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1
Decision/action requested

Agree to add the message flows for ProSe Direct Communication offline charging based on the contents in TR 32.844.
2
References

[1]
3GPP TS 32.277 v1.1.0 Proximity-based Services (ProSe) Charging
3
Rationale

This is to merge the contents from TR 32.844 into TS 32.277.
4
Detailed proposal

It is proposed that the following changes be incorporated into TS 32.277.

First change
5.2.2.3 Offline charging message flow for ProSe Direct Communication

5.2.2.3.1
Triggers for charging events at ProSe Function
5.2.2.3.1.1

Triggers for charging events at ProSe Function for event based charging
This reporting is achieved by sending Charging Data Request[event] from the ProSe Function to the CDF.

The Received Direct Communication Usage Report event for a group is triggered by the ProSe Function receiving a usage information report from the UE for the group over PC3. The ProSe Function goes through the reported usage information, and if it contains valid ProSe Direct Communication usage data for a specific group, the ProSe Function sends the events to the CDF, which triggers the generation of the PF-DC-CDR for a specific group. It is possible that a single UE usage information report triggers multiple Received Direct Communication Usage Report events, each for a particular group.   

The ProSe charging operation flows in the following subclauses are based on the above triggers and the procedures defined in TS 23.303 [238].

5.2.2.3.1.2

Triggers for charging events at ProSe Function for session based charging 

The ProSe Function may be configured to use session based charging in order to reduce the number of CDRs generated. 

The Charging Data Request[Start] is sent when the ProSe Function receives a Received Direct Communication Usage Report event, and there is no open charging session for the group. 
The Charging Data Request[Interim] is sent when the ProSe Function receives a Received Direct Communication Usage Report event, and there is an open charging session for the group. 

The Charging Data Request[Stop] is sent when the ProSe Function decides one of the following conditions is met: 

-
operator configured maximum number of reports, or 

-
operator configured maximum time limit.
5.2.2.3.2
Message flow for ProSe one-to-many Direct Communication when the UE is under coverage of E-UTRAN (event based)
Figure 5.2.2.3.2.1 depicts the message flow for ProSe one-to-many Direct Communication for non-roaming and roaming case, when UE is under coverage of E-UTRAN. 
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Figure 5.2.2.3.2.1: Offline Charging for ProSe one-to-many Direct Communication

1.
The ProSe Function in HPLMN configures the UE on the usage information collection and reporting using the Service authorization and provisioning mechanism defined in TS 23.303 [238]. The configuration parameters are delivered as defined in TS 24.333 [241]. 

This step is optional, as the UE can be pre-configured with the corresponding information.

2-3.
UE performs one-to-many Direct Communication as defined in TS 23.303 [238].

4.
When the UE decides that reporting criteria are met, according to the configuration in step 1, and the connection to the ProSe Function is available, the UE triggers the usage reporting procedure. 

NOTE 1: 
The UE has a connection to the HPLMN ProSe Function when any PDN Connection is available, as specified in TS 23.303 [238].

5.
UE sends the usage information report to the ProSe Function, according to the configuration in step 1. 

When the usage information report in step 5 includes information for multiple groups, step 6 to 8 are repeated for each of the group.
6.
Upon reception of direct communication usage information report, the ProSe Function triggers the Charging Data Request[Event] . The ProSe Function sends the Charging Data Request[Event] to the corresponding CDF.

7. 
The ProSe one-to-many Direct Communication for Public Safety use CDR (PF-DC-CDR) for the group is generated by CDF for the UE. 
8. 
The CDF returns Charging Data Response corresponding to the received Charging Data Request.
NOTE 2: The delivery of the charging data to the VPLMN in roaming case is handled outside of 3GPP.
NOTE 3:
The procedure applies to UE1 to UE3 independently, i.e. each of the UE sends the respective usage information reports about the group communication to the network using either the under coverage procedure or out of coverage procedure.
5.2.2.3.3
Message flow for ProSe one-to-many Direct Communication when the UE is out of coverage of E-UTRAN (event based)
Figure 5.2.2.3.3.1 depicts the message flow for ProSe one-to-many Direct Communication for non-roaming and roaming case, when UE is out of coverage of E-UTRAN.  
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Figure 5.2.2.3.3.1: Offline Charging for ProSe one-to-many Direct Communication (out of coverage)
1.
When the UE is out of coverage of the E-UTRAN, it makes use of the pre-configured resources in USIM or ME for the ProSe one-to-many Direct Communication for public safety use. The mechanism to decide on the resources to use is defined in TS 23.303 [238]. 

