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* * * First Change * * * *
[bookmark: _Toc525231174][bookmark: _Toc59198574][bookmark: _Toc75282932]7.x.2	Procedures for PC3ch control protocol for 5G ProSe direct communication
[bookmark: _Toc525231175][bookmark: _Toc59198575][bookmark: _Toc75282933]7.x.2.1	Usage information report list sending procedure
[bookmark: _Toc525231176][bookmark: _Toc59198576][bookmark: _Toc75282934]7.x.2.1.1	General
The purpose of the usage information report list sending procedure is to enable a 5G ProSe-enabled UE to provide information necessary for composing of charging events related to the 5G ProSe direct communication as defined in 3GPP TS 32.277 [yy].
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 5G DDNMF (5G DDNMF CTF (ADF)) residing in the HPLMN.
The UE shall construct the usage information report based on the configuration described in clause 5.2.
[bookmark: _Toc525231177][bookmark: _Toc59198577][bookmark: _Toc75282935]7.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 NG-RAN coverage and if:
a)	the following is true:
1)	the configured collection period has elapsed, either since the beginning of 5G ProSe direct communication (if it is the first usage information report list sending procedure performed after the beginning of 5G ProSe direct communication) or since the end of the previous usage information report list sending procedure;
2)	the configured reporting window has not elapsed after the configured collection period elapsed;
3)	the UE is in the RRC_CONNECTED mode (see 3GPP TS 38.300 [21]); and
4)	the UE has usage information for at least one collection period; or
b)	the following is true:
1)	the configured collection period has elapsed, either since the beginning of 5G ProSe direct communication (if it is the first usage information report list sending procedure performed after the beginning of 5G ProSe direct communication) or since the end of the previous usage information report list sending procedure;
2)	the configured reporting window has elapsed after the configured collection period elapsed; and
3)	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 PROSE_USAGE_INFORMATION_REPORT_LIST message to the 5G DDNMF CTF (ADF). 
If the UE is configured with the address of the 5G DDNMF CTF (ADF) for uploading the usage information reports, the UE shall send the PROSE_USAGE_INFORMATION_REPORT_LIST message to the configured address of the 5G DDNMF CTF (ADF). If the UE is not configured with the address of the 5G DDNMF CTF (ADF) for uploading the usage information reports, the UE shall send the PROSE_USAGE_INFORMATION_REPORT_LIST message to the IP address of the 5G DDNMF discovered as described in clause 6.1.2.2.
In the PROSE_USAGE_INFORMATION_REPORT_LIST message, the UE:
a)	shall include a new transaction ID;
b)	for each collection period:
1)	shall include a sequence number of the usage information report;
2)	if the UE is configured to report the time stamps when it went in and out of NG-RAN coverage during the collection period in the usage information, for each going in or out of NG-RAN coverage:
i)	shall include the information of whether the UE was in or out of NG-RAN coverage;
ii)	shall include the time stamp of the move; and
iii)	if the UE was in NG-RAN coverage and the UE is configured to report the list of locations of the UE when in NG-RAN coverage during the collection period in the usage information, for each camping on a cell or usage of a cell in the 5GMM-CONNECTED mode:
A)	shall include the NG-RAN cell global identification of the cell; and
B)	shall include the time stamp of beginning of the camping on the cell or of beginning of the usage of the cell in the 5GMM-CONNECTED mode;
3)	in case of broadcast and groupcast mode 5G ProSe direct communication,  for each group identified by ProSe layer-2 group ID:
i)	if the UE is configured to report the group parameters in the usage information, shall include the ProSe layer-2 group ID, ProSe group IP multicast address, the IP address used by the UE as a source IP address, and the layer-2 ID used by the UE as a source layer-2 ID;
ii)	if the UE transmitted data during the collection period and the UE is configured to report the time stamps of the first transmission/reception during the collection period in the usage information, shall include the time stamp of the first transmission to the ProSe Group IP multicast address in the collection period;
iii)	if the UE received data during the collection period and the UE is configured to report the time stamps of the first transmission/reception during the collection period in the usage information, shall include the time stamp of the first reception from the ProSe Group IP multicast address in the collection period;
iv)	for each transmitter in groupcast mode 5G ProSe direct communication, shall include the source layer-2 ID and IP address of the transmitter;
v)	if the UE is configured to report the amount of data transmitted during the collection period with location information in the usage information, per each in or out of NG-RAN coverage period and per each NG-RAN cell used when in NG-RAN coverage:
A)	shall indicate whether the data are sent in or out of NG-RAN coverage;
B)	if the UE transmitted data in an NG-RAN cell during an in NG-RAN coverage period:
-	shall include the NG-RAN cell global identification of the NG-RAN cell;
-	shall include the amount of data transmitted in the NG-RAN cell;
-	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 in the NG-RAN cell; and
