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1. Problem Statement:

There are several comments related to the definition and usage of link/QoS parameters in LB#1c (comments #4155, 4156, 4158, 4172, 4177, 4179, 4243, 4265, 4269, 4271, 4447).

And currently we have the following definitions use link/QoS parameters list.

In IE definition:

- 6.4.5.2.6 Network QoS IE

In MIH_Link_SAP definition:

- 7.5.3 Link_Configure_Thresholds

- 7.5.9 Link_Parameters_Report.indication

- 7.5.14 Link_Get_Parameters

In MIH_SAP definition:

- 7.6.10 MIH_Link_Parameters_Report

- 7.6.15 MIH_Get_Link_Parameters

- 7.6.17 MIH_Configure_Link

Even though we currently call them all "link/QoS parameters", we are in fact dealing with 3 types of very different entities:

1) Network QoS attributes (as used in Network QoS IE) – characterize the network performance. 802.21 only queries those values through MIIS. They can NOT be set with any primitive.

2) Link parameter measurements (as used in Link_Configure_Thresholds) – characterize the link performance. 802.21 primitives can set thresholds on them but NEVER set their values! An example is link SINR.

3) Link states (as used in MIH_Configure_Link) - they are configurable values associated with a link. An MIH User can set and get the values with primitives but it makes NO sense to set thresholds on them since they are NOT changing. An example is OPERATION_MODE.

This is likely to be the source of confusion and results in problems within the definitions of primitives. We propose to name them separately (Network QoS Attributes, Link Parameter Measurements, Link States), encode them separately, and perhaps deal with them separately.

2. Proposed Remedy

1) Define a generic set of Network QoS Attributes for MIH IS – there seems to be no significant value for supporting network specific QoS attributes.

2) For each link type, define a set of link specific parameter measurements that we can set thresholds against and get report from. In addition, define a generic set of link parameter measurements that we can set thresholds against and get report from.

3) Define a generic set of link states that we can control (set and get) - many link states are generic already by their nature (OPERATION_MODE, BATTERY_LEVEL, etc.).

2.1 Network QoS IE

Propose to make the following changes to 6.4.6.2.6, on page 58:

6.4.6.2.6 Network QoS

QoS of network, describing QoS classes and traffic specifications.
 

	Type=TYPE_IE_NETWORK_QOS
	Length= Variable

	A list of QoS Parameter TLVs (see Table 12 for their encoding)


	
	Table 12 - QoS parameter encoding

	QoS Parameter Name
	Type
	Length (octets)
	Value

	Number of Supported CoS
	100
	1
	The maximum number of differentiable classes of service supported.

Valid range: 0-255

	Throughput
	101
	4
	The maximum information transfer rate achievable. It is measured in kb/s.

	Packet Error Rate
	102
	2
	A value equal to the integer part of the result of multiplying -100 times the log10 of the ratio between the number of packets received in error and the total number of packets transmitted in a link population of interest. 

	CoS Minimum Packet Transfer Delay
	103
	4
	This is an encoded value which contains the class of service identifier in the 2 most significant octets (valid range: 0-255) and the minimum packet transfer delay for the class in ms in the two least significant octets. Valid range for minimum packet transfer delay: 0-65535 ms.

	CoS Average Packet Transfer Delay
	104
	4
	This is an encoded value which contains the class of service identifier in the 2 most significant octets (valid range: 0-255) and the average packet transfer delay for the class in ms in the two least significant octets. Valid range for average packet transfer delay: 0-65535 ms

	CoS Maximum Packet Transfer Delay
	105
	4
	This is an encoded value which contains the class of service identifier in the 2 most significant octets (valid range: 0-255) and the maximum packet transfer delay for the class in ms in the two least significant octets. Valid range for maximum packet transfer delay: 0-65535 ms.

	CoS Packet Transfer Delay Jitter
	106
	4
	This is an encoded value which contains the class of service identifier in the 2 most significant octets (valid range: 0-255) and the packet transfer delay jitter for the class in ms in the two least significant octets. Valid range for packet transfer delay jitter: 0-65535 ms.

	CoS Packet Loss rate
	107
	4
	This is an encoded value which contains the class of service identifier in the 2 most significant octets (valid range: 0-255) and the value equal to the integer part of the result of multiplying -100 times the log10 of the ratio between the number of packets lost and the total number of packets transmitted in the class population of interest in the two least significant octets.


6.4.5.3.X (new) POA QoS

QoS of an individual PoA describing QoS classes and traffic specifications.
 

	Type=TYPE_IE_POA_QOS
	Length= Variable

	A list of QoS Parameter TLVs (see Table 12 for their encoding)


2.2 Link_Configure_Thresholds.request

This primitive deals with link parameter measurements. 

