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1 Introduction
This document describes a proposal to satisfy the IEEE 802.21 MIH (Media Independent Handover) requirements for 802.11 access technology. Specifically, this proposal addresses MIH transport requirement for 802.11. 

In this subsection, MIH protocol defined IEEE 802.21 draft is briefly explained for better understanding of the purpose. 

1.1 Overview of Media Independent Handover Protocol
The Media Independent Handover Protocol provides [1] MIH capability discovery, [2] MIH remote registration, [3] MIH message exchange. 8.5.1 MIH Capability discovery section in 802.21 states that the network entities and the terminals with MIHF shall discover which entity supports MIHF in order to utilize MIHF for media independent handover. MIH capability discover can be done through media specific broadcast messages or through on demand MIH capability discover messages. 
1.2 Overview of proposal
In 802.11 networks, it is very much likely one AP with MIH function will support STAs with MIH function within a mobility domain. 
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Figure 1 Scope of proposal
If we consider the 802.11 network in which APs are connected with DS (Distribution System), one AP with MIHF can serve all STAs in a same mobility domain. Other APs without MIHF, which means these APs do not need to have protocol architecture for MIHF, can just relay 802.11 action frames to AP with MIHF. After STA discover the existence of MIHF in the DS, STA can communicate with MIHF using action frames proposed in this document and current AP without MIHF can transparent relay the action frames to MIHF entity in the DS. It is important for STA’s MIH to discover MIHF capability of MIHF entity in a mobility domain to initiate MIHF protocol as described in section 1.1. Because MIHF capability discovery is the first step in MIH protocol, capability discovery shall be made to be possible in state 1. For example, after discovering capability of MIHF using action frames, if MIHF supports Information Service then STA’s MIHF can query to retrieve more information from MIH function entity in a mobility domain using action frame. After discovering MIHF capability of MIHF entity, STA can register with MIH function and exchange MIH protocol messages remotely. 
In this proposal, two new primitives are proposed for MIHF remote message transmission in order to give minimal impact to 802.11 MAC. Without proposed primitives, 802.11 MAC shall know how to generate MIHF frame in the action frame and this causes complexity to 802.11 MAC. Proposed primitives deliver MIHF frame from MIHF to MAC and MAC can simply insert this MIHF frame into action frame. In receiving side, 802.11 MAC can decapsulate MIHF frame from action frame and deliver it with proposed primitive.  


[image: image2.emf]MIH

SME

LLC

MAC

PHY

PHY_SAP

MAC_SAP

MLME

PLME

MLME_PLME_SAP

M

L

M

E

_

S

A

P

P

L

M

E

_

S

A

P

LSAP

MLME_SAP

MLME-MIHProtocol.request /indication

(MIHF Frame)

MIH Protocol Action Frame 

(MIHF Frame)


Figure 2 MIHF frame delivery
Because MIH action frame can be sent in state 1, 2, and 3, 802.11 MAC shall indicate in which state STA is for receiving side to decide whether to process or discard the received action frame. We propose two kinds of MIH action frames to achieve this purpose. 
2 Proposed Solution
2.1 MIH Remote Message Delivery Primitives
2.1.1 MLME-MIHProtocol.request
2.1.1.1 Function

This primitive is used for MAC to generate MIH protocol action frame. ‘MIHF Frame’ within this primitive is carried to AP through the MIH Protocol Action Frame.

2.1.1.2 Semantics of the service primitive

MLME-MIHProtocol.request
(





STA Address, 





Destination Address, 





MIHF Frame




)

	Name
	Type
	Valid Range
	Description


	STA Address
	MAC Address
	N/A
	The value of STA MAC Address

	Destination Address
	MAC Address
	N/A
	The value of MIHF-AP MAC Address. 

	MIHF Frame
	N/A
	N/A
	MIH Protocol Frame as specified by the 802.21 specification.  For more details, refer to section 8.3.1.3 MIHF Frame format in P802-21-D00-05.


Table 1 MLME-MIHProtocol.request
2.1.1.3 When Generated

This primitive is generated by MIH Function of the STA or MIHF-AP when the MIH Function needs to deliver MIHF Frame to MAC layer . 
2.1.1.4 Effect On Receipt

MAC layer of the STA or MIHF-AP generates MIH Protocol Action frame in order to transmit MIH Frame remotely. 
2.1.2 MLME-MIHProtocol.indication
2.1.2.1 Function

This primitive is used for MAC layer to notify MIH function of MIH Protcol Action frame delivery.
2.1.2.2 Semantics of the service primitive

MLME-MIHProtocol.indication
(





STA Address, 





Destination Address, 





MIHF Frame




)

	Name
	Type
	Valid Range
	Description


	STA Address
	MAC Address
	N/A
	The value of STA MAC Address

	Destination Address
	MAC Address
	N/A
	The value of MIHF-AP MAC Address. 

	MIHF Frame
	N/A
	N/A
	MIH Protocol Frame as specified by the 802.21 specification. For more details, refer to section 8.3.1.3 MIHF Frame format in P802-21-D00-05.


