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1
Decision/action requested

Agree on path forward to align with protocol defined by CT1 for ProSe usage information reporting from the UE.
2
References

[1]
C1-150429, Usage information report - data format, CT1#90
[2]
S5-151056, Corrections to UE requirements for ProSe Direct Communication Charging

[3]
S5-151278, Introduction of CDR parameters for Prose Charging, SA5#99

[4]
TS 32.277, Proximity-based Services (ProSe) charging
[5]
S5-151056, Corrections to UE requirements for ProSe Direct Communication Charging

3
Rationale

3.1
Analysis of PC3ch Protocol

In C1-150429 [1], CT1#90 agreed to an XML schema for the usage information reports delivered over PC3ch for ProSe One-to-many Direct Communications for Public Safety Use, as per requirements provided by SA5 in S5-151056 [2] (correction to TS 32.277 [4]).

A copy of the agreed schema is attached in the Appendix for reference.

In order to easily compare this schema with our CDR structures, the schema is translated here into a pseudo ASN.1 format. General conversion rules used:

1. XML Names converted to standard ASN.1 naming conventions.

2. XML element attributes for complex data types introduced as elements in the sequence along with the actual elements.

3. XML elements that are identified with maxOccurs=”unbounded” are renamed as “listOfX” with type SEQUENCE of X. 

4. Placeholders for attribute and element extensions described in the XML schema are not included in the ASN.1. 

5. Data type conversions: xs:sequence ( SEQUENCE; xs:integer ( INTEGER or DigitString [placeholder]; xs:string ( UTFString; xs:hexBinary ( OCTET STRING; xs:boolean ( BOOLEAN; xs:dateTime ( DateTime [placeholder to be converted to TimeStamp when used in CDR]

The pseudo-ASN.1 is annotated in red with analysis for mapping to Diameter AVPs and/or ASN.1 CDRs for charging purposes.

UsageInformationReportListInfo
::= SEQUENCE

{


transactionID
[1] INTEGER,
-- local to PC3ch protocol, not included in any CDRs

uEIdentity

[2] IMSI,

-- included as the UE identity in each of the group-specific










-- CDRs


listOfUsageInformationReport
[3] SEQUENCE UsageInformationReportInfo,


listOfAppSpecificInfo


[4] SEQUENCE of AppSpecificInfo OPTIONAL 










-- ISSUE 2: which CDRs to include application specific info

}

UsageInformationReportInfo
::= SEQUENCE

{


sequenceNumber
[0] INTEGER,
-- included within each data volume container generated in 










-- each of the group-specific CDRs


listOfCoverage
[1] SEQUENCE of CoverageInfo OPTIONAL, 










-- appended to the running list of coverage information in










-- each of the group-specific CDRs









-- ISSUE 1: Do we want this information copied into each CDR?

listOfGroupInfo
[2] SEQUENCE of GroupInfo OPTIONAL, 










-- separated into individual group-specific CDRs, no need










-- for inclusion in multiple CDRs


listOfRadioParameterSet
[3] SEQUENCE of RadioParameterSetInfo OPTIONAL










-- compared against existing list of radio parameters (by 










-- time stamp) in each indvidual group-specific CDR and added,










-- if new timestamp









-- ISSUE 1 applies.
}

CoverageInfo
::= SEQUENCE

{


inCoverage
[0] BOOLEAN,

-- XML xs:boolean converted to enumerated Enumerated Diameter










-- and ASN.1


timeStamp
[1] DateTime OPTIONAL,










-- present for inCoverage is “false” and when locations are










-- not configured in the report










-- xs:DateTime converted to standard TimeStamp format


listOfLocation
[2] SEQUENCE of LocationInfo OPTIONAL










-- only present when inCoverage is “true” and configured to be










-- in the report

}

LocationInfo
::= SEQUENCE

{


eCGI

[0] ECGI OPTIONAL,
-- see above for ECGI data type


timeStamp
[1] DateTime OPTIONAL










-- xs:DateTime converted to standard TimeStamp format

}

RadioParameterSetInfo
::= SEQUENCE

{


timeStamp
[0] DateTime, 

-- xs:DateTime converted to standard TimeStamp format

params

[1] OCTET STRING
-- XML xs:hexBinary converted to OCTET STRING and stored in CDR










-- as OCTET STRING

}

--

-- Format of the params value is according to the SL-Preconfiguration-r12 ASN.1 data type

-- described in TS 36.331.

