 21-06/737 – 21-07/109). However, unfortunately the changes were not incorporated in P802-21-D04-00. Since then, the group has agreed to merge the MIH_Switch message functionality into the MIH_Net_HO_Commit message (ref: 21-07/106). Since this contribution used to refer to the MIH_Switch message, it has now been updated to incorporate the agreed upon link action functionality into the MIH_Net_HO_Commit message.

Proposed Solution
As stated in the previous contribution, we propose the introduction of a new set of primitives that serves as a “blueprint” for the specification of behavior that is expected from link layers when the primitive requesting the manipulation of link layer connection or interfaces is issued. It does not constrain any specific implementation as the primitives are abstract representations. Therefore, any primitive that is already specified within specific link layer technologies that satisfies the functionality specified in this primitive can be mapped to the Link_Action primitive introduced in the following sections. 

New Primitives

We propose that a link layer command be introduced as a means to characterize actions on link layer connections order from the MIHF towards link layers.

We propose that normative text be introduced as follows:
In page 96, after line 65, insert the following:

7.5.XX Link_Action.request

7.5.XX.1 Function

This primitive is used by the MIHF to request actions on a link layer connection that enables optimal handling of link layer resources for the purpose of handover operations. The link layer connection can be ordered, e.g. to shut down, to remain active, to perform a scan, or to come up active and remain in stand-by mode. The execution time can also be included, in case that the link layer technology supporting the current link layer connections performs the action
7.5.XX.2 Semantics of Service Primitive
The parameters of the service primitive are as follows:

Link_Action.Request (




  LinkIdentifier




  LinkAction




  ExecutionTime



)

The following table details the possible actions that can be requested from the link layer connection.
	Name
	Type
	Valid Range
	Description

	Link Identifier
	Identifier
	N/A
	Identifier of present link

	Link Actions
	Link Action
	Any valid value of Link Action 
	Specifies the suggested action on link during

handover. Combination of the following

choices are allowed.

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: BI_CASTING_REQUEST

Bit #7: HANDOVER_CANCEL

Bit #8: LINK_POWER_UP

Bit #9: LINK_SCAN

Bit #10-31: Reserved

	ExecutionTime
	Timer
	0 ms-10000 ms
	Time elapsed before action needs to be taken, if ExecutionTime = 0 then the action is expected to be taken on receipt of this command.


7.5.XX.3 When generated

The MIHF generates this primitive upon request from the MIH User to perform an action on a pre-defined link layer connection.
7.5.XX.4 Effect on receipt

Upon receipt of this primitive, the link layer technology supporting the current link layer connections performs the action specified by the LinkAction IE in accordance to procedures specified within the relevant standards organization and at the time specified by the ExecutionTime
7.5.XX Link_Action.confirm

7.5.XX.1 Function

This primitive is used by link layer technologies to provide an indication of the result of the actions executed on the current link layer connection.

7.5.XX.2 Semantics of Service Primitive
The parameters of the service primitive are as follows:

Link_Action.confirm (  
ResponseCode
ScanResponseSet (optional)



)

The following table details the possible actions that can be requested from the link layer connection.

	Name
	Type
	Valid Range
	Description

	ResultCode
	Enumarate
	Success

Failure

Rejection 
	Result of the actions specified in the Link_Action.request primitive

Failure Codes are given as follows:

0= ResourceUnavailable

1= Resouce Busy

2-31 Reserved

	Scan Response Sets (optional)

	set of Scan

Responses
	N/A
	A list of discovered links and related

information. See Table 42 for detailed

definition.