Table 2 MLME-MIHProtocol.indication
2.1.2.3 When Generated

This primitive is generated by MAC layer of the STA or MIHF-AP when MIH Protocol Action Frame is received.
2.1.2.4 Effect On Receipt

MIH Function of the STA or MIHF-AP receives MIHF Frame transmitted remotely.
2.2 MIH Capability Information field
MIH Extended Capability Information

A new information element is defined to enable further extensions to be advertised and negotiated in IEEE 802.11.  The MIH Extended Capability information element field is present under the same conditions for the Capability information variable length field.  The format for this information element is defined as follows.
	Order
	Size (octets)
	Description

	1
	1
	TBD Element ID (to be assigned by the IEEE Assigned Numbers Authority): defines the Extended Capability IE

	2
	1
	Length 

	3
	N
	Extended capabilities (Variable Size)

	4
	6
	MIHF-AP MAC Address 


Table 3 MIH Extended Capability Information Element
Where:

· Length indicates a value representing the variable size of the Extended Capabilities field.
· MIHF-AP MAC Address indicates the value of MAC Address of some other AP in the same mobility domain that can access the MIHF entity and that can also communicate with the current AP over the DS. Inclusion of MIHF-AP MAC Address indicates that a MIHF entity that can be accessed over the DS from the current AP exists in the mobility domain. STAs can communicate with this MIHF even from the current AP, which cannot directly access MIF Function. If the current AP supports direct access to MIH Function and if the MIH Capability Enabled field is set, then this parameter shall not be included.
The currently defined capabilities in this field are defined as follows:
	 Byte 0
	Bit 0
	MIH Capability Enabled

	Indicates that MIH Capability is supported

	
	Bit 1


	MIHF-AP MAC Address included
	Indicates that MIH-AP MAC Address is included when MIH Capability is NOT supported.



	
	Bit 2

	MIH Event Service Enabled
	Indicates that MIH Event Service is supported


	
	Bit 3

	MIH Command Service Enabled
	Indicates that MIH Command Service is supported


	
	Bit 4

	MIH Information Service Enabled
	Indicates that MIH Information Service is supported


	
	Bit 5-7
	Reserved
	Set to 0, if not used




Table 4 Extended Capabilities Field
Where:

· Byte 0, Bit 0: a STA or AP advertises its ability to support MIH Capability.  When this bit is set to 1 within the beacons, probes, association and re-association request or response messages, then it indicates support for the 802.21 Specification. If this bit is set to 0 then the device does not support 802.21 Specification.
· Byte 0, Bit 1: an AP advertises its ability to deliver MIH action frames for STAs to any the MIHF-AP  over the DS. If this bit is set to 1 then there is a MIHF-AP with which the current AP can communicate over the DS and MIH Extended Capability Information Element shall include MIHF-AP  MAC Address. 
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Figure 3 MIH Extended Capability Information Element



	Information Element
	Element ID

	MIH Extended Capability IE
	

	Reserved
	


Table 5 Information elements Element IDs
2.3 MIH Protocol Action Frame details
Action Frames are defined to deliver MIH Protocol messages to MIHF-AP over the DS. If a non-MIHF capable AP receives these Action frames then the AP encapsulates the frames within Remote request/response frame. The action frame values associated with each frame format within the MIH Protocol Action frame category are defined below.

MIH Protocol Message – I is set when STA is in state 1. MIH Protocol Message – II is set when STA is in either state 2 or state 3. 
	Action field value
	Description

	0
	Reserved

	1
	MIH Protocol Message – I

	2
	MIH Protocol Message – II

	3-255
	Reserved


Table 6 MIH Protocol Action field values
	Status code
	Meaning

	56
	Invalid MIH Protocol Action Frame

	57-65535
	Reserved


Table 7 Status code field
	Name
	Value

	MIH Protocol
	xx

	Reserved
	xx-27


Table 8 Action Field Category Value
MIH Protocol Message Action Frame

The MIH Protocol Message Action Frame is used to exchange MIHF Frame between MIHF entities..The MIH Protocol Aciton Frame format is as follows;
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Figure 4 MIH Protocol Message Action Frame


· The Category field shall be set to the value MIH Protocol

· The Action field shall be set to either MIH Protocol Message – I  or MIH Protocol Message – II
· The STA Address shall be set to the STA MAC address.
· Destination Address shall be set to the MIHF-AP MAC Address. MIHF-AP can be the associated AP with STA. If the STA does not have the information about MIHF-AP, It can be filled with Broadcast address.
· MIHF Frame is the MIH Protocol Frame as specified by the 802.21 specification.
2.4 Remote Request/Response Frame Definition 

	Size
(octets)


	Field
	Description

	1
	Protocol Version
	Shall be 0x01

	1
	Packet Type
	Fast BSS Transition Remote Request : 0x00
Fast BSS Transition Remote Response : 0x01

MIH Protocol Remote Message –I : 0x02

MIH Protocol Remote Message – II : 0x03



	2
	Action Length
	Unsigned number representing the length in octets of the Action Frame field

	1
	Request Identifier
	An identifier that wil be used by the MIHF-AP to match a remote request with a remote response

	6
	AP Address
	Shall be set to the MAC address of the current AP

	Variable
	Action Frame
	The content of Action Frames 


Table 9 Remote Request/Response Frame
3 Reference 
[1]
IEEE 802.11-05/0822r9 – TGu Requirements 
[2]
IEEE 802.21 (Media Independent Handover) Draft version P802-21-D00-05, January 2006
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