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1. Introduction
This document proposes modifications to some of the existing Media Independent Handover (MIH) messages that are defined in IEEE 802.21[1] and include:

i. MIH_Capability_Discover Request/Confirm 

ii. MIH_Event_Subscribe Request/Confirm 

iii. MIH_Event_Unsubscribe Request/Confirm 

This proposal describes the existing format of messages in IEEE 802.21 and offers substantial modifications. Some examples are also given to show how these modifications enhance the overall messaging functionality between MIH capable nodes.

2. Current Formats of the MIH Messages, Drawbacks, & Proposed Enhancements

2.1
Current Format for MIH_Capability_Discover Request/Response Message
As specified in IEEE 802.21 [1], this primitive is used by MIH Users to discover MIH capability of specific links. The semantics of this message is as follows:


MIH_Capability_Discover.request

 (



SourceIdentifier,



DestinationIdentifier,



LinkIdentifier,



SupportedEventList,



SupportedCommandList,



SupportedISQueryTypeList


)
[image: image1.emf]

2.1.1
Drawbacks of the Current MIH_Capability_Discover Message Format

There are several drawbacks with the current parameters of this message as they do not allow full capability discovery in MIH capable peers. 


The LinkIdentifier parameter of this message specifies the link for which capability information is required. However, this assumes apriori knowledge of the LinkIdentifier parameter. Currently there is no message in IEEE 802.21 that allows an MIH capable node to get LinkIdentifier(s) of its peer. Moreover this message allows the capability discovery of only one link. Thus if an MIH peer wants to discover the capabilities of its peer (which clearly depend on the number and type of links that the peer supports), then not only it has to know the peer’s link types ahead of time but also has to send several MIH_Capability_Discover Request messages – one for every link.


As currently specified in IEEE 802.21 [1], the SupportedEventList parameter lists all the events that an MIH node supports. However, Events of this list may apply only to certain links while others may apply to all link types. It is thus seen necessary that MIH capable nodes be able to discover the different links that their peers support. Based on that, the SupportedEventList parameter (after modifications as proposed in this document) can thus be used in a more efficient way to show what links support specific Event Services.


The same argument applies to the SupportedCommandList, i.e. the current message provides a list of supported Command Service types without specifying what links these Commands apply to.


Also, the current standard draft does not explain how the SupportedTransportList and SupportedISQueryTypeList parameters should be represented and used.


The SourceIdentifier parameter exists in every MIH message as part of the MIH Fixed Header. Thus adding this parameter to the list is redundant.
2.1.2 Overview of the Proposed Modifications

This document proposes new parameters to be used so as to address the drawbacks that have been mentioned. Some modifications are also proposed for existing parameters (i.e. LinkIdentifier, SupportedEventList, SupportedCommandList, and SourceIdentifier parameters).


A new parameter is defined, namely the SupportedLinks parameter which allows a node to discover the number and type of links that its peers support.


A new parameter, LinksMACs, is also defined. This parameter uniquely specifies the link type by providing the MAC address for each of the links in the SupportedLinks parameter. The SupportedLinks and the LinksMACs parameters will replace the LinkIdentifier parameter.


The existing SupportedEventList and SupportedCommandList parameters are modified so as to associate certain link Events and Commands to specific link types.


This document also specifies a means of representing the already existing and defined parameters - SupportedTransportList and SupportedISQueryTypeList - as this representation is not currently specified in [1].


Finally this document proposes the elimination of the SourceIdentifier parameter as it will exist in every MIH message frame as part of the Fixed Header.
2.1.3 Details of the Proposed Modifications


2.1.3.1 Addition of a new SupportedLinks Parameter
A new parameter, namely SupportedLinks should be added to the function. This parameter enables an MIH capable node to discover the type and number of link types that that its MIH peers support. The SupportedLinks parameter is proposed to be a 16bits field whose individual bits should map to certain link types. Thus if a bit is set to 1 then it means that the MIH node supports the link type that corresponds to that bit. The table below summarizes the use of this new (proposed) parameter:

	Name
	Description

	SupportedLinks
	16 bits field whose individual bit position map to a specific link type. The following bitmap should be used starting from the most significant bit (Bit #0 and least significant bit would be Bit #15)

