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Abstract

This document contains a normative text proposal in support of link layer action commands that can be mapped to existing link layer technologies’ operations.



Problem Statement
Up to and including draft version 5 of IEEE 802.21 standard, there exists no mechanism to allow measurements to be reported in a period fashion.  This contribution addresses this deficiency by proposing simple changes to allow efficient measurement-reporting at configurable reporting periods. The contribution provides a background to ease the comprehension of the problem in concern outlines the changes to the text required and discusses briefly the impact of the proposed solution on the standard.

Background
The IEEE 802.21 standard (as of draft version 5), provides a uniform set of functionalities that help enable and enhance handovers across different link layer technologies. At a high level, this involves an upper layer MIH User which can communicate with an MIH Function (either locally or remotely over some transport medium) through link-independent Event, Command and Information Services. The MIH Function, in turn, will interact with link-layer devices through the use technology-specific primitives; the functionalities expected from these technology-specific primitives are defined in the 802.21 draft standard as a set of link-independent “blueprint primitives”.

Of particular relevance to this document is the capability of an MIH User to acquire measurement reports from an MIH Function and the capability of an MIH Function to acquire measurement reports from the link layer devices through the use of standardized MIH primitives. 

These measurement reports that can be either obtained locally on a mobile terminal or remotely through the use of MIH Protocol Messages form a key part in the decision-making process for handovers.

As of the draft version 5 of 802.21 standards, the following primitives (and corresponding protocol messages) are used by the MIH User to acquire measurement reports from an MIH Function that may be collocated or be a remote peer:

•
MIH Get Link Parameters Request/Response

•
MIH Configure Link Request/Response

•
MIH Link Parameters Report Indication

Similarly, the MIHF is also provided with primitives to acquire values for various parameters from the local link layer devices:

•
Link Get Parameters Request/Response

•
Link Configure Thresholds Request/Response

•
Link Parameters Report Indication

However, all these messages only allow one-time reports. Periodic measurement reports are not possible through the functionalities currently provided by the IEEE 802.21 draft standard.

Problem Description
As described in the background section, the current 802.21 draft (D05) lacks functionalities to allow periodic measurement reports. The MIH User cannot configure a reporting period on the MIH Function (either local or remote peer). Similarly, the MIH Function cannot configure a reporting period on a link layer device using the primitives presently available in 802.21. 

In addition to this, currently the 802.21 draft specifications have some further deficiencies:

•
MIH Function cannot clear reporting conditions previously configured on the link layer devices

•
MIH Function cannot disable measurement-reporting from link layer devices

Similarly,

•
MIH User cannot clear reporting conditions previously configured on an MIH Function (local or remote)

•
MIH User cannot disable measurement-reporting from an MIH Function (local or remote)
Proposed Solution
In order to solve the problems associated with the missing functionalities described above, this contribution proposes introduction of:
· A mechanism to set a periodicity on the MIHF through an MIH protocol message or an MIH_SAP primitive

· A mechanism to set a periodicity on the link-layer device through an MIH_LINK_SAP primitive 
Additionally, in order to address the deficiency in terms of lack of mechanisms to remove reporting conditions previously set on a link layer device and of mechanism to stop further measurements being sent, the following are needed:

•
A mechanism for the MIH Function to unconditionally remove or clear any previous conditions for measurement-reporting that had been set on a link layer device 

•
A mechanism for the MIH Function to unconditionally enable periodic measurement reports from link layer devices 

Following the suite, corresponding mechanisms should also be incorporated between the MIH User and the MIH Function:

•
A mechanism for the MIH User to unconditionally remove or clear any previous conditions for measurement-reporting that had been set on an MIH Function

•
A mechanism for the MIH User to unconditionally enable or disable periodic measurement reports from an MIH Function 

These mechanisms can be incorporated into the 802.21 draft standard by adding the following types of Link Action:

•
LINK_CLEAR_THRESHOLDS

•
LINK_DISABLE_PERIODIC_REPORTS

•
LINK_ENABLE_PERIODIC_REPORTS

These are further later.

In line with this proposal, the following changes are to be applied to the standard:
Changes to MIH Configure Link Primitive

Existing Primitive

On line 58 in section 7.4.16.1.2 of 802.21 D05, MIH Configure Link primitive is described as:

MIH_Configure_Link.request (

DestinationIdentifier,

LinkIdentifier,

ConfigurationRequestsList

)

With the description:

Effect of receipt

If the destination of the request is the local MIHF itself, the local MIHF shall issue a Link_Configure_Thresholds request to the lower layer link to set the thresholds for the link according to the specified configuration parameters. If the destination of the request is a remote MIHF, the local MIHF shall generate and send an MIH_Configure_Link request message to the remote MIHF. Upon the receipt of the message, the remote MIHF shall then issue a Link_Configure_Thresholds request to the lower layer link to set the thresholds for the link according to the specified configuration parameters.

Modified Primitive

In order to incorporate the mechanism being created by this document, the primitive definition should be updated to:

MIH_Configure_Link.request (

DestinationIdentifier,

LinkIdentifier,

ConfigurationRequestsList

ReportingPeriod

)

With the description:

Effect on Recipt

If the destination of the request is the local MIHF itself, the local MIHF shall issue a Link_Configure_Thresholds request to the lower layer link to set the thresholds for the link according to the specified configuration parameters.If the destination of the request is a remote MIHF, the local MIHF shall generate and send an MIH_Configure_Link request message to the remote MIHF. Upon the receipt of the message, the remote MIHF shall then issue a Link_Configure_Thresholds request to the lower layer link to set the thresholds for the link according to the specified configuration parameters.