Propose the following changes to 7.3.3.1.2 on page 83:

· Semantics of service primitive

...

	· Elements of link configure parameter

	Name
	Type
	Valid Range
	Description

	Parameter Type
	INTEGER
	0-65535
	Measurable link parameter for which thresholds are being set, defined as a pair of  integers {LinkType : ParamType}. See Table xyz in Annex xyz.

	Timer Interval
	INTEGER
	0-65535
	(optional) This timer value (ms) is used to set the interval between periodic reports, when no threshold value has been crossed.

	Initiate Action Threshold
	Threshold values are dependent on parameter for which they are being set.
	N/A
	Threshold value which may cause MIH Users to start “setup” type activities in response to actual parameter values crossing this threshold.

	Rollback Action Threshold
	Threshold values are dependent on parameter for which they are being set.
	N/A
	Threshold value which may cause MIH Users to cancel or rollback the setup type operation if the actual parameter values retreat to this threshold.

	Execute Action Threshold
	Threshold values are dependent on parameter for which they are being set.
	N/A
	Threshold value which may cause MIH Users to execute taking appropriate action if the actual parameter values cross this threshold.


When invoking the primitive, only generic parameters and parameters defined for the same link type as the recipient link are allowed.
Added the following new Annex xyz:

Annex xyz Measurable link parameter type encoding

(Normative)

	Link Type
	ParamType

	0: Generic link
	0: Speed

1: Signal Strength

2 SINR

3-Throughput

4- Packet Error Rate

5- CoS Minimum Packet Transfer Delay

6- CoS Average Packet Transfer Delay

7- CoS Maximum Packet Transfer Delay

8- CoS Packet Transfer Delay Jitter

9- CoS Packet Loss Rate

10-255: (reserved)

	1: GSM
	0: BLER

1: RxLevNCell

2-255: (reserved)

	2: GPRS
	

	3: EDGE
	

	4: Ethernet
	

	19: IEEE 802.11
	0: RSSI of the beacon channel

1-255: (reserved)

	22: CDMA2000
	0: PILOT_STRENGTH

1-255: (reserved)

	23: UMTS
	0: UL TrCH BLER

1: PhCH_BER

2: TrCH_BER

3: RSCP

4: RTWP

5-255: (reserved)

	24: cdma2000-HRPD
	0: PILOT_STRENGTH

1-255: (reserved)

	27: IEEE 802.16
	

	28: IEEE 802.20
	

	29: IEEE 802.22
	

	(Other values reserved)
	


2.3 Link_Configure_Thresholds.confirm

This primitive deals with link parameter measurements. 

Propose the following changes to 7.3.3.2.2 on page 84:

· Semantics of service primitive

The primitive parameters are as follows:

Link_Configure_Thresholds.confirm (





LinkConfigureStatusList,





Status





)

	Name
	Type
	Valid range
	Description

	Link Configure Status List
	LIST
	N/A
	A list of Link Configure Status, as defined in Elements of.

	Status


	ENUMERATED
	0-4
	Status of operation:

0 Success

1 Unspecified Failure

2 Rejected 

3 Authorization Failure

4 Network Error


	· Elements of link configure status

	Name
	Type
	Valid Range
	Description

	Parameter Type
	INTEGER
	0-65535
	Measurable link parameter for which thresholds is configured, defined as a pair of  integers {LinkType : ParamType}. See Table xyz in Annex xyz.

	Configuration Result
	ENUMERATED
	0-1
	Status of configuration operation:

0 Success

1 Error


2.4 Link_Parameters_Report.indication

This primitive deals with link parameter measurements. 

Propose the following changes to 7.3.9.1 on page 90:

Link_Parameters_Report indicates the values of link parameters at regular interval or when they have crossed specified threshold levels.

Propose the following changes to Table 36 on page 91:

	· Elements for link parameter report

	Name
	Type
	Valid Range
	Description

	Parameter Type
	INTEGER
	0-65535
	Measurable link parameter being reported, defined as a pair of  integers {LinkType : ParamType}. See Table xyz in Annex xyz.

	Current Value
	Dependent on Parameter Type
	N/A
	The current value of the parameter.

	Threshold Crossed
	ENUMERATED
	0-3
	0: Initiate Action Threshold crossed

1: Rollback Action Threshold crossed

2: Execute Action Threshold crossed

3: No threshold crossed


2.5 Link_Get_Parameters.request

This primitive deals with link parameter measurements. 

