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1. Primitives

Normative text for comment 4291

The following text shows the suggested changes to the current text of 7.6.19.1.2 Semantics of service primitive.
The parameters of the primitive are as follows:

MIH_Net_HO_Candidate_Query.request 
(





SourceIdentifier,





DestinationIdentifier,





CurrentLinkIdentifier,





SuggestedNewLinkList,




SuggestedNewPoAList,




UndesireableLinkList,




HandoverMode,





OldLinkAction,





QueryResourceList,





QueryResourceFlag





)

Local or Remote: Both

MIHF (Mobile Node) <> MIHF (Network)

	Name
	Type
	Valid range
	Description

	Source Identifier
	Identifier
	Any valid individual or group identifier
	The identifier of entity where the request is initiated. This field may be optionally left empty if the command is local.

	Destination Identifier
	Identifier
	Valid MIHF identifier
	The destination identifier of request or response. This is the identifier of local or peer MIHF. 

	CurrentLinkIdentifier
	NetworkIdentifier. May be one of differ ent 802 and Cellular networks.
	N/A
	This identifies the current access net work over which the command needs to be sent. This is valid only for remote commands which need to be sent to remote MIHF. The command is then sent either at L2 or at L3.

	SuggestedNewLinkList
	NetworkIdentifier. Can be different 802 and Cellular net works

List
	N/A
	This is the identifier List of new net works to which handover needs to be initiated. The front is most suitable, backward is less. The elements of the list is a pair of {LinkIdentifier, SuggestedNewPoAList}

	SuggestedNew PoAList
	MAC_ADDRESS (Optional)
	N/A
	This is the Suggested Point of Attach ment List (AP/BS) on new networks. The front is most suitable, backward is less.

	UndesireableLinkList
	List
	
	This is the identifier list of networks that definitely will be unsuitable for the handover.

	HandoverMode
	Enumerated
	Make-before-Break

Break-before-Make


	The handover mode may influence the manner in which links are prepared for handover

	Old Link Actions
	Link Action (13)
	Any valid value of Link Action (13)
	Specifies the suggested action on link during handover. Combination of the below choices are allowed.

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 #6-31: Reserved

	QueryResourceList 
	List
	N/A
	List of resources to be queried at can didate networks. This field is used in case of the mobile-initiated handover.

	QueryResourceFlag
	Boolean
	N/A
	Flag to query the available list of resources on the new link. This flag is used in case of the network-initiated handover. 


Table XXX - Elements of SuggestedNewLinkList

	Name
	Type
	Valid range
	Description

	LinkIdentifier
	NetworkIdentifier. May be one of differ ent 802 and Cellular networks.
	N/A
	This identifies the suggested access network over which the command needs to be sent. This is valid only for remote commands which need to be sent to remote MIHF. The command is then sent either at L2 or at L3.

	SuggestedNew PoAList
	MAC_ADDRESS (Optional)
	N/A
	This is the Suggested Point of Attach ment List (AP/BS) on new networks. The front is most suitable, backward is less.


Table XXX – Elements of UndesirableLinkList
	Name
	Type
	Valid range
	Description

	LinkIdentifier
	NetworkIdentifier. May be one of differ ent 802 and Cellular networks.
	N/A
	This is a link that will not prove suitable for use in this handover.

	Undesirable PoAList
	MAC_ADDRESS (Optional)
	N/A
	This is the list of PoA (AP/BS) to avoid for this handover. 


2. Example of Mapping 802.11 Measurements to 802.21 QOS Parameters 
The following text shows the suggested changes to Annex E QoS examples.

Annex E QoS examples

(informative)

This annex provides some examples for mapping the 802.21 QoS Parameters with various sample technologies.  Since most every access technology is designed for a specific need, it is not always designed with the same set of features that could be directly used by the MIHF.  For this reason multiple media dependent interfaces exist and gleaning the available information and processing it for use as 802.21 QoS parameters has not been done in a standard way and is left as an implementation decision.  This annex provides some examples of this for information.  A flow diagram is provided that shows the setting and reporting of QoS parameters using the standard 802.21 primitives.  Tables show possible mappings for the standard 802.21 QoS parameters with the access link technology specific parameters.  Additionally an example is provided showing how the access link technology specific parameters may be used to derive the standard 802.21 QoS parameters.
Table E-1 gives an example mapping between the QoS parameters by the MIHF and the measurements available on the link.  This mapping is media specific and implementation dependent.

