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Abstract

This document contains a normative text proposal in support of a Media Independent Handover Quality of Service model.

Notice: This document has been prepared to assist IEEE 802.21. It is offered as a basis for discussion and is not binding on the
contributing individual(s) or organization(s). The material in this document is subject to change in form and content after
further study. The contributor(s) reserve(s) the right to add, amend or withdraw material contained herein.

Release: The contributor grants a free, irrevocable license to the IEEE to incorporate material contained in this contribution,
and any modifications thereof, in the creation of an IEEE Standards publication; to copyright in the IEEE’s name any IEEE
Standards publication even though it may include portions of this contribution; and at the IEEE’s sole discretion to permit
others to reproduce in whole or in part the resulting IEEE Standards publication. The contributor also acknowledges and
accepts that this contribution may be made public by IEEE 802.21.

Patent Policy and Procedures: The contributor is familiar with the IEEE 802 Patent Policy and Procedures <http://
ieee802.org/gquides/bylaws/sh-bylaws.pdf>, including the statement "IEEE standards may include the known use of patent(s),
including patent applications, provided the IEEE receives assurance from the patent holder or applicant with respect to patents
essential for compliance with both mandatory and optional portions of the standard.” Early disclosure to the Working Group of
patent information that might be relevant to the standard is essential to reduce the possibility for delays in the development
process and increase the likelihood that the draft publication will be approved for publication. Please notify the Chair
<stuart.kerry@philips.com> as early as possible, in written or electronic form, if patented technology (or technology under
patent application) might be incorporated into a draft standard being developed within the IEEE 802.11 Working Group. If you
have questions, contact the IEEE Patent Committee Administrator at <patcom@ieee.org>.
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Proposed MIH QoS Model and normative text modifications to the IEEE 802.21 standard draft D01.09.
We propose to add to Section 3 on page 9 the following definitions:

Population of interest: the set of packets corresponding to a given source and destination over which the QoS parameters are
computed.

We propose to replace section 5.1.3 on page 13 with the following text specified in blue:
5.1.3 Packet Transfer Quality Model

The quality of the service (QoS) experienced by an application depends on the accuracy, speed and dependability of
information transfer of the communication channel. The IEEE 802.21 specifications provide support for fulfilling application
QOS requirements in the presence of communication handover. The MIH QoS model defines parameters that may be used in
specifying and assessing characteristics of packet transfers between a source and its destinations. The communication channel
is considered to be composed of several connected segments, each under a possibly different but cooperative administrative
authority. Examples for such channels, such as for IP traffic have been detailed in ITU normative Y.1540.

In the context of the 802.21 specification it is assumed that applications communicate via a packetized communication
channel over which a transmitted packet can experience the following outcomes:

e Be received with no errors at its intended destination

e Be received with errors at its intended destination

e Not be received in which case it is said that the packet is lost.

The maximum attainable speed of information transfer over a given communication channel can be constant, as it is usually
the case with network segments involving only wired links, or it can be time varying at different scales, at is the case for
segments involving wireless links. This measure will be called channel capacity, for the purposes of this document.

The ability of the channel to provide accurate information transfer can be described via a statistical model characterized by
the following parameters:

Minimum Packet Transfer Delay: is defined as the minimum delay over a population of interest

Average Packet Transfer Delay: is defined as the arithmetic mean of the delay over a population of interest
Maximum Packet Transfer Delay: is defined as the maximum delay over a population of interest

Jitter: is defined as the standard deviation of the delay over a population of interest

Packet loss rate: is defined as the ratio between the number of frames that are transmitted but not received and
the total number of frames transmitted over a population of interest.

Packer error rate: is defined as the ratio between the number of packets that have been received with errors and
the total number of packets present in a population of interest.

SEE S

o

It is generally accepted that based on the required accuracy of information transfer applications can be grouped into a small
number of behavioral sets [Y.1541] called Classes of Service (CoS). Support for differentiation via Classes of Service is
pervasive in many of the IEEE 802 based standards [802.11, 802.1q, 802.16 etc.].

For a link that supports CoS differentiation, per CoS traffic accuracy parameters need to be maintained in order to provide
insights on how individual traffic classes are faring.

In summary, the following set of parameters characterize the speed and accuracy of the information transfer a multi-CoS
traffic link supports:

1. Link capacity, representing the maximum information transfer rate achievable. This value is determined by the
physical characteristics of the link. While for wired links is it usually a constant, for wireless links it is time varying.

2. Link Packet Error Rate: representing the ratio between the number of frames received in error and the total number
of frames transmitted in a link population of interest

3. Supported classes of service: represents the maximum number of differentiable classes of service supported by this
link.

4. Class of Service Parameters List. For each of the supported classes of service the following parameters are defined:
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1. Class Minimum Packet Transfer Delay: is defined as the minimum delay over a class population of interest

2. Class Average Packet Transfer Delay: is defined as the arithmetic mean of the delay over a class population
of interest

3. Class Maximum Packet Transfer Delay: is defined as the maximum delay over a class population of
interest

4. Class Packet Delay Jitter: is defiend as the standard deviation of the delay over a class population of
interest

5. Class Packet loss rate: is defined as the ratio between the number of frames that are transmitted but not
received and the total number of frames transmitted over a class population of interest.

The performance implications to consider from the MIH perspective include both the transient network performance
achieved during a handover as well as the continuous monitoring of current network conditions.

