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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 where applicable in offline charging for:

-
ProSe open Direct Discovery for Monitor and Match;

-
ProSe restricted Direct Discovery for Monitor and Match.
NOTE:
the notion of “Local PLMN” does not apply to WLAN-based ProSe Direct Discovery, so the requirements related to charging for Local PLMN do not apply to WLAN-based ProSe Direct Discovery.
ProSe Function shall be able to indicate the PC5 radio technology (e.g., E-UTRA, WLAN) used for ProSe Direct Discovery in the charging information.
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.
	Next Modified Section


5.1.2.1
Charging information for ProSe Direct Discovery
For ProSe Direct Discovery, the ProSe Function shall collect the following charging information:

-
identity of the mobile subscriber using the ProSe functionality, e.g. IMSI;

-
identity of the PLMN where the ProSe functionality is used;

-
specific ProSe functionality used, e.g. Announcing, Monitoring, or Match Report;
-
role of the UE in the ProSe, e.g. Announcing UE, Monitoring UE, Discoveree UE, Discoverer UE;

-
model of the Direct Discovery used by the UE, e.g. Model A, or Model B; 

-
the validity period associated with ProSe Application Code allocated to an Announcing UE;

-
the PLMN ID extracted from the set of Filters provided for a Monitoring UE in a Monitor Request and the maximum validity period associated with the set of Filters;

-
the PLMN ID extracted from the ProSe Application Code and the monitored PLMN ID with the timestamp reported by a Monitoring UE in the Match Report message, which is triggered by the Monitoring UE when the ProSe Application Code that matches the Discovery Filters does not have ProSe Application ID already locally stored that correspond to this ProSe Application Code;

-
ProSe Application ID used in the ProSe Direct Discovery;

- 
Application ID related to the ProSe Direct Discovery.
-
PC5 radio technology (e.g., E-UTRA or WLAN) used for ProSe Direct Discovery. When this information is not present, it means the PC5 radio technology is E-UTRA.
The charging information shall be collected when a UE performs ProSe Direct Discovery, including Announcing Request, Monitoring Request, and Match Report. 
	Next Modified Section


5.2.1
Basic principles

5.2.1.1
General

The ProSe Functions in HPLMN, VPLMN, and Local PLMNs shall be able to report charging events for CDRs generation by CDF. 
In ProSe EPC-level Discovery scenario, the ProSe EPC-level Discovery CDRs (PF-ED-CDR) shall be opened, updated, and closed based on the following:

-
Charging data related to ProSe EPC-level Discovery Proximity Request;

-
Charging data related to ProSe EPC-level Discovery Proximity Alert;

-
Charging data related to ProSe EPC-level Discovery Proximity Request Cancellation.  

The contents and purpose of each charging event that triggers CDR creation, information addition, or closure are described in the following clauses. 

When the CDF is implemented as a separate entity (than the ProSe Function), the Charging Events triggering and contents for CDRs handling by the CDF are described in clause 5.2.2.
NOTE:
the notion of “Local PLMN” does not apply to WLAN-based ProSe Direct Discovery, so the collection of charging information by ProSe Functions in local PLMN does not apply to WLAN-based ProSe Direct Discovery. 
5.2.1.2
ProSe Direct Discovery charging

The charging information on the use of ProSe Direct Discovery is collected by the ProSe Functions in HPLMN, VPLMN, and local PLMNs. Inter-operator charging is supported. 
When a charging event is reported to the CDF, it includes relevant information as listed in clause 5.1.2.

The following chargeable events are defined for ProSe Direct Discovery charging:

- 
Monitor Request received by the ProSe Function in the HPLMN of the Monitoring UE. Upon this event, a PF-DD-CDR is generated.

- 
Monitor Request received by the ProSe Function of the PLMN providing the Discovery Filter. Upon this event, a PF-DD-CDR is generated.
-
Announce Request received by the HPLMN ProSe Function of the Announcing UE. Upon this event, a PF-DD-CDR is generated.
-
Announce Request received by the ProSe Function in the VPLMN of the Announcing UE when roaming. Upon this event, PF-DD-CDR is generated. 
-
Announce Request received by the ProSe Function in the other PLMN of the Announcing UE when inter-PLMN transmission. Upon this event, PF-DD-CDR is generated.
-
Discovery query received by the ProSe Function in the HPLMN of the Discoverer UE. Upon this event, a PF-DD-CDR is generated. 