Bit #0 – Ethernet 

Bit #1 – Wireless: IEEE 802.11

Bit #2 – Wireless: IEEE 802.16

Bit #3 – Wireless: CDMA2000

Bit #4 – Wireless: UMTS

Bit #5 – Wireless: CDMA2000-HRPD

Bit #6 – Wireless: GSM

Bit#7 to Bit#15 - Reserved for future use


The sender of an MIH_Capability_Discover Request message should set (to 1) the bit positions of the SupportedLinks parameter for which capabilities information is wanted. The response i.e. MIH_Capability_Discover Response message should include capability information for only those links whose corresponding bit positions (in the SupportedLinks parameter) are set to 1 in a received MIH_Capability_Discover Request message. 

If an MIH capable node does not support a certain link type for which it was requested to provide capability information, it should simply set the corresponding bit position of the SupportedLinks parameter to 0 in its MIH_Capability_Discover Response message.
Thus, by setting the bit positions of the SupportedLinks to 1 (or 0), an MIH node can inform its peer about the number of supported links (which equals the number of bits that are set to 1) and the types of these links (by mapping as shown above).


2.1.3.2 Addition of a new LinksMACs Parameter
However, to fully and uniquely identify a link type, it is necessary to provide the link’s MAC address. Thus a new parameter, namely the LinksMACs, should be included only in an MIH_Capability_Discover Response message. This parameter together with the SupportedLinks parameter, replace the LinkIdentifier parameter. The number and order of MAC addresses that should be included corresponds to the number and order of bit position that are set to 1 in the SupportedLinks parameter. 

Thus if in a response message an MIH capable node indicates (in the SupportedLinks parameter) that it supports Ethernet and 802.11 link types, it should then include two separate entries of MAC addresses with the first one corresponding to Ethernet and the second to 802.21 (because in the mapping shown above, the bit position of Ethernet is before that of 802.11). The length of the MAC addresses depend on the link type, hence the length of the LinksMACs parameter is variable.

2.1.3.3 Modifications to Existing Parameters: SupportedEventList and SupportedCommandList
Based on this modification, and in order to attain the most out of the discovery message, it is proposed that the representation of the SupportedEventList and SupportedCommandList be modified. 


Currently IEEE 802.21 [1] does not specify how the SupportedEventList parameter represents all the Events that a MIH capable node supports. Futhermore, the current standard draft does not specify what link types support the various Events. Some links may simply not support all Events and it will be more efficient if an MIH capable node can state what link can support a certain set of Events.

This document proposes the use of a 32 bit field whose bit positions should map to the available Events (note that these Events are predefined and existing [1]) from IEEE 802.21. Any bit that is set to 1 indicates that the corresponding Event is supported for a specific link type. The mapping is defined in the table below:

	Name
	Description

	SupportedEventList
	32 bits field whose individual bit position map to an MIH Events. The following bitmap should be used starting from the most significant bit (Bit #0 and least significant bit would be Bit #15)

Bit #0 – MIH_Link_Up.indication 

Bit #1 – MIH_Link_Down.indication

Bit #2 – MIH_Link_Going_Down.indication

Bit #3 – MIH_Link_Event_Rollback.indication

Bit #4 – MIH_Link_Detected.indication

Bit #5 – MIH_Link_Parameters_Report.indication

Bit #6 - MIH_Link_Handover_Imminent.indication

Bit #7 – MIH_Link_Handover_Complete.indication

Bit #8 to Bit #31 – Reserved for future use


Furthermore, this document proposes to use a number of entries for the SupportedEventList parameters depending on the number of links that an MIH capable node supports. 

That is, the SupportedLinks parameter (proposed above) informs that the node in question supports N (corresponds to the number of bits set to 1 as explained above) link types. 

