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1. Overview and Scope

This service definition is compliant with the UPnP Device Architecture version 1.0.[Qos Architecture]
This service-type enables modeling of *QoS Device' function capahilities. QosDevice service is a function
typically implemented in source, sink and intermediate network elements that are in the path of traffic.

QosDevice Service is responsible for providing the appropriate network resources to traffic and state of the
device as requested by QosManager Service. [QM]

This document does not address the procedure for end to end set up a new traffic stream or revoke an
existing traffic stream.

1.1. Referenced Specifications

Unless explicitly stated otherwise herein, implementation of the mandatory provisions of any standard
referenced by this specification shall be mandatory for compliance with this specification.

1.1.1. Normative References

This section lists the normative references used in this document and includes the tag inside square
brackets that is used for each sub reference:

[Annex_G] — IEEE 802.1D-2004, Annex G, |IEEE Standard for Information technology -
Telecommunications and information exchange between systems - |EEE standard for local and
metropolitan area networks - Common specifications - Media access control (MAC) Bridges, 2004.

[XML] — Extensible Markup Language (XML) 1.0 (Second Edition), T. Bray, J.Paoli, C. M. Sperberg-
McQueen, E Maler, eds. W3C Recommendations, 6 October 2000.

[QM] — UPnP™ QosManager:1 Service Document: Note that only the schema definition used for the
A_ARG_TYPE_TrafficDescriptor is normative for UPnP QosDevice:1 service specification and the
schemais defined in the UPnP QosManager:1 document.

[DEVICE] - UPnP Device Architecture, version 1.0.

1.1.2. Informative References

This section lists the informative references used in this document and includes the tag inside square
brackets that is used for each sub reference:

[Qos Architecture] — UPnP Qos Architecture:1 Document
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2. Service Modeling Definitions

2.1. ServiceType
The following service type identifies a service that is compliant with this template:
urn:schemas-upnp-or g: service: QosDevice: 1

The shorthand QosDevice is used herein to refer to this type of service.

2.2. Namespaces

The XML[XML] in this document should be read as if the following namespace definitions are in effect.

xm ns="http://ww. upnp. or g/ schemas/ Traf fi cDescri ptorvl. xsd"[ QV
xm ns="ur n: schemas- upnp- or g: servi ce: QosManager: 1"[ QM

2.3. State Variables

Reader Note: For first-time reader, it may be more insightful to read the action definitions before
reading the state variable definitions.

2.3.1. Derived data Types

This section defines some derived data types that are represented as UPnP string data types with special
syntax.

2.3.1.1. XML Fragments as UPnP Arguments

The UPnP QoS Framework often uses XML Fragments as arguments in UPnP actions. The containing
UPnP data type is a string. This places restrictions on a string’ s content; it has to represent a well-formed
XML fragment (this includes a complete XML document).

The XML schemas used in UPnP-QoS are defined in the respective files located on
http://ww. upnp. or g/ schenmas/

In their XML fragments, implementations may use an explicit reference to appropriate name spaces.

At severa placesin the XML schemas there is room for vendor differentiation through the use of the
“any” -tag. When extending UPnP-QoS with their own XML tags, vendors should use a name space to
prevent collisions of their tags with those of other vendors. It is recommended that implementations are
not required to retrieve the corresponding schemas from the Internet.

Finally, an XML fragment, in adherence to the UPnP V1.0 architecture[ Qos Architecture], needs to be
escaped by using the normal XML rules, [XML] Section 2.4 Character Data and Markup, before
embedding it in a SOAP request or response message. The XML escaping rules are summarized from the
[XML] reference mentioned above:

The (<) character is encoded as (&It;)
The (>) character is encoded as (&gt;)
The (&) character is encoded as (& amp;)
The (") character is encoded as (& quot;)
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The (*) character is encoded as (& apos;)

Table 2-1: State Variables

Variable Name

Data Type

Allowed
Value ?

A_ARG_TYPE_TrafficDescriptor R String See section n/a n/a
232
(XML
fragment)
A_ARG_TYPE_TrafficDescriptorsPerinterfa | R String See section n/a n/a
ce 233
(XML
fragment)
A_ARG TYPE TrafficHandle R String See section n/a n/a
234
A_ARG_TYPE_NumTraffficDescriptors R Integer See section n/a n/a
235
A_ARG_TYPE_QosDeviceCapahilities R String See section n/a n/a
2.3.6
(XML
fragment)
A ARG _TYPE QosDeviceState R String See section n/a n/a
237
(XML
fragment)
Pathlnformation O String See section n/a n/a
238
(XML
fragment)
A_ARG_TYPE_QosDevicelnfo 0] String See section n/a n/a
239
(XML
fragment)
A ARG _TYPE QosStateld R String n/a n/a

! R = Required, O = Optional, X = Non-standard.
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2 Values listed in this column are required. To specify standard optional values or to delegate assignment
of values to the vendor, you must reference a specific instance of an appropriate table below.

2.3.2. A_ARG_TYPE_TrafficDescriptor

Thisis an escaped XML string, as specified in section 2.3.1.1, which contains QoS related information for
atraffic stream. Refer to [QM] document, for details of this XML fragment using the namespace,
xm ns="http://wwmv upnp. or g/ schemas/ Traf fi cDescri ptorvl. xsd"

2.3.3. A_ARG_TYPE_TrafficDescriptorsPerinterface

Thisis an escaped XML string, as specified in section 2.3.1.1, which contains the list of traffic descriptors
that are associated with a network interface on a given QosDevice.