If ConfigurationRequestList has ConfigurationParameterType set to 0, the ReportingPeriod MUST be set to 0. 

If ConfigurationParameterType is set to “1: Link QoSParameterList”, period indications are to be sent to the source of the MIH Configure Link request at the intervals specified in milliseconds by the ReportingPeriod field once the threshold is crossed by the relevant parameters. If ReportingPeriod field is set to “0”, only a single indication should be provided. In all cases, indications are to be provided using the MIH Link Parameters Report Indication.

If ConfigurationParameterType is set to “2: Link Configure Parameter List”, periodic indications are to be sent by the destination MIHF to the source MIHF (of the MIH Configure Link request), at the intervals specified in milliseconds by the ReportingPeriod field from the point that an InitiateAction event happens until and including the time when either an ExecuteAction event or Rollback Action event happens. If the Reporting Period is set to “0”, only a single indication is to be sent for each event.

The first table in section 7.4.16.1.2 starting on line 3, should be updated with the following row appended to its bottom:

	Reporting Period 



	INTEGER(16)



	0-65535
	Interval, in milliseconds, at which measurement reports are to be sent for the parameter specified by the ConfigurationParameterValue field. A value of “0” will cause a single report to be sent upon thresholds’ being crossed.


Changes to MIH Configure Link Protocol Message

Existing Protocol Message Definition
	MIH Header Fixed Fields (SID=3, Opcode=1, AID=16)

	Source Identifier = sending MIHF ID

(TLV type=0, format see 8.3.1)

	Destination Identifier = receiving MIHF ID

(TLV type=1, format see 8.3.1)

	LinkIdentifier

(TLV type=2; format see 8.5.9)

((Editor’s note: may not needed if ConfigureRequestSet def already contains link ID)

	ConfigureRequestSet

(TLV type=3; format see 8.5.22)


Proposed Protocol Message Definition

	MIH Header Fixed Fields (SID=3, Opcode=1, AID=16)

	Source Identifier = sending MIHF ID

(TLV type=0, format see 8.3.1)

	Destination Identifier = receiving MIHF ID

(TLV type=1, format see 8.3.1)

	LinkIdentifier

(TLV type=2; format see 8.5.9)

((Editor’s note: may not needed if ConfigureRequestSet def already contains link ID)

	ConfigureRequestSet

(TLV type=3; format see 8.5.22)

	ReportingPeriod

(TLV type=4; format see xxxxx)


Addition of New IE Format

The following TLV type definition is to be added in section 8.5. Ideally this should be inserted immediately after Link Parameter Report TLV definition presently in 8.5.18.
This parameter specifies the duration of the time period in milliseconds used for measurement-reporting.

	Type
	Length (octets)
	Value

	Reporting Period 



	2

	Reporting time period in millisecond.


Changes to Link Configure Thresholds Primitive

Existing Primitive

On line 16 of section 7.3.3.1 of 802.21 D05, Link Get Parameters Request primitive is described as:

Link_Configure_Thresholds.request (

LinkConfigureParameterList

)

With the description:

Effect on receipt

The recipient responds immediately with Link_Configure_Threshold.confirm primitive.

Modified Primitive

In order to incorporate the mechanism being created by this document, the primitive definition should be updated to:

Link_Configure_Thresholds.request (

LinkConfigureParameterList

ReportingPeriod

)

With the description:

Effect on receipt

The recipient responds immediately with Link_Configure_Threshold.confirm primitive. Indications must be provided through Link_Parameters_Report.indication primitives with appropriate flags for each of the three events defined in Table 32. In addition, if the ReportingPeriod field is set to any value other than “0”, periodic report for the specified parameter is sent to the MIHF through the Link_Parameters_Report.indication from the point when the InitiateActionThreshold is crossed until and including the time when either the ExecuteActionThreshold or the RollbackActionThreshold is crossed by the specified parameter. 

The first table in section 7.3.3.1.2, starting on line 21, should be updated with the following row appended at its bottom:

	Reporting Period 



	INTEGER(16)



	0-65535
	Interval, in milliseconds, at which measurement reports are to be sent for the parameter specified by the LinkConfigureParameterList. A value of “0” will cause a single report to be sent upon thresholds’ being crossed.


Changes to Link Actions
Fundamentally this is achieved by adding three functionalities to the primitives for link actions:

· LINK_CLEAR_THRESHOLDS

Clear any previously set conditions (e.g. thresholds on parameters) for triggering reporting of measurements from layer N to layer N+1 in the 802.21 framework

· LINK_DISABLE_PERIODIC_REPORTS

Stop all sorts of periodic parameters report indications until further queries are made

· LINK_ENABLE_PERIODIC_REPORTS

Start periodic parameters report indications once a request is made or set conditions (e.g. threshold-crossing) are satisfied.

Existing Primitive

The Link Action Set element is current defined as:

	Type
	Length
	Value



	102
	4
	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: LINK_POWER_UP

Bit 7-31: (Reserved)


Modified Primitive

The Link Action Set element should be defined as:

	Type
	Length
	Value



	102
	4
	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: LINK_POWER_UP

Bit 7: LINK_CLEAR_THRESHOLDS

Bit 8: LINK_DISABLE_PERIODIC_REPORTS

Bit 9: LINK_ENABLE_PERIODIC_REPORTS

Bit 10-31: (Reserved)
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