Thus for every link type, a SupportedEventList parameter entry should be included in the message. The order of entries corresponds to the order of bits that are set to 1 in the SupportedLinks parameter. For example, consider the following in an MIH_Capability_Discover Response message:

	Parameter
	Example Value

	SupportedLinks
	10010000….0 (16 bits)

	SupportedEventList
	11000000….0 (32 bits)

	SupportedEventList
	11101000….0 (32 bits)

	SupportedCommandList
	xxx…xx 

	SupportedTransportList
	xxx…xx

	SupportedISQueryTypeList
	xxx…xx


This means that the MIH capable node in question supports two link types, Ethernet and Wireless CDMA2000. The first entry for the SupportedEventList parameter corresponds to Ethernet since in the SupportedLinks parameter, the first bit (Bit #0) that is set to 1 corresponds to Ethernet. 

Therefore, the Ethernet link supports MIH_Link_Up.indication and MIH_Link_Down.indication Events.
The second entry for the SupportedEventList parameter corresponds to CDMA2000 since the second bit (Bit #3) that is set in the SupportedLinks parameter corresponds to CDMA2000. Therefore, the CDMA2000 link supports MIH_Link_Up.indication, MIH_Link_Down.indication, MIH_Link_Going_Down.indication, and MIH_Link_Detected.indication Events.

Similarly, this document proposes that the SupportedCommanList parameter be modified and used in the same way as SupportedEventList. That is, based on the number of links that an MIH capable node supports, the node will include N entries for the SupportedCommanList parameter to inform about its support for Command Services. A 32 bit field should be used to represent the list of Commands supported. A bitmap mechanism should be used to specify the specific Command type (each of which is predefined and existing in [1]) that is supported. This mapping is shown below:

	Name
	Description

	SupportedCommandList
	32 bits field whose individual bit position map to an MIH Command. The following bitmap should be used starting from the most significant bit (Bit #0 and least significant bit would be Bit #15)

Bit #0 – MIH_Capability_Discover 

Bit #1 – MIH_Event_Subscribe

Bit #2 – MIH_Event_Unsubscribe

Bit #3 – MIH_Get_Status

Bit #4 – MIH_Switch

Bit #5 – MIH_Configure

Bit #6 – MIH_Handover_Initiate

Bit #7 – MIH_Handover_Prepare

Bit #8 – MIH_Handover_Commit

Bit #9 – MIH_Handover_Complete

Bit #10 – MIH_Network_Address_Information

Bit #11 – MIH_Get_Information

Bit #12 – MIH_TP_Connect

Bit #13 – MIH_TP_Disconnect

Bit #14 – MIH_TP_Reset

Bit #15 – MIH_TP_Data

Bit #16 to Bit #31 – Reserved for future use


Similarly, there will the same number of entries for SupportedCommandList parameter (as is the case for the SupportedEventList explained above) as there is for the number of links indicated by the SupportedLinks parameter. Note the messages shown above have variations. 

For example, the MIH_Capability_Discover message has two forms - MIH_Capability_Discover.request and MIH_Capability_Discover.confirm. However, indication of support for a general message type e.g. MIH_Capability_Discover implies support of all its variant messages.


The current IEEE 802.21 [1] standard draft does not specify how the other parameters, i.e. SupportedTransportList and SupportedISQueryTypeList, of the MIH_Capability_Discover message should be used. This document proposes how these parameters should be represented and used.


2.1.3.4 Specification for Representing the SupportedTransportList Parameter
This document proposes that the SupportedTransportList parameter be represented with two octets or 16 bits. The first octet is related to a list of supported connectionless transport modes while the second octet relates to a list of supported connection oriented transport modes. 

This parameter should be used as follows. If the first bit (leftmost bit) of the first or second octet is set to 1, then the MIH capable node in question supports connectionless or connection oriented transport modes respectively. 

If the first bit of an octet is set to 1, the setting any of the remaining 7 bits of that octet to 1 indicates that a particular (or corresponding) transport protocol is supported. The mapping of the rest of 7 bits of both octets is shown below (Note that in this 16 bit field, Bit #0 or the leftmost bit is the first bit of the first octet i.e. that which indicates if connectionless transport mode is supported. Similarly, Bit #8 which is the first bit of the second octet of this field indicates if connection oriented transport mode is supported):