2.3.3.1. XML Schema Definition

<xs:schemm
xm ns="http://wwmv upnp. or g/ schemas/ Traf fi cDescri pt or sPerl nterface. xsd"
el ement For mDef aul t =" qual i fi ed"

t ar get Nanmespace="htt p: / / ww. upnp. or g/ schemas/ Tr af fi cDescri pt orsPerInterf
ace. xsd"

xm ns ="http://ww. upnp. or g/ schenas™

xm ns: xs="http://ww. w3. or g/ 2001/ XM_Schenma" >

<xs:import namespace="http://ww. upnp. or g/ schemas"
schemalLocati on="Traf fi cDescri ptorvl. xsd"/>

<xs:annot ati on>
<xs: docunentati on xm :|ang="en">
Traffic Descriptors Per Interface schema
Copyri ght 2004 UPnP(tm. Al rights reserved.
</ xs: docunent ati on>

</ xs:annot at i on>

<xs: el enment nane="TrafficDescriptorsPerlnterface">
<xs: conpl exType>
<XS:sequence>
<xs: el enent nane="Tdl nterfacePair" m nCccurs="0"
maxQccur s="unbounded" >
<xs: conpl exType>
<XS:sequence>
<xs: el enent nanme="upnp-qos: Traffi cDescriptor"
m nCccurs="1" maxQccurs="1" />
<xs: el enent nanme="Interfaceld" type="xs:string
m nCccur s="1" maxQccur s="unbounded" />
</ xs: sequence>
</ xs: conpl exType>
</ xs: el emrent >
</ xs: sequence>
</ xs: conpl exType>
</ xs: el emrent >
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</ xs: schema>

2.3.3.2. Description of fieldsin the TrafficDescriptorsPer| nterface structure

The TrafficDescriptorsPerlnterface is a complex structure that consists of one or more entries of
‘TdinterfacePair’. TdinterfacePair lists one TrafficDescriptor, followed by the Interfaceld of the associated
of the interface. Here are the details about these two parameters:

TrafficDescriptor: Thisfield describes a TrafficDescriptor associated with an Interface. An Interface
can have multiple associated TrafficDescriptor objects.

Interfaceld: Thisisarequired field. Thevalueisof type string and is a unique value for a given device
and is used to identify the interface.

2.3.3.3. Sample argument XML string

<TrafficDescriptorsPerlnterface
xm ns="http://wwmv upnp. or g/ schemas/ Traf fi cDescri pt or sPerl nterface. xsd
xm ns: xs="http://ww. w3. or g/ 2001/ XM_Schenma" >
<Tdl nt er f acePai r >
<TrafficDescriptor> ...
</ TrafficDescriptor>
<Interfacel d>et hO</Interfacel d>
</ TdI nterfacePai r>
<Tdl nt er f acePai r >
<TrafficDescriptor> ...
</ TrafficDescriptor>
<Interfacel d>et hO</Interfacel d>
</ TdI nterfacePai r>
<Tdl nt er f acePai r >
<TrafficDescriptor> ...
</ TrafficDescriptor>
<Interfacel d>et hO</Interfacel d>
<Interfacel d>ethl</Interfacel d>
</ TdI nterfacePair>
<TrafficDescriptorsPerlnterface>

2.3.4. A_ARG_TYPE_TrafficHandle

A_ARG_TYPE TrafficHandle is a string to identify atraffic stream. Refer to the [QM] document for
more details.

2.3.5. A_ARG_TYPE_NumTrafficDescriptors
Thisis an integer argument. Refer to the [QM] document for more details.

2.3.6. A_ARG_TYPE_QosDeviceCapabilities

Thisis an escaped XML fragment, as specified in section 2.3.1.1, and contains information describing a
device' s QoS capahilities. Refer to

“xm ns=http://ww. upnp. or g/ schemas/ QosDevi ceCapabi l i ti es. xsd” for syntactic
details of this structure.
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2.3.6.1. XML Schema Definition

<xs:schema xm ns="http://wwmv. upnp. or g/ schemas/ QosDevi ceCapabi liti es. xsd"
el ement For mDef aul t ="qual i fi ed" i d="QosDevi ceCapabilities”
xm ns: xs="http://ww. w3. or g/ 2001/ XM_Schenma" >

<xs:annot ati on>
<xs:docunentation xm :|ang="en">
QosDevi ceCapabi l i ti esschenma.
Copyri ght 2004 UPnP(tm. Al rights reserved.
</ xs: docunent ati on>
</ xs:annot at i on>

<xs: el enent nane="QosDevi ceCapabilities">
<xs: conpl exType>
<XS:sequence>
<xs: el enent nane="Interface" mnCccurs="1"
maxQccur s="unbounded" >
<xs: conpl exType>
<XS:sequence>
<xs:el enment m nCccurs="1" maxCccurs="1" nanme="Interfacel d"
type="xs:string" />
<xs:el enment m nCccurs="0" maxCccurs="1" nanme="MacAddr ess"
t ype="MacAddr essType" />
<xs: si npl eType m nQccurs="0" maxCccurs="1"
nane="1anaTechnol ogyType" type="xs:Integer" />
</ xs: el emrent >
<xs: el enment m nCccurs="1" maxCccurs="1"
nane=" Adm ssi onCont r ol Supported">
<xs: si nmpl eType nane="Adni ssi onContr ol Type" >
<xs:restriction base="xs: NMTOKEN' >
<xs:enuneration val ue="No" />
<xs:enuneration val ue="Yes" />
</xs:restriction>
</ xs: si npl eType>
</ xs: el emrent >
<xs:si npl eType m noccurs="1" maxQccurs="1" name="NativeQos">
<xs: uni on nmenber Types="xs:string BasicNativelList"/>
</ xs: si npl eType>
<xs: si npl eType nane="Basi cNati veLi st">
<xs:restriction base="xs: NMTOKEN' >
<xs:enuneration value="Prioritized" />
<xs:enuneration value="BestEffort" />
</xs:restriction>
</ xs: si npl eType>
</ xs: el emrent >
<xs:el enment m nCccurs="1" maxCccurs="1" nanme="MaxPhyRat e"
type="xs: unsi gnedint" />
<xs:any m nCccurs="0" maxCccur s="unbounded" />
</ xs: sequence>
</ xs: conpl exType>
</ xs: el emrent >
</ xs: sequence>
</ xs: conpl exType>
</ xs: el emrent >

<xs: conpl exType name="MacAddr essType" >
<XS:sequence>
<xs:elenment m nCccurs="6" nmaxCccurs="8" name="octet-n"
type="xs: byte" />
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</ xs: sequence>
</ xs: conpl exType>

</ xs: schema>

2.3.6.2. Description of fieldsin the QosDeviceCapabilities structure

Interface: Thisisarequired field and defined as an XML element. Thisfield describes a network
interface on the QosDevice. An Interface definition is required for each interface supported by the device.
Thisinformation is provided even if the physical interfaceis down at a given time.