The 802.21 specifications provide mechanisms to support seamless mobility as an enabler; however the MIHF alone cannot
guarantee seamless mobility. Depending on the QOS requirements of the end-to-end application, seamless mobility implies
minimizing the latency, and potential loss incurred during a handover so as to minimize the end-to-end delay and loss
perceived by the application. Seamless mobility also implies the timely assessment of network conditions, such as the
monitoring of the signal strength, packet loss, on the link, on both current and target networks in order to optimize the
handover decision and its execution.

The MIH services defined by the IEEE 802.21, including event, command, and information service, need to consider network
traffic performance objectives and their potential fulfilment as well as their relation to application traffic quality of service
requirements.

In order to realize the QoS model described above, a number of primitives require modification to conform to the model.
Modifications are applicable to all primitives that include the LINK_QoS PARAMETER_LIST information element. Within
the current draft, the LINK_Qos PARAMETERS_LIST IE should be contained in the following messages:

- MIH_Configure.request
- MIH Get Status.confirm
- MIH_Link Parameter_Report.indication

Therefore, the following section should be updated as follows:
Section 7.4.8.1.2 Semantics of Service Primitive
The primitive parameters are as follows:
MIH_Configure.request (
Sourceldentifier
Destinationldentfier

Linkldentifier
ConfigurationRequestSets

)
Table 19 details the set of parameters that can be configured:
Name Type Valid Range Description
OPERATION_MODE INTEGER 0x01 — Normal Mode Change the device’s power mode
0x02 — Power Saving Mode
0x03 — Power Down
DISABLE_TRANSMITTER Boolean N/A Enable/disable the transmitter of the
interface
LINK ID Link ID N/A Change to the specified link
CURRENT_ADDRESS STRING N/A Change the current address to the value
specified
SUSPEND_DRIVER Boolean N/A Suspend or resume of the specified
interface
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LINK_QoS_PARAMETERS_LIST | LIST

N/A

A list of QoS Parameters and
their corresponding values as
specified in table XX

Insert the following table in section 7.4.8.1, after line 53

Table XX: LinkQoSParameterType values

Value Name

Value Size (octets)

Valid Range

Description

0 Throughput

4

0-(232-1)

The maximum information
transfer rate achievable.
This value is determined by
the physical characteristics
of the link . It is measured in
kbps

1 Link Packet Error Rate

0-65535

A value equal to 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.

2 Supported number of COS

0-65535

The maximum number of
differentiable classes of
service supported by this
link

3 CoS Minimum Packet
Transfer Delay

0-2732

This is an encoded value
which contains the class of
service identifier in the 2
most significant octets 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

4 CoS Average Packet
Transfer Delay

0-2732

This is an encoded value
which contains the class of
service identifier in the 2
most significant octets 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

5 CoS Maximum Packet
Transfer Delay

0-2"32

This is an encoded value
which contains the class of
service identifier in the 2
most significant octets 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

6 CoS Packet Transfer Delay
Jitter

0-2"32

This is an encoded value
which contains the class of
service identifier in the 2
most significant octets 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
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0-232

This is an encoded value
which contains the class of
service identifier in the 2
most significant octets and a
value equal to 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

September 2006
7 CosS Packet Loss rate 4
8-255 Reserved N/A

N/A

Reserved for future use.

With regards to primitive “MIH_Get_Status.confirm”, made the following modification to the table contained in section

7.4.6.2.4 “Effect of receipt”

The following table details the set of parameters for which status can be provided

Name (Get Status Requests) Type Valid Range Description
DEVICE_INFO STRING N/A Information on manufacturer, model
number, revision number of the
software/firmware and serial num ber
in displayable text are returned.
OPERATION_MODE INTEGER 0x00 Normal Mode Returns the link’s current power mode.
0x01 Power Saving Mode
0x02 Power Down
LINK_ID Link ID N/A Return the ID of the link currently
configured to communicate with.
CHANNEL ID INTEGER N/A The ID of the channel currently in use
CHANNEL-_QUALITY STRING INFA CurrentCoenneetion-Quality
LINK-SPEED A i
BATTERY_LEVEL INTEGER 0-100; -1; unknown bat tery |Battery level in percentage;
level
LINK_Q0S_PARAMETER_LIS [LIST N/A A list of QoS Parameters and their
i corresponding values as specified
in table XX

With regards to primitive “MIH_Link_Parameters_Report.indication”, made the following modification to the table

contained in section 7.4.5.1.1 “Function”

R LIST

Name Type Valid Range Description
LINK_IDENTIFIER Link ID N/A Identifier of the link associated with the event
LINK_Qos_PARAMETE |[List N/A A list of QoS Parameters and their

XX.

corresponding values as specified in table
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In page 157, add after line 60 the following table:

Annex A-5: QoS

802.21 802.11 802.16 3GPP 3GPP2
Max Bitrate Peak Data Rate Maximum Sustained Maximum Peak Rate
Traffic Rate Bitrate -
Guaranteed (Min) Minimum Data Rate Minimum Reserved Guaranteed
Bitrate Traffic Rate Bitrate
Packet Loss Rate Max_IP_Packet_
Before Retransm. Loss_Rate
Packet Error Rate Packet Error Rate SDU Error Ratio
Max Packet Size Maximum MSDU Maximum SDU Packet_Size
Size Size
Delay Delay Bound Maximum Latency Transfer Delay Max_Latency
Jitter Tolerated Jitter Delay_Var_Sensi
tive

Table yy: An example of a QoS Parameter Mapping Table
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Figure 1: Event Flow Diagram: Initial Stage
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