	Name
	Description

	SupportedTransportList
	16 bits field whose first (i.e. leftmost or Bit #0) bit if set to 1 indicates that a connectionless transport mode is supported. The next 7 bits (i.e. Bit #1 to Bit #7) map to specific connectionless transport protocols. If Bit #8 is set to 1 then a connection oriented transport mode is supported and the following 7 bits (i.e. Bit #9 to Bit #15) map to specific connection oriented transport protocols

Bit #0 – Indicates that connectionless transport mechanism is supported if set to 1

Bit #1 – UDP

Bit #2 to Bit #7 – Reserved for other connectionless transport protocol

Bit #8 – Indicates that connection oriented transport mechanism is supported if set to 1

Bit #9 – TCP

Bit #10 to Bit #15 – Reserved for other connection oriented transport protocols



2.1.3.5 Specification for Representing the SupportedISQueryTypeList Parameter
This document also proposes a means of representing the SupportedISQueryTypeList parameter and how it should be used to discover Information Service support of MIH enabled nodes. Unlike other parameters that need to be related to specific link types, the SupportedISQueryTypeList parameter should not be mapped to specific link types. This is because when sending Information Service messages, there are means in the format of these messages (as specified in IEEE 802.21 [1]) that allows relating such messages to specific links. For example, in requesting a list of neighboring technologies, an MIH enabled node can specify in the message format the specific links that the message is related to.

Thus informing an MIH capable node about the type of Information Service that is supported should done by only listing the Information Services that it supports. To do so the SupportedISQueryTypeList should be assigned 64 bits each of which maps to a specific Information Service type as shown below. 

Note that IEEE 802.21 [1] already defines the specific Information Service types and this proposal only offers a means of representing these Information Service types by mapping the SupportedISQueryTypeList parameter to the predefined Information Service types.

	Name
	Description

	SupportedISQueryTypeList
	64 bits field whose first (i.e. leftmost or Bit #0) bit if set to 1 indicates that a specific Information Service type is supported based on the mapping shown below:

Bit #0 – TYPE_IE_NETWORK_TYPE

Bit #1 – TYPE_IE_OPERATOR_IDENTIFIER

Bit #2 - TYPE_IE_SERVICE_PROVIDER_IDENTIFIER

Bit #3 - TYPE_IE_ACCESS_NETWORK_IDENTIFIER

Bit #4 – TYPE_IE_ROAMING_PARTNERS

Bit #5 - TYPE_IE_COST

Bit #6 - TYPE_IE_NETWORK_STANDARDS

Bit #7 - TYPE_IE_NETWORK_SECURITY

Bit #8 - TYPE_IE_QOS

Bit #9 - TYPE_IE_POA_ADDRESS

Bit #10 - TYPE_IE_POA_LOCATION

Bit #11 - TYPE_IE_POA_DATA_RATE

Bit #12 - TYPE_IE_POA_CHANNEL_RANGE

Bit #13 - TYPE_IE_POA_SUBNET_INFORMATION

Bit #14- TYPE_IE_POA_CAPABILITIES

Bit #15 to Bit #63 – Reserved for future and vendor specific use



2.1.3.6 Specification for Representing the SupportedISQueryTypeList Parameter
Finally, document proposes the elimination of SourceIdentifier parameter because it represents the MIHF Identifier of the sender which will exist in the MIH Fixed Header part of the MIH message frame (as specified in IEEE 802.21 [1]) and is therefore redundant.


In summary, in order to discover the capabilities (i.e. number of supported links and link types, list of supported Event Services, Command Services, Transport mechanism, and Information Services) of a peer, an MIH enabled node should send an MIH_Capability_Discover Request message in which it includes the following parameters: DestinationIdentifier, SupportedLinks, SupportedEventList, SupportedCommandList, SupportedTransportList, SupportedISQueryTypeList. The peer that receives this message should respond by sending an MIH_Capability_Discover Response message with the following parameters: DestinationIdentifier, SupportedLinks, LinksMACs, SupportedEventList, SupportedCommandList, SupportedTransportList, SupportedISQueryTypeList. The values of these parameters should be set as explained above.