MacAddress: Thisisarequired field if agiven interface has an associated MacAddress. Provides the
MAC address of the Interface.

Interfaceld: Thisisarequired field. Thevalueisof type string and is a unique value for a given device
and is used to identify the interface.

lanaTechnologyType: The lanaTechnologyType is an integer that indicates media interface type, such as
802.3 (value=6) or 802.11 (value=71). The allowed integer values for this parameter are specified in the
IANA reference if Type-MIB <http://www.iana.org/assignments/ianaiftype-mib>.

AdmissionControlSupported: Thisisarequired field. AdmissionControl Supported field indicates
whether the interface on the device is capable of performing device level admission control. For this
version of the specification the device must set this parameter to avalue of “No”.

NativeQos: Thisisan optional field. Contains one of the 2 values (Prioritized, BestEffort).

MaxPhyRate: Indicates the maximum PHY rate of the interface and expressed as a value of type
Unsignedint. This parameter is optional and indicates (Units) phy rate measured in bits/sec.

2.3.6.3. Sample argument XML string

<QosDevi ceCapabi lities xm ns="http://ww. upnp. or g/ schemas/
QosDevi ceCapabi lities. xsd">
<QosDevi ceCapabi lities>
<Interface>
<MacAddr ess>0212abcdef 11</ MacAddr ess>
<Interfacel d>et hO</Interfacel d>
<l anaTechnol ogyType>6</1 anaTechnol ogyType>
<NativeQos>Prioritized</NativeQos>
<MaxPhyRat e>100000000</ MaxPhyRat e>
<Admi ssi onCont r ol Support ed>No</ Adni ssi onCont r ol Support ed>
</Interface>
<Interface>
<MacAddr ess>0212abcdef 12</ MacAddr ess>
<Interfacel d>ethl</Interfacel d>
<l anaTechnol ogyType>71</ 1| anaTechnol ogyType>
<NativeQos>Prioritized</NativeQos>
<MaxPhyRat e>3000000</ MaxPhyRat e>
<Admi ssi onCont r ol Support ed>No</ Adni ssi onCont r ol Support ed>
</Interface>
<Interface>
<MacAddr ess>0212abcdef 13</ MacAddr ess>
<Interfacel d>eth2</Interfacel d>
<l anaTechnol ogyType>6</1 anaTechnol ogyType>
<Nat i veQos>Best Ef f ort </ Nati veQos>
<MaxPhyRat e>5000000</ MaxPhyRat e>
<Admi ssi onCont r ol Support ed>No</ Adni ssi onCont r ol Support ed>
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</Interface>
</ QosDevi ceCapabi lities>

2.3.7. A_ARG_TYPE_QosDeviceState

A_ARG_TYPE_QosDeviceState is a structure that provides information about a device' s current QoS
state.

2.3.7.1. XML Schema Definition

<xs:schema xm ns="http://wwmv. upnp. or g/ schermas/ QosDevi ceSt at e. xsd"
el ement For mDef aul t ="qual i fi ed" i d="QosDevi ceSt at e"
xm ns: xs="http://ww. w3. or g/ 2001/ XM_Schenma" >

<xs:annot ati on>
<xs:docunentati on xm :|ang="en">
QosDevi ceSt at e schemma.
Copyright 2004 UPnP(tm. Al rights reserved.
</ xs: docunent ati on>
</ xs: annot ati on>
<xs: el enent nane="QosDevi ceSt at e" >
<xs: conpl exType>
<XS:sequence>
<xs:elenment m nCccurs="1" nmaxCccurs="1" name="QosSt at el d"
type="xs:string" />
<xs: el enment m nCccurs="1" maxQccur s="unbounded"”
name="1I nt er f ace" >
<xs: conpl exType>
<XS:sequence>
<xs: el enment m nCccurs="1" maxCccurs="1" nanme="Interfacel d"
type="xs:string" />
<xs: el ement m nCccurs="0" maxCccurs="4" nanme="1pAddress"
type="1pAddr essType"/ >
<xs: el enment m nCccurs="1" maxCccurs="1"
nane="|nterfaceAvailability">
<xs: si npl eType>
<xs:restriction base="xs: NMTOKEN' >
<xs:enuneration val ue="1" />
<xs:enuneration val ue="0" />
</xs:restriction>
</ xs: si npl eType>
</ xs: el emrent >
<xs:any m nCccurs="0" maxCccur s="unbounded" />
</ xs: sequence>
</ xs: conpl exType>
</ xs: el emrent >
<xs:any m nCccurs="0" maxCccur s="unbounded" />
</ xs: sequence>
</ xs: conpl exType>
</ xs: el emrent >

<xs: si npl eType nane="|pv4Address">
<xs:restriction base="xs:string">
<xs:pattern value="(([21-9]1?[0-9]|1[0-9][0-9]]|2[0-4][0-9]]| 25[O-
51)V.){3}([1-9]1?[0-9]|1[0-9][0-9]|2[0-4][0-9]|25[0-5])" />
</xs:restriction>
</ xs: si npl eType>

<xs: si npl eType nane="|pv6Address">
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<xs:restriction base="xs: hexBi nary">
<xs: |l ength val ue="32" />
</xs:restriction>
</ xs: si npl eType>

<xs: conpl exType name="I| pAddr essType" >
<XS:sequence>
<xs: choi ce>
<xs: el enent nane="1pv4" type="I|Pv4Address" />
<xs: el enent nane="1pv6" type="IPv6Address" />
</ xs: choi ce>
<xs: el enent nane="PrefixLength">
<xs:si npl eType>
<xs:restriction base="xs:positivelnteger" m nCccurs="0">
<xs: m nl ncl usi ve val ue="1" />
<xs: maxl ncl usi ve val ue="128" />
</xs:restriction>
</ xs: si npl eType>
</ xs: el emrent >
</ xs: sequence>
</ xs: conpl exType>

2.3.7.2. Description of fieldsin the A_ ARG_TYPE_QosDeviceState structure

QosStateld: Thisisarequired field. Read theory of operation for more details as to how this parameter is
used.

Interface: Thisisarequired field and defines an interface. An Interface definition is required for each
interface supported by the device.

Interfaceld: Thisisarequired field. The valueis of type string and unique for a device to identify the
interface uniquely.