7.5.XX.3 When generated

The link layer technology generates this primitive to communicate the result of the actions executed on the link layer connection
7.5.XX.4 Effect on receipt

Upon receipt of this primitive, the MIHF determines the relevant MIH command that needs to be used to provide an indication or confirmation to the MIH user of the actions performed on the current link layer connection. If a Scan action was issued by the associated Link_Action.request, the optional ScanResponseSet field shall be included in the Link_Action.confirm response.
Modification to existing Primitives

In section 7.6.22 “Semantics of Service Primitive”, a user can request actions on link connection and indicate when the action is required; therefore, we propose to add a parameter “ExecutionTime”, in order to signal this intention. In addition, we propose to replace the NewLinkIdentifer, OldLinkIdentifier and OldLinkActions with a list of triplets that can be applied to any link specifying LinkIdentifier, LinkAction and a time reference that indicates when the command needs to be executed with reference to the reception time of the command.
Modify section 7.6.22 as follows:
7.6.22 MIH_Net_HO_Candidate_Commit
7.6.22.1 MIH_Net_HO_Candidate_Commit.request
7.6.22.1.1 Function
This primitive is used by a peer MIH Function to communicate with the remote MIH Function on the network. The primitive is used to request the peer MIH Function the commitment to perform link handover actions based on selected choices for a candidate network and PoA. The primitive is used to communicate commitment to perform handover based on selected choices for a candidate

network and PoA. 
7.6.22.1.2 Semantics of service primitive
The primitive is described as follows:

MIH_Net_HO_Candidate_Commit.request (




  SourceIdentifier

DestinationIdentifier
CurrentLinkIdentifier 
NewLinkIdentifier

MACNewPoA
OldLinkActions
  Link(1)Identifier




  LinkAction(1)




  ExecutionTime(1)





:




:




  Link(n)Identifier




  LinkAction(n)




  ExecutionTime(n)



)

Local or Remote: Both

MIHF (Network) ->MIHF (Mobile Node)

	Name
	Type
	Valid Range
	Description

	Source Identifier
	Identifier
	Valid MIHF identi fier
	The source of entity where the request is initiated.

	Destination Identifier
	Identifier
	Valid MIHF identi fier
	The destination identifier of request or response. This is the identifier of local or peer MIHF. 

	Current Link Identifier
	NetworkIdentifier. May be one of differnet 802 and Cellular networks.
	N/A
	This identifies the current access network

over which the command needs to be sent.

This parameter is included only for the case

where the accompanying

MIH_Net_HO_Candidate_Commit.request

message is transferred between the mobile

node and the Serving PoS. The command is

then sent either at L2 or at L3.

	New Link Identifier (n)
	Identifier
May be one of differnet 802 and Cellular networks. 
	N/A
	Identifier of present link 
This specifies the new network to which the

connection needs to be handed over. 



	MAC New PoA
	MAC_ADDRESS
	N/A
	This is new Point of Attachment (AP/BS) on the new network

	Old Link Actions (n)
	Link Action 
	Any valid value of Link Action
	Specifies the suggested action on link during

handover. Combination of the following

choices are allowed.

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: BI_CASTING_REQUEST

Bit #7: HANDOVER_CANCEL

Bit #8: LINK_POWER_UP

Bit #9-31: Reserved

	HandoverMode
	Enumerate
	Make-before- Break

Break-before- Make
	The handover mode decides the sequence of the execution of link command. If it is make- before-break, the Link Connect of the new link is executed before Link Disconnect of old link; if it is break-before-make, Link Connect is after the Link Disconnect 

	ExecutionTime
	Timer
	0 ms-10000 ms
	Time elapsed before action needs to be taken, if ExecutionTime = 0 then the action is expected to be taken on receipt of this command.


7.6.22.1.3 When generated

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

The MIH User generates this primitive to order specific handover action on one or more links

7.6.22.1.4 Effect on receipt

Upon receipt of the MIH Net HO Commit command, the MIHF issues one or many specific link action commands to instruct the relevant link layer technologies to perform an action on the link or links specified by the LinkIdentifier(s). The actions that need to be performed are signalled through the LinkAction information element. It is up to the MIHF to either wait for an ExecutionTime period before issuing the LinkAction for immediate execution (i.e. with an ExecutionTime of zero value), or issue the LinkAction immediately with the same ExecutionTime parameter and leave the future execution responsibility to the specific link layer technology. The recipient may identify that the mobile node starts handover to the selected network. 
A corresponding indication (MIH_Net_HO_Candidate_Commit.indication) may be triggered to send to all subscribed MIH user entities in the local stack. The associated parameters for the generated indication are the same as those used in the command request.
7.6.22.2 MIH_Net_HO_Candidate_Commit.indication

7.6.22.2.1 Function
This primitive is generated by the MIH Function to indicate that an MIH Net HO Candidate_Commit request message has been is received from a peer MIH Function.

