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10. Layer management

10.3.30  Convergence Layer Triggers
This subclause describes the management procedures associated with the Layer 2 Convergence  triggers
10.3.30.1 Link Up

10.3.30.1.1 Function

Link Up is an L2 event which indicates that the link is setup up to exchange date frames over the link. All L2 activities required for configuring the link are expected to be completed at this point. Thus in case of 802.11 network with open network the association is must be completed. In the case of RSN networks, it would mean that not only has the station is associated with and AP but keys must be provided by SME and authentication must be completed thru 4 way hand shake.
10.3.30.1.2 Semantics of service primitive
The primitive parameters are as follows:

MLME-LinkUp.indication ( 

STAMACAddress, 

LinkIdentifier
)
	Name
	Type
	Valid Range
	Description

	STAMACAddress
	 MAC Address
	Any valid individual MAC Address
	MAC Address of STA

	LinkIdentifier
	String
	N/A
	Unique 802.11 link identifier (SSID + HESSID) (??? Review and revise)


10.3.30.1.3 When generated

Generated by MLME when all L2 connection set up activities are completed.
10.3.30.1.4 Effect of receipt

Higher layers may initiate a new connection, router discovery, IP configuration, etc.
10.3.30.2 Link down

10.3.30.2.1 Function

This is a link trigger notification is delivered when a layer 2 connection is lost broken on all links to the specified network (as defined by the LinkIdentifier) and when no more data frames packets can be exchanged over that link due to connectivity issues as specified in the ReasonCode below. sent on the link.
10.3.30.2.2 Semantics of service primitive
The primitive parameters are as follows:

MLME-LinkDown.indication ( 

STAMACAddress,
LinkIdentifier,
ReasonCode
)

	Name
	Type
	Valid Range
	Description

	STAMACAddress
	 MAC Address
	Any valid individual MAC Address
	MAC Address of STA

	LinkIdentifier
	String
	N/A
	Unique 802.11 link identifier (SSID + HESSID)

	ReasonCode


	Integer
	0-255
	Reason for why the link went down.

0Explicit Disconnect

1 Frame Retry Timeout

2No Beacon No broadcast Reception

3127 Reserved

128-255 Vendor Specific


10.3.30.2.3 When generated

This notification is generated when layer 2 connectivity is lost. For example, Layer 2 connectivity may be lost explicitly in cases where a STA initiates disassociate type procedures or is disassociated by a peer STA. 

10.3.30.2.4 Effect of receipt

This is to notify the higher layers of link status to take appropriate action.
10.3.30.3 Link going down

10.3.30.3.1 Function

This notification is delivered when Layer 2 connection to the specified network (as defined by the LinkIdentifier) are expected (predicted) to go down (Link Down) within a certain time interval.. Different applications may have different requirements with respect to the time interval required to anticipate in advance a link going down and make adequate a priori preparation.. Hence upper layers such as a L3 mobility protocol may actually configure the time interval in which a Link Going Down event may be delivered. This would allow the flexibility for the time interval to be in msecs, 100s of msecs or even seconds.

10.3.30.3.2 Semantics of service primitive
The primitive parameters are as follows:

MLME-LinkGoingDown.indication ( 

MacMobileTerminal,
DataFrameErrorRateThreshold,

RSSIThreshold,
TimeInterval,
LinkIdentifier,
ConfidenceLevel (how do we calculate it?),
UniqueEventIdentifier
)
[Editorial Note: The valid range values in the table below will be provided by 802.21 WG.]

	Name
	Type
	Valid Range
	Description

	MacMobileTerminal


	 MACAddress
	Any valid individual MAC Address
	MAC Address of STA

	LinkIdentifier
	String
	N/A
	Unique 802.11 link identifier (SSID + HESSID)

	TimeInterval (msecs)


	Integer
	
	Time Interval in msecs which the link is expected to go down. The link connectivity is expected to be available at least for time specified by TimeInterval

	ConfidenceLevel (%)
	Integer
	0-100
	The confidence level for link to go down within the specified time interval

	UniqueEventIdentifier
	Integer
	
	Used to uniquely identify the event. To be used in case of event rollback


10.3.30.3.3 When generated

A Link Going Down event implies that a Link_Down is imminent within a certain time interval. If Link Down is not received within specified time interval then actions due to previous Link Going Down may be rejected. 

A 100% confidence would indicate certainty that the link is definitely going down within the specified time interval. For example an AP that may have decided to shut down for administrative reasons may send down a Link Going Down trigger with 100% confidence level. Predictions based on changes in link parameters such as signal strength values would typically have a lower confidence level. Different links would typically use implementation specific methods to predict future loss in link connectivity. For example, a STA may infer loss of link connectivity due to successive timeouts for acknowledgements of retransmitted packets along with loss of reception of broadcast frames.
10.3.30.3.4 Effect of receipt

Higher layers may take different actions based on this notification..
10.3.30.4 Link event rollback

10.3.30.4.1 Function

Link_Event_Rollback is used in conjunction with Link_Going_Down. In case of Link_Going_Down, if the link is no longer expected to go down in the specified time interval, then a Link_Event_Rollback message is sent to the Event destination. The destination should disregard or rollback the changes associated with the event identifier in such cases.

10.3.30.4.2 Semantics of service primitive
The primitive parameters are as follows:

MLME-EventRollback.indication ( 

MacMobileTerminal,
LinkIdentifier,
UniqueEventIdentifier
)
[Editorial Note: The valid range values in the table below will be provided by 802.21 WG.]