IpAddress: Thisisan optional field. This specifies the IP Address of the interface. Thisis optional for
interfaces not configured with 1P Address. However the IP Address of configured interfaces must advertise
this value.

InterfaceAvailability: Thisisarequired field. The value of O indicates that the interface is not available.
A value of 1 indicates the interface is available which may include being in power-save mode.

2.3.7.3. Sample argument XML string

<QosDevi ceState xm ns="http://wwmv. upnp. or g/ schermas/ QosDevi ceSt at e. xsd" >
<QosSt at el d>MWy St at el dO01</ QosSt at el d>
<Interface>
<Interfacel d>et hO</Interfacel d>
<| pAddr ess><I pv4>10. 10. 145. 24</ | pv4></ | pAddr ess>
<InterfaceAvailability>1</InterfaceAvail ability>
</Interface>
<Interface>
<Interfacel d>ethl</Interfacel d>
<InterfaceAvail ability>0</InterfaceAvail ability>
</Interface>
<Interface>
<Interfacel d>eth2</Interfacel d>
<| pAddr ess><I pv4>10. 10. 144. 23</ | pv4></ | pAddr ess>
<InterfaceAvail ability>1</InterfaceAvail ability>
</Interface>
</ QosDevi ceSt at e>
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2.3.8. PathIinformation

Pathinformation is a structure that provides MAC address information about devices reachable through
each active interface.

2.3.8.1. XML Schema Definition

<xs:schema xm ns: xs="http://wwm. wW3. or g/ 2001/ XM_Schema"
xm ns="http://wwmv. upnp. or g/ schemas/ Pat hl nf or mat i on. xsd"
t ar get Nanmespace="htt p: / / ww. upnp. or g/ schemas/ Pat hl nf or mat i on. xsd"
el ement For mDef aul t ="qual i fi ed">

<xs:annot ati on>
<xs:docunentati on xm :|ang="en">
QosDevi ce Pat hlnformati on schena
Copyright 2004 UPnP(tm. Al rights reserved.
</ xs: docunent ati on>
</ xs: annot ati on>
<xs: el enent nane="Devi ceReachabl eMacs" >
<xs: conpl exType>
<XsS:sequence>
<xs: el enent nane="Li nkReachabl eMacs” m nCccurs="1"
maxQccur s="unbounded" >
<xs: conpl exType>
<Xs: sequence>
<xs: el enent nane="Linkld" type="xs:string" m nCccurs="1"
maxQccur s="1" />
<xs: el enent nane="Bridgel d" type="xs:string" mnCccurs="0"
maxQccur s="1" />
<xs: el enent nane="MacAddress" type="MacAddressType"
m nQccur s="0" maxQccurs="1" />
<xs: el enent nanme="Reachabl eMac" type="MacAddressType"
m nQccur s="0" maxCQccur s="unbounded" />
<xs:any m nCccurs="0" maxCccur s="unbounded" />
</ xs: sequence>
</ xs: conpl exType>
</ xs: el emrent >
<xs:any m nCccurs="0" maxCccur s="unbounded" />
</ xs: sequence>
</ xs: conpl exType>
</ xs: el emrent >
</ xs: schena>

2.3.8.2. Description of fieldsin Pathlnformation structure

LinkReachableMacs Thisisarequired field. A LinkReachableMacs definition is required for each
available link supported by the device. For a device with physical media dedicated to an interface (such as
Ethernet) there will be a LinkReachableMacs definition for each physical interface. For a device with a
shared media (such as 802.11) there will be a LinkReachableMacs definition for each device pair where
communication is supported by the device.

Linkld: Thisisarequired field. Itsvalueisof type string, it must be unique within the device. It
identifies the layer-2 link.

MacAddress: Thisisarequired field when available. Provides the MAC address of the interface for an
end point device.

ReachableM ac: Provides the MAC address(es) of end point devices that are reachable through the link,
if any.
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Bridgedld: Identifiesthe linksthat are bridged together. All links that have the same Bridgel D are
interconnected within the device such that layer-2 frames are forwarded between them.

2.3.8.3. Sample argument XML string — PC with two network interfaces
Thisis an example of an end point network device with two network interfaces.

<Devi ceReachabl eMacs xm ns="htt p://ww. upnp. or g/ schemas/ QoSDevi ce. xsd" >
<Li nkReachabl eMacs>
<Li nkl d>et hO</ Li nkl d>
<MhcAddr ess>112233aabb03</ MacAddr ess>
</ Li nkReachabl eMacs>
<Li nkReachabl eMacs>
<Li nkl d>et hl1</ Li nkl d>
<MhcAddr ess>112233aabb02</ MacAddr ess>
</ Li nkReachabl eMacs>
</ Devi ceReachabl eMacs>

2.3.8.4. Sample argument XML string — PC with two network interfaces that are both end
point device and bridged

Similar to the previous example thisis an example of an end point network device with two network
interfaces. However this device al forwards layer-2 frames between the two network interfaces.

<Devi ceReachabl eMacs xm ns="htt p://ww. upnp. or g/ schemas/ QoSDevi ce. xsd" >
<Li nkReachabl eMacs>
<Li nkl d>et hO</ Li nkl d>
<MhcAddr ess>112233aabb03</ MacAddr ess>
</ Li nkReachabl eMacs>
<Li nkReachabl eMacs>
<Li nkl d>et hl1</ Li nkl d>
<MhcAddr ess>112233aabb02</ MacAddr ess>
</ Li nkReachabl eMacs>
<Li nkReachabl eMacs>
<Li nkl d>et hO</ Li nkl d>
<Bri dgel d>Bri dge</ Bri dgel d>
<Reachabl eMac>112233aabb03</ Reachabl eMac>
<Reachabl eMac>112233aabb02</ Reachabl eMac>
<Reachabl eMac>112233aabb01</ Reachabl eMac>
<Reachabl eMac>112233aabb04</ Reachabl eMac>
</ Li nkReachabl eMacs>
<Li nkReachabl eMacs>
<Li nkl d>et hl1</ Li nkl d>
<Bri dgel d>Bri dge0O</ Bri dgel d>
<Reachabl eMac>112233aabb05</ Reachabl eMac>
</ Li nkReachabl eMacs>
</ Devi ceReachabl eMacs>

2.3.8.5. Sample argument XML string —Four port Ethernet Switch

Thisis an example of alayer-2 switching device that interconnects four physical Ethernet ports. The
device supports layer-2 frame forwarding between all ports.