--

GroupInfo
::= SEQUENCE

{


proSeLayer2GroupID



[0] Layer2Id, 












-- only necessary to copy upon first receipt in body of












-- group-specific CDR


proSeGroupIPMulticastAddress
[1] IPAddress,












-- only necessary to copy upon first receipt in body of












-- group-specific CDR


firstTransmissionTimeStamp

[2] DateTime OPTIONAL, 












-- only necessary to upon creation of the CDR in the












-- first UIR included in that group-specific CDR











-- ISSUE 3: Originally envisioned inside the container,












-- this information is not available at this level, but












-- rather for each UIR.


firstReceptionTimeStamp


[3] DateTime OPTIONAL,












-- only necessary to upon creation of the CDR in the












-- first UIR included in that group-specific CDR











-- ISSUE 3 applies.


uESourceIPAddress



[4] IPAddress,












-- only necessary to copy upon first receipt in body of












-- group-specific CDR


proSeUEId





[5] Layer2Id, 












-- only necessary to copy upon first receipt in body of












-- group-specific CDR


listofTransmitters



[6] SEQUENCE of TransmitterInfo OPTIONAL, 












-- merged with running list of transmitters in group-












-- specific CDR


listOfTransmissions



[7] SEQUENCE of TransmissionInfo OPTIONAL, 












-- append to list of transmission containers in group-












-- specific CDR


listOfReceptions



[8] SEQUENCE of ReceptionInfo OPTIONAL 












-- append to list of receiption containers in group-












-- specific CDR

}

TransmitterInfo

::= SEQUENCE

{


sourceIPAddress
[0] IPAddress,


proSeUEId

[1] Layer2ID

}

TransmissionInfo
::= SEQUENCE
-- Same data structure as defined ReceptionInfo

{


inCoverage
[0] BOOLEAN,


eCGI

[1] ECGI OPTIONAL,
-- only present when inCoverage=”true”

amount

[2] INTEGER, 

-- INTEGER is base type for ASN.1 DataVolumeGPRS data type









-- ISSUE 4: Two different Diameter AVPs are used for input










-- (received) and output (transmitted). Which should be used?

timeStamp
[3] DateTime,

-- xs:DateTime converted to standard TimeStamp format

radioResourcesInd
[4] RadioResourcesIndicator OPTIONAL,


radioFrequency

[5] RadioFrequency OPTIONAL

}

ReceptionInfo
::= SEQUENCE

{


inCoverage
[0] BOOLEAN,


eCGI

[1] ECGI OPTIONAL,
-- only present when inCoverage=”true”

amount

[2] INTEGER,

-- INTEGER is base type for ASN.1 DataVolumeGPRS data type









-- ISSUE 4 applies.

timeStamp
[3] DateTime OPTIONAL,










-- xs:DateTime converted to standard TimeStamp format

radioResourcesInd
[4] RadioResourcesIndicator OPTIONAL,


radioFrequency

[5] RadioFrequency OPTIONAL

}

-- Miscellaneous data types

IMSI ::= SEQUENCE




-- XML integer strings are concatenated as a single UTF8String










-- to be transported using Diameter 3GPP-IMSI AVP which is










-- stored in CDR as IMSI data type = TBCD-String as per 29.002.

