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1. Introduction
According to S2-166970, SA2 agreed to reuse charging mechanisms used in ProSe for V2X communications over PC5.
2. Reason for Change
The followings further need to be considered. 

· Usage information report list should not include ProSe group specific parameters. .

· To support the following SA1 privacy requirements specified in TS 22.185, inclusion of the source IP address, the source Layer-2 ID and the location information (ECGI) should be conditional on operator policy 
· [R.5.3-006]
Subject to regional regulatory requirements and/or operator policy for a V2V/V2I application, the 3GPP system shall support pseudonymity and privacy of a UE in the use of a V2V/V2I application, such that no single party (operator or third party) can track a UE identity in that region.
· The UE reports the V2X usage information to the V2X control function CTF (ADF) similarly as a UE reports a ProSe usage information to the ProSe Function over the PC3ch reference point as specified in TS 32.277.
3. Proposal

· It is proposed to agree the configuration parameters related to charging and PC3ch control protocol for V2X communication over PC5 to 3GPP TS 24.386 v1.0.0 with the following changes
* * * First Change * * * *
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3.1
Definitions

For the purposes of the present document, the terms and definitions given in 3GPP TR 21.905 [1] and the following apply. 
A term defined in the present document takes precedence over the definition of the same term, if any, in 3GPP TR 21.905 [1].
V2X service identifier:
an identifier of a V2X service, e.g. PSID or ITS-AIDs of the V2X application.
V2X control function CTF (ADF): Accounting Data Forwarding (ADF) function block of the Charging Trigger Function (CTF) in the V2X control function.
For the purposes of the present document, the following terms and definitions given in 3GPP TS 23.285 [2] apply:

Intelligent Transport Systems (ITS)

ITS Application Identifier (ITS-AID)

Provider Service Identifier (PSID)

V2X service

For the purposes of the present document, the following terms and definitions given in 3GPP TS 24.334 [4] apply:

Not served by E-UTRAN
Usage information report
Usage information report list 
For the purposes of the present document, the following terms and definitions given in 3GPP TS 23.003 [14] apply:

TMGI
ECGI
* * * Next Change * * * *

3.2
Abbreviations

For the purposes of the present document, the abbreviations given in 3GPP TR 21.905 [1] and the following apply. 
An abbreviation defined in the present document takes precedence over the definition of the same abbreviation, if any, in 3GPP TR 21.905 [1].

PDB
Packet Delay Budget

PPPP
ProSe Per-Packet Priority

SAI
Service Area Identifier

SDP
Session Description Protocol
UDP
User datagram protocol
V2X

Vehicle-to-Everything
ADF
Accounting Data Forwarding function block
CTF
Charging Trigger Function 
* * * Next Change * * * *

5.2.4
Configuration parameters for V2X communication over PC5
The configuration parameters for V2X communication over PC5 consist of:

a)
an expiration time for the validity of the configuration parameters for V2X communication over PC5;

b)
a list of PLMNs in which the UE is authorized to use V2X communication over PC5 when the UE is served by E-UTRAN;

c)
an indication whether the UE is authorized to use V2X communication over PC5 when the UE is not served by E-UTRAN;

d)
per geographical area:

1)
radio parameters for V2X communication over PC5 applicable when the UE is not served by E-UTRAN and is located in the geographical area;

e)
a list of the V2X services authorized for V2X communication over PC5. Each entry of the list contains:

1)
a V2X service identifier; and

2)
a destination Layer-2 ID;

f)
PPPP to PDB mapping rules between the ProSe Per-Packet Priority (PPPP) and the Packet Delay Budget (PDB) for V2X communication over PC5;
g)
optionally, a default destination Layer-2 ID; and
h)
the usage information reporting configuration, including:
1)
the address of the server to which the UE shall upload the usage information reports;

2)
the collection period;

3)
the reporting window;

4)
whether or not the UE shall report the time stamps of the first transmission/reception during the collection period in the usage information;

5)
whether or not the UE shall report the amount of data transmitted during the collection period in the usage information, and whether with location information;

6)
whether or not the UE shall report the amount of data received during the collection period in the usage information, and whether with location information;

7)
whether or not the UE shall report the time stamps when it went in and out of E-UTRAN coverage during the collection period in the usage information;

