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7.6
PC3ach control protocol for 5G ProSe direct communication
7.6.1
Transport protocol for PC3ach control protocol for 5G ProSe direct communication

The UE and 5G DDNMF CTF (ADF) shall use HTTP 1.1 as specified in IETF RFC 7231 [4] as the transport protocol for messages transmitted over the PC3ach interface. The 5G ProSe messages described here shall be included in the body of either an HTTP request message or an HTTP response message.

Editor's note:
The interface name PC3ach may be changed based on the decision by SA WG5.
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7.6.2
Procedures for PC3ach control protocol for 5G ProSe direct communication

	Next Modified Section


10.7
Messages transmitted over the PC3ach interface

10.7.1
General

This clause defines XML schema and MIME type related to messages transmitted over the PC3ach interface.
10.7.2
application/3gpp-5g-prose-pc3ach+xml

The MIME type is used to carry information related to message transmitted over the PC3ach interface. It shall be coded as an XML document compliant to the XML schema in clause 10.7.3 containing one of the following messages:

-
PROSE_USAGE_INFORMATION_REPORT_LIST; or

-
PROSE_USAGE_INFORMATION_REPORT_LIST_RESPONSE.

Each of those messages is presented in the XML document as an XML element named after the corresponding message.
10.7.3
XML Schema

<?xml version="1.0" encoding="UTF-8"?>

<xs:schema xmlns:xs="http://www.w3.org/2001/XMLSchema"

           xmlns="urn:3GPP:ns:5GProSe:PC3ach:2022"

           elementFormDefault="qualified"

           targetNamespace="urn:3GPP:ns:5GProSe:PC3ach:2022">

  <xs:annotation>

    <xs:documentation>

      Syntax of messages transmitted over the PC3ach interface

</xs:documentation>

  </xs:annotation>

  <!-- Types defined for parameters with complicate structure -->

  <xs:simpleType name="IPAddress-type">

    <xs:restriction base="xs:string"/>

  </xs:simpleType>

  <xs:simpleType name="Layer2Id-type">

    <xs:restriction base="xs:hexBinary"/>

  </xs:simpleType>

  <xs:simpleType name="NCGI-type">

    <xs:restriction base="xs:hexBinary"/>

  </xs:simpleType>

  <xs:simpleType name="AppSpecificInfo-type">

    <xs:restriction base="xs:hexBinary"/>

  </xs:simpleType>

  <xs:simpleType name="RadioResourcesIndicator-type">

    <xs:restriction base="xs:integer"/>

  </xs:simpleType>

  <xs:simpleType name="RadioFrequency-type">

    <xs:restriction base="xs:hexBinary"/>

  </xs:simpleType>

  <!--  XML attribute for any future extensions  -->

  <xs:complexType name="anyExtType">

    <xs:sequence>

      <xs:any namespace="##any" processContents="lax" minOccurs="0" maxOccurs="unbounded"/>

    </xs:sequence>

  </xs:complexType>

  <xs:complexType name="UsageInformationReportList-Info">

    <xs:sequence>

      <xs:element name="transaction-ID" type="xs:integer"/>

      <xs:element name="usage-information-report" type="UsageInformationReport-Info"

        minOccurs="1" maxOccurs="unbounded"/>

      <xs:element name="app-specific-info" type="AppSpecificInfo-type" minOccurs="0" maxOccurs="unbounded"/>

      <xs:element name="anyExt" type="anyExtType" minOccurs="0"/>

      <xs:any namespace="##other" processContents="lax" minOccurs="0" maxOccurs="unbounded"/>

    </xs:sequence>

    <xs:anyAttribute namespace="##any" processContents="lax"/>

  </xs:complexType>

  <xs:complexType name="UsageInformationReport-Info">

    <xs:sequence>

      <xs:element name="coverage" type="Coverage-info" minOccurs="0" maxOccurs="unbounded"/>

      <xs:element name="group" type="Group-info" minOccurs="0" maxOccurs="unbounded"/>

      <xs:element name="unicast" type="Unicast-info" minOccurs="0" maxOccurs="unbounded"/>

      <xs:element name="radio-parameter-set" type="RadioParameterSet-info" minOccurs="0" maxOccurs="unbounded"/>
      <xs:element name="anyExt" type="anyExtType" minOccurs="0"/>

      <xs:any namespace="##other" processContents="lax" minOccurs="0" maxOccurs="unbounded"/>

