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1
Decision/action requested

This contribution proposed the text for the ProSe Direct Discovery online charging message flow (IEC) to the TS 32.277 on ProSe Charging.
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3
Rationale

This contribution provides the text proposal for introducing the IEC online charging message flows for ProSe Direct Discovery to the TS 32.277 [2], based on TS 23.303 [1] and the contents in the discussion paper on the Charging for ProSe Direct Discovery [3].
4
Detailed proposal

	Beginning of first change


5.3
ProSe online charging scenarios

5.3.1
Basic principles
ProSe online charging uses the Credit Control application that is specified in TS 32.299 [50].

Two cases for online charging can be applied:

(
Immediate Event Charging (IEC); and

(
event charging with unit reservation (ECUR)
Both stage 2 and stage 3 mechanisms for the two cases for online charging are detailed in TS 32.299 [50].

In the case of Immediate Event Charging (IEC), granting units to the ProSe Function is performed in a single operation that also includes the deduction of the corresponding monetary units from the subscriber's account. The charging process is controlled by the corresponding credit control request which is sent for a given credit control event.

In contrast, Event Charging with Unit Reservation (ECUR) also includes the process of requesting, reserving, releasing and returning unused units for events. The deduction of the corresponding monetary units then occurs upon conclusion of the ECUR transaction. In this case, the credit control request is used to control the credit control session.
Table 5.3.1-1: Credit Control Request messages triggered for ProSe Function in ProSe Direct Discovery
	Diameter message
	Triggering Command / message
	Corresponding IEC

	CCR [Event]
	After discovery authorization of receiving Direct Discovery Request with command, which is:
	

	
	
Announce 
	IEC

 with event = Announce

	
	
Monitor
	IEC

 with event = Monitor

	
	After discovery authorization of receiving Match Report message
	IEC

 with event = Match


	2nd change


5.3.2
Ro message flows

5.3.2.1
ProSe Direct Discovery
5.3.2.1.1
Immediate Event Charging (IEC)
5.3.2.1.1.1
Message Flows for ProSe Direct Discovery Announce Request
Figure 5.3.2.1.1.1-1 and Figure 5.3.2.1.1.1-2 define respectively the transactions between ProSe Function and OCS for the successful scenario where an "Announcing UE" sends a Discovery request in non-roaming case and roaming case.
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Figure 5.3.2.1.1.1-1 Message flow for ProSe Direct Discovery Announce Request (non-roaming)
0.  The UE is configured with the data structure of the ProSe Application IDs corresponding to HPLMN. This step is performed using mechanisms that are out of scope of 3GPP.
1.
If the UE is authorised to announce in HPLMN and is triggered to announce, it shall establish a secure connection with the ProSe Function and it shall send a Discovery Request (ProSe Application ID, UE Identity, announce command, application identity) message for announcing. 

2.
If there is no associated UE context, the ProSe Function shall check with HSS the authorisation for discovery and create a new context for this UE that contains the subscription parameters for this UE for the duration of the validity timer. 
2a.
ProSe function sends Debit Units Request with event = Announce to the OCS.
2b. The OCS returns the Debit Units Response to ProSe Function.
3.  If the Discovery Request is authorised, then the ProSe Function shall respond with a Discovery Response (ProSe Application Code, validity timer) message.
4. The UE may start announcing the provided ProSe Application Code in HPLMN, using the radio resources authorised and configured by E-UTRAN to be used for ProSe as defined in RAN specifications.
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Figure 5.3.2.1.1.1-2 Message flow for ProSe Direct Discovery Announce Request (roaming)
0.
The UE is configured with the data structure of the ProSe Application IDs corresponding to HPLMN. This step is performed using mechanisms that are out of scope of 3GPP.

1.
If the UE is authorised to announce in VPLMN and is triggered to announce, it shall establish a secure connection with the ProSe Function in HPLMN and it shall then send a Discovery Request (ProSe Application ID, UE Identity, announce command, application identity) message for announcing. 

2.
If there is no associated UE context, the ProSe Function shall check with HSS the authorisation for discovery and, if necessary, create a new context for this UE that contains the subscription parameters for this UE for the duration of the validity timer. 

2a.
ProSe function sends Debit Units Request with event = Announce to the OCS.