8)
whether or not the UE shall report the list of locations of the UE when in E-UTRAN coverage during the reporting period in the usage information;
9)
whether or not the UE shall report the radio parameters used for V2X communication over PC5 (i.e. indicator of which radio resources used and radio frequency used) during the reporting period in the usage information; and
10)
a list of V2X service identifiers for V2X services identified by a V2X service identifier which do not require privacy for V2X communication over PC5.
NOTE:
For V2X services identified by a V2X service identifier which do not require privacy for V2X communication over PC5, the UE reports its source Layer-2 ID, source IP address (for IP data) and location information in the usage information. For other V2X services, the UE does not report its source Layer-2 ID, source IP address (for IP data) and location information in the usage information
Editor's Note:
configuration parameters and charging information are preliminary and subject to alignment with SA5.
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6.1.x
PC3ch control protocol for V2X communication over PC5
Editor's Note:
configuration parameters and charging information are preliminary and subject to alignment with SA5.
6.1.x.1
Transport protocol for PC3ch control protocol for V2X communication over PC5

The UE and V2X control function CTF (ADF) shall use HTTP 1.1 as specified in IETF RFC 7230 [XA] and IETF RFC 7231 [XB] as the transport protocol for messages transmitted over the PC3ch interface. The V2X messages described here shall be included in the body of either an HTTP request message or an HTTP response message. The following rules apply:

a)
The UE initiates V2X transactions with an HTTP request message containing the PC3ch request(s). 

b)
The V2X control function CTF (ADF) responds to the requests with an HTTP response message containing the PC3ch response(s) for the PC3ch request(s); and

c)
HTTP POST methods are used for PC3ch procedures.

Optionally, the operator can configure the UE with configuration parameters for establishment of the PDN connection for reaching the HPLMN V2X control function. If the UE is configured with the configuration parameter for establishment of the PDN connection for reaching the HPLMN V2X control function (see 3GPP TS 24.385 [3]):

a)
if a PDN connection for reaching the HPLMN V2X control function is not established yet, the UE shall establish the PDN connection for reaching the HPLMN V2X control function according to the UE configuration and shall send the HTTP request message via the PDN connection for reaching the HPLMN V2X control function; and

b)
if a PDN connection for reaching the HPLMN V2X control function is already established (e.g. either due to other V2X feature or due to other application), the UE shall send the HTTP request message via the PDN connection for reaching the HPLMN V2X control function;

6.1.x.2
Procedures for PC3ch control protocol for V2X communication over PC5

6.1.x.2.1
Usage information report list sending procedure

6.1.x.2.1.1
General

The purpose of the usage information report list sending procedure is to enable a UE to provide information necessary for composing of charging events related to the V2X communication over PC5 as defined in 3GPP TS 32.277 [XC].
The UE shall perform the usage information report list sending procedure with the Accounting Data Forwarding (ADF) function block of the Charging Trigger Function (CTF) in the V2X control function (V2X control function CTF (ADF)) residing in the HPLMN.

The UE shall construct the usage information report based on the policy described in subclause 5.2.4.

6.1.x.2.1.2
Usage information report list sending procedure initiation
The UE shall perform the usage information report list sending procedure if the UE is in E-UTRAN coverage and if:

a)
the following is true:

1)
if a usage information report list sending procedure was already performed after beginning of V2X communication over PC5, the configured collection period has elapsed since the end of the previous usage information report list sending procedure;

2)
if a usage information report list sending procedure was not performed yet after beginning of V2X communication over PC5, the configured collection period has elapsed since beginning of V2X communication over PC5;

3)
the configured reporting window has not elapsed after the configured collection period elapsed;

4)
the UE is in the EMM-CONNECTED mode; and

5)
the UE has usage information for at least one collection period; or

b)
the following is true:

1)
if a usage information report list sending procedure was already performed after beginning of V2X communication over PC5, the configured collection period has elapsed since the end of the previous usage information report list sending procedure;

2)
if a usage information report list sending procedure was not performed yet after beginning of V2X communication over PC5, the configured collection period has elapsed since beginning of V2X communication over PC5;

3)
the configured reporting window has elapsed after the configured collection period elapsed; and

4)
the UE has usage information for at least one collection period.
The UE shall initiate the usage information report list sending procedure by sending a USAGE_INFORMATION_REPORT_LIST message to the V2X control function CTF (ADF). 