    </xs:sequence>

    <xs:attribute name="sequence-number" type="xs:integer"/>

    <xs:anyAttribute namespace="##any" processContents="lax"/>

  </xs:complexType>

  <xs:complexType name="Coverage-info">

    <xs:sequence>

      <xs:element name="location" type="Location-info" minOccurs="0"  maxOccurs="unbounded"/>

      <xs:element name="anyExt" type="anyExtType" minOccurs="0"/>

      <xs:any namespace="##other" processContents="lax" minOccurs="0" maxOccurs="unbounded"/>

    </xs:sequence>

    <xs:attribute name="in-coverage" type="xs:boolean"/>

    <xs:attribute name="timestamp" type="xs:dateTime" use="optional"/>

    <xs:anyAttribute namespace="##any" processContents="lax"/>

  </xs:complexType>

  <xs:complexType name="Location-info">

    <xs:sequence>

      <xs:element name="anyExt" type="anyExtType" minOccurs="0"/>

      <xs:any namespace="##other" processContents="lax" minOccurs="0" maxOccurs="unbounded"/>

    </xs:sequence>

    <xs:attribute name="NCGI" type="NCGI-type" use="optional"/>

    <xs:attribute name="timestamp" type="xs:dateTime" use="optional"/>

    <xs:anyAttribute namespace="##any" processContents="lax"/>

  </xs:complexType>

  <xs:complexType name="RadioParameterSet-info">

    <xs:sequence>

      <xs:element name="anyExt" type="anyExtType" minOccurs="0"/>

      <xs:any namespace="##other" processContents="lax" minOccurs="0" maxOccurs="unbounded"/>

    </xs:sequence>

    <xs:attribute name="timestamp" type="xs:dateTime" use="required"/>

    <xs:attribute name="params" type="xs:hexBinary"/>

    <xs:anyAttribute namespace="##any" processContents="lax"/>

  </xs:complexType>

  <xs:complexType name="Group-info">

    <xs:sequence>

      <xs:element name="UE-source-IP-address" type="IPAddress-type"/>

      <xs:element name="UE-source-layer2-id" type="Layer2Id-type"/>

      <xs:element name="transmitter" type="Transmitter-info" minOccurs="0" maxOccurs="unbounded"/>

      <xs:element name="transmission" type="Transmission-info" minOccurs="0" maxOccurs="unbounded"/>

      <xs:element name="reception" type="Reception-info" minOccurs="0" maxOccurs="unbounded"/>

      <xs:element name="anyExt" type="anyExtType" minOccurs="0"/>
      <xs:element name="qos-flow" type="QoSFlow-info" minOccurs="0" maxOccurs="unbounded"/>
      <xs:any namespace="##other" processContents="lax" minOccurs="0" maxOccurs="unbounded"/>

    </xs:sequence>

    <xs:attribute name="prose-layer2-group-ID" type="Layer2Id-type"/>

    <xs:attribute name="prose-group-IP-multicast-address" type="IPAddress-type"/>

    <xs:attribute name="first-transmission-timestamp" type="xs:dateTime" use="optional"/>

    <xs:attribute name="first-reception-timestamp" type="xs:dateTime" use="optional"/>

    <xs:anyAttribute namespace="##any" processContents="lax"/>

  </xs:complexType>

  <xs:complexType name="Unicast-info">

    <xs:sequence>

      <xs:element name="UE-source-IP-address" type="IPAddress-type"/>

      <xs:element name="UE-source-layer2-id" type="Layer2Id-type"/>

      <xs:element name="transmitter" type="Transmitter-info" minOccurs="0" maxOccurs="unbounded"/>
      <xs:element name="receiver" type="Receiver-info" minOccurs="0" maxOccurs="unbounded"/>
      <xs:element name="transmission" type="Transmission-info" minOccurs="0" maxOccurs="unbounded"/>

      <xs:element name="reception" type="Reception-info" minOccurs="0" maxOccurs="unbounded"/>
      <xs:element name="relay-UE" type="RelayUE-info" minOccurs="0" maxOccurs="unbounded"/>

      <xs:element name="relay" type="Relay-info" minOccurs="0" maxOccurs="unbounded"/>
      <xs:element name="qos-flow" type="QoSFlow-info" minOccurs="0" maxOccurs="unbounded"/>
      <xs:element name="anyExt" type="anyExtType" minOccurs="0"/>