7.6.22.2.2 Semantics of service primitive
The primitive is described as follows:

MIH_Net_HO_Candidate_Commit.indication (




  SourceIdentifier

DestinationIdentifier

CurrentLinkIdentifier 

NewLinkIdentifier

MACNewPoA

OldLinkActions
  Link(1)Identifier




  LinkAction(1)




  ExecutionTime(1)





:




:




  Link(n)Identifier




  LinkAction(n)




  ExecutionTime(n)



)

Local or Remote: Both

MIHF (Network) ->MIHF (Mobile Node)

	Name
	Type
	Valid Range
	Description

	Source Identifier
	Identifier
	Valid MIHF identi fier
	The source of entity where the request is initiated.

	Destination Identifier
	Identifier
	Valid MIHF identi fier
	The destination identifier of request or response. This is the identifier of local or peer MIHF. 

	Current Link Identifier
	NetworkIdentifier. May be one of differnet 802 and Cellular networks.
	N/A
	This identifies the current access network

over which the command needs to be sent.

This parameter is included only for the case

where the accompanying

MIH_Net_HO_Candidate_Commit.request

message is transferred between the mobile

node and the Serving PoS. The command is

then sent either at L2 or at L3.

	New Link Identifier (n)
	Identifier
May be one of differnet 802 and Cellular networks. 
	N/A
	Identifier of present link 
This specifies the new network to which the

connection needs to be handed over. 



	MAC New PoA
	MAC_ADDRESS
	N/A
	This is new Point of Attachment (AP/BS) on the new network

	Old Link Actions (n)
	Link Action (13)
	Any valid value of Link Action (13)
	Specifies the suggested action on link during

handover. Combination of the following

choices are allowed.

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: BI_CASTING_REQUEST

Bit #7: HANDOVER_CANCEL

Bit #8: POWER_UP

Bit #9-31: Reserved

	HandoverMode
	Enumerate
	Make-before- Break

Break-before- Make
	The handover mode decides the sequence of the execution of link command. If it is make- before-break, the Link Connect of the new link is executed before Link Disconnect of old link; if it is break-before-make, Link Connect is after the Link Disconnect 

	ExecutionTime
	Timer
	0 ms-10000 ms
	Time elapsed before action needs to be taken, if ExecutionTime = 0 then the action is expected to be taken on receipt of this command.


7.6.22.2.3 When generated

This primitive is generated by the MIH Function on receiving an MIH Net HO Candidate Commit request message from a peer MIH Function.

7.6.22.2.4 Effect on receipt

The MIH user receiving this primitive replies with an MIH Net HO Candidate Commit response primitive.
7.6.22.3 MIH_Net_HO_Candidate_Commit.response
7.6.22.3.1 Function
This primitive is used by a peer MIHF to communicate with the MIHF that has sent out the

MIH Net HO Candidate Commit request. The primitive is used to communicate the response of a handover commit request.

7.6.22.3.2 Semantics of service primitive
The primitive is described as follows:

MIH_Net_HO_Candidate_Commit.response (




  SourceIdentifier

DestinationIdentifier

CurrentLinkIdentifier 

OldLinkActions
HandoverStatus
  Link(1)Identifier




  ResultCode(1)





:




:




  Link(n)Identifier




  ResultCode(n)




)

Local or Remote: Both

MIHF (Mobile Node) <>MIHF (Network)
MIHF (Network) <>MIHF (Network)
	Name
	Type
	Valid Range
	Description

	Source Identifier
	Identifier
	Valid MIHF identi fier
	The source of entity where the request is initiated.

	Destination Identifier
	Identifier
	Valid MIHF identi fier
	The destination identifier of request or response. This is the identifier of local or peer MIHF. 

	Current Link Identifier
	NetworkIdentifier. May be one of differnet 802 and Cellular networks.
	N/A
	This identifies the current access network

over which the command needs to be sent.