If the UE is configured with the IP address of the V2X control function CTF (ADF), the UE shall send the USAGE_INFORMATION_REPORT_LIST message to the configured IP address of the V2X control function CTF (ADF). If the UE is not configured with the IP address of the V2X control function CTF (ADF), the UE shall send the USAGE_INFORMATION_REPORT_LIST message to the IP address of the V2X control function discovered as described in subclause 5.3.2.
In the USAGE_INFORMATION_REPORT_LIST message, the UE:

a)
shall include a new transaction ID;
b)
shall include the UE identity set to the UE's IMSI;

c)
for each collection period:

1)
shall include a sequence number of the usage information report;

2)
if the V2X service identifier of the V2X service for the V2X message is in a list of V2X service identifiers for V2X services identified by a V2X service identifier which do not require privacy for V2X communication over PC5:
A)
shall include the Source Layer-2 ID;

B)
if the type of data in the V2X message is IP, shall include an IP address used by the UE as a source address;
C)
if the UE is configured to report the time stamps when it went in and out of E-UTRAN coverage during the collection period in the usage information, for each going in or out of E-UTRAN coverage:

i)
shall include information whether the UE was in or out of E-UTRAN coverage;

ii)
shall include the time stamp of the move; and

iii)
if the UE was in E-UTRAN coverage and the UE is configured to report the list of locations of the UE when in E-UTRAN coverage during the collection period in the usage information, for each camping on a cell or usage of a cell in the EMM-CONNECTED mode:

-
shall include the ECGI of the cell; and

-
shall include the time stamp of beginning of the camping on the cell or of beginning of the usage of the cell in the EMM-CONNECTED mode;
D)
if the UE is configured to report the amount of data transmitted during the collection with location information in the usage information, per each in or out of E-UTRAN coverage period, per each E-UTRAN cell used when in E-UTRAN coverage and per V2X service identifier:
i)
shall indicate whether the data are sent in or out of E-UTRAN coverage;

ii)
if the UE transmitted data during in E-UTRAN coverage period:
-
shall include ECGI of the E-UTRAN cell;
-
shall include amount of the data transmitted during the in E-UTRAN coverage period;-
if the UE is configured to report the time stamps of the first transmission/reception during the collection period in the usage information,
-
shall include time stamp of the first transmission during the in E-UTRAN coverage period; and

-
if the UE is configured to report the radio parameters used for V2X communication over PC5 (i.e. indicator of which radio resources used and radio frequency used) during the reporting period in the usage information, shall include the indicator of which radio resources were used;

iii)
if the UE transmitted data during out of E-UTRAN coverage period:

-
shall include amount of the data transmitted during the out of E-UTRAN coverage period; and

-
if the UE is configured to report the time stamps of the first transmission/reception during the collection period in the usage information, shall include time stamp of the first transmission during the out of E-UTRAN coverage period; and
iv)
if the UE is configured to report the radio parameters used for V2X communication over PC5 (i.e. indicator of which radio resources used and radio frequency used) during the reporting period in the usage information, shall include the used radio frequency;
E)
if the UE is configured to report the amount of data transmitted during the collection period without location information in the usage information, per each in or out of E-UTRAN coverage period and per V2X service identifier:

i)
shall indicate whether the data are sent in or out of E-UTRAN coverage;

ii)
if the UE transmitted data during in E-UTRAN coverage period:
-
shall include amount of the data transmitted during the in E-UTRAN coverage period;

-
if the UE is configured to report the time stamps of the first transmission/reception during the collection period in the usage information, shall include time stamp of the first transmission during the in E-UTRAN coverage period; and

-
if the UE is configured to report the radio parameters used for V2X communication over PC5 (i.e. indicator of which radio resources used and radio frequency used) during the reporting period in the usage information, shall include the indicator of which radio resources were used;

iii)
if the UE transmitted data during out of E-UTRAN coverage period:

-
shall include amount of the data transmitted during the out of E-UTRAN coverage period; and