2.2
Current Format for MIH_Event_Subscribe Request/Response Message
As currently specified in IEEE 802.21 [1], this primitive is used by MIH User (the subscriber) to subscribe an interest in one or more event types from a particular MIH Function. The response indicates which of the requested event types were successfully subscribed. Event types not successfully subscribed will not be delivered to the subscriber. The semantics of this message is as follows:


MIH_Event_Subscribe.request 

(



SourceIdentifier,


DestinationIdentifier,



LinkIdentifier,



RequestedEventList


)

[image: image2.emf]

2.2.1
Drawbacks of the Current MIH_Event_Subscribe Message Format
The current format of this message allows an MIH to subscribe to a list of Events that are related to only one link type. Thus if a peer supports multiple links, this message has to be sent several times in order to subscribe to Events for the different links.

2.2.2 Overview of the Proposed Modifications

This document defines a mechanism in which an MIH capable node can register to Events for one or more link types. This proposal also allows the node in question to indicate the registration to Events that are specific to certain link types.


A new LinksForSubscription parameter is defined which indicates the links that are related to the subscription message.


A new LinksMACs (as proposed earlier) to indicate the MAC addresses of the specified link types in the LinksForSubscription parameter. The LinksForSubscription and the LinksMACs parameters will replace the LinkIdentifier parameter.


Modifications to the already defined RequestedEventList are also proposed in this document. The modifications only specify the means of representing predefined Event types by defining a mapping technique.

Finally this document proposes the elimination of the SourceIdentifier parameter as it will exist in every MIH message frame as part of the Fixed Header.
2.2.3 Details of the Proposed Modifications

This document proposes the addition and use of some of the parameters that were previously proposed for other messages, namely the LinksForSubscription (same as the SupportedLinks parameter proposed earlier), and the LinksMACs parameters. 

Thus this message should include the following parameters: DestinationIdentifier (already exists and defined in IEEE 802.21 [1]), LinksForSubscription (proposed parameter), LinksMACs (proposed parameter), RequestedEventList (already exists and defined in IEEE 802.21 [1]).

A node that sends a request for Event subscription should set the parameters as follows.

The DestinationIdentifier parameter should be set as currently specified in IEEE 802.21 i.e. its value should be a valid MIH Function Identifier as shown in the message semantics above. Note that the SourceIdentifier parameter is proposed to be eliminated because it represents the MIHF Identifier of the sender which will exist in the MIH Frame (as specified in IEEE 802.21) and is therefore redundant.

The LinksForSubscription parameter is a 16bits field whose individual bits should map to certain link types (same as the SupportedLinks parameter that was proposed in Section 2.1.2). Thus if a bit is set to 1 then it means that the MIH enabled node wants to register for the link type that corresponds to that bit. The table below summarizes the use of this new (proposed) parameter:

	Name
	Description

	LinksForSubscription
	16 bits field whose individual bit positions map to a specific link type for subscription. The following bitmap should be used starting from the most significant bit (Bit #0 and least significant bit would be Bit #15)

Bit #0 – Ethernet 

Bit #1 – Wireless: IEEE 802.11

Bit #2 – Wireless: IEEE 802.16

Bit #3 – Wireless: CDMA2000

Bit #4 – Wireless: UMTS

Bit #5 – Wireless: CDMA2000-HRPD

Bit #6 – Wireless: GSM

Bit#7 to Bit#15 - Reserved for future use


Thus the receiver will respond with the status of the subscription only for those links whose corresponding bit positions are set to 1.

The sender of the MIH_Event_Subsribe Request message should then include the LinksMACs parameter to fully and uniquely identify a link type. (The LinksForSubscription and the LinksMACs parameter replace the LinkIdentifier parameter.) The number and order of MAC addresses that should be included corresponds to the number and order of bit position that are set to 1 in the LinksForSubscription parameter. (Note that this information is already available from the MIH_Capability_Discovery Response that is assumed to have been received earlier.)
The RequestedEventList parameter lists the specific Events for which the MIH capable node would like to subscribe to. It is proposed to be 32 bit field whose bit positions should map to the available Events from IEEE 802.21 (similar to the SupportedEventList parameter that was proposed in Section 2.1.2). Any bit that is set to 1 indicates subscription request to the corresponding Event. The mapping is defined in the table below:

	Name
	Description

	RequestedEventList
	32 bits field whose individual bit positions map to MIH Events for subscription. The following bitmap should be used starting from the most significant bit (Bit #0 and least significant bit would be Bit #15)

Bit #0 – MIH_Link_Up.indication 

Bit #1 – MIH_Link_Down.indication

Bit #2 – MIH_Link_Going_Down.indication

Bit #3 – MIH_Link_Event_Rollback.indication

Bit #4 – MIH_Link_Detected.indication

Bit #5 – MIH_Link_Parameters_Report.indication

Bit #6 - MIH_Link_Handover_Imminent.indication

Bit #7 – MIH_Link_Handover_Complete.indication

Bit #8 to Bit #31 – Reserved for future use


The sender of the request for subscription should include as many entries of this parameter as there are bits positions that are set to 1 in the LinksForSubscription parameter. The order of each entry should correspond to the order in which the bit positions are set in the LinksForSubscription parameter. Furthermore, each entry specifies the list of Events for subscription for that specific link type. Below is an example of the values of the parameters in a sample MIH_Event_Subscribe Request message.

	Parameter
	Example Value

	DestinationIdentifier
	xxx…xx (A valid MIH Function Identifier)

	LinksForSubscription
	11000000….0 (16 bits)

	LinksMACs (for Ethernet)
	xxx…xx (a valid Ethernet MAC address)

	LinksMACs (for 802.11)
	xxx…xx (a valid 802.11 MAC address)

	RequestedEventList (for Ethernet)
	11000000….0 (32 bits)

	RequestedEventList (for 802.11)
	11101000….0 (32 bits)


As shown above, the DestinationIdentifier identifies the destination MIH Function.

The LinksForSubscription parameter indicates interest in Event subscription for the Ethernet and 802.11 link types that the MIH capable peer supports.

The first LinksMACs parameter specifies the (valid) Ethernet MAC address of the peer while the second entry specifies that of the 802.11 link of the peer.

The first RequestedEventList parameter corresponds to the Ethernet link. It specifies a request for subscription to the MIH_Link_Up.indication and MIH_Link_Down.indication Events.

The second RequestedEventList parameter corresponds to the 802.11 link. It specifies a request for subscription to the MIH_Link_Up.indication, MIH_Link_Down.indication, MIH_Link_Going_Down.indication, and MIH_Link_Detected.indication Events.

Note that the SourceIdentifier parameter has been eliminated by this proposal.

The MIH enabled node that receives the MIH_Event_Subscribe Request message is should respond (as specified in IEEE 802.21) with an MIH_Event_Subscribe Response message. It is proposed to use the following parameters in the response message: DestinationIdentifier, LinksForSubscription, LinksMACs, StatusOfEventListSubscription. The values of these parameters should be set as follows.

The DestinationIdentifier parameter should be set as currently specified in IEEE 802.21 i.e. its value should be a valid MIH Function Identifier of the receiving peer.

The LinksForSubscription, LinksMACs parameters should be copied from the MIH_Event_Subsribe Request message that was received.

The StatusOfEventListSubscription is 32 bit proposed parameter whose bit positions should map to the available Events from IEEE 802.21 (similar to the LinksForSubscription). Any bit that is set to 1 indicates a successful subscription to the corresponding Event. The mapping is defined in the table below:

	Name
	Description

	StatusOfEventListSubscription
	32 bits field whose individual bit positions map to an MIH Event that was successfully subscribed to. The following bitmap should be used starting from the most significant bit (Bit #0 and least significant bit would be Bit #15)

Bit #0 – MIH_Link_Up.indication 

Bit #1 – MIH_Link_Down.indication

Bit #2 – MIH_Link_Going_Down.indication

Bit #3 – MIH_Link_Event_Rollback.indication

Bit #4 – MIH_Link_Detected.indication

Bit #5 – MIH_Link_Parameters_Report.indication

Bit #6 - MIH_Link_Handover_Imminent.indication

Bit #7 – MIH_Link_Handover_Complete.indication

Bit #8 to Bit #31 – Reserved for future use


There should be as many entries for this parameter as there are for the RequestedEventList in the request message. The order of correspondence to link types should also be kept as in the request message. 