	Name
	Type
	Valid Range
	Description

	MacMobileTerminal


	 MAC Address
	Any valid individual MAC Address
	MAC Address of STA

	LinkIdentifier
	String
	N/A
	Unique 802.11 link identifier (SSID + HESSID)

	UniqueEventIdentifier
	Integer
	
	Used to uniquely identify the event, obtained from Link Going Down. To be used to rollback the predictive event that did not occur.


10.3.30.4.3 When generated

This notification is generated when a predictive event expected to occur within a certain time interval is no longer expected to occur before the expiry of the indicated time interval.

10.3.30.4.4 Effect of receipt

Higher layers may reevaluate the link under consideration by retrieving other link quality related parame​ters. Any handover procedures that may have already been initiated may need to be rescinded.
10.3.31.4 Link Configure Thresholds.request

10.3.31.4.1 Function

This primitive is used by the application layers or SME to configure thresholds for use with MLME-Link_Parameters_Report indication.

10.3.31.4.2 Semantics of service primitive

MLME-Link_Configure_Thresholds.request




 
(





STAMACAddress,





LinkConfigureParameterSet,





)

	Name
	Type
	Valid Range
	Description

	STAMACAddress
	 MAC Address
	Any valid individual MAC Address
	MAC Address of STA

	LinkConfigureParameter Request Set
	Set of LinkConfigureParameter requests, each as defined in

the LinkConfigureParameter

Request element
	Set of LinkConfigureParameter requests, each as defined in

the LinkConfigureParameter

Request element
	A set of LinkConfigureParameter requests, each element containing a LinkParameterType:
 0: Peak Data Rate

 1: Signal Strength

 2: SINR

 3:Throughput

 4: Packet Error Rate

 5-255: (reserved)
ThresholdValue: 0-65535
ThresholdCrossingDirection : 0 – upward 1 – downward 

and

Periodicity


10.3.31.4.3 When generated

This primitive is generated by an application or SME that may need to set threshold values for different link parameters.

10.3.31.4.4 Effect on receipt

The recipient responds immediately with MLME-Link_Configure_Thresholds.confirm primitive.

10.3.31.5 Link_Configure_Thresholds.confirm

10.3.31.5.1 Function

This primitive is sent in response to the MLME-Link_Configure_Thresholds.request primitive. This primitive specifies the status of threshold configuration operation.

10.3.31.5.2 Semantics of service primitive

MLME-Link_Configure_Thresholds.confirm (





STAMACAddress,





LinkConfigureStatusSet,





Status





)
	Name
	Type
	Valid Range
	Description

	STAMACAddress
	 MAC Address
	Any valid individual MAC Address
	MAC Address of STA

	LinkConfigureParameter status Set
	Set of LinkConfigureParameter status, each as defined in

the LinkConfigureParameter

Status element
	Set of LinkConfigureParameter status, each as defined in

the LinkConfigureParameter

Status element
	A set of LinkConfigureParameter requests, each containing a LinkParameterType LinkParameterType:
0: Peak Data Rate

1: Signal Strength

2: SINR

3:Throughput

4: Packet Error Rate

5-255: (reserved)
ThresholdValue: 0-65535
and Status : 0 – Success and 1 - Error


10.3.31.5.3 When generated

This primitive is generated in response to the MLME-Link_Configure_Thresholds.request operation

10.3.31.5.4 Effect on receipt

The recipient prepares to receive MLME-Link_Parameters_Report indications on successful execution of this primitive. However, if Status does not indicate “Success”, the recipient shall ignore any other returned values and, instead, shall perform appropriate error handling.
10.3.30.5 Link parameters change

10.3.30.5.1 Function

Link Parameters Change indicates changes in link parameters have crossed specified threshold levels. This may include link layer parameters such as Speed of the link, QoS, BER, etc. The threshold level for each such parameter may have to be configured through a separate command to link layer.

10.3.30.5.2 Semantics of service primitive
The primitive parameters are as follows:
MLME-LinkParametersChange.indication ( 

MacMobileTerminal,
LinkIdentifier,
LinkParameterType,
LinkUserPriority,
OldValueOfLinkParameter,
NewValueofLinkParameter
)

	Name
	Type
	Valid Range
	Description

	MacMobileTerminal


	 MAC Address
	Any valid individual MAC Address
	MAC Address of STA

	LinkIdentifier
	String
	N/A
	Unique 802.11 link identifier (SSID + HESSID)

	LinkParameterType
	  
	
	

  0: Peak Data Rate

  1: Signal Strength

  2: SINR

  3:Throughput

  4: Packet Error Rate







  5~255: Reserved

	LinkUserPriority
	Integer
	0 – 7
	User priority (UP) for which link parameter is being changed

	LinkParameterType
	  
	
	Media specific parameter types that have crossed thresholds

	oldValueOfLinkParameter
	
	
	Old values of link parameters



	newValueOfLinkParameter
	
	
	New values of link parameters that have crossed thresholds


10.3.30.5.3 When generated

This notification is generated when a link layer parameter crosses a configured threshold.

10.3.30.5.4 Effect of receipt

Higher layers may take different actions based on this notification. 
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10.3.30.7.3 

10.3.30.7.4 
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Abstract


This document describes proposed changes to MLME support for MIH. 





This document is based on IEEE P802.11u-D1.0 and IEEE 802.11-2007.
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