-
Discovery query received by the ProSe Function in the VPLMN of the Discoverer UE when roaming. Upon this event, PF-DD-CDR is generated.
-
Discovery query received by the ProSe Function in the other PLMN of the Discoverer UE when inter-PLMN transmission. Upon this event, PF-DD-CDR is generated.

-
Discovery response received by the ProSe Function in the HPLMN of the Discoveree UE. Upon this event, a PF-DD-CDR is generated.
-
Discovery response received by the ProSe Function in the VPLMN of the Discoveree UE when roaming. Upon this event, a PF-DD-CDR is generated.
-
Discovery response received by the ProSe Function in other PLMN of the Discoveree UE when inter-PLMN transmission. Upon this event, a PF-DD-CDR is generated.
-
Match Report Request received by the ProSe Function in the HPLMN of the Monitoring UE. Upon this event, a PF-DD-CDR is generated. 
-
Match Report Request received by the ProSe Function in the HPLMN of the Discoverer UE. Upon this event, a PF-DD-CDR is generated.
-
Match Report Request received by the ProSe Function in the HPLMN of the Announcing UE. Upon this event, a PF-DD-CDR is generated.
-
Match Report Info received by the ProSe Function in the VPLMN of the Announcing UE when roaming. Upon this event, a PF-DD-CDR is generated.
	Next Modified Section


5.2.2.1
Offline charging message flow for ProSe Direct Discovery

The following ProSe operation flows are based on the procedures defined in TS 23.303 [238]5.2.2.1.1
Triggers for charging events from ProSe Function for ProSe Direct Discovery
When a charging event is reported to the CDF, it includes details such as subscriber identifier (e.g. IMSI), PLMN ID, Specific ProSe Direct Discovery Model (e.g. Model A, Model B), Specific ProSe UE's role used (e.g. Announcing UE, Monitoring UE, Discoverer UE, Discoveree UE), Specific ProSe functionality used (e.g. Announcing, Monitoring, Match, restricted Announcing, restricted Discovery Request), Allocation of a ProSe App Code to an Announcing UE and the associated period , Allocation of a set of Filters for a Monitoring UE and the associated period, Match of the ProSe App Code at a Monitoring UE and the timestamp and ProSe App ID for ProSe Direct Discovery Announce Request and Monitoring.
As stated above, the trigger conditions described in Table 5.2.2.1.1.1 are applicable for charging information collection.

Charging Data Request[Event] is sent at successful response to different Discovery Request and Discovery Report.
Table 5.2.2.1.1.1: Charging Data Request messages triggered by messages
for ProSe Function in ProSe Direct Discovery

	message
	Triggering conditions

	Charging Data Request[Event]
	Discovery Response to Direct Discovery Request with command (Announce, Monitor restricted Announcing, restricted Monitoring, restricted Discovery Request)

Announce Auth Ack to Announce Authorization messageMonitor response to Monitor Request message

Match Report Ack to Match Report message
Match report information for Match report of Open discovery

Announce Auth Ack to restricted Discovery Request message Model B

Match Report Ack to Model B Discovery reporting


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, PC5_tech) 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, PC5_tech) 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, or using WLAN, or both.
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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, Discovery Entry ID, PC5_tech) for open discovery.