Below is an example of parameter values of a sample MIH_Event_Subscribe Response message that is sent in response to the sample MIH_Event_Subscribe Request message shown above.
	Parameter
	Example Value

	DestinationIdentifier
	xxx…xx (A valid MIH Function Identifier)

	LinksForSubscription
	11000000….0 (16 bits)

	LinksMACs (for Ethernet)
	xxx…xx (a valid Ethernet MAC address)

	LinksMACs (for 802.11)
	xxx…xx (a valid 802.11 MAC address)

	StatusOfEventListSubscription (for Ethernet)
	11000000….0 (32 bits)

	StatusOfEventListSubscription (for 802.11)
	10101000….0 (32 bits)


As shown above, the DestinationIdentifier identifies the destination MIH Function.

The LinksForSubscription parameter indicates links for which a subscription request was sent. The first LinksMACs parameter specifies the (valid) Ethernet MAC address of the peer (copied from the request message) while the second entry specifies that of the 802.11 link of the peer (copied from the request message).

The first entry for the StatusOfEventListSubscription parameter specifies the status of subscription request for the list of Events for the Ethernet link. The first and second bits are set to 1, indicating a successful subscription to the MIH_Link_Up.indication and MIH_Link_Down.indication Events for the Ethernet link.

The second entry for the StatusOfEventListSubscription parameter specifies the status of subscription request for the list of Events for the 802.11 link. The first (Bit #0), third (Bit #2), and the fifth (Bit #4) bits of this parameter are set to 1, indicating a successful subscription to the MIH_Link_Up.indication, MIH_Link_Going_Down.indication, and MIH_Link_Detected.indication Events. Note that the second (Bit #1) bit is not set to 1 thus indication a failure to subscribe to the MIH_Link_Down.indication Event.
Note that the SourceIdentifier parameter has been eliminated by this proposal.


2.3
Current Format for MIH_Capability_Discovery Request/Response Message
As currently specified in IEEE 802.21, this primitive is used by MIH Function (the subscriber) to unsubscribe for a set of link layer events. The semantics of this primitive are as follows:


MIH_Event_Unsubscribe.request 

(



SourceIdentifier,



DestinationIdentifier,



LinkIdentifier,



RequestedEventList

)

[image: image3.emf]

2.3.1
Drawbacks of Current MIH_Capability_Discovery Message Format

The current format of this message allows an MIH to subscribe to a list of Events that are related to only one link type. Thus if a peer supports multiple links, this message has to be sent several times in order to unsubscribe from Events for different links.


2.3.2
Overview of Proposed Modifications

This document defines a mechanism in which an MIH capable node can unsubscribe from Events for one or more link types. This proposal also allows the node in question to indicate the Events that are specific to certain link types for an unsubsription.


A new LinksForUnsubscription parameter is defined which indicates the links that are related to the unsubscription message.


A new LinksMACs (as proposed earlier) to indicate the MAC addresses of the specified link types in the LinksForSubscription parameter. The LinksForUnsubscription and the LinksMACs parameters will replace the LinkIdentifier parameter.


Modifications to the already defined RequestedEventList are also proposed in this document. The modifications only specify the means of representing predefined Event types by defining a mapping technique.

Finally this document proposes the elimination of the SourceIdentifier parameter as it will exist in every MIH message frame as part of the Fixed Header.

2.3.3
Details of the Proposed Modifications

This document proposes modifications for this message in a similar way as for the MIH_Event_Subscribe Request/Response message in Section 2.3. Thus the parameters for an MIH_Event_Subscribe Request message should be DestinationIdentifier, LinksForUnsubscription, LinksMACs, RequestedEventList. The LinksForUnsubscription parameter should be used in exactly the same way as the LinksForUnsubscription parameter, however with a requested action of unsubscribing (as opposed to subscribing) from link Events. 

The MIH_Event_Unsubscribe Response message should have the following parameters: DestinationIdentifier LinksForUnsubscription, LinksMACs, StatusOfEventListUnsubscription. The StatusOfEventListUnsubscription parameter should be used in the same way as the StatusOfEventListSubscription parameter however with the purpose of reporting unsubscription (as opposed to subscription) status to link Events.
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