This parameter is included only for the case

where the accompanying

MIH_Net_HO_Candidate_Commit.request

message is transferred between the mobile

node and the Serving PoS. The command is

then sent either at L2 or at L3.

	New Link Identifier (n)
	Identifier
May be one of differnet 802 and Cellular networks. 
	N/A
	Identifier of present link 
This specifies the new network to which the

connection needs to be handed over. 



	Old Link Actions (n)
	Link Action 
	Any valid value of Link Action
	Specifies the suggested action on link during

handover. Combination of the following

choices are allowed.

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: BI_CASTING_REQUEST

Bit #7: HANDOVER_CANCEL

Bit #8: POWER_UP

Bit #9-31: Reserved

	ResultCode (n)
	Enumarate
	Success

Failure

Rejection 
	Result of the actions specified in the Link_Action.request primitive

Result Codes are given as follows:

0= ResourceUnavailable

1= Resouce Busy
2 = Resource Available

3 = Abort Handover

4 = Perform Handover
5-31 Reserved

	HandoverMode
	Enumerate
	Make-before- Break

Break-before- Make
	The handover mode decides the sequence of the execution of link command. If it is make- before-break, the Link Connect of the new link is executed before Link Disconnect of old link; if it is break-before-make, Link Connect is after the Link Disconnect 


7.6.22.1.3 When generated

This primitive is generated in response to an MIH Net HO Candidate Commit request primitive.
7.6.22.1.4 Effect on receipt

Upon receipt, the old Serving PoS is informed about the status of the previously issued command request so that it can react accordingly. For instance, it may start forwarding any pending or remaining packets to the new Target PoS. The client recipient may initiate a handover process and begin the setting up of the new layer 2 connection. Similarly, tThe network recipient may determine that the handover procedure is in progress to the intended network.
7.6.22.4 MIH_Net_HO_Candidate_Commit.confirm

7.6.22.4.1 Function
This primitive is generated by the MIH Function to confirm that an MIH Net HO Candidate Commit response message is received from a peer MIH Function.
7.6.22.4.2 Semantics of service primitive
The primitive is described as follows:

MIH_Net_HO_Candidate_Commit.confirm (




  SourceIdentifier

DestinationIdentifier

NewLinkIdentifier 
OldLinkAction
HandoverStatus

Status
  Link(1)Identifier




  ResultCode(1)





:




:




  Link(n)Identifier




  ResultCode(n)




)

Local or Remote: Both

MIHF (Mobile Node) <>MIHF (Network)
MIHF (Network) <>MIHF (Network)
	Name
	Type
	Valid Range
	Description

	Source Identifier
	Identifier
	Valid MIHF identi fier
	The source of entity where the request is initiated.

	Destination Identifier
	Identifier
	Valid MIHF identi fier
	The destination identifier of request or response. This is the identifier of local or peer MIHF. 

	Current Link Identifier
	NetworkIdentifier. May be one of differnet 802 and Cellular networks.
	N/A
	This identifies the current access network

over which the command needs to be sent.

This parameter is included only for the case

where the accompanying

MIH_Net_HO_Candidate_Commit.request

message is transferred between the mobile

node and the Serving PoS. The command is

then sent either at L2 or at L3.

	New Link Identifier (n)
	Identifier
May be one of differnet 802 and Cellular networks. 
	N/A
	Identifier of present link 
This specifies the new network to which the

connection needs to be handed over. 



	Old Link Actions (n)
	Link Action 
	Any valid value of Link Action
	Specifies the suggested action on link during

handover. Combination of the following

choices are allowed.