-
(ProSe Restricted Code/ProSe Restricted Code Prefix[ProSe Restricted Code Suffix pool], validity timer, Discovery Entry ID, ProSe Enabled Indicator, PC5_tech) 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, or using WLAN, or both. 
5.2.2.1.3
Message flow for ProSe Direct Discovery Monitor Request
ProSe Direct Discovery Monitor Request allows a ProSe-enabled UE to obtain a set of filters from the HPLMN ProSe Function, which enables the UE to discover Announcing UE of its interest. Charging Data Request[Event] is triggered for Monitoring UE after ProSe Function responds to the Discovery Request or to the Monitor Request 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 5.2.2.1.3.1: Message flow for ProSe Direct Discovery Monitor Request (non-roaming)
More details and completed message flow for ProSe Direct Discovery Monitor Request for open discovery and restricted discovery are defined in TS 23.303[238] clause 5.3.3.4 and 5.3.3.4.A.
0-2. Monitoring UE sends out Discovery Req message and if there is no associated UE context, the ProSe Function shall check with HSS the authorization 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. 

For open discovery, if the Discovery Request is authorized, and the ProSe Application ID sent by the UE in step 1 indicates another Local PLMN and for restricted discovery, if the PLMN ID in the Target ProSe Disc UE ID indicates a PLMN different from the HPLMN then steps 3-6 are executed, otherwise (i.e. the ProSe Application ID indicates HPLMN) only steps 5-6 are executed:

3.
For open discovery, 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. The request shall also include the UE identity information e.g. IMSI or MSISDN, and PC5_tech in order to allow the ProSe Function in Local PLMN to perform charging. 
For restricted discovery, the ProSe Function in the HPLMN contacts the ProSe Function in that PLMN to retrieve the corresponding ProSe Restricted Code with a Monitor Request (RPAUID, UE Identity, Target PDUID, Application ID, Target RPAUID, Discovery Entry ID, and PC5_tech) message.
4.
For open discovery, if the ProSe Function of the Local PLMN stores valid ProSe Application Code(s) corresponding to the requested ProSe Application ID Name(s) and the requested PC5 radio technology, then the ProSe Function of the Local PLMN returns the related mask(s) and the corresponding TTL for each. 
For restricted discovery, the ProSe Function in the other PLMN returns to the ProSe Function in the HPLMN the ProSe Restricted Code and the corresponding residual validity timer with a Monitor Response (ProSe Restricted Code, validity timer, PC5_tech) message. The Prose Function in the other PLMN also stores, in the context of the announcing UE, the PDUID of the monitoring UE and the allocated validity timer.
4a. After the ProSe Function of the Local PLMN responds to Monitor Request from the ProSe Function of HPLMN, the ProSe Function of the Local PLMN sends Charging Data Request[Event] to CDF in Local PLMN. The PF-DD-CDR is generated for Monitoring UE where Event represents Monitor.

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

NOTE 1:
If the ProSe Function of the Local PLMN does not return any mask, than the ProSe Function in the HPLMN notifies the UE that the Discovery Request has been rejected.

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

-
Discovery Filter(s), Discovery Entry ID, and PC5_tech for open discovery;

-
Discovery Filter(s), Metadata Indicator, Discovery Entry ID, Application Level Container, and PC5_tech for restricted discovery. 
5a. After the ProSe Function in the HPLMN responds with a Discovery Response, the ProSe Function sends Charging Data Request[Event] to CDF in HPLMN. The PF-DD-CDR is generated for Monitoring UE where Event represents Monitor.

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

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, or using WLAN, or both.
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Figure 5.2.2.1.3.2: Message flow for ProSe Direct Discovery Monitor Request (roaming/ inter-PLMN transmission)
More details and completed message flow for ProSe Direct Discovery Monitor Request for open discovery and restricted discovery are defined in TS 23.303[238] clause 5.3.3.5 and clause 5.3.3.5.A.
0-4. These steps are defined in TS 23.303 [238] clause 5.3.3.5 for open discovery and clause 5.3.3.5.A for restricted discovery.
4a. After the ProSe Function of the other PLMN responds to Monitor Request from the ProSe Function of HPLMN, the ProSe Function of the other PLMN sends Charging Data Request[Event] to CDF in other PLMN. The PF-DD-CDR is generated for Monitoring UE where Event represents Monitor.

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

NOTE 2:
If the ProSe Function of the other PLMN does not return any mask, than the ProSe Function in the HPLMN notifies the UE that the Discovery Request has been rejected.