      <xs:any namespace="##other" processContents="lax" minOccurs="0" maxOccurs="unbounded"/>

    </xs:sequence>

    <xs:attribute name="first-transmission-timestamp" type="xs:dateTime" use="optional"/>

    <xs:attribute name="first-reception-timestamp" type="xs:dateTime" use="optional"/>

    <xs:anyAttribute namespace="##any" processContents="lax"/>

  </xs:complexType>

  <xs:complexType name="Transmitter-info">

    <xs:sequence>

      <xs:element name="anyExt" type="anyExtType" minOccurs="0"/>

      <xs:any namespace="##other" processContents="lax" minOccurs="0" maxOccurs="unbounded"/>

    </xs:sequence>

    <xs:attribute name="source-IP-address" type="IPAddress-type"/>

    <xs:attribute name="source-layer2-id" type="Layer2Id-type"/>

    <xs:anyAttribute namespace="##any" processContents="lax"/>

  </xs:complexType>

  <xs:complexType name="Transmission-info">

    <xs:sequence>

      <xs:element name="anyExt" type="anyExtType" minOccurs="0"/>

      <xs:any namespace="##other" processContents="lax" minOccurs="0" maxOccurs="unbounded"/>

    </xs:sequence>

    <xs:attribute name="in-coverage" type="xs:boolean"/>

    <xs:attribute name="NCGI" type="NCGI-type" use="optional"/>

    <xs:attribute name="amount" type="xs:integer"/>

    <xs:attribute name="timestamp" type="xs:dateTime" use="optional"/>

    <xs:attribute name="radio-resources-ind" type="RadioResourcesIndicator-type" use="optional"/>

    <xs:attribute name="radio-frequency" type="RadioFrequency-type" use="optional"/>

    <xs:anyAttribute namespace="##any" processContents="lax"/>

  </xs:complexType>

  <xs:complexType name="Reception-info">

    <xs:sequence>

      <xs:element name="anyExt" type="anyExtType" minOccurs="0"/>

      <xs:any namespace="##other" processContents="lax" minOccurs="0" maxOccurs="unbounded"/>

    </xs:sequence>

    <xs:attribute name="in-coverage" type="xs:boolean"/>

    <xs:attribute name="NCGI" type="NCGI-type" use="optional"/>

    <xs:attribute name="amount" type="xs:integer"/>

    <xs:attribute name="timestamp" type="xs:dateTime" use="optional"/>

    <xs:attribute name="radio-resources-ind" type="RadioResourcesIndicator-type" use="optional"/>

    <xs:attribute name="radio-frequency" type="RadioFrequency-type" use="optional"/>

    <xs:anyAttribute namespace="##any" processContents="lax"/>

  </xs:complexType>
  <xs:complexType name="Receiver-info">

    <xs:sequence>

      <xs:element name="anyExt" type="anyExtType" minOccurs="0"/>

      <xs:any namespace="##other" processContents="lax" minOccurs="0" maxOccurs="unbounded"/>

    </xs:sequence>

    <xs:attribute name="target-IP-address" type="IPAddress-type"/>

    <xs:attribute name="target-layer2-id" type="Layer2Id-type"/>

    <xs:anyAttribute namespace="##any" processContents="lax"/>

  </xs:complexType>

  <xs:complexType name="RelayUE-info">

    <xs:sequence>

      <xs:element name="anyExt" type="anyExtType" minOccurs="0"/>

      <xs:any namespace="##other" processContents="lax" minOccurs="0" maxOccurs="unbounded"/>

    </xs:sequence>

    <xs:attribute name="relay-UE-IP-address" type="IPAddress-type"/>

    <xs:attribute name="relay-UE-layer2-id" type="Layer2Id-type"/>

    <xs:anyAttribute namespace="##any" processContents="lax"/>

  </xs:complexType>

  <xs:complexType name="Relay-info">

    <xs:sequence>

      <xs:element name="anyExt" type="anyExtType" minOccurs="0"/>

      <xs:any namespace="##other" processContents="lax" minOccurs="0" maxOccurs="unbounded"/>

    </xs:sequence>

    <xs:attribute name="NCGI" type="NCGI-type" use="optional"/>

    <xs:attribute name="amount" type="xs:integer"/>

    <xs:attribute name="timestamp" type="xs:dateTime" use="optional"/>

    <xs:attribute name="radio-resources-ind" type="RadioResourcesIndicator-type" use="optional"/>