<Devi ceReachabl eMacs xm ns="htt p://ww. upnp. or g/ schemas/ QoSDevi ce. xsd" >
<Li nkReachabl eMacs>
<Li nkl d>et hO</ Li nkl d>
<Bri dgel d>Bri dge0O</ Bri dgel d>
<Reachabl eMac>112233aabb03</ Reachabl eMac>
</ Li nkReachabl eMacs>
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<Li nkReachabl eMacs>
<Li nkl d>et hl1</ Li nkl d>
<Bri dgel d>Bri dge0O</ Bri dgel d>
<Reachabl eMac>112233aabb07</ Reachabl eMac>
<Reachabl eMac>112233aabb05</ Reachabl eMac>
</ Li nkReachabl eMacs>
<Li nkReachabl eMacs>
<Li nkl d>et h2</ Li nkl d>
<Bri dgel d>Bri dge0O</ Bri dgel d>
<Reachabl eMac>112233aabb02</ Reachabl eMac>
<Reachabl eMac>112233aabb01</ Reachabl eMac>
<Reachabl eMac>112233aabb04</ Reachabl eMac>
</ Li nkReachabl eMacs>
<Li nkReachabl eMacs>
<Li nkl d>et h3</ Li nkl d>
<Bri dgel d>Bri dge0O</ Bri dgel d>
</ Li nkReachabl eMacs>
</ Devi ceReachabl eMacs>

2.3.8.6. Sample argument XML string — Wireless AP with one Ethernet I nterface

Thisis an example of awireless access point with three associated wireless stations and a single Ethernet
port. The device supports layer-2 frame forwarding between all links. This includes forwarding between
wireless station or to the Ethernet interface.

<Devi ceReachabl eMacs xm ns="htt p://ww. upnp. or g/ schemas/ QoSDevi ce. xsd" >
<Li nkReachabl eMacs>
<Li nkl d>WL.0</ Li nkl d>
<Bri dgel d>Bri dge0O</ Bri dgel d>
<Reachabl eMac>112233aabb02</ Reachabl eMac>
</ Li nkReachabl eMacs>
<Li nkReachabl eMacs>
<Li nkl d>W_.1</ Li nkl d>
<Bri dgel d>Bri dgeO</ Bri dgel d>
<Reachabl eMac>112233aabb01</ Reachabl eMac>
</ Li nkReachabl eMacs>
<Li nkReachabl eMacs>
<Li nkl d>W.2</ Li nkl d>
<Bri dgel d>Bri dge0O</ Bri dgel d>
<Reachabl eMac>112233aabb04</ Reachabl eMac>
<Reachabl eMac>112233aabb09</ Reachabl eMac>
</ Li nkReachabl eMacs>
<Li nkReachabl eMacs>
<Li nkl d>et hO</ Li nkl d>
<Bri dgel d>Bri dge0O</ Bri dgel d>
<Reachabl eMac>112233aabb03</ Reachabl eMac>
<Reachabl eMac>112233aabb07</ Reachabl eMac>
<Reachabl eMac>112233aabb05</ Reachabl eMac>
</ Li nkReachabl eMacs>
</ Devi ceReachabl eMacs>

2.3.8.7. Sample argument XML string — Bridge device between Wireless station and Ethernet

Thisis an example of abridging device with two interfaces on different network technologies. It does
layer-2 forwarding of frames between wireless station interface and the wired Ethernet interface.

<Devi ceReachabl eMacs xm ns="htt p://ww. upnp. or g/ schemas/ QoSDevi ce. xsd" >
<Li nkReachabl eMacs>
<Li nkl d>WLO</ Li nkl d>
<Bri dgel d>Bri dge0O</ Bri dgel d>
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</ Li nkReachabl eMacs>
<Li nkReachabl eMacs>
<Li nkl d>et hO</ Li nkl d>
<Bri dgel d>Bri dge0O</ Bri dgel d>
<Reachabl eMac>112233aabb04</ Reachabl eMac>
</ Li nkReachabl eMacs>
</ Devi ceReachabl eMacs >

2.3.9. A_ARG_TYPE_QosDevicelnfo

A_ARG_TYPE_QosDevicelnfo is a structure that provides port numbers and protocol information
associated with atraffic stream.

2.3.9.1. XML Schema Definition

<xs:schema xm ns: xs="http://wwmv. wW3. or g/ 2001/ XM_Schema"

xm ns="http://wwmv. upnp. or g/ schermas/ QosDevi cel nf 0. xsd"

t ar get Namespace="ht t p: / / ww. upnp. or g/ schemas/ QoDevi cel nf 0. xsd"
el ement For mDef aul t ="qual i fied">

<xs:annot ati on>
<xs:docunentati on xm :|ang="en">
QoS Device Path Informati on schena
Copyright 2004 UPnP(tm. Al rights reserved.
</ xs: docunent ati on>
</ xs: annot ati on>

<xs: el enent nanme="QosDevi cel nf 0" >
<xs: conpl exType>
<XS:sequence>
<xs: el enment nane="TrafficHandl e" type="xs:string"
m nCccurs="1" maxQccurs="1"/>
<xs: el enent nane="SourcePort" type="1pPort Nunber"
m nCccur s="0" maxQccurs="1"/>
<xs: el enent nanme="Destinati onPort" type="IpPortNunber"
m nCccur s="0" maxCQccurs="1" />
<xs: el enent nane="1pProtocol" type=" |pProtocol Type"
m nCccurs="1" maxQccurs="1"/>
<xs:any m nCccurs="0" maxCccur s="unbounded" />
</ xs: sequence>
</ xs: conpl exType>

<xs: si npl eType nane="1pPort Nunber" >
<xs:restriction base="xs:positivelnteger">
<xs: m nl ncl usi ve val ue="0" />
<xs: maxl ncl usi ve val ue="65535" />
</xs:restriction>
</ xs: si npl eType>

<xs: si npl eType nane="1pProt ocol Type" >
<xs:restriction base="xs: nonNegativel nt eger">
<xs: m nl ncl usi ve val ue="0" />
<xs: maxl| ncl usi ve val ue="255" />
</xs:restriction>
</ xs: si npl eType>

</ xs: el enent >
</ xs: schema>
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2.3.9.2. Description of fieldsin A_ARG_TYPE_QosDevicel nfo structure

TrafficHandle: Thisisarequired field that identifies the Traffic Descriptor for which QoS device
information is being returned.