5.
The ProSe Function in the HPLMN responds with a Discovery Response message.

-
Discovery Filter(s), Discovery Entry ID, PC5_tech) for open discovery. The Discovery Filter(s) consists of the ProSe Application mask(s). The Discovery Filter(s) include the TTL. The TTL(s) in the Discovery Filter(s) indicate for how long the Discovery Filter(s) are going to be valid.
-
Discovery Filter(s), Metadata Indicator, Discovery Entry ID, Application Level Container, and PC5_tech for restricted discovery. The Discovery Filter includes the ProSe Restricted Code to be monitored and the TTL that indicates for how long the related ProSe Restricted Code in the Discovery Filter is valid after it is received. If configured by the operator, the Target RPAUID(s) and metadata corresponding to the ProSe Restricted Code(s) may be included in the Discovery Response message.
5a. After the ProSe Function in the HPLMN responds with a Discovery Response, the ProSe Function sends Charging Data Request[Event] to CDF in HPLMN. The PF-DD-CDR is generated for Monitoring UE where Event represents Monitor.

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

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, or using WLAN, or both.

5.2.2.1.4
Message flow for ProSe Direct Discovery Match Report

ProSe Direct Discovery Match Report allows a ProSe-enabled UE to report a match of the ProSe Application Code to the HPLMN ProSe Function, and obtain the corresponding ProSe Application ID and metadata. Charging Data Request[Event] is triggered for Monitoring UE after ProSe Function responds to the Match Report 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.
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Figure 5.2.2.1.4.1: Message flow for Match Report of Open Discovery (non-roaming)

More details and completed message flow for ProSe Direct Discovery Match Report for Open discovery(non-roaming) are defined in TS 23.303[238] clause 5.3.4.1.

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), UE Identity, Monitored PLMN ID, and PC5_tech) message.

2.
The ProSe Function shall check the context for this UE that contains its subscription parameters. The authorization information also contains the PLMN that this UE is allowed to perform discovery.

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, PC5_tech) to the ProSe Function of the PLMN that assigned the ProSe Application Code. The UE identity information e.g. IMSI or MSISDN can be used by the ProSe Function in Local PLMN to perform charging.

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), PC5_tech). This message may also contain certain metadata corresponding to the ProSe Application ID Name e.g. postal address, phone number, URL etc.
6a. After the ProSe Function in Local PLMN sends Match Report Acknowledgement, the ProSe Function in Local PLMN sends Charging Data Request[Event] to the CDF in Local PLMN. The PF-DD-CDR is generated for Monitoring UE where Event represents Match.

6b. The CDF in Local PLMN returns Charging Data Response corresponding to the received Charging Data Request[Event].

7.
The ProSe Function in HPLMN shall respond to the UE with Match Report Acknowledgment (ProSe Application ID(s), validity timer(s)). This message may also contain certain metadata corresponding to the ProSe Application ID Name e.g. postal address, phone number, URL etc. The validity timer(s) indicate for how long the ProSe Application ID(s) provided are going to be valid. The UE may store the mapping of ProSe Application Code(s) and corresponding ProSe Application ID(s) for the duration of their validity timer.
7a. After the ProSe Function in HPLMN responds to the UE with Match Report Acknowledgment, the ProSe Function in HPLMN sends Charging Data Request[Event] to CDF in HPLMN. The PF-DD-CDR is generated for Monitoring UE where Event represents Match, with indication of the PC5 radio technology used for the ProSe Direct Discovery.

7b. The CDF in Local PLMN returns Charging Data Response corresponding to the received Charging Data Request[Event].
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Figure 5.2.2.1.4.1A: Message flow for Match Report of Restricted Discovery (non-roaming)

More details and completed message flow for ProSe Direct Discovery Match Report for Restricted discovery(non-roaming) are defined in TS 23.303[238] clause 5.3.4.1.A.
1.
When the monitoring UE has received a ProSe Restricted Code over the air that matches the Discovery Filter it obtained from monitoring Request procedure, and if the UE does not have a corresponding RPAUID associated with it with a valid TTL, the UE sends a Match Report (RPAUID, UE Identity, Discovery Type, Application ID, ProSe Restricted Code, Metadata Requested, PC5_tech) message to the ProSe Function in the HPLMN to get the Target RPAUID. 
2.
The HPLMN ProSe Function checks the authorization for the monitoring UE to perform restricted discovery.

