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	1st  change


5.1.1
Requirements

There are three types of ProSe services defined in TS 23.303 [238]: 

-
ProSe Direct Discovery, including ProSe open Direct Discovery and restricted Direct Discovery, and
-
ProSe EPC-level Discovery, and 

-
ProSe one-to-many Direct Communication for Public Safety Use, and 

-
ProSe one-to-one Direct Communication, including UE-to-Network Relay for Public Safety Use.

The following are high-level charging requirements for ProSe services, derived from the requirements in TS 22.115 [101], and TS 23.303 [238].

ProSe Function shall be able to collect charging information for UEs in HPLMN, in online and offline charging for: 

-
ProSe open Direct Discovery Model A;
-
ProSe restricted Direct Discovery Model A and Model B;
-
ProSe EPC-level Discovery.

ProSe Function shall be able to collect charging information for UEs in VPLMN in offline charging for: 

-
ProSe open Direct Discovery for Announce;

-
ProSe restricted Direct Discovery for Announce.
ProSe Function shall be able to collect charging information for UEs in VPLMN and Local PLMNS in offline charging for:

-
ProSe open Direct Discovery for Monitor and Match;

-
ProSe restricted Direct Discovery for Monitor and Match.

ProSe Function shall be able to collect charging information from UEs in HPLMN and VPLMN in offline charging for:

 -
ProSe one-to-many Direct Communication for Public Safety Use;

-
ProSe one-to-one Direct Communication for Public Safety Use, including UE-to-Network Relay;

For ProSe one-to-many Direct Communication for Public Safety Use, the following requirements apply to the UE delivery of usage information to the ProSe Function:

-
When the UE is in E-UTRAN coverage, if the usage information recorded for the current collection period is not empty, it shall report the usage information as configured when the earlier one of the following criteria are met:

-
a configured collection period has elapsed; the end of an associated configured reporting window has not been reached; and the UE temporarily switches to RRC CONNECTED mode; or

-
a configured collection period has elapsed and the end of an associated configured reporting window has been reached.

-
When the UE is out of E-UTRAN coverage, the UE shall generate reports from the recorded usage information every collection period and store the non-empty reports in a non-volatile memory, and send the reports once the UE returns to coverage.

-
The storage of the usage information and the execution of the reporting procedure shall be in a secure environment in the UE that is trusted by the operator.
NOTE 1: 
The secured storage and execution of the reporting procedure do not guarantee that the recording of the usage information is trusted.
NOTE 2: 
When the UE operates out of coverage for a long time, the stored reports may reach the limit of the memory. The handling of such situation is determined by UE implementation.

- 
The UE shall upload the usage information to a location configured by the ProSe Function securely over PC3ch using the mechanism defined in TS 33.303 [240].
-
If a replacement of USIM occurs when UE is out of coverage, the usage information for a given IMSI shall remain stored on the UICC or ME as long as the UE does not use the USIM associated with that IMSI.

- 
The results of the collection and delivery of usage information reports should not affect the UE's use of the ProSe Direct Communication service.

NOTE 3: 
For Public Safety use the UE is able to use ProSe Direct Communication service even if there are errors in usage information collection or reporting.
ProSe Function shall be capable of handling the Charging Characteristics. Charging Characteristics can be specific for a subscription or for subscribed services. ProSe Function shall use the Charging Characteristics profile to decide if online or offline charging is used for a user. The Charging Characteristics is provided by the HSS to the ProSe Function as part of the subscription information. Requirements of the use of Charging Characteristics are provided in annex A.
	2nd change


5.2.2.1.2
Message flow for ProSe Direct Discovery Announce Request

ProSe Direct Discovery Announce Request allows a ProSe-enabled UE to request a set of ProSe App Code from the HPLMN ProSe Function, with associated validity timer and security materials, to announce over the air. Charging Data Request[Event] is triggered for Announcing UE after ProSe Function responds to the Discovery Request or to the Announce Authorization message.
When the ProSe Application ID has a scope different from PLMN specific scope (i.e. country-wide or global), the message flows are the same as those for the case of PLMN specific ProSe Application ID provided by the HPLMN.
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Figure 5.2.2.1.2.1: Message flow for ProSe Direct Discovery Announce Request (non-roaming)

The detailed description for the message flow is defined in TS 23.303 [238].



.
1-2. These steps are the same as the ProSe Direct Discovery are defined in TS 23.303[238].
3. 
The ProSe Function responds with a Discovery Response with:

-
(ProSe Application Code, validity timer) for open discovery.

-
(ProSe Application Code, ProSe Restricted Code/ ProSe Restricted Code Prefix[ProSe Restricted Code Suffix pool], validity timer, Discovery Entry ID, Announcing Enabled indicator) for restricted discovery.
3a.
 The ProSe Function triggers Charging Data Request[Event] to CDF in HPLMN where event represents Announce. The PF-DD-CDR is generated by CDF for Announcing UE.
3b. 
The CDF returns Charging Data Response corresponding to the received Charging Data Request[Event].

4.
The UE may start announcing the provided ProSe Application Code in HPLMN for open discovery and ProSe Restricted Code in serving PLMN for restricted discovery, using the radio resources authorized and configured by E-UTRAN to be used for ProSe as defined in RAN specifications.
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Figure 5.2.2.1.2.2: Message flow for ProSe Direct Discovery Announce Request (roaming/ inter-PLMN transmission)

The UE is only allowed to announce in the bands signalled from VPLMN. The detailed description for the message flow of open discovery and restricted discovery are defined in TS 23.303 [238] clause 5.3.3.