2b. The OCS returns the Debit Units Response to ProSe Function.
3.
If the Discovery Request is authorised then the HPLMN ProSe Function shall inform the ProSe Function in VPLMN with the Announce Authorisation (ProSe Application ID, ProSe Application Code, UE Identity) message. 
4.
The ProSe Function in VPLMN authorizes the UE to perform ProSe Direct Discovery announcing.

5.
The ProSe Function in HPLMN shall respond to the UE with a Discovery Response (ProSe Application Code, validity timer) message. 

6.
The UE may start announcing the provided ProSe Application Code in the VPLMN, using the radio resources authorised and configured by E-UTRAN to be used for ProSe as defined in RAN specifications.
5.3.2.1.1.2
Message Flows for ProSe Direct Discovery Monitor Request

Figure 5.3.2.1.1.2-1 and Figure 5.3.2.1.1.2-2 define respectively the transactions between ProSe Function and OCS for the successful scenario where a "Monitoring UE" sends a Discovery request in non-roaming case and roaming case.
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Figure 5.3.2.1.1.2-1 Message flow for ProSe Direct Discovery Monitor Request (non-roaming)
0.
The UE is configured with the data structure of the ProSe Application IDs corresponding to PLMNs the UE is authorised to monitor. This step is performed using mechanisms that are out of scope of 3GPP.

1.
If the UE is authorised to monitor in at least one PLMN and is interested to monitor certain ProSe Application ID(s), it shall establish a secure connection with ProSe Function in the HPLMN to which it shall then send a Discovery Request (ProSe Application ID(s), UE Identity, monitor command, application identity) message for monitoring. 

2.
If there is no associated UE context, the ProSe Function shall check with HSS the authorisation for discovery and create a new context for this UE that contains the subscription parameters for this UE for the duration the Discovery Filters will be valid.
2a.
ProSe function sends Debit Units Request with event = Monitor to the OCS.

2b. The OCS returns the Debit Units Response to ProSe Function.
3.
The ProSe Function in HPLMN shall contact other Local PLMNs in order to resolve the ProSe Application ID Name(s) to mask(s) that corresponds to this ProSe Application ID Name. 
4.
If the ProSe Function of the Local PLMN stores valid ProSe Application Code(s) corresponding to the requested ProSe Application ID Name(s), then the ProSe Function of the Local PLMN returns the related mask(s) and the corresponding TTL for each.

5.
The ProSe Function in the HPLMN shall respond with a Discovery Response (Discovery Filter(s), Filter ID) message. 

6.
The UE may start monitoring using the Discovery Filter(s) in the radio resources that are authorized and configured by the PLMN(s) to be used for ProSe as defined in RAN specifications.
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Figure 5.3.2.1.1.2-2 Message flow for ProSe Direct Discovery Monitor Request (roaming)
0.
The UE is configured with the data structure of the ProSe Application IDs corresponding to PLMNs the UE is authorised to monitor. This step is performed using mechanisms out of scope of 3GPP.

1.
If the UE is authorised to monitor in at least one PLMN and is interested to monitor certain ProSe Application ID(s), it shall establish a secure connection with the ProSe Function in HPLMN and it shall send a Discovery Request (ProSe Application ID(s), UE Identity, monitor command, application identity) message for monitoring. 

2.
If there is no associated UE context, the ProSe Function shall check with HSS the authorisation for discovery and, if necessary, create a new context for this UE that contains the subscription parameters for this UE for the duration the Discovery Filters will be valid. 
2a.
ProSe function sends Debit Units Request with event = Monitor to the OCS.

2b. The OCS returns the Debit Units Response to ProSe Function.
3.
The ProSe Function in HPLMN shall contact other PLMNs that are indicated by the ProSe Application ID(s) sent by the UE, in order to resolve the corresponding ProSe Application ID Name(s) to mask(s). 
4.
If the ProSe Function of the other PLMN stores valid ProSe Application Code(s) corresponding to the requested ProSe Application ID Name(s), then the ProSe Function of the Local PLMN returns the related ProSe Application mask(s) and the corresponding TTL for each.
5.
The ProSe Function in the HPLMN responds with a Discovery Response (Discovery Filter(s), Filter ID) message. The Discovery Filter(s) consists of the ProSe Application mask(s). 