2-3.
UE performs one-to-many Direct Communication as defined in TS 23.303 [238].

4.
When the UE decides that reporting criteria are met, according to the pre-configuration, the UE create the corresponding usage information report. 

5.
The UE stores the usage information, when the UE is out of E-UTRAN coverage and has no connection to the HPLMN ProSe Function. 

NOTE 1: The usage information is stored in a secure environment in the UE.

6.
When the UE comes back to E-UTRAN coverage, it will trigger the reporting of the usage information. 

7.
UE sends the usage information report to the ProSe Function, according to the pre-configuration or new configuration from the HPLMN ProSe Function. 

When the usage information report in step 7 includes information for multiple groups, step 8 to 10 are repeated for each of the group. When the usage information report in step 7 includes multiple reports for a group, e.g. the UE has been out of coverage for a long time, step 8 to 10 are repeated for each of the report.
8.
Upon reception of direct communication usage information report, the ProSe Function triggers the Charging Data Request[Event] for each of the group in the report. The ProSe Function sends the Charging Data Request[Event] to the corresponding CDF.

9. 
The ProSe one-to-many Direct Communication for Public Safety use CDR (PF-DC-CDR) for the group is generated by CDF for the UE. 
10. 
The CDF returns Charging Data Response corresponding to the received Charging Data Request.
NOTE 2:
The procedure applies to UE1 to UE3 independently, i.e. each of the UE sends the respective usage information reports about the group communication to the network using either the under coverage procedure or out of coverage procedure.
5.2.2.3.4
Message flow for ProSe one-to-many Direct Communication when the UE is under coverage of E-UTRAN (session based)
Figure 5.2.2.3.4.1 depicts the message flow for session based charging for ProSe one-to-many Direct Communication for non-roaming and roaming case, when UE is under coverage of E-UTRAN. 
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Figure 5.2.2.3.4.1: Offline Charging for ProSe one-to-many Direct Communication (under coverage, session based charging)
1.
The ProSe Function in HPLMN configures the UE on the usage information collection and reporting using the Service authorization and provisioning mechanism defined in TS 23.303 [238]. The configuration parameters are delivered as defined in TS 24.333 [241]. 

This step is optional, as the UE can be pre-configured with the corresponding information.

2-3.
UE performs one-to-many Direct Communication as defined in TS 23.303 [238].

4.
When the UE decides that reporting criteria are met, according to the configuration in step 1, and the connection to the ProSe Function is available, the UE triggers the usage reporting procedure. 

NOTE 1: 
The UE is provided a connection to the HPLMN ProSe Function as specified in TS 23.303 [238].

5.
UE sends the usage information report to the ProSe Function, according to the configuration in step 1. 

When the usage information report in step 5 includes information for multiple groups, step 6 to 8 are repeated for each of the group.

6.
If the ProSe Function is configured to use session based charging, upon reception of direct communication usage information report for a group, the ProSe Function triggers the Charging Data Request[Start] when there is no open charging session for the group, according to 5.2.2.3.1.2. The ProSe Function sends the Charging Data Request[Start] to the corresponding CDF, and starts a charging session for the group.

7. 
The ProSe one-to-many Direct Communication for Public Safety use CDR (PF-DC-CDR) for the group is opened by CDF for the UE. 
8. 
The CDF returns Charging Data Response corresponding to the received Charging Data Request.
9.
UE triggers the usage reporting procedure when the reporting criteria are met.

10.
UE sends the usage information report to the ProSe Function.

When the usage information report in step 10 includes information for multiple groups, step 11 to 13 are repeated for each of the group.

11.
If there is a charging session for the group, upon reception of direct communication usage information report for the group, the ProSe Function triggers the Charging Data Request[Interim], according to clause 5.2.2.3.1.2. The ProSe Function sends the Charging Data Request[Interim] to the corresponding CDF.

12.
The ProSe one-to-many Direct Communication for Public Safety use CDR (PF-DC-CDR) for the group is updated by CDF for the UE. 
13.
The CDF returns Charging Data Response corresponding to the received Charging Data Request.
NOTE 2: Step 9 to 13 may happen multiple times before step 14. 

14.
UE triggers the usage reporting procedure when the reporting criteria are met.

15.
UE sends the usage information report to the ProSe Function.

When the usage information report in step 15 includes information for multiple groups, step 16 to 18 are repeated for each of the group.