    <xs:attribute name="radio-frequency" type="RadioFrequency-type" use="optional"/>

    <xs:anyAttribute namespace="##any" processContents="lax"/>

  </xs:complexType>

  <xs:complexType name="QoSFlow-info">

    <xs:sequence>

      <xs:element name="qos-parameter-set" type="QosParameterSet-info" minOccurs="0"  maxOccurs="unbounded"/>
      <xs:element name="anyExt" type="anyExtType" minOccurs="0"/>

      <xs:any namespace="##other" processContents="lax" minOccurs="0" maxOccurs="unbounded"/>

    </xs:sequence>

    <xs:attribute name="timestamp" type="xs:dateTime" use="optional"/>

    <xs:attribute name="qos-flow-id" type="xs:hexBinary" minOccurs="0"  maxOccurs="unbounded"/>
    <xs:attribute name="amount" type="xs:integer"/>

   <xs:anyAttribute namespace="##any" processContents="lax"/>

  </xs:complexType>

  <xs:complexType name="QosParameterSet-info">

    <xs:sequence>

      <xs:element name="anyExt" type="anyExtType" minOccurs="0"/>

      <xs:any namespace="##other" processContents="lax" minOccurs="0" maxOccurs="unbounded"/>

    </xs:sequence>

    <xs:attribute name="pqi" type="xs:hexBinary"/>

<xs:attribute name="gfbr" type="xs:hexBinary"/>
    <xs:attribute name="mfbr" type="xs:hexBinary"/>

    <xs:attribute name="averaging-window" type="xs:hexBinary"/>

    <xs:attribute name="Resource-type" type="xs:hexBinary"/>

    <xs:attribute name="default-priority-level" type="xs:hexBinary"/>

    <xs:attribute name="packet-delay-budget" type="xs:hexBinary"/>

    <xs:attribute name="packet-error-rate" type="xs:hexBinary"/>
    <xs:attribute name="default-maximum-data-burst-volume" type="xs:hexBinary"/>
    <xs:anyAttribute namespace="##any" processContents="lax"/>

  </xs:complexType>

  <xs:complexType name="UsageInformationReportListResponse-Info">

    <xs:sequence>

     <xs:element name="response-accept" type="UsageInformationReportListResponseAccept-Info" minOccurs="0"/>

     <xs:element name="response-reject" type="UsageInformationReportListResponseReject-Info" minOccurs="0"/>

     <xs:element name="anyExt" type="anyExtType" minOccurs="0"/>

     <xs:any namespace="##other" processContents="lax" minOccurs="0" maxOccurs="unbounded"/>

    </xs:sequence>

    <xs:anyAttribute namespace="##any" processContents="lax"/>

  </xs:complexType>

  <xs:complexType name="UsageInformationReportListResponseAccept-Info">

    <xs:sequence>

      <xs:element name="transaction-ID" type="xs:integer"/>

      <xs:element name="anyExt" type="anyExtType" minOccurs="0"/>

      <xs:any namespace="##other" processContents="lax" minOccurs="0" maxOccurs="unbounded"/>

    </xs:sequence>

    <xs:anyAttribute namespace="##any" processContents="lax"/>

  </xs:complexType>

  <xs:complexType name="UsageInformationReportListResponseReject-Info">

    <xs:sequence>

      <xs:element name="transaction-ID" type="xs:integer"/>

      <xs:element name="cause-value" type="xs:integer"/>

      <xs:element name="anyExt" type="anyExtType" minOccurs="0"/>

      <xs:any namespace="##other" processContents="lax" minOccurs="0" maxOccurs="unbounded"/>

    </xs:sequence>

    <xs:anyAttribute namespace="##any" processContents="lax"/>

  </xs:complexType>

  <xs:element name="prose-pc3ach-message">

    <xs:complexType>

      <xs:choice>

        <xs:element name="PROSE_USAGE_INFORMATION_REPORT_LIST" type="UsageInformationReportList-Info"/>

        <xs:element name="PROSE_USAGE_INFORMATION_REPORT_LIST_RESPONSE" type="UsageInformationReportListResponse-Info"/>

        <xs:element name="anyExt" type="anyExtType"/>

        <xs:any namespace="##other" processContents="lax"/>

      </xs:choice>

      <xs:anyAttribute namespace="##any" processContents="lax"/>

    </xs:complexType>

  </xs:element>

</xs:schema>
10.7.4
Semantics

10.7.4.1
General

The <prose-pc3ach-message> element is the root element of this XML document.