3-4c.
The HPLMN ProSe Function analyses the ProSe Restricted Code and identifies in the UE context of the monitoring UE the corresponding Target RPAUID.

5.
The ProSe Function in HPLMN returns a Match Report Ack (Application ID, Target RPAUID, validity timer, metadata) to the UE. 

5a. After the ProSe Function of the HPLMN responds to Match Report Request from the UE.The ProSe Function in HPLMN sends Charging Data Request[Event] to CDF in HPLMN. The PF-DD-CDR for UE is generated by the CDF in the HPLMN where event represents Match, with indication of the PC5 radio technology used for the ProSe Direct Discovery. 

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

6.
The ProSe Function in HPLMN may optionally send a Match Report Info (RPAUID, Target RPAUID, UE Identity, ProSe Restricted Code, Discovery Type and PC5_tech) to the ProSe Function of the announcing UE. 
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Figure 5.2.2.1.4.2: Message flow for Match Report of Open Discovery (roaming/inter-PLMN transmission)

More details and completed message flow for ProSe Match Report of open discovery(roaming/inter-PLMN transmission) are defined in TS 23.303[238] clause 5.3.4.2.
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), UE Identity, VPLMN ID, Monitored PLMN ID, PC5_tech) message.

2.
The ProSe Function shall check the context for this UE that contains its subscription parameters for this UE. The authorization information also contains the PLMN that this UE is allowed to perform discovery. The UE context also contains the VPLMN ID where the UE is registered.

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, PC5_tech) 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)). This message may also contain certain metadata corresponding to the ProSe Application ID Name e.g. postal address, phone number, URL, etc.
6a. After the ProSe Function in other PLMNs sends Match Report Acknowledgement message, the ProSe Function in other PLMNs sends Charging Data Request[Event] to the CDF in other PLMNs. The PF-DD-CDR is generated for the Monitoring UE where Event represents Match, with indication of the PC5 radio technology used for the ProSe Direct Discovery.

6b. The CDF in other PLMNs returns Charging Data Response corresponding to the received Charging Data Request[Event].

7.
The ProSe Function in HPLMN shall respond to the UE with Match Report Acknowledgment (ProSe Application ID(s), validity timer(s)). This message may also contain certain metadata corresponding to the ProSe Application ID Name e.g. postal address, phone number, URL, etc. The validity timer(s) indicate for how long the ProSe Application ID(s) provided are going to be valid. The UE may store the mapping of ProSe Application Code(s) and corresponding ProSe Application ID(s) for the duration of their validity timer.
7a. After the ProSe Function in HPLMN respond to the UE with Match Report Acknowledgment message, the ProSe Function in HPLMN sends Charging Data Request[Event] to the CDF in HPLMN. The PF-DD-CDR is generated for Monitoring UE where Event represents Match, with indication of the PC5 radio technology used for the ProSe Direct Discovery.

7b. The CDF in HPLMNs returns Charging Data Response corresponding to the received Charging Data Request[Event].

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, PC5_tech) to the ProSe Function of the serving PLMN (i.e. VPLMN) of the Announcing UE.
8a. When receiving a Match Report Info message, the ProSe Function in VPLMN of the Announcing UE sends Charging Data Request[Event] to the CDF in VPLMN of the Announcing UE. The PF-DD-CDR is generated for Announcing UE where Event represents Match.

8b. The CDF in VPLMN of the Announcing UE returns Charging Data Response corresponding to the received Charging Data Request[Event].
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Figure 5.2.2.1.4.3: Message flow for Match Report of Restricted Discovery (roaming//inter-PLMN transmission)
More details and completed message flow for ProSe Match Report of restricted discovery(roaming//inter-PLMN transmission) are defined in TS 23.303[238] clause 5.3.4.2.A.