SourcePort: This value represents the source port that is going to be used for atraffic stream.

DestinationPort: This value represents the destination port that is going to be used for a traffic stream.

Protocol: Thisfield represents the IANA assigned protocol number of the traffic stream.

2.3.9.3. Sample argument XML string

<QosDevi cel nfo xm ns="http://ww. upnp. or g/ schenmas/ QosDevi ce. xsd" >
<Tr af fi cHandl e>abcxyz</ Tr af fi cHandl e>
<Sour cePort >1001</ Sour cePort >
<Desti nati onPort >2003</ Dest i nati onPort >
<Pr ot ocol >6</ Pr ot ocol >
</ QosDevi cel nf 0>

2.3.10.Relationships between State Variables

2.4. Eventing and Moderation

Table 2-2: Event Moderation

Variable Name Evente Moderated Max Event Logical Min Delta
d Event Rate' Combination per

PathInformation Yes Yes 2 NA NA

! Determined by N, where Rate = (Event)/(N SECs).

2(N) * (allowedVaueRange Step).

2.4.1. Event Model
The state variable Pathinformation is optional, but must be evented when implemented..

Any time there is a change in Path information, the QoS device will issue an event and send the updated
Pathinformation variable in the body of the event. This event is moderated to avoid flooding the network
with repeated events.

2.5. Actions

Immediately following this table is detailed information about these actions, including short descriptions
of the actions, the effects of the actions on state variables, and error codes defined by the actions.

Table 2-3: Actions

Name Req. or Opt. *

GetQosDeviceCapahilities R
GetQosState R
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Name Req. or Opt. *

SetupTrafficQos R
ReleaseTrafficQos R
GetPathlnformation o
GetQosDevicelnfo O

! R = Required, O = Optional, X = Non-standard.

2.5.1. GetQosDeviceCapabilities
This action returns the static QoS capabilities of the QosDevice.

2.5.1.1. Arguments

Table 2-4: Arguments for GetQosDeviceCapabilities

Argument Direction relatedStateVariable

QosDeviceCapabilities Out A_ARG_TYPE_QosDeviceCapahilities

2.5.1.2. Dependency on State (if any)
None, these are static capabilities.

2.5.1.3. Effect on State (if any)
none

2.5.1.4.Errors
Refer to UPnP Device architecture for common error codes.

Table 2-5: Error Codes for GetQosDeviceCapabilities

errorCode errorDescription  Description

2.5.2. GetQosState
This action returns the instantaneous QoS state of the device. The device must list the

TrafficDescriptor(s) in the ListOf TrafficDescriptors argument in the order they were admitted to the
device by the QosManager(s).
2.5.2.1. Arguments

Table 2-6: Arguments for GetQosState

Argument Direction relatedStateVariable

QosDeviceState Out A_ ARG _TYPE QosDeviceState
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Argument Direction relatedStateVariable
NumberOf TrafficDescriptors Out A_ARG_TYPE_NumTrafficDescriptors
ListOf TrafficDescriptors Out A_ARG_TYPE_TrafficDescriptorsPerinterface

2.5.2.2. Dependency on State (if any)
This action does not have any dependency on the state of QosDevice service.

2.5.2.3. Effect on State (if any)
This action does not have any effect on the state of QosDevice service.

2.5.2.4.Errors

Table 2-7: Error Codes for GetQosState

errorCode errorDescription  Description

2.5.3. SetupTrafficQos

SetupTrafficQoS interface indicates to the device to setup QoS for the Traffic described by

A_ARG_TYPE TrafficDescriptor. If thereis no traffic descriptor with the same
A_ARG_TYPE_TrafficHandle, then the traffic descriptor isregistered in the device. If the device aready
has the traffic descriptor (identified by the traffic handle) registered, then the device must return an error
(Error Code 702).

Please refer to the [QM] document Appendix ‘ Traffic Descriptor Matrix’ for information about all of the
fields of the TrafficDescriptor and how they are used.

Typically, the QoS Manager calls this action only once per traffic handle registration. If the QoS
Manager intends to update QoS associated with the traffic (e.g. the lease time of the traffic), then it hasto
go over the complete traffic setup process again after it has released the QoS.

2.5.3.1. Arguments

Table 2-8: Arguments for SetupTrafficQos

Argument Direction relatedStateVariable
SetupTrafficDescriptor In A_ARG_TYPE_TrafficDescriptor
QosStateld In A_ARG_TYPE_QosStateld

2.5.3.2. Dependency on State (if any)

QosStateld is provided as as input to this action. In case the current QosStateld of the device is different
than the one specified by the QosManager, the action returns an error (Error Code 760). Otherwise, the
QosDevice sets up QoS for the traffic.
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2.5.3.3. Effect on State (if any)
Upon successful completion of this action, the QosDevice sets up QoS for the traffic specified in the action

request. Please refer to * Theory of Operation’ section for more details.
25.3.4. Errors
Table 2-9: Error Codes for SetupTrafficQos

errorCode errorDescription Description

700 Traffic Handle Traffic Handle must be filled in as input to this action.
missing or empty

702 Traffic Handle A QosManager is not allowed to setup or modify QoS using
already registered | SetupTrafficQosif QoS has already been setup for that handle.

710 Incomplete All Trafficld fields (Source Ip, Destination 1P, Source Port, Destination
Trafficld Port and Protocol) must be present.

711 Insufficient The input information is not complete.
information

720 ActiveT speclndex
is not a Tspeclndex

751 Device not on path

760 QosStateld does Please refer to the ‘ Theory of Operation’ section.
not match

761 QosDevice cannot | QoS Setup failed, e.g device does not support prioritized QoS
setup this stream

2.5.4. ReleaseTrafficQos

ReleaseTrafficQoS provides an indication to the device to rel ease the QoS for the traffic identified by
A_ARG_TYPE_TrafficHandle. After thiscall, traffic handle is no longer registered at the deviceto
provide QoS. The device must release all its QoS resources allocated to that traffic.