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: BI_CASTING_REQUEST

Bit #7: HANDOVER_CANCEL

Bit #8: POWER_UP

Bit #9-31: Reserved

	ResultCode (n)
	Enumarate
	Success

Failure

Rejection 
	Result of the actions specified in the Link_Action.request primitive

Result Codes are given as follows:

0= ResourceUnavailable

1= Resouce Busy
2 = Resource Available

3 = Abort Handover

4 = Perform Handover

5 = Success

6 = Failure

8 = Rejection
7-31 Reserved

	Handover Status
	BOOLEAN
	TRUE/FALSE
Break-before- Make
	TRUE: Abort handover

FALSE: Perform handover

	Status
	Enumerated
	Success
Error
	Status of operation


7.6.22.4.3 When generated

This primitive is generated by the MIH Function on receiving an MIH Net HO Candidate Commit response message from a peer MIH Function.
7.6.22.4.4 Effect on receipt

Upon receipt, the old Serving PoS is informed about the status of the previously issued command request so that it can react accordingly. For instance, it may start forwarding any pending or remaining packets to the new Target PoS. The network recipient may initiate a handover process and begin the setting up of the new layer 2 connection. The network recipient may determine that the handover procedure is in progress to the intended network. However, if Status indicates an error, the recipient shall ignore any other returned values and, instead, shall perform appropriate error handling.
Modification to existing TLVs

Modify section 8.4.1 as follows:
8.4.1.28 Link Action

This parameter specifies the action to take on link connectivity during handover.

	Type
	Length
	Value

	28
	4
	Specifies the suggested action on link during handover. Combination

of actions is permissible.

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:BI_CASTING_REQUEST

Bit #7:HANDOVER_CANCEL

Bit #8 LINK_POWER_UP

Bit #9-31: Reserved


The following is the description of the link actions:
— LINK_DISCONNECT: Disconnect the old link connection directly.
— LINK_LOW_POWER: Cause the old link to adjust its RF power level to be low power consumption.
— LINK_POWER_DOWN: Cause the old link to power down so as to stop transmitting and enter idle model.

— LINK_NO_ACTION: The old link need not take any action.

— LINK_RESOURCE_RETAIN: The old link will be disconnected but the resource for the old link connection still remains so reestablishing the old link connection later can be more efficient.

— DATA_FORWARDING_REQUEST: This indication requires the buffered data at the old serving PoS entity to be forwarded to the new target PoS entity in order to avoid data loss. This action can be taken immediately after the old serving PoS receives the MIH_Handover_Commit.response message from the new target PoS.
— BI_CASTING_REQUEST: This indication requires the buffered data at an inner network entity (inter access system mobility anchor) to be bi-casted to both the old serving PoS and new target PoS  entities. This action can be taken immediately after the old serving PoS receives the MIH Handover Commit response message from the new target PoS.
— HANDOVER_CANCEL: Handover to a new link is failed and cancelled, the old link should remain unaffected or need to rollback if it is possible. When the handover failed and it is possible to do so, a handover to another new candidate network may be initiated.
— LINK_POWER_UP: Cause the link to power up and establish L2 connectivity.

In page 205, after line 65, insert the following:

8.4.1.46 Execution Time

This parameter specifies the action to take on link connectivity during handover.

	Type
	Length
	Value

	46
	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 on receipt of the message.


8.4.1.47 Result Code

This parameter specifies the result from a link action.

	Type
	Length
	Value

	47
	1
	Result of the actions specified in the Link_Action.request primitive

Result Codes are given as follows:

0= ResourceUnavailable

1= Resouce Busy

2 = Resource Available

3 = Abort Handover

4 = Perform Handover

5 = Success

6 = Failure

8 = Rejection


Modification to existing messages

Modify section 8.5.3.15 and 16 as follows:

8.5.3.15 MIH_Net_HO_Candidate_Commit request

This message is used by the MIHF to communicate the intent to commit to a handover request to request the commitment to perform handover actions one or many specific links and PoAs.

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

	Source Identifier = sending MIHF ID

	Destination Identifier = receiving MIHF ID

	NewLinkIdentifier (n) TLV (1415)

	NewPoAMAC TLV (8)

	OldLinkAction (n) TLV (28)

	ExecutionTime (n) TLV (46)


8.5.3.16 MIH_Net_HO_Candidate_Commit response
This message is used by the MIHF to communicate the result of the link actions requested in the associated MIH Net HO Commit request message. 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

	Destination Identifier = receiving MIHF ID

	LinkIdentifier (n) TLV (14)

	OldLinkAction (n) TLV (28)

	ResultCode (n) TLV (47)
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