0-4. If the UE is authorized 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 and then the ProSe Function in VPLMN authorizes the UE to perform ProSe Direct Discovery Announce. 

4a. After the ProSe Function in VPLMN responds to the Announce Authorisation message, the ProSe Function in VPLMN sends Charging Data Request[Event] to CDF in VPLMN. The PF-DD-CDR for Announcing UE is generated by the CDF in VPLMN where event represents Announce.

4b. The CDF in VPLMN returns Charging Data Response corresponding to the received Charging Data Request[Event].

5.
The ProSe Function in HPLMN shall respond to the UE with a Discovery Response with:

-
(ProSe Application Code, validity timer) for open discovery.

-
(ProSe Restricted Code/ProSe Restricted Code Prefix[ProSe Restricted Code Suffix pool], validity timer, Discovery Entry ID, ProSe Enabled Indicator) for districted discovery.

5a. After the ProSe Function in HPLMN responds to the UE with a Discovery Response, the ProSe Function sends Charging Data Request[Event] to CDF in HPLMN. The PF-DD-CDR for Announcing UE is generated by the CDF in HPLMN where event represents Announce.

5b. The CDF in HPLMN returns Charging Data Response corresponding to the received Charging Data Request[Event].

6.
The UE may start announcing the provided ProSe Application Code for open discovery and ProSe Restricted Code for restricted discovery in the VPLMN or Local PLMN, using the radio resources authorized and configured by E-UTRAN to be used for ProSe as defined in RAN specifications.
	3rd change


5.2.2.3.6
Message flow for Direct communication via ProSe UE-to-Network Relay(event based)
A ProSe UE-to-Network Relay capable UE may attach to the network (if it is not already connected) and connect to a PDN connection enabling the necessary relay traffic, or it may need to connect to additional PDN connection(s) in order to provide relay traffic towards Remote UE(s). PDN connection(s) supporting UE-to-Network Relay shall only be used for Remote ProSe UE(s) relay traffic.
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Figure 5.2.2.3.6. 1: Offline Charging for Direct Communication via ProSe UE-to-Network Relay 
More details and complete message flow of ProSe UE-to-Network Relay procedures are defined in TS 23.303 [238] clause 5.4.4.





1-4. These steps are the same as message flow for ProSe UE-to-Network Direct Communication in figure 5.4.4.1-1 of TS 23.303[238].
5. The ProSe UE-to-Network Relay sends a Remote UE Report (Remote User ID, IP info) message to the MME for the PDN connection associated with the relay. The MME forwards the Remote UE Report message to the S-GW and S-GW forwards the message to the P-GW of the UE-to-Network Relay UE.
6. When remote UE decides that reporting criteria are met according to the configuration, the Remote UE triggers the usage reporting procedure and creates the corresponding usage information report.

7.  The Remote UE sends the usage reporting to ProSe UE-to-Network Relay UE
8. When the ProSe UE-to-Network Relay decides that reporting criteria are met according to the configuration, and the connection to the ProSe Function is available, the ProSe UE-to-Network Relay triggers the usage reporting procedure and creates the corresponding usage information report.
9.   ProSe UE-to-Network Relay sends the usage reporting to ProSe Function. 
NOTE 1: Step 8 and Step 9 can occur before Step 6 and Step 7.
10. The ProSe Function triggers the Charging Data Request[Event]. The ProSe Function sends the Charging Data Request[Event] to the corresponding CDF.

11. The ProSe Direct communication via UE-to-Network Relay use CDR (PF-DC-CDR) is generated by CDF for the Remote UE. 
12. The CDF returns Charging Data Response corresponding to the received Charging Data Request.
	4th change


5.2.2.3.7
Message flow for ProSe one-to-one direct communication when the UE is under coverage (event based)
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Figure 5.2.2.3.7.1: Offline Charging for ProSe one-to-one Direct Communication (under coverage) 

Figure 5.2.2.3.7.1 depicts the message flow for event based charging for ProSe one-to-one Direct Communication. More details and the completed message flow for ProSe one-to-one Direct Commnication are defined in TS 23.303[238] clause 5.4.5.

1. UE-1 sends a Direct Communication Request message to UE-2 in order to trigger mutual authentication. 
2-3. UE-2 initiates the procedure for mutual authentication. The successful completion of the authentication procedure completes the establishment of the secure layer-2 link over PC5 and then UE performs one-to-one Direct Communication.

4.  UE-1 sends a Disconnect Request message to UE-2 in order to release the layer-2 link and deletes all context data associated with. 
5. Upon reception of the Disconnect Request message UE-2 responds with a Disconnect Response message and deletes all context data associated with the layer-2 link.
6. When the UE-1 decides that reporting criteria are met, according to the pre-configuration, the UE creates the corresponding usage information report.
NOTE 1: Both UE-1 and UE-2 can decide that reporting criteria are met and trigger the usage reporting procedure.
NOTE 2: The step 6 can occur before step 4 and 5. 
7.
Upon reception of the Disconnect Response from UE-2, the UE-1 triggers the usage reporting procedure.UE-1 sends the usage information report to the ProSe Function. 
8.
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.

9. 
The ProSe one-to-one Direct Communication for Public Safety use CDR (PF-DC-CDR) is generated by CDF for the UE-1 and UE-2. 
10. The CDF returns Charging Data Response corresponding to the received Charging Data Request.
	End of change
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