{








 


mCC

[1] DigitString,


mNC

[2] DigitString,


MSIN
[3] DigitString

}

IPAddress
::= UTF8String


-- IP Address types are conveyed as strings in “.” notation










-- Standard Diameter Address type is used which is an OCTET










-- STRING format to be stored in CDR using existing ASN.1










-- IPAddress definition in TS 32.298.

Layer2Id
::= OCTET STRING

-- Converted from xs:hexBinary to Diameter OCTET STRING

ECGI
::= OCTET STRING


-- XML xs:hexBinary converted to OCTET STRING as per 










-- Diameter 3GPP-User-Location-Info AVP definition and stored










-- CDR as for all user location CDR fields.

AppSpecificInfo
::= OCTET STRING
-- XML xs:hexBinary converted to OCTET STRING and stored in CDR










-- as OCTET STRING

RadioResourcesIndicator
::= INTEGER
-- XML xs:integer converted to INTEGER and stored in CDR as










-- INTEGER

{


operatorProvided
(1),


configured


(2)

}

-- 

-- Values defined as per TS 24.334, Radio Resources Indicator parameter

--

0
Reserved

--

1
the operator-provided radio resources
--

2
the configured radio resources
--

3-255
Unused
--


RadioFrequency
::= OCTET STRING
-- XML xs:hexBinary converted to OCTET STRING and stored in CDR










-- as OCTET STRING

--

-- Format of the value is according to the ARFCN-ValueEUTRA-r9 ASN.1 data type described in TS 36.331.
--

--

-- All of the following data types are provided for completeness. They are specific

-- to the PC3ch protocol and do not apply to CDR processing.

--

UsageInformationReportListResponseInfo
::= SEQUENCE

{


responseAccept
[1] UsageInformationReportListResponseAcceptInfo OPTIONAL,


responseReject
[2] UsageInformationReportListResponseRejectInfo OPTIONAL

}

UsageInformationReportListResponseAcceptInfo
::= SEQUENCE

{


transactionID
[1] INTEGER

}

UsageInformationReportListResponseRejectInfo
::= SEQUENCE

{


transactionID
[1] INTEGER,


causeValue

[2] INTEGER

}

ProSePC3chMessage
::= CHOICE

{


usageInformationReportList


[1] UsageInformationReportListInfo,


usageInformationReportListResponse
[2] UsageInformationReportListResponseInfo

}

3.2
Issues Discussion

3.2.1
Issue 1 – Common ProSe Charging Information Across Groups

Agreed CR to TS 32.277 [4], S5-151056 [5] defines that the UE collect a set of information every collection period independent of the group(s) used for the communication. These items are:

1. List of the locations of the UE when in coverage and the corresponding time stamps

2. Configured radio parameters used for the ProSe Direct Communication.

3. List of time stamps when UE goes in/out of coverage

Even though there is no correlation to the specific group(s) used for the communication, this information is generally applicable to all groups. For ease of handling, it is recommended that these fields be copied into each of the individual group-specific CDRs.

3.2.2
Issue 2 – Application Specific Data

TS 32.277 [4] requires that the UE collect application specific data associated with ProSe Direct Communication Service. There are no requirements that specify any relationship of this data to any particular collection period or group. Since no clear requirements were provided, CT1 has included the application specific data outside the context of any specific usage information report in the UsageInformationReportList-Info data type. Since there is no connection to any specific group, it is not clear in which CDR(s) this information should be stored.

One alternative is to use the approach recommended for Issue 1, copy this information into each indivdial group-specific CDR. In this case, however, the application specific data may be only related to one group or it may be related one specific application-level activity to be charged. As a result, the information would not be useful to billing domain in the other group CDRs. Care would have to be taken at the application level to ensure the data was well-identified. , If the application-level information includes identification of a chargeable event its inclusion in multiple CDRs could lead to multiple charges for the same event by the billing domain.