Propose the following changes to 7.3.14.1.2 on page 96:

· Semantics of service primitive

The primitive parameter is as follows:

Link_Get_Parameters.request 
(




LinkParametersRequestList




)

	Name
	Type
	Valid range
	Description

	Link Parameters Request List
	LIST
	N/A
	A list of measurable link parameters for which status is requested. Each link parameter is defined as a pair of  integers {LinkType : ParamType}. See Table xyz in Annex xyz.


When invoking the primitive, only generic parameters and parameters defined for the same link type as the recipient link are allowed.
2.6 Link_Get_Parameters.confirm

This primitive deals with link parameter measurements. 

Propose the following changes to 7.3.14.2.2 on page 96:
· Semantics of service primitive

The primitive parameters are as follows:

Link_Get_Parameters.confirm 
(




LinkParametersStatusList,




Status




)

	Name
	Type
	Valid range
	Description

	Link Parameters Status List
	LIST
	NA
	A list of measurable link parameters and their current value, as defined in Table 36.

	Status


	ENUMERATED
	0-4
	Status of operation:

0 Success

1 Unspecified Failure

2 Rejected 

3 Authorization Failure

4 Network Error


2.7 MIH_Link_Parameters_Report.indication

This primitive deals with link parameter measurements. This should match the definition for Link_Parameters_Report.indication T 

Propose the following changes to Table 38 on page 115:

	· Elements of link parameter status

	Name
	Type
	Valid Range
	Description

	Parameter Type
	INTEGER
	0-65535
	Measurable link parameter being reported, defined as a pair of  integers {LinkType : ParamType}. See Table xyz in Annex xyz.

	Current Value
	(Varies dependent on Parameter Type)
	N/A
	The current value of the parameter.

	Threshold Crossed
	ENUMERATED
	0-3
	0: Initiate Action Threshold crossed

1: Rollback Action Threshold crossed

2: Execute Action Threshold crossed

3: No threshold crossed


2.8 MIH_Get_Link_Parameters.request

This primitive deals with both device states and link parameter measurements.

Propose the following changes to 7.4.15.1 on page 119:

· MIH_Get_Link_Parameters.request

· Function

This primitive is invoked by an MIH User to discover the status of the currently connected and potentially available links.

· Semantics of the service primitive

The parameters of the primitive are as follows:

MIH_Get_Link_Parameters.request (




DestinationIdentifier,



DeviceStatesRequest,




LinkIdentifierList,




LinkStatesRequest,



LinkMeasurementParametersRequest,




LinkDescriptorsRequest



)

	Name
	Type
	Valid range
	Description

	Destination Identifier
	MIHF ID
	N/A
	This identifies the local MIHF or a remote MIHF which will be the destination of this request. 

	Device States Request
	BITMAP(16)
	N/A
	(Optional) List of device states being requested. The encoding uses a 16-bit bitmap as follows:

Bit #0: DEVICE_INFO

Bit# 1: BATTERY_LEVEL

Bit# 2-15: reserved

	Link Identifier List
	LIST
	N/A
	(Optional) List of link identifiers for which the specified link states and/or measurements are requested. If the list is absent, return the states and/or measurements of all available links.

	Link States Request
	BITMAP(16)
	N/A
	(Optional) List of link states being requested. The encoding uses a 16-bit bitmap as follows:

Bit# 0: OPERATION_MODE

Bit# 1: CHANNEL_ID

Bit# 2-15: reserved

	Link Measurement Parameters Request
	LIST
	N/A
	(Optional) List of measurable link parameters being requested. Each link parameter is specified as a pair of  integers {LinkType : ParamType}. See Table xyz in Annex xyz.

	Link Descriptors Request
	BITMAP(16)
	N/A
	(Optional) List of link parameters being requested. The encoding uses a 16-bit bitmap as follows:

Bit#0: Number of Classes of Service Supported

Bit#1: Number of Queues Supported

Bits#2-15: reserved


For a given link specified in the Link Identifier List, if a parameter specified in the Link Measurement Parameters Request is of a different link type, the parameter request shall be ignored by the link. However, parameters of generic type are considered matching all link types.

2.9. MIH_Get_Link_Parameters.confirm

This primitive deals with device states, link states, and measurable link parameters.
Propose the following changes to 7.4.15.2 on page 120:
· MIH_Get_Link_Parameters.confirm

· Function

This primitive is issued by an MIHF to report the requested status of a set of specific local or remote links in response to an MIH_Get_Link_Parameters request from a local or remote MIH User. 