16.
The ProSe Function decides that the charging session should be closed, according to clause 5.2.2.3.1.2, and triggers the Charging Data Request[Stop]. The ProSe Function sends the Charging Data Request[Stop] to the corresponding CDF.

17.
The ProSe one-to-many Direct Communication for Public Safety use CDR (PF-DC-CDR) for the group is closed by CDF for the UE. 
18.
The CDF returns Charging Data Response corresponding to the received Charging Data Request.
NOTE 3:
The procedure applies to UE1 to UE3 independently, i.e. each of the UE sends the respective usage information reports about the group communication to the network using either the under coverage procedure or out of coverage procedure.

5.2.2.3.5
Message flow for ProSe one-to-many Direct Communication when the UE is out of coverage of E-UTRAN (session based)
Figure 5.2.2.3.5.1 depicts the message flow for session based charging for ProSe one-to-many Direct Communication for non-roaming and roaming case, when UE is out of coverage of E-UTRAN.  
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Figure 5.2.2.3.5.1: Offline Charging for ProSe one-to-many Direct Communication (out of coverage, session based)
1.
When the UE is out of coverage of the E-UTRAN, it makes use of the pre-configured resources in USIM or ME for the ProSe one-to-many Direct Communication for public safety use. The mechanism to decide on the resources to use is defined in TS 23.303 [238]. 

2-3.
UE performs one-to-many Direct Communication as defined in TS 23.303 [238].

4.
When the UE decides that reporting criteria are met, according to the pre-configuration, the UE create the corresponding usage information report. 

5.
The UE stores the usage information, when the UE is out of E-UTRAN coverage and has no connection to the HPLMN ProSe Function. 

NOTE 1: The usage information is stored in a secure environment in the UE.

6.
When the UE comes back to E-UTRAN coverage, it will trigger the reporting of the usage information. 

7.
UE sends the usage information report to the ProSe Function, according to the pre-configuration or new configuration from the HPLMN ProSe Function. 

When the usage information report in step 7 includes information for multiple groups, step 8 to 10 are repeated for each of the group.

8.
If the ProSe Function is configured to use session based charging, upon reception of direct communication usage information report for a group, the ProSe Function triggers the Charging Data Request[Start] when there is no open charging session for the group, according to clause 5.2.2.3.1.2. The ProSe Function sends the Charging Data Request[Start] to the corresponding CDF, and starts a charging session for the group.

9. 
The ProSe one-to-many Direct Communication for Public Safety use CDR (PF-DC-CDR) for the group is opened by CDF for the UE. 
10. The CDF returns Charging Data Response corresponding to the received Charging Data Request.
When the usage information report in step 7 includes multiple reports for a group, e.g. the UE has been out of coverage for a long time, step 12 to 14 and 16 to 18 may be triggered without step 11 or 15.

11.
UE sends the usage information report to the ProSe Function when the reporting criteria are met.

When the usage information report in step 11 includes information for multiple groups, step 12 to 14 are repeated for each of the group.

12.
If there is a charging session for the group, upon reception of direct communication usage information report for the group, the ProSe Function triggers the Charging Data Request[Interim], according to clause 5.2.2.3.1.2. The ProSe Function sends the Charging Data Request[Interim] to the corresponding CDF.

13.
The ProSe one-to-many Direct Communication for Public Safety use CDR (PF-DC-CDR) for the group is updated by CDF for the UE. 
14.
The CDF returns Charging Data Response corresponding to the received Charging Data Request.
15.
UE sends the usage information report to the ProSe Function when the reporting criteria are met.

When the usage information report in step 15 includes information for multiple groups, step 16 to 18 are repeated for each of the group.

16.
The ProSe Function decides that the charging session should be closed, according to clause 5.2.2.3.1.2, and triggers the Charging Data Request[Stop]. The ProSe Function sends the Charging Data Request[Stop] to the corresponding CDF.

17.
The ProSe one-to-many Direct Communication for Public Safety use CDR (PF-DC-CDR) for the group is closed by CDF for the UE. 
18.
The CDF returns Charging Data Response corresponding to the received Charging Data Request.
NOTE 2:
The procedure applies to UE1 to UE3 independently, i.e. each of the UE sends the respective usage information reports about the group communication to the network using either the under coverage procedure or out of coverage procedure.

End of changes
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