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Abstract

This document contains a normative text proposal in support of link layer switch 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 “blue print” 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 does not exist any 802.21 link layer counter part or “blue print” 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 7.4.7.1.3 “Effect on Receipt
Proposed Solution
We propose the introduction of a new set of primitives that serve 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 satisfy the functionality specified in this primitive can be mapped to the Link_Switch primitive introduced in the following sections. 

New Primitives

We propose that a link layer command be introduced as a means to characterize the switch of link layer connection from the MIHF towards link layers.

We propose that this link layer command be based on the exiting MIH Switch Command and that normative text be introduced as follows:
In page 87, after line 60 insert the following:

7.3.22 Link_Switch.request

7.3.22.1 Function

This primitive is used by the MIHF to request actions on a link layer connection that enable optimal handling of link layer resources for the purpose of handover operations. The link layer connection can be order, e.g., to remain active, to shut down or come up active and to remain in stand-by mode
7.3.22.2 Semantics of Service Primitve

The parameter of the service primitive are as follows:

Link_Switch.Request (




  Link(1)Identifier




  LinkAction(1)




  ExecutionTime(1)





:





:




  Link(n)Identifier




  LinkAction(n)




  ExecutionTime(n)



)

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

	Link Actions
	Link Action
	Any valid value of Link Action 
	Specifies the suggested action on link during handover. Combination of the below 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: REMAIN_STANDBY

Bit #10-31: Reserved


7.3.22.3 When generated

The MIHF generates this primitive upon request from the MIH User to perform an action on a pre-define link layer connection.
7.3.22.4 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 according with procedures specified within the relevant standards organization and at the time specified by the ExecutionTimer
7.3.22 Link_Switch.confirm

7.3.22.1 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.

7.3.22.2 Semantics of Service Primitve

The parameter of the service primitive are as follows:

Link_Switch.confirm (




  ResultCode



)

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_Switch.request primitive
Failure Codes are given as follows:

0= ResourceUnavailable

1= Resouce Busy

2-31 Reserved


7.3.22.3 When generated

The link layer technology generates this primitive to communicate the result of the actions executed on the link layer connection
7.3.22.4 Effect on receipt

Upon receipt of this primitive, the MIHF determines the relevant MIH command that needs to be used to provide and indication to the MIH user of the actions performed on the current link layer connection
Modification to existing Primitives

In section 7.4.7.1.1 “Function” Modified the existing text as follows:
Upon receipt of the MIH Switch command,.MIHF may use Link_Switch to order the relevant link layer technology to perform an action on the link or links specified by the LinkIdentifier. The actions that need to be performed are signal through the LinkAction information element..

In section 7.4.7.1.2 “Semantics of Service Primitive” remove the “HandoverMode” indicator. This indicator is not required. The MIHF does not have the means or information to decide when a link should be kept alive and for how long. This behavior is more appropriate from a HO policy entity. An MIH User with this characteristics can request actions on link connection when the action is required. 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 tme reference that indicates when the command needs to be executed.
The primitive is described as follows:

MIH_Switch.Request (




  SourceIdentifier

DestinationIdentifier
HandoverMode

NewLinkIdentifier

OldLinkIdentifier

OldLinkActions
  Link(1)Identifier




  LinkAction(1)




  ExecutionTime(1)





:





:




  Link(n)Identifier




  LinkAction(n)




  ExecutionTime(n)



)

The following table details the possible actions that can be requested by the MIH User

	Name
	Type
	Valid Range
	Description

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

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

	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 

	New Link Identifier
	Identifier
	N/A
	Identifier of new link

	Old Link Identifier
	Identifier
	N/A
	Identifier of old link

	Old Link Actions
	Link Action (13)
	Any valid value of Link Action (13)
	Specifies the suggested action on link during handover. Combination of the below 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: REMAIN_STANDBY

Bit #10-31: Reserved

	ExecutionTime
	Timer
	0 ms-5000 ms
	Time elapsed before action needs to be taken, if ExecutionTime = 0 then the action is expected to be taken immediately.


7.4.7.1.3 When generated

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

7.4.7.1.4 Effect on receipt

Upon receipt of the MIH Switch command MIHF may use Link_Switch to order the relevant link layer technology to perform an action on the link or links specified by the LinkIdentifier. The actions that need to be performed are signal through the LinkAction information element. The MIHF function executes the action as per ExecutionTime details.
In section 8.4.1.12 Provide only one link identifier description, there is no need to specify new or old as follows:
8.4.1.12 Link Identifier

The following TLVs specify the identifier of a link

	Type
	Length 
	Value

	244
	Variable
	An identifier of the current link. The value field consists of the following TLVs

- Link Type

- Mobile Node MAC Address

- PoA MAC Address (optional)

	243
	Variable
	An identifier of a new link. The value field consists of the follow ing TLVs

- Link Type

- Mobile Node MAC Address

- PoA MAC Address (optional)
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