· Semantics of the service primitive

The parameters of the primitive are as follows:

MIH_Get_Link_Parameters.confirm (




SourceIdentifier,




DeviceStatesResponseList,




LinkIdentifier(1),




LinkStatesResponseList (1),




LinkMeasurementParametersResponseList(1)




LinkDescriptorsResponseList(1),




…




LinkIdentifier(n),




LinkStatesResponseList (n),




LinkMeasurementParametersResponseList(n),



LinkDescriptorsResponseList(n),




Status




)
	Name
	Type
	Valid range
	Description

	Source Identifier
	MIHF ID
	N/A
	This identifies the invoker of this primitive which can be either the local MIHF or a remote MIHF.

	Device States Response List
	LIST
	N/A
	List of Device State Responses, as defined in Table 41.

	Link Identifier (k) 
	Link ID
	N/A
	Identifier of a link being reported.

	Link States Response List (k)
	LIST
	N/A
	List of Link State Responses, as defined in Table 42.

	Link Measurement Parameters Response List (k)
	LIST
	N/A
	List of measurable link parameter types and their corresponding values, as defined in Table 38.

	Link Descriptors Response List (k)
	LIST
	N/A
	List of link configuration parameter types and their corresponding values, as defined in Table 43.

	Status


	ENUMERATED
	0-4
	Status of operation:

0 Success

1 Unspecified Failure

2 Rejected 

3 Authorization Failure

4 Network Error


	· Definition of a Device State Response

	Name of Device State
	Type
	Length (octets)
	Value

	DEVICE_INFO
	100
	1 to 253
	A non-NULL terminated string whose length shall not exceed 253 octets, representing information on manufacturer, model number, revision number of the software/firmware and serial number in displayable text. 

	BATTERY_LEVEL
	101
	1
	0-100: battery level in percentage

-1: battery level unknown

(Other values reserved)


	Table 42 --- Definition of a Link State Response

	Name of Link State
	Type
	Length (octets)
	Value

	OPERATION MODE
	102
	1


	The current power mode of the link:

0: Normal Mode

1: Power Saving Mode

2: Power Down

3-255: (reserved)

	CHANNEL ID
	103
	1
	The ID of the channel currently in use by the link.


	Table 43 --- Definition of a Link Descriptors Response

	Name of Link Configuration
	Type
	Length (octets)
	Value

	Number of Classes of Service Supported
	104
	1


	The maximum number of differentiable classes of service supported. Valid range: [0-255]

	Number of Queues Supported
	105
	1
	The maximum number of differentiable classes of service supported. Valid range: [0-255]


2.10 MIH_Configure_Link.request

This primitive deals with both link states and link parameter thresholds. We need to define it to match Link_Configure_Thresholds.request parameter definitions. To keep it simple, only one link is being configured.

Propose the following changes to 7.4.16.1 on page 121:

· MIH_Configure_Link.request

· Function

This primitive is issued by an MIH User to control the behavior of a lower layer link. 

· Semantics of the service primitive

The parameters of the primitive are as follows:

MIH_Configure_Link.request 


(




DestinationIdentifier,




LinkIdentifier,




OperationMode,




LinkConfigureParametersList




)

	Name
	Type
	Valid range
	Description

	Destination Identifier
	MIHF ID
	N/A
	This identifies the local MIHF or a remote MIHF which will be the destination of this request. 

	Link Identifier
	LINK ID
	N/A
	Identifier of the link to be configured.

	Operation Mode
	INTEGER
	0-2
	(Optional)

0: Power UP

1: Power Saving Mode

2: Power Down

3-255: (reserved)

	Link Configure Parameters List
	LIST
	N/A
	(Optional)

A list of Link Configure Parameters,  as defined in Table32.


2.11. MIH_Configure_Link.confirm

This primitive deals with link states and link parameter thresholds.

Propose the following changes to 7.4.16.2 on page 123:
· MIH_Configure_Link.confirm

· Function

This primitive is issued by an MIHF to report the result of an MIH_Configure_Link request. 

· Semantics of the service primitive

The parameters of the primitive are as follows:

MIH_Configure_Link.confirm (




SourceIdentifier,




LinkIdentifier,




OperationModeStatus,




LinkConfigureParametersStatusList,




Status




)

	Name
	Type
	Valid range
	Description

	Source Identifier
	MIHF ID
	N/A
	This identifies the invoker of this primitive which can be either the local MIHF or a remote MIHF.

	Link Identifier
	LINK ID
	N/A
	Identifier of the link configured.

	Operation Mode Status
	ENUMERATED
	0-1
	0 Success

1 Error

	Link Configure Parameters Status List
	LIST
	N/A
	List of link configure parameter statuses, as defined in Table 33.

	Status


	ENUMERATED
	0-4
	Status of operation:

0 Success

1 Unspecified Failure

2 Rejected 

3 Authorization Failure

4 Network Error















































�These parameters represent the network QoS traffic specifications.


�These parameters represent the POA QoS traffic specifications.