-	if the UE is configured to report the radio parameters used for 5G ProSe direct communication during the reporting period in the usage information, shall include the indicator of which radio resources were used and radio frequency used; and
C)	if the UE transmitted data during out of NG-RAN coverage period:
-	shall include the amount of data transmitted during the out of NG-RAN 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 NG-RAN coverage period; and
-	if the UE is configured to report the radio parameters used for 5G ProSe direct communication during the reporting period in the usage information, shall include the used radio frequency;
vi)	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 NG-RAN coverage period:
A)	shall indicate whether the data are sent in or out of NG-RAN coverage;
B)	if the UE transmitted data during in NG-RAN coverage period:
-	shall include the amount of data transmitted during the in NG-RAN 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 NG-RAN coverage period; and
-	if the UE is configured to report the radio parameters used for 5G ProSe direct communication during the reporting period in the usage information, shall include the indicator of which radio resources were used and radio frequency used; and
C)	if the UE transmitted data during out of NG-RAN coverage period:
-	shall include the amount of data transmitted during the out of NG-RAN 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 NG-RAN coverage period; and
-	if the UE is configured to report the radio parameters used for 5G ProSe direct communication during the reporting period in the usage information, shall include the used radio frequency;
vii)	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 NG-RAN coverage period and per each NG-RAN cell used when in NG-RAN coverage:
A)	shall indicate whether the data are received in or out of NG-RAN coverage;
B)	if the UE received data in an NG-RAN cell during an in NG-RAN coverage period:
-	shall include the NG-RAN cell global identification of the NG-RAN cell;
-	shall include the amount of data received in the NG-RAN cell;
-	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 in the NG-RAN cell; and
-	if the UE is configured to report the radio parameters used for 5G ProSe direct communication during the reporting period in the usage information, shall include the indicator of which radio resources were used and radio frequency used; and
C)	if the UE received data during out of NG-RAN coverage period:
-	shall include the amount of data received during the out of NG-RAN 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 NG-RAN coverage period; and
-	if the UE is configured to report the radio parameters used for 5G ProSe direct communication during the reporting period in the usage information, shall include the used radio frequency; and
viii)	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 NG-RAN coverage period:
A)	shall indicate whether the data are received in or out of NG-RAN coverage;
B)	if the UE received data during in NG-RAN coverage period:
-	shall include the amount of data received during the in NG-RAN 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 NG-RAN coverage period; and
-	if the UE is configured to report the radio parameters used for 5G ProSe direct communication during the reporting period in the usage information, shall include the indicator of which radio resources were used and radio frequency used; and
C)	if the UE received data during out of NG-RAN coverage period:
-	shall include the amount of data received during the out of NG-RAN 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 out of NG-RAN coverage period; and
-	if the UE is configured to report the radio parameters used for 5G ProSe direct communication during the reporting period in the usage information, shall include the used radio frequency; and
ix)	if the UE is configured to report QoS flow information, per each QoS flow identified by the PQFI:
A)	if the UE transmitted the QoS flow during the collection period:
-	shall include the time stamp for start of transmission of the QoS flow in the collection period;
-	shall include the time stamp for end of transmission of the QoS flow in the collection period;
-	shall include the (initial) PC5 QoS parameters of the QoS flow in the collection period as specified in clause 10.x.4.2;
-	shall include the amount of data of the QoS flow transmitted with the (initial) PC5 QoS parameters in the collection period; and
-	if the PC5 QoS parameters of the QoS flow were changed during the collection period, shall include the time stamp for start of transmission of the QoS flow with the new PC5 QoS parameters, the new PC5 QoS parameters of the QoS flow as specified in clause 10.x.4.2, and the amount of data of the QoS flow transmitted with the new PC5 QoS parameters in the collection period; or
B)	if the UE received the QoS flow during the collection period:
-	shall include the time stamp for start of reception of the QoS flow in the collection period;
-	shall include the time stamp for end of reception of the QoS flow in the collection period;
-	shall include the (initial) PC5 QoS parameters of the QoS flow in the collection period as specified in clause 10.x.4.2;
-	shall include the amount of data of the QoS flow received with the (initial) PC5 QoS parameters in the collection period; and
-	if the PC5 QoS parameters of the QoS flow were changed during the collection period, shall include the time stamp for start of reception of the QoS flow with the new PC5 QoS parameters, the new PC5 QoS parameters of the QoS flow as specified in clause 10.x.4.2, and the amount of data of the QoS flow received with the new PC5 QoS parameters in the collection period; and