For format specification purposes, it is clear that the CDR definition should include support for the application specification data. However, some clarification procedures text is required and should be determined by the group. In the accompanying change request, as proposed by Qualcomm, text is proposed to clarify that application specific data is copied into each group CDR and some details about the format of the information.

3.2.3
Issue 3 – Time of First and List Usage

TS 32.277 [4] requires that for every group in each collection period, the time stamp of the first one-to-many communication transmission and reception be provided. However, TS 32.277 [4] also specifies that the List of Data Communication Data within the group-level CDR indicate the time of first and last usage within the specific container. This is directly parallel to the PS-domain flow based charging. However, for FBC, the CTF in the PCEF is aware of the start and stop of traffic for a service flow within each container and is able to provide this information. For ProSe Direct Communication, with the distributed CTF function, the UE must provide this information to the ProSe Function in order for it to be provided in the container.

Since the requirements provided were limited to first usage, separated by transmit and receive, within a usage information report, the data is not provided per data volume container. As a result, the usefulness is limited to an overall service level indication of the first time the service was used for the group.

With this idea in mind, it is recommended that the time of first usage of the group in the CDR should be captured, but no last usage should be provided. When data from multiple usage information reports is included in the CDR, then only the first usage times from the first UIR is reported.

3.2.4
Issue 4

Since transmit and receive data volumes are maintained in separate containers in the collected information from the UE as defined by CT1 in C1-150429 [1], there is a single volume count required. However, for offline charging, the standard Diameter AVPs include only Accounting-Input-Octets and Accounting-Output-Octets. 

To maximize re-use of these common AVPs, it is proposed that content of the transmit and receive AVPs utilize the standard input or output octets AVP.
In order to optimize commonality in the ASN.1 data definition, a single data type is proposed for both containers with a single “dataVolume” field that will represent either transmit or receive depending on the container in which it is included.

4
Detailed proposal

In order to align with the information provided by the UE over PC3ch as discussed above, Clause 6.1.3.4, the definition of the PF-DC-CDR, needs to be updated with the following: 

1. Add List of Coverage Info

2. Add List of Radio Parameter Sets

3. Add Time of First Transmission – to capture the information at the group level provided in the Usage Information Report from the UE.

4. Add Time of First Reception – to capture the information at the group level provided in the Usage Information Report from the UE.

5. Add List of Transmitters

6. Replace List of Direct Communication Data with List of Transmission Data and List of Reception Data

7. Add List of Application Specific Data

8. Use common table structure for Transmission and Reception Data Containers.

9. Remove Time of First Usage and Time of Last Usage from the Transmission and Reception Data Containers – this information is not available at the container level in the Usage Information Report received from the UE.

10. Keep both Data Volume Transmitted and Data Volume Received fields with indicates that each is only applicable for Transmission Data Container and Reception Data Container, respectively.

See accompanying CRs for specific changes to TS 32.277, TS 32.298 and TS 32.299.

5
Appendix: XML Schema for PC3ch messages

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

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

           xmlns="urn:3GPP:ns:ProSe:PC3ch:2014"

           elementFormDefault="qualified"

           targetNamespace="urn:3GPP:ns:ProSe:PC3ch:2014">

  <xs:annotation>

    <xs:documentation>

      Syntax of messages transmitted over the PC3ch interface

    </xs:documentation>

  </xs:annotation>

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

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

    <xs:sequence>

      <xs:element name="MCC" type="xs:integer"/>

      <xs:element name="MNC" type="xs:integer"/>

      <xs:element name="MSIN" type="xs:integer"/>

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

    </xs:sequence>

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

  </xs:complexType>

  <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="ECGI-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="UE-identity" type="IMSI-info"/>

      <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="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="ECGI" type="ECGI-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="prose-UE-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: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="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="prose-UE-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="ECGI" type="ECGI-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="ECGI" type="ECGI-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="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-pc3ch-message">

    <xs:complexType>

      <xs:choice>

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

        <xs:element name="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>