6.
The UE may start monitoring using the Discovery Filter(s) in the radio resources that are authorized and configured by the PLMN(s) to be used for ProSe as defined in RAN specifications.

5.3.2.1.1.3
Message Flows for ProSe Direct Discovery Match Report Request

Figure 5.3.2.1.1.3-1 and Figure 5.3.2.1.1.3-2 define respectively the transactions between ProSe Function and OCS for the successful scenario where a "Monitoring UE" sends a Match report in non-roaming case and roaming case.
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Figure 5.3.2.1.1.3-1 Message flow for ProSe Direct Discovery Match Report Request (non-roaming)
1.
If the UE finds ProSe Application Code(s) that matches the Discovery Filters and does not have ProSe Application ID(s) already locally stored that correspond to this ProSe Application Code(s), it shall (re)establish a secure connection with the ProSe Function in HPLMN to which it shall then send a Match Report (ProSe Application Code(s), Discovery Filter ID(s), UE Identity) message to the ProSe Function in HPLMN. 
2.
The ProSe Function shall check the context for this UE that contains its subscription parameters. The authorisation information also contains the PLMN that this UE is allowed to perform discovery.
2a.
ProSe function sends Debit Units Request with event = Match to the OCS.

2b. The OCS returns the Debit Units Response to ProSe Function.
3.
The ProSe Function analyses the ProSe Application Code received from the UE.

If the PLMN ID that assigned the given ProSe Application Code is another Local PLMN then steps 4-7 are executed, otherwise (i.e. the ProSe Application Code was assigned by HPLMN) only step 7 is executed:

4.
The ProSe Function in HPLMN sends a Match Report (ProSe Application Code(s), UE identity) to the ProSe Function of the PLMN that assigned the ProSe Application Code.
 5.
The ProSe Function analyses the ProSe Application Code(s) received from the UE.

6.
If the ProSe Application Code is confirmed then the ProSe Function in Local PLMN shall send Match Report Acknowledgement (ProSe Application ID Name(s), validity timer(s)). 

7.
The ProSe Function in HPLMN shall respond to the UE with Match Report Acknowledgment (ProSe Application ID(s), validity timer(s)). 
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Figure 5.3.2.1.1.3-2 Message flow for ProSe Direct Discovery Match Report Request (roaming)
1.
If the UE finds ProSe Application Code(s) that matches the Discovery Filters and does not have ProSe Application ID(s) already locally stored that correspond to this ProSe Application Code(s), it (re)establishes a secure connection with the ProSe Function in HPLMN and sends a Match Report (ProSe Application Code(s), Discovery Filter ID(s), UE Identity, VPLMN ID, Monitored PLMN ID) message to the ProSe Function in HPLMN. 

2.
The ProSe Function shall check the context for this UE that contains its subscription parameters for this UE. The authorisation information also contains the PLMN that this UE is allowed to perform discovery. 
2a.
ProSe function sends Debit Units Request with event = Match to the OCS.

2b. The OCS returns the Debit Units Response to ProSe Function.
3.
The ProSe Function analyses the ProSe Application Code(s) received from the UE..

If the PLMN ID that assigned the given ProSe Application Code is not the HPLMN, then steps 4-8 are executed, otherwise (i.e. the HPLMN assigned the ProSe Application Code) only steps are executed:

4.
The ProSe Function in HPLMN sends a Match Report (ProSe Application Code(s), UE identity, monitored PLMN ID) to the ProSe Function of the PLMN that assigned the ProSe Application Code (i.e. the ProSe Function of the HPLMN of the "announcing UE"). 
5.
The ProSe Function ensures that the received ProSe Application Code is authorized to be transmitted on the monitored PLMN. The ProSe Function analyses the ProSe Application Code(s) received from the UE, and confirms the ProSe Application Code(s).

6.
The ProSe Function shall send Match Report Acknowledgement (ProSe Application ID Name(s), validity timer(s)). 
7.
The ProSe Function in HPLMN shall respond to the UE with Match Report Acknowledgment (ProSe Application ID(s), validity timer(s)). 
8.
If in step 4 it was indicated that the "announcing UE" is roaming, the ProSe Function in HPLMN may optionally send a Match Report Info (ProSe Application ID(s), UE Identity) to the ProSe Function of the serving PLMN of the "announcing UE".
	End of changes
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