Delete table E-1
[image: image1.emf]
E.1 Generic 802.21 QoS flow diagram

Figure E-1 represents an example flow diagram for using the QoS framework defined by the MIHF.  The MIH configure link primitive is used to set the application quality of service requirements and make it available to the MIHF.  These parameters are mapped into media specific measurements at the MIH layer and then used to configure the link parameter thresholds.  While this mapping is not defined by these specifications, Table E-1 and Table E-2 provides an examples of such a mappings.  The primitive, MIH_Link_Parameter_Report, is used to relay link specific measurements back to the MIH User.

[image: image2.emf]
E.2 Generic 802.21 QoS parameter mappings

The tables provide example mappings of the standard 802.21 QoS parameters to the access link technology specific parameters.  Table E-1 shows a mapping of 802.21 Link QoS Parameters and 802.11 (k) specific parameters.  For 802.11, a collection of the QoS parameters may be on an individual station measurement basis, since this is a media using a distributed (symmetric) access technology.
Table E-1- Example QoS parameter mapping table for 802.11K

	802.21 LinkQoSParameters
	Related 802.11-k parameters
	802.11k IE Name
	Note

	Throughput
	Channel utilization
	STA Statistics Report
	

	Link Packet Error Rate
	TransmittedFragmentCount 

MulticastTransmittedFrameCount

FailedCount

ReceivedFragmentCount *

MulticastReceivedFrameCount

FCSErrorCount *

TransmittedFrameCount

RetryCount

MultipleRetryCount

FrameDuplicateCount

RTSSuccessCount

RTSFailureCount

ACKFailureCount
	STA Statistics Report
	

	Supported number of COS


	-
	-
	-

	CoS Minimum Packet Transfer Delay
	Transmit Delay Histogram *
	QoS Metric Report
	Trigger (Option)

(only to specific STA)

	CoS Average Packet Transfer Delay
	APAverageAccessDelay

AverageAccessDelayBestEffort

AverageAccessDealyBackGround

AverageAccessDelayVideo

AverageAccessDealyVoice

QoSTransmittedFragmentCount *

QoSACKFailureCount *
	STA Statistics Report
	At an AP for BSS

(only access delay)

	
	Average Queue Delay

Average Transmit Delay *
	QoS Metric Report
	Trigger (Option)

(only to specific STA)

	
	Average Access Delay for BE/Background/Video/Voice
	BSS AC Access Delay
	At an AP for BSS

	CoS Maximum Packet Transfer Delay
	Transmit Delay Histogram *
	QoS Metric Report
	Trigger (Option)

(only to specific STA)

	CoS Packet Transfer Delay Jitter
	Transmit Delay Histogram*

AverageTransmit Delay*
	QoS Metric Report
	Trigger(Option)

(only to specific STA)

	CoS Packet Loss Rate
	QoSTransmittedFragmentCount *

QoSFailedCount

QoSRetryCount 

QoSMultipleRetryCount 

QoSFrameDuplicateCount 

QoSRTSSuccessCount

QoSRTSFailureCount 

QoSACKFailureCount *

QoSReceivedFragmentCount

QoSTransmittedFrameCount 

QoSDiscardedFrameCount

QoSMPDUsReceivedCount

QoSRetriesReceivedCount
	STA Statistics Report
	

	
	Transmitted MSDU Count *

MSDU Discarded Count

MSDU Failed Count*

MSDU Multiple Retry Count

QoS CF-polls Lost Count
	QoS Metric Report 
	Trigger (Option)

(only to specific STA)


Note:

(*) indicates that the parameters may be most likely used to directly derive IEEE 802.21 LinkQoSParameters.  See E.3 for example derivations.

Note: The following definitions are copied from 802.11k.  They are here for immediate reference.

It is assumed that these will not be part of Annex E.

IEEE 802.11 QoS Parameter Definitions

Channel Utilization: the percentage of time the AP sensed the medium busy, as indicated by either the physical or virtual carrier sense mechanism.

TransmittedFragmentCount: this counter shall be incremented for an acknowledged MPDU.

ReceivedFragmentCount: this counter shall be incremented for each successfully received MPDU.

FailedCount: this counter shall be increment when an MSDU is not transmitted successfully due to the number of transmit attempts exceeding either the dot11ShortRetryLimit or dot11LongRetryLimit.

FCSErrorCount: this counter shall increment when an FCS error is detected in a received MPDU.

TransmittedFrameCount: this counter shall increment for each successfully transmitted MSDU.

RetryCount: this counter shall increment when an MSDU is successfully transmitted after one or more retransmissions.

MultipleRetryCount: this counter shall increment when an MSDU is successfully transmitted after more than one retransmission.

FrameDuplicateCount: this counter shall increment when a frame is received that the sequence control field indicates is a duplicate.