4)		in case of unicast mode 5G ProSe direct communication, for each 5G ProSe direct communication identified by the source layer-2 ID and destination layer-2 ID for unicast communication:
i)	shall include the IP address used by the UE as a source IP address, and the layer-2 ID used by the UE as a source layer-2 ID;
ii)	if the UE transmitted data during the collection period and the UE is configured to report the time stamps of the first transmission/reception during the collection period in the usage information, shall include the time stamp of the first transmission in the 5G ProSe direct communication in the collection period;
iii)	if the UE received data during the collection period and the UE is configured to report the time stamps of the first transmission/reception during the collection period in the usage information, shall include the time stamp of the first reception in the 5G ProSe direct communication in the collection period;
iv)	for each transmitter in unicast mode 5G ProSe direct communication not between the remote UE and the 5G ProSe UE-to-network relay UE, shall include the source layer-2 ID and IP address of the transmitter, target layer-2 ID and IP address of the receiver;
v)	for each transmitter in unicast mode 5G ProSe direct communication between the remote UE and the 5G ProSe UE-to-network relay UE, shall include the source layer-2 ID and IP address of the transmitter, layer-2 ID and IP address of 5G ProSe UE-to-network relay UE;
vi)	if the UE is configured to report the amount of data transmitted during the collection period with location information in the usage information, per each in or out of NG-RAN coverage period and per each NG-RAN cell used when in NG-RAN coverage:
A)	shall indicate whether the data are sent in or out of NG-RAN coverage;
B)	if the UE transmitted data in an NG-RAN cell during an in NG-RAN coverage period:
-	shall include the NG-RAN cell global identification of the NG-RAN cell;
-	shall include the amount of data transmitted in the NG-RAN cell;
-	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 in the NG-RAN cell; and
-	if the UE is configured to report the radio parameters used for 5G ProSe direct communication during the reporting period in the usage information, shall include the indicator of which radio resources were used and radio frequency used; and
C)	if the UE transmitted data during out of NG-RAN coverage period:
-	shall include the amount of data transmitted during the out of NG-RAN 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 NG-RAN coverage period; and
-	if the UE is configured to report the radio parameters used for 5G ProSe direct communication during the reporting period in the usage information, shall include the used radio frequency;
vii)	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 NG-RAN coverage period:
A)	shall indicate whether the data are sent in or out of NG-RAN coverage;
B)	if the UE transmitted data during in NG-RAN coverage period:
-	shall include the amount of data transmitted during the in NG-RAN 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 NG-RAN coverage period; and
-	if the UE is configured to report the radio parameters used for 5G ProSe direct communication during the reporting period in the usage information, shall include the indicator of which radio resources were used and radio frequency used; and
C)	if the UE transmitted data during out of NG-RAN coverage period:
-	shall include the amount of data transmitted during the out of NG-RAN 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 NG-RAN coverage period; and
-	if the UE is configured to report the radio parameters used for 5G ProSe direct communication during the reporting period in the usage information, shall include the used radio frequency;
viii)	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 NG-RAN coverage period and per each NG-RAN cell used when in NG-RAN coverage:
A)	shall indicate whether the data are received in or out of NG-RAN coverage;
B)	if the UE received data in an NG-RAN cell during an in NG-RAN coverage period:
-	shall include the NG-RAN cell global identification of the NG-RAN cell;
-	shall include the amount of data received in the NG-RAN cell;
-	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 in the NG-RAN cell; and
-	if the UE is configured to report the radio parameters used for 5G ProSe direct communication during the reporting period in the usage information, shall include the indicator of which radio resources were used and radio frequency used; and
C)	if the UE received data during out of NG-RAN coverage period:
-	shall include the amount of data received during the out of NG-RAN 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 NG-RAN coverage period; and
-	if the UE is configured to report the radio parameters used for 5G ProSe direct communication during the reporting period in the usage information, shall include the used radio frequency; and
ix)	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 NG-RAN coverage period:
A)	shall indicate whether the data are received in or out of NG-RAN coverage;
B)	if the UE received data during in NG-RAN coverage period:
-	shall include the amount of data received during the in NG-RAN 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 NG-RAN coverage period; and
-	if the UE is configured to report the radio parameters used for 5G ProSe direct communication during the reporting period in the usage information, shall include the indicator of which radio resources were used and radio frequency used; and
C)	if the UE received data during out of NG-RAN coverage period:
-	shall include the amount of data received during the out of NG-RAN 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 out of NG-RAN coverage period; and
-	if the UE is configured to report the radio parameters used for 5G ProSe direct communication during the reporting period in the usage information, shall include the used radio frequency; and
x)	if the UE acts as a 5G ProSe UE-to-network relay UE, per each NG-RAN cell used during the 5G ProSe direct communication between the remote UE and the 5G ProSe UE-to-network relay UE:
A)	shall include the NG-RAN cell global identification of the NG-RAN cell;
B)	shall include the amount of data relayed by the UE;
C)	shall include time stamp of the first data relay via the UE in the NG-RAN cell;
D)	if the UE is configured to report the radio parameters used for 5G ProSe direct communication during the reporting period in the usage information, shall include the indicator of which radio resources were used and the radio frequency used; and
xi)	if the UE is configured to report QoS flow information, per each QoS flow identified by the PQFI:
A)	if the UE transmitted the QoS flow during the collection period:
-	shall include the time stamp for start of transmission of the QoS flow in the collection period;
-	shall include the time stamp for end of transmission of the QoS flow in the collection period;
-	shall include the (initial) PC5 QoS parameters of the QoS flow in the collection period as specified in clause 10.x.4.2;
-	shall include the amount of data of the QoS flow transmitted with the (initial) PC5 QoS parameters in the collection period; and
-	if the PC5 QoS parameters of the QoS flow were changed during the collection period, shall include the time stamp for start of transmission of the QoS flow with the new PC5 QoS parameters, the new PC5 QoS parameters of the QoS flow as specified in clause 10.x.4.2, and the amount of data of the QoS flow transmitted with the new PC5 QoS parameters in the collection period; or
B)	if the UE received the QoS flow during the collection period:
-	shall include the time stamp for start of reception of the QoS flow in the collection period;
-	shall include the time stamp for end of reception of the QoS flow in the collection period;
-	shall include the (initial) PC5 QoS parameters of the QoS flow in the collection period as specified in clause 10.x.4.2;
-	shall include the amount of data of the QoS flow received with the (initial) PC5 QoS parameters in the collection period; and
-	if the PC5 QoS parameters of the QoS flow were changed during the collection period, shall include the time stamp for start of reception of the QoS flow with the new PC5 QoS parameters, the new PC5 QoS parameters of the QoS flow as specified in clause 10.x.4.2, and the amount of data of the QoS flow received with the new PC5 QoS parameters in the collection period; and
5)	if configured radio parameters for the 5G ProSe direct communication applicable in the geographical area of the UE were used during the collection period, shall include the configured radio parameters for the 5G ProSe direct communication applicable in the geographical area of the UE; and
c)	for each application specific data received from upper layers during the collection period, shall include the received application specific data.
Figure 7.x.2.1.2.1 illustrates the interaction of the UE and the 5G DDNMF CTF (ADF) in the usage information report list sending procedure.


Figure 7.x.2.1.2.1: Usage information report list sending procedure
[bookmark: _Toc525231178][bookmark: _Toc59198578][bookmark: _Toc75282936]7.x.2.1.3	Usage information report list sending procedure accepted by the 5G DDNMF
Upon receiving a PROSE_USAGE_INFORMATION_REPORT_LIST message from UE, the 5G DDNMF CTF (ADF) triggers one or more charging data requests according to 3GPP TS 32.277 [yy].
If the PROSE_USAGE_INFORMATION_REPORT_LIST message is accepted by the 5G DDNMF CTF (ADF), the 5G DDNMF CTF (ADF) shall send a PROSE_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 PROSE_USAGE_INFORMATION_REPORT_LIST message.
[bookmark: _Toc525231179][bookmark: _Toc59198579][bookmark: _Toc75282937]7.x.2.1.4	Usage information report list sending procedure successful completion by the UE
Upon receipt of the PROSE_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 PROSE_USAGE_INFORMATION_REPORT_LIST message, the usage information report list sending procedure is successfully completed. 
[bookmark: _Toc525231180][bookmark: _Toc59198580][bookmark: _Toc75282938]7.x.2.1.5	Usage information report list sending procedure not accepted by the 5G DDNMF
If the PROSE_USAGE_INFORMATION_REPORT_LIST message is not accepted by the 5G DDNMF CTF (ADF), the 5G DDNMF CTF (ADF) shall send a PROSE_USAGE_INFORMATION_REPORT_LIST_RESPONSE message to the UE. In the PROSE_USAGE_INFORMATION_REPORT_LIST_RESPONSE message, the 5G DDNMF CTF (ADF):
1)	shall include a <response-reject> element with transaction ID set to the value of the transaction ID included in the PROSE_USAGE_INFORMATION_REPORT_LIST message; and
2)	shall include appropriate cause value.
[bookmark: _Toc525231181][bookmark: _Toc59198581][bookmark: _Toc75282939]7.x.2.1.6	Usage information report list sending procedure unsuccessful completion by the UE
Upon receipt of the PROSE_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 PROSE_USAGE_INFORMATION_REPORT_LIST message, the usage information report list sending procedure is unsuccessfully completed.
If the PROSE_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.

* * * End of Changes * * * *
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