-
if the UE is configured to report the time stamps of the first transmission/reception during the collection period in the usage information, shall include time stamp of the first transmission during the out of E-UTRAN coverage period; and
iv)
if the UE is configured to report the radio parameters used for V2X communication over PC5 (i.e. indicator of which radio resources used and radio frequency used) during the reporting period in the usage information, shall include the used radio frequency; 
F)
if the UE is configured to report the amount of data received during the collection period with location information in the usage information, per each in or out of E-UTRAN coverage period, per each E-UTRAN cell used when in E-UTRAN coverage and per V2X service identifier:

i)
shall indicate whether the data are sent in or out of E-UTRAN coverage;

ii)
if the UE received data during in E-UTRAN coverage period:

-
shall include ECGI of the E-UTRAN cell;

-
shall include amount of the data received during the in E-UTRAN coverage period;

-
if the UE is configured to report the time stamps of the first transmission/reception during the collection period in the usage information, shall include time stamp of the first reception during the in E-UTRAN coverage period; and

-
if the UE is configured to report the radio parameters used for V2X communication over PC5 (i.e. indicator of which radio resources used and radio frequency used) during the reporting period in the usage information, shall include the indicator of which radio resources were used;

iii)
if the UE received data during out of E-UTRAN coverage period:

-
shall include amount of the data received during the out of E-UTRAN coverage period; and
-
if the UE is configured to report the time stamps of the first transmission/reception during the collection period in the usage information, shall include time stamp of the first reception during the out of E-UTRAN coverage period; and

iv)
if the UE is configured to report the radio parameters used for V2X communication over PC5 (i.e. indicator of which radio resources used and radio frequency used) during the reporting period in the usage information, shall include the used radio frequency;
G)
if the UE is configured to report the amount of data received during the collection period without location information in the usage information, per each in or out of E-UTRAN coverage period, per each E-UTRAN cell used when in E-UTRAN coverage and per V2X service identifier:

i)
shall indicate whether the data are sent in or out of E-UTRAN coverage;

ii)
if the UE received data during in E-UTRAN coverage period:

-
shall include amount of the data received during the in E-UTRAN coverage period;

-
if the UE is configured to report the time stamps of the first transmission/reception during the collection period in the usage information, shall include time stamp of the first reception during the in E-UTRAN coverage period; and

-
if the UE is configured to report the radio parameters used for V2X communication over PC5 (i.e. indicator of which radio resources used and radio frequency used) during the reporting period in the usage information, shall include the indicator of which radio resources were used;

iii)
if the UE received data during out of E-UTRAN coverage period:

-
shall include amount of the data received during the out of E-UTRAN coverage period; and
-
if the UE is configured to report the time stamps of the first transmission/reception during the collection period in the usage information, shall include time stamp of the first reception during the out of E-UTRAN coverage period; and

iv)
if the UE is configured to report the radio parameters used for V2X communication over PC5 (i.e. indicator of which radio resources used and radio frequency used) during the reporting period in the usage information, shall include the used radio frequency; and
3)
if the V2X service identifier of the V2X service for the V2X message is not in a list of V2X service identifiers for V2X services identified by a V2X service identifier which do not require privacy for V2X communication over PC5:
A)
if the UE is configured to report the time stamps when it went in and out of E-UTRAN coverage during the collection period in the usage information, for each going in or out of E-UTRAN coverage:

i)
shall include information whether the UE was in or out of E-UTRAN coverage; and
ii)
shall include the time stamp of the move;

B)
if the UE is configured to report the amount of data transmitted during the collection period, per each in or out of E-UTRAN coverage period, per each E-UTRAN cell used when in E-UTRAN coverage and per V2X service identifier:
i)
shall indicate whether the data are sent in or out of E-UTRAN coverage;

ii)
if the UE transmitted data during in E-UTRAN coverage period:

-
shall include amount of the data transmitted during the in E-UTRAN coverage period;

-
if the UE is configured to report the time stamps of the first transmission/reception during the collection period in the usage information, shall include time stamp of the first transmission during the in E-UTRAN coverage period; and

-
if the UE is configured to report the radio parameters used for V2X communication over PC5 (i.e. indicator of which radio resources used and radio frequency used) during the reporting period in the usage information, shall include the indicator of which radio resources were used;

iii)
if the UE transmitted data during out of E-UTRAN coverage period:

-
shall include amount of the data transmitted during the out of E-UTRAN coverage period; and

-
if the UE is configured to report the time stamps of the first transmission/reception during the collection period in the usage information, shall include time stamp of the first transmission during the out of E-UTRAN coverage period; and
iv)
if the UE is configured to report the radio parameters used for V2X communication over PC5 (i.e. indicator of which radio resources used and radio frequency used) during the reporting period in the usage information, shall include the used radio frequency;  
C)
if the UE is configured to report the amount of data received during the collection period, per each in or out of E-UTRAN coverage period, per each E-UTRAN cell used when in E-UTRAN coverage and per V2X service identifier:

i)
shall indicate whether the data are sent in or out of E-UTRAN coverage;

ii)
if the UE received data during in E-UTRAN coverage period:

-
shall include ECGI of the E-UTRAN cell; 

-
shall include amount of the data received during the in E-UTRAN coverage period;

-
if the UE is configured to report the time stamps of the first transmission/reception during the collection period in the usage information, shall include time stamp of the first reception during the in E-UTRAN coverage period; and

-
if the UE is configured to report the radio parameters used for V2X communication over PC5 (i.e. indicator of which radio resources used and radio frequency used) during the reporting period in the usage information, shall include the indicator of which radio resources were used;

iii)
if the UE received data during out of E-UTRAN coverage period:

-
shall include amount of the data received during the out of E-UTRAN coverage period; and
-
if the UE is configured to report the time stamps of the first transmission/reception during the collection period in the usage information, shall include time stamp of the first reception during the out of E-UTRAN coverage period; and

iv)
if the UE is configured to report the radio parameters used for V2X communication over PC5 (i.e. indicator of which radio resources used and radio frequency used) during the reporting period in the usage information, shall include the used radio frequency; and
4)
if configured radio parameters for the V2X communication over PC5 applicable in the geographical area of the UE were used during the collection period, shall include the configured radio parameters for the V2X communication over PC5 applicable in the geographical area of the UE;
6.1.x.2.1.3
Usage information report list sending procedure accepted by the V2X control function

Upon receiving a USAGE_INFORMATION_REPORT_LIST message from UE, the V2X control function CTF (ADF) triggers one or more charging data requests according to 3GPP TS 32.277 [XC].

If the USAGE_INFORMATION_REPORT_LIST message is accepted by the V2X control function CTF (ADF), the V2X control function CTF (ADF) shall send a USAGE_INFORMATION_REPORT_LIST_RESPONSE message to the UE, containing a <response-accept> element with transaction ID set to the value of the transaction ID included in the USAGE_INFORMATION_REPORT_LIST message.

6.1.x.2.1.4
Usage information report list sending procedure successful completion by the UE

Upon receipt of the USAGE_INFORMATION_REPORT_LIST_RESPONSE message containing a <response-accept> element with transaction ID set to the value of the transaction ID included in the USAGE_INFORMATION_REPORT_LIST message, the usage information report list sending procedure is successfully completed.

6.1.x.2.1.5
Usage information report list sending procedure not accepted by the V2X control function

If the USAGE_INFORMATION_REPORT_LIST message is not accepted by the V2X control function CTF (ADF), the V2X control function CTF (ADF) shall send a USAGE_INFORMATION_REPORT_LIST_RESPONSE message to the UE. In the USAGE_INFORMATION_REPORT_LIST_RESPONSE message, the V2X control function CTF (ADF):

a)
shall include a <response-reject> element with transaction ID set to the value of the transaction ID included in the USAGE_INFORMATION_REPORT_LIST message; and

b)
shall include appropriate cause value.

6.1.x.2.1.6
Usage information report list sending procedure unsuccessful completion by the UE

Upon receipt of the USAGE_INFORMATION_REPORT_LIST_RESPONSE message containing a <response-reject> element with transaction ID set to the value of the transaction ID included in the USAGE_INFORMATION_REPORT_LIST message, the usage information report list sending procedure is unsuccessfully completed.

If the USAGE_INFORMATION_REPORT_LIST_RESPONSE message contains the cause value set to #3 "Invalid Message Format", the UE shall not perform the usage information report list sending procedure until the UE powers off and powers on again or the USIM is removed.
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