RTSSuccessCount: this counter shall increment when a CTS is received in response to an RTS.

RTSFailureCount: this counter shall increment when a CTS is not received in response to an RTS.

ACKFailureCount: This counter shall increment when an ACK is not received when expected.
QoSDiscardedFrameCount: this counter shall increment for each discarded MSDU of a particular UP.

QoSMPDUsReceivedCount: this counter shall increment for each received MPDU of a particular TID.

QoSRetriesReceivedCount: this counter shall increment for each received MPDU of a particular TID with the retry bit set to 1.

Transmitted MSDU Count (QoS Metric IE): the number of MSDUs for the TC or TS specified by the TID that were successfully transmitted.

MSDU Discarded Count (QoS Metric IE): the number of MSDUs for the TC or the TS specified by the TID that were discarded due either to the number of transmit attempts exceeding dot11ShortRetryLimit or dot11LongRetryLimit, or due to the MSDU lifetime having been reached.

MSDU Failed Count (QoS Metric IE): ): the number of MSDUs for the TC or TS specified by the TID that were discarded due to the number of transmit attempt exceeding dot11ShortRetryLimit or dot11LongRetryLimit.

MSDU Multiple Retry Count (QoS Metric IE): ): the number of MSDUs for the TC or TS specified by the TID that were successfully transmitted after more than one retransmission attempt.

QoS CF-polls Lost Count (QoS Metric IE): the number of QoS (+)CF-Poll frames that were transmitted where there was no response from the QoS STA.

Transmit Delay: delay of the frames (MSDUs) that are successfully transmitted. Delay shall be measure form the time the MSDU is passed to the MAC until the point at which the entire MSDU has been successfully transmitted including receipt of the final ACK.

Access Delay: access delay for DCF or EDCA transmitted frames measured from the time the DCF or EDCA MPDU is ready for transmission (i.e., begins CAMA/CA access) until the actual frame transmission start time.

Average Queue Delay: average queuing delay of the frames (MSDUs) that are passed to the MAC. Queue delay shall be measured from the time the MSDU is passed to the MAC until the point at which the first or only fragment is ready for transmission.

Table E-2 shows example mappings for 802.21 QoS link parameters and other link specific parameters for 802.16, 3GPP, and 3GPP2.  For these technologies control is usually by means of a base station, not an individual station, since the media is controlled using asymmetric access.

Table E-2 – Example QoS Parameter mapping table

[image: image3]
This is the original table E1, with the 802.11 column removed.
E.3 - Example of Generic 802.21 QoS parameter derivation from 802.11 link layer measurement parameters
E.3.1  Packet Loss Rate

To calculate the packet loss rate (PLR), one uses the following equation.

PLR=
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Two kinds of PLRs exist based on the following 802.11 interpretation of packets.

i) packet = MPDU (MAC layer fragmented frame)
ii) packet = MSDU (MAC user packet)

The PLRMPDU can be derived from the STA Statistics Report information element using the following equation.
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The PLRMSDU can be derived from the QoS Metric information element using the following equation.
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If link layer specific information is needed, then PLRMPDU would be used as the 802.21 PLR.  If information about the interface is needed, then PLRMSDU would be used as the 802.21 PLR.
E.3.2  Packet Error Rate
The packet error rate (PER) can be calculated using the following equation.
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Unlike for PLR, this parameter is only defined for the 802.11 MPDU.  The PER can be derived from the STA Statistics Report information element using the following equation.
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E.3.3 Average Transfer Delay
There exist three possible definitions for delay in 802.11 for what could be used to map to the 802.21 meaning.

i) Transmit delay (MSDU delay)

The delay shall be measured from the time the MSDU is passed to the MAC sublayer until the point at which the entire MSDU has been successfully transmitted including receipt of the final ACK.

ii) Access delay (MPDU delay)
The delay measured from the time the DCF- or EDCA-MPDU is ready for transmission (i.e., begins CSMA/CA access) until the actual frame transmission start time.
iii) Queue delay (MSDU delay)

Queue delay shall be measured from the time the MSDU is passed to the MAC until the point at which the first or only fragment is ready for transmission (i.e., until the transmission starts).