2.5.4.1. Arguments

Table 2-10: Arguments for ReleaseTrafficQos

Argument Direction relatedStateVariable

ReleaseTrafficHandle In A_ARG TYPE TrafficHandle

2.5.4.2. Dependency on State (if any)
The TrafficHandle provided has to be valid.

2.5.4.3. Effect on State (if any)

After this call, traffic handleis no longer registered at the device to provide QoS. The device must release
all its QoS resources allocated to that traffic.
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2.5.4.4.Errors

Table 2-11: Error Codes for ReleaseTrafficQos

errorCode errorDescription Description

703 Traffic Handle
unknown to this
device

2.5.5. GetPathInformation

Thisisan optional action. When supported, this action call returns the * Pathinformation’ structure for
that QosDevice service providing information about the reachable MACs. This information may be used
by the QosManager for path determination.

2.5.5.1. Arguments

Table 2-12: Arguments for GetPathIinformation

Argument Direction relatedStateVariable

Pathlnformation Out Pathlnformation

2.5.5.2. Dependency on State (if any)
None.

2.5.5.3. Effect on State (if any)
None.

2.5.5.4.Errors

Table 2-13: Error Codes for GetPathInformation

errorCode errorDescription Description

2.5.6. GetQosDevicelnfo

Thisis an optional action. When supported, this action call returns the * QosDevicelnfo’ structure for that
QosDevice service providing information about the port number and protocol information associated with
the provided TrafficDescriptor. The device may be able to determine this information based on the
following:

- Available elements of the Trafficld
- AvTransportUri and AvTransportinstanceld if specified
- MediaServerConnectionld and MediaRendererConnectionld if specified

QosDevicelnfo returned as part of this action may be used by the QosManager to complete the traffic
identifier structure.
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2.5.6.1. Arguments

Table 2-14: Arguments for GetQosDevicelnfo

Argument Direction relatedStateVariable
TrafficDescriptor In A_ARG_TYPE_TrafficDescriptor
QosDevicelnfo Out A_ARG_TYPE QosDevicelnfo

2.5.6.2. Dependency on State (if any)

2.5.6.3. Effect on State (if any)
None.

2.5.6.4.Errors

Table 2-15: Error Codes for GetQosDevicelnfo

errorCode errorDescription Description

712 Incomplete Incomplete information. For example, in case of the UPnP AV scenario,
information to M ediaServerConnectionld, MediaRendererConnectionld, AvTransportUri
determine protocol | or AvTransportinstanceld is required but not provided.
and port humbers

2.5.7. Non-Standard Actions Implemented by a UPnP Vendor

To facilitate certification, non-standard actions implemented by UPnP vendors should be included in this
service template. The UPnP Device Architecture lists naming requirements for non-standard actions (see
the section on Description).

2.5.8. Relationships Between Actions

2.5.9. Common Error Codes

The following table lists error codes common to actions for this service type. If an action results in
multiple errors, the most specific error must be returned. These common error codes are defined in the
UPnP™ Device Architecture [DEVICE] and other Technical Committee documents.

Table 2-16: Common Error Codes

errorCode errorDescription Description

400-499 TBD See UPnP™ Device Architecture section on Control.
500-599 TBD See UPnP™ Device Architecture section on Control.
600-699 TBD See UPnNP™ Device Architecture section on Control.
700 Traffic Handle Traffic Handle must be filled in as input to this action.

missing or empty

702 Traffic Handle A QosManager is not allowed to setup or modify QoS using
already registered | SetupTrafficQos if QoS has aready been setup for that handle.
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errorCode errorDescription Description

703 Traffic Handle
unknown to this
device

710 Incomplete All Trafficld fields (Source Ip, Destination | P, Source Port,
Trafficld Destination Port and Protocol) must be present.

711 Insufficient The input information is not complete.
information

712 Incomplete Incomplete information. For example, in case of the UPnP AV
information to scenario, MediaServerConnectionld,

determine protocol | MediaRendererConnectionld, AvTransportUri or
and port numbers | AvTransportinstanceld is required but not provided.

720 ActiveT speclndex
is not a Tspeclndex

751 Device not on path

760 QosStateld does Please refer to the ‘ Theory of Operation’ section.
not match

761 QosDevice cannot | QoS Setup failed, e.g device does not support prioritized QoS
setup this stream

800-899 TBD (Specified by UPnP™ vendor.)

2.6. Theory of Operation

The QosDevice Service provides an action for control points to query the QoS state of the device, execute
actions on the device and register for events the device generates. Typicaly the QoS Management Entity
interacts with the QosDevice Service.

A UPnP QosDevice will expose its static QoS capabilities through the GetQosDeviceCapabilities action.
The static capabilities include type of native QoS support, such as "Prioritized" or "BestEffort". Other
capabilities include maximum PHY rate. Although currently device level admission control is not
supported, there is an element * AdmissionControl Supported’ which is expected to always return the value
of ‘No’.

The run time QoS state of the device may be very different from what was advertised through the
GetQoSDeviceCapabilities and this state is exposed through the GetQosState action. The GetQosState
action provides information about the currently active traffic streams on the device using
TrafficDescriptor structures.

The SetupTrafficQos action provides a mechanism for the QoS Management Entity to request the device
to provide network resources for atraffic stream identified by the TrafficDescriptor.

Race conditions may occur when different QoS Management Entities use the actions GetQosState and
SetupTrafficQos. To identify such conditions, the QosDevice provides a unique identification of its state
named QosStateld in reply to the action GetQosState. The QoS Management Entity provides QosStateld
as input argument to SetupTrafficQos. In case the QosStateld sent by the QoS Management Entity does
not match the most recent QosStateld handed out by the device, the device responds to SetupTrafficQoS
with error code 760.

2005 Contributing Members of the UPnP Forum. All Rights Reserved.



QosDevice: 1 24

The QoS Management Entity can indicate to the QosDevice to release resources in two ways. The QoS
Management Entity may either call the ReleaseTrafficQoS action or simply not renew the lease time
associated with the traffic stream.