The <prose-pc3ach-message> element contains one of the following:

a)
<PROSE_USAGE_INFORMATION_REPORT_LIST> element;

b)
<PROSE_USAGE_INFORMATION_REPORT_LIST_RESPONSE> element;

c)
<anyExt> element containing elements defined in future releases; or

d)
one or more elements from other namespace defined in future releases.

The <prose-pc3ach-message> element contains zero, one or more attributes defined in future releases.
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11.7
Formats for messages transmitted over the PC3ach interface

11.7.1
Data types format in XML schema

To exchange structured information over the transport protocol, XML text format/notation is introduced.

The corresponding XML data types for the data types used in 5G ProSe PC3ach messages are provided in table 11.7.1.

Table 11.7.1: Primitive or derived types for 5G ProSe PC3ach Parameter Type
	5G ProSe Parameter Type
	Type in XML Schema

	Integer
	xs:integer

	String
	xs:string

	Boolean
	xs:boolean

	Binary
	xs:hexBinary

	Bit string
	xs:hexBinary

	Time
	xs:dateTime


For complex data types described in clause 11.7.2, an XML "complexType" can be used.

Message construction shall be compliant with W3C REC-xmlschema-2-20041028 [29]. 
11.7.2
Parameters in messages transmitted over the PC3ach interface

11.7.2.1
Transaction ID

This parameter is used to uniquely identify a message transmitted over the PC3ach interface when it is combined with another message transmitted over the PC3ach interface in the same transport message. The UE shall set this parameter to a new number for each outgoing new message which includes this information element and is transmitted over the PC3ach interface. The transaction ID is an integer in the 0-255 range.
	Next Modified Section


11.7.2.7
Timestamp

This parameter is used to indicate time and date. The format of this parameter follows the XML data type defined in table 11.7.1 for 5G ProSe PC3ach message parameter type "Time".
	Next Modified Section


A.1.3
application/3gpp-5g-prose-pc3ach+xml

Your Name:


<MCC name>

Your Email Address:


<MCC email address>

Media Type Name:


Application

Subtype name:


Vendor Tree - 3gpp-5g-prose-pc3ach+xml

Required parameters:


None

Optional parameters:


"charset"
the parameter has identical semantics to the charset parameter of the "application/xml" media type as specified in clause 9.1 of IETF RFC 7303 [42].


Encoding considerations:


binary.

Security considerations:


Same as general security considerations for application/xml media type as specified in clause 9.1 of IETF RFC 7303 [42]. The information transported in this media type does not include active or executable content. Mechanisms for privacy and integrity protection of protocol parameters exist. Those mechanisms as well as authentication and further security mechanisms are described in 3GPP TS 33.503 [34].


This media type does not include provisions for directives that institute actions on a recipient's files or other resources.


This media type does not include provisions for directives that institute actions that, while not directly harmful to the recipient, may result in disclosure of information that either facilitates a subsequent attack or else violates a recipient's privacy in any way.


This media type does not employ compression.

Interoperability considerations:


The media type allows for interoperability of messages transmitted over the PC3ach interface, including those related to transport of the usage information request of proximity services. The messages are sent between user equipment and mobile network.

Published specification:


3GPP TS 24.554 (http://www.3gpp.org/ftp/Specs/html-info/24554.htm)

Applications which use this media type:


n/a

Fragment identifier considerations:


The handling in clause 5 of IETF RFC 7303 [42] applies.

Restrictions on usage:


None

Provisional registration? (standards tree only):


n/a

Additional information:

1.
Deprecated alias names for this type:
n/a

2.
Magic number(s):
n/a

3.
File extension(s):
n/a

4.
Macintosh File Type Code(s):
n/a

5.
Object Identifier(s) or OID(s):
n/a

Intended usage:


Common.

Other information/general comment:


The media type is intended to be used in proximity service procedures.

Person to contact for further information:

-
Name: <MCC name>

-
Email: <MCC email address>

-
Author/Change controller:

i)
Author: 3GPP CT1 Working Group/3GPP_TSG_CT_WG1@LIST.ETSI.ORG

ii)
Change controller: <MCC name>/<MCC email address>
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