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1   Introduction

 The purpose of this document is to identify requirements to be satisfied by IEEE 802.11 specification for supporting MIH Services as specified by the IEEE 802.21 specification. This document also includes suggestions for possible amendments to the IEEE 802.11 specification for satisfying the identified requirements.
2   Requirements
This section identifies specific 802.21 requirements that need to be met by the 802.11 specification.

2.1 The 802.11 Reference Model shall support Media Independent Handover (MIH) Function services. The 802.11 specification shall define appropriate SAPs, primitives and information elements to support IEEE 802.21 MIH functionalities. Both the IEEE 802.11 STA and AP shall support the MIH functionality.
2.2 The IEEE 802.11 specification shall provide a mechanism (for APs and STAs) to indicate Media Independent Handover capability. The 802.11 specification shall support MIH Capability Discovery through a broadcast message as well as through an explicit query and response mechanism. The broadcast discovery shall be supported by including capability information in the 802.11 beacon.
2.3 The 802.11 specification shall support link layer events as specified in the 802.21 specification. For each link layer event this may result in definition of a new primitive, or change in semantics of an existing primitive or just identification of an existing primitive with appropriate semantics in the 802.11 specification. The following set of events supported in the 802.21 specification (Table-1) shall be supported.

	Event Identifier


	Event Type
	Event Name
	Description
	Comments

	1
	State Change
	Link Up
	L2 connection has been established


	

	2
	State Change
	Link Down
	L2 connection has been broken


	

	3
	Predictive
	Link Going Down
	L2 connection loss is imminent


	

	4
	State Change
	Link Detected
	A new link has been detected
	

	5
	State Change
	Link Parameters Change
	Link parameters has crossed specified threshold
	

	6
	Administrative
	Link Event Rollback
	Link event needs to be rolled back since the predictive event did not occur as predicted
	

	7
	Link Transmission
	Link SDU Transmit Success
	Success in transmitting SDU

	

	8
	Link Transmission
	Link SDU Transmit Failure

	Failure in SDU transmission

	

	9
	Link Synchronous
	Link Handoff Imminent
	
	

	10
	Link Synchronous
	Link Handoff Proceeding
	
	

	11
	Link Synchronous
	Link Handoff Complete
	
	

	…..
	……
	……
	
	


2.4 The 802.11 specification shall support link layer commands as specified in the 802.21 specification. For each link layer command this may result in definition of a new primitive, or change in semantics of an existing primitive or just identification of an existing primitive with appropriate semantics in the 802.11 specification.

2.5 The 802.11 specification shall support a L2 transport for transferring remote events and remote command messages over the air interface between MIH Function on STA and MIH Function on AP. The remote event and remote command messages shall be transferable over either a data frame or a management frame.
2.6 The 802.11 specification shall support a new ether type for supporting MIH functionality over the data plane. 
2.7 The 802.11 specification shall support interactions between MIH Function on AP and MIH Function on some other PoA (such as BS in 802.16 network). These shall be supported as interactions between 802.11 AP and the 802.11 DS. Following is a list of handover commands and interactions between MIH Function entities supported by 802.21 specification.
	Command Identifier


	Command Name
	MIHF <> MIHF
	Description

	1
	MIH Handover Initiate
	Client <> Network PoA
	Initiates handovers and sends a list of suggested networks and suggested PoA.



	2
	MIH Handover Prepare
	Network (oPoA) <> Network (nPoA)


	This command is sent by MIHF on oPoA to MIHF on suggested new network at nPoA. This allows the client to query for resources on nPoA and also allows to prepare the nPoA for handover



	3
	MIH Handover Commit


	Client <> Network
	In this case the client commits to do the handover based on selected choices for network and PoA.



	4
	MIH Handover Complete


	Network (nPoA) <> Network (oPoA)


	This is a notification from nPoA to oPoA that handover has been completed, new PoA has been established and any pending packets may now be forwarded to the new nPoA.



	5
	MIH Network Address Information
	Network (nPoA) <> Network(oPoA) <> Network (Access Router/ Foreign Agent)
	This command is sent by MIHF on oPoA to MIHF on suggested new network at nPoA. nPoA may relay this command to the AR with MIHF. This allows the client to have network address related information prior to the handover to the nPoA.



2.8 The 802.11 specification shall support Information Elements identified by the 802.21 specification. The following set of basic information elements shall be supported
	Seq. Nr.
	Name of IE
	Type
	Possible values

	1

	Network_Operator
	String
	

	2
	Networks_supported
	Enumerated


	802.3, 802.11a, 802.11b, 802.11g, 802.16a, 802.16d, 802.16e, GSM, GPRS, W-CDMA, CDMA2000, …


	3
	Cipher_Suites
	Enumerated
	None, WEP, WPA-1, WPA-2, TKIP, AES-CCMP, …


	4
	Âuthentication_Methods
	Enumerated
	(None), WEP, Psk, 802.1x,….



	5
	Link_Cost
	String

	Cost of using services at the link

	6
	Location_LatLong
	Real
	(x-value, y-value)


	7
	IP_Version
	Enumerated
	v4, v6,



	8
	Data_Rates
	Real
	(min_rate, max_rate)


	9
	Higher Layer Services Supported
	Enumerated
	ISP(0), IMS(1), MMS(2), MIP(3), NAT(4), VPN(5),  SIP(6), Local_device_support(6), …


	10
	Roaming_List_Available
	Boolean
	Specifies if list of roaming partner agreements is available



	11
	Media_Independent_Neighbor_List_Available


	Boolean
	Specifies if neighbor reports comprising of list of Points of Attachments (PoA) for different networks is available.

	12
	Quality_of_Service
	Enumerated


	802.11e


2.9 The 802.11 specification shall support a L2 transport for querying/setting information elements (IEs) over the air interface between MIH Function on STA and MIH Function on AP. The IEs shall be transferable over either a data frame or a management frame. The transport of IEs shall also be supported in state 1: unauthenticated and unassociated (class 1 frames).
3 Suggested Amendments
3.1 The 802.11 Reference Diagram shall be updated as per Figure 1. 
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Fig 1: MIH Reference Diagram for 802.11
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