The QosDevice provides layer 2 reachability information to the QoS Management Entity through the
GetPathinformation action. Thisinfornation includes the link identifier, MAC address, brdidging
information and reachable MAC addresses for each link on the QosDevice. Thisis useful to help a QoS
Management Entity determine the topology of the network and the path of the traffic streams.

A QoS Management Entity may provide alease time as part of a TrafficDescriptor as input to
SetupTrafficQos. When the lease time expires, the QosDevice rel eases the QoS resources allocated to that
TrafficDescriptor. In case, QoS Management Entity does not specify the lease time, the QoS resources
remain allocated until they are released by a QoS Management Entity.

The persistence of any QosDevice information across reboots is not required.
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3. XML Service Descriptions

<?xm version="1.0" encodi ng="utf-8"?>
<scpd xm ns="urn: schemas- upnp- or g: QosDevi ce: 1">

<specVer si on>
<maj or >1</ maj or >
<m nor >0</ m nor >
</ specVer si on>

<acti onLi st >
<acti on>
<nane>Cet Pat hl nf or mat i on</ name>
<ar gument Li st >
<ar gunent >
<nane>Pat hl nf or nat i on</ nane>
<di rection>out </direction>
<rel at edSt at eVari abl e>Pat hl nf or mati on</r el at edSt at eVari abl e>
</ ar gunent >
</ argunent Li st >
</ action>
<acti on>
<name>Cet QosDevi ceCapabi | i ti es</ nanme>
<ar gument Li st >
<ar gunent >
<name>QosDevi ceCapabi l i ti es</ name>
<di recti on>out </ direction>

<rel at edSt at eVari abl e>A_ ARG TYPE_QosDevi ceCapabi lities</rel at edSt at eVari
abl e>
</ ar gunent >
</ argunent Li st >
</ acti on>
<acti on>
<nane>Cet QosDevi cel nf o</ nane>
<ar gument Li st >
<ar gunent >
<nane>Set upTr af fi cDescri pt or </ name>
<di rection>i n</direction>

<rel at edSt at eVari abl e>A_ ARG TYPE TrafficDescriptor</rel atedSt at evari abl e
>
</ ar gunent >
<ar gunent >
<nane>QosDevi cel nf o</ name>
<di recti on>out </ di rection>

<rel at edSt at eVari abl e>A ARG TYPE QosDevi cel nfo</rel at edSt at eVari abl e>
</ ar gunent >
</ argunentLi st >
</ acti on>
<acti on>
<nane>Cet QosSt at e</ nanme>
<ar gument Li st >
<ar gunent >
<nane>QosDevi ceSt at e</ nane>
<di recti on>out </ di rection>
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<rel at edSt at eVari abl e>A ARG TYPE QosDevi ceSt at e</rel at edSt at eVari abl e>
</ ar gunent >
<ar gunent >
<nanme>Nunber O Tr af f i cDescr i pt or s</ nanme>
<di recti on>out </ directi on>

<rel at edSt at eVari abl e>A_ARG TYPE _Nunir af fi cDescri pt ors</rel at edSt at eVari
abl e>
</ ar gunent >
<ar gunent >
<name>Li st O Traf fi cDescri pt or s</ nane>
<di recti on>out </ directi on>

<rel at edSt at eVari abl e>A ARG TYPE TrafficDescriptorsPerlnterface</rel ated
St at eVari abl e>
</ ar gunent >
</ argunent Li st >
</ action>
<action>
<nane>Rel easeTr af fi cQos</ nanme>
<ar gument Li st >
<ar gunent >
<nane>Rel easeTr af fi cHandl e</ nane>
<di rection>i n</direction>

<rel at edSt at eVari abl e>A ARG TYPE Tr af fi cHandl e</ rel at edSt at eVari abl e>
</ ar gunent >
</ argunentLi st >
</ action>
<action>
<nane>Set upTr af f i cQos</ nane>
<ar gument Li st >
<ar gunent >
<nane>Set upTr af fi cDescri pt or </ name>
<di rection>i n</direction>

<rel at edSt at eVari abl e>A_ ARG TYPE TrafficDescriptor</rel atedSt ateVvari abl e
>
</ ar gunent >
<ar gunent >
<nane>QosSt at el d</ nane>
<di rection>i n</direction>

<rel at edSt at eVari abl e>A ARG TYPE QosSt at el d</r el at edSt at eVari abl e>
</ ar gunent >
</ argunentLi st >
</ action>
</ acti onLi st >

<servi ceSt at eTabl e>

<stateVari abl e sendEvent s="no" >
<nane>A ARG TYPE Tr af fi cHandl e</ nane>
<dat aType>stri ng</ dat aType>

</ stateVari abl e>

<stateVari abl e sendEvent s="no" >
<nane>A ARG TYPE QosSt at el d</ nanme>
<dat aType>stri ng</ dat aType>

</ stateVari abl e>

<stateVari abl e sendEvent s="no" >
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<nane>A ARG TYPE QosDevi ceSt at e</ nane>
<dat aType>stri ng</ dat aType>

</ stateVari abl e>

<stateVari abl e sendEvent s="no">
<name>A_ ARG TYPE Numfr af fi cDescri pt or s</ name>
<dat aType>ui 4</ dat aType>

</ stateVari abl e>

<stateVari abl e sendEvent s="no">
<nane>A ARG TYPE QosDevi cel nf o</ nane>
<dat aType>stri ng</ dat aType>

</ stateVari abl e>

<stateVari abl e sendEvent s="yes" >
<nane>Pat hl nf or mat i on</ name>
<dat aType>stri ng</ dat aType>

</ stateVari abl e>

<st ateVari abl e sendEvent s="no">
<name>A_ ARG TYPE QosDevi ceCapabi liti es</ nanme>
<dat aType>stri ng</ dat aType>

</ stateVari abl e>

<st ateVari abl e sendEvent s="no">
<nanme>A ARG TYPE TrafficDescri ptorsPerlnterface</nane>
<dat aType>stri ng</ dat aType>

</ stateVari abl e>

<st ateVari abl e sendEvent s="no">
<name>A_ ARG TYPE Traffi cDescri pt or </ nane>
<dat aType>stri ng</ dat aType>

</ stateVari abl e>

</ servi ceSt at eTabl e>
</ scpd>
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4. Test

No semantic tests have been specified for this service.
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