[image: image9]
If the average MSDU transmit delay is used for the 802.21 average transfer delay, it can be derived from QoS Metric information element.
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If the MIHF wants to get the average MPDU packet transmit delay, then the following equation can be used (parameters from STA Statistics Report information element and QoS Metric information element.
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If link layer specific information is needed, then ATDMPDU would be used as the 802.21 ATD.  If information about the interface is needed, then ATDMSDU would be used as the 802.21 ATD.
E.3.4  Packet Transfer Delay Jitter

Using the 802.21 definition of “the standard deviation of the delay over a population of interest,” the 802.11 MAC sublayer provides the QoS Metric information element and measurement parameters to calculate the standard deviation of delay.
· QoS Metric information element includes: 
· TransmitDelayHistogram and 
· AverageTransmitDelay parameters
Variance calculation using discrete density function is given as
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Therefore, the packet transfer delay jitter for MSDU level is
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where, 
N= the number of bins of TransmitDelayHistogram,
Pi= the value (measured percentile) of i-th bin of TransmitDelayHistogram, and
xi=the mean value of the delay range of i-th bin.
3. Proposed changes to 7.4.1.1 Table 28 – MIH_LINK_SAP primitive mapping (802.16 column only)
	Primitives
	802.16
	Descriptions
	Comments

	Link_Event_Subscribe

(request/confirm)
	N/A
	To subscribe an interest in one or more event types from a particular event origination point
	

	Link_Event_Unsubscribe

(request/confirm)
	N/A
	To unsubscribe for a set of link layer events
	

	Link_Configure_Thresholds

(request/confirm)
	C-HO-REQ(HO-Scan)
	To configure thresholds for Link_Parameters_Report indication
	

	Link_Up

(indication)
	C-NEM-REQ(Registration)
	All layer 2 activities in establishing the link connectivity are expected to be completed at this point of time.
	

	Link_Down

(indication)
	M-MTM-REQ,RSP
(Deregistration)

C-HO-NOTFY(HO-Scan)-RF signal-BS

C-HO-RSP(HO-Scan)-List of signal info-MS
	A layer 2 connection is broken on the specified link
	C-HO-NOTIFY(HO-Scan)-RF signal-BS is not available in 802.16g Draft 7 any more.

	Link_Going_Down

(indication)
	N/A
	A layer 2 connection is expected to go down.
	

	Link_Event_Rollback

(indication)
	N/A
	In conjunction with Link_Going_Down, if the link is no longer expected to go down in the specified time interval, then it is sent.
	

	Link_Detected

(indication)
	C-NEM-REQ(ranging)
C-HO-RSP (HO-Scan)
	A new type of link has been detected for use.
	C-HO-RSP(HO-Scan) is also available .

(Note 2)

	Link_Parameter_Report

(indication)
	C-HO-IND(HO-Scan) Report target:Local
C-HO-RSP (HO-Scan)
C-RRM-RSP
	To indicate changes in link parameters (speed of link, QoS, BER, etc.) have crossed specified threshold levels.
	C-HO-RSP(HO-Scan) and

C-RRM-RSP are also available.

(Note 3)

	Link_PDU_Transmit_Status

(indication)
	N/A
	To indicate the transmission status of a higher layer PDU.
	

	Link_Handover_Imminent

(indication)
	C-HO-NOTFY(start)
C-HO-IND (HO-Start)
	Handover execution is imminent.
	C-HO-NOTIFY(Start) is no longer present in 802.16g Draft 7.

C-HO-IND(HO-Start) is available instead.

	Link_Handover_Complete

(indication)
	C-HO-NOTFY(cmplt)
C-HO-IND(HO-CMPLT)
	A native link layer handover switching has just been completed.
	C-HO-NOTIFY(Cmplt) is no longer present in 802.16g Draft 7.

C-HO-IND(HO-CMPLT) is available instead.

	Link_Capability_Discover

(request/confirm)
	TBD
	To query and discover the list of supported link layer events and link layer commands
	

	Link_Get_Parameters

(request/confirm)
	TBD 

C-HO-REQ/RSP/IND (HO-Scan), 

C-RRM-REQ/RSP
	To immediately obtain present values of different link parameters
	C-HO-REQ/RSP/IND(HO-Scan), 

C-RRM-REQ/RSP are available.


Note 1: 
Mapping IEEE 802.21 MIH_LINK_SAP primitives to 802.16 is based the following documents

· IEEE 802.16
· IEEE 802.16e
· IEEE 802.16gD7
Note 2: C-HO-RSP(HO-Scan) can report a detection of a new link for ranging. C-NEM-REQ(ranging) primitive is an indication of receiving a ranging request message from the MS at the BS.

Note 3: C-HO-IND(HO-Scan) is a primitive to indicate the reception of MOB-SCN-REP message from the MS.  The BS entity uses this primitive to report to the NCMS.  In addition, at the MS entity C-HO-RSP(HO-Scan) can be used to report the link status.  The BS also may use C-RRM-RSP primitive to provide a report of the link level quality for a specific MS to the RRC (Radio Resource Controller).
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