1-5. These steps are the similar with the figure 5.2.2.1.4.1A Message flow for Match Report of restricted discovery (non-roaming).
5a. After the ProSe Function of the HPLMN responds to Match Report Request from the UE.The ProSe Function in HPLMN sends Charging Data Request[Event] to CDF in HPLMN. The PF-DD-CDR for UE is generated by the CDF in the HPLMN where event represents Match, with indication of the PC5 radio technology used for the ProSe Direct Discovery. 

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

6.
The ProSe Function in HPLMN may optionally send a Match Report Info (RPAUID, Target RPAUID, UE Identity, ProSe Restricted Code, Discovery Type, PC5_tech) to the ProSe Function in the HPLMN of the announcing UE.
5.2.2.1.5 
Message flow for Discovery Request - Model B procedures

The Discovery Request is sent by the Discoveree UE or the Discoverer UE in order to be authorised to access the discovery resources and perform restricted ProSe Direct Discovery, Model B.
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Figure 5.2.2.1.5.1: Discoveree UE procedures for Model B restricted discovery (non-roaming)

More details and complete message flow of Discoveree UE procedures for Model B restricted discovery (non-roaming) are defined in TS 23.303 [238] clause 5.3.3A.2.
The user sets the permission for the restricted discovery using application layer mechanisms.

1-3. If the Discoveree UE is authorised to use Model B discovery in the serving PLMN, or if UE intends to use Model B discovery using WLAN-based PC5 and is triggered by the application client to perform a Discoveree Request procedure, the UE shall establish a secure connection to the ProSe Function in the HPLMN and send a Discovery Request (RPAUID, UE Identity, command, Discovery Type, Discovery Model, Application ID, Discovery Entry ID, PC5_tech) message.

After ProSe Function check the authorization, the ProSe Function in HPLMN shall allocate and respond with a Discovery Response (Discovery Model, ProSe Response Code, Discovery Query Filter(s), validity timer, Discovery Entry ID, PC5_tech) message.
3a. After the ProSe Function in HPLMN responds to the Discoveree UE with a Discovery Response (Discovery Model, ProSe Response Code, Discovery Query Filter(s), validity timer, Discovery Entry ID, PC5_tech) message.The ProSe Function in HPLMN sends Charging Data Request[Event] to CDF in HPLMN. The PF-DD-CDR for Discoveree UE is generated by the CDF in HPLMN where event represents Model B restricted discovery. 

3b. The CDF in HPLMN returns Charging Data Response corresponding to the received Charging Data Request[Event].4. The UE may then obtain the radio resources as authorised and configured by E-UTRAN for ProSe as defined in RAN specifications, or use WLAN or both, to monitor using the Discovery Query Filter(s).
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Figure 5.2.2.1.5.2: Discoveree UE procedures for Model B restricted discovery (roaming/Inter-PLMN transmission)

More details and complete message flow of Discoveree UE procedures for Model B restricted discovery (roaming/inter-PLMN transmission) are defined in TS 23.303 [238] clause 5.3.3A.3.

0-4. These steps are defined in TS 23.303[238].
4a. After the ProSe Function of the VPLMN or Local PLMN responds to Discovery Request from the ProSe Function of HPLMN, the ProSe Function of the VPLMN or Local PLMN sends Charging Data Request[Event] to CDF in VPLMN or Local PLMN. The PF-DD-CDR is generated for Discoveree UE where Event represents Model B restricted discovery.

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

5. The ProSe Function in HPLMN shall respond with a Discovery Response (Discovery Model, ProSe Response Code, Discovery Query Filter(s), validity timer, Discovery Entry ID, PC5_tech) message.

5a. After the ProSe Function in the HPLMN responds with a Discovery Response (Discovery Model, ProSe Response Code, Discovery Query Filter(s), validity timer, Discovery Entry ID, PC5_tech) message, the ProSe Function sends Charging Data Request[Event] to CDF in HPLMN. The PF-DD-CDR is generated for Discoveree UE where Event represents Model B restricted discovery.

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

6. The UE may then obtain the radio resources as authorised and configured by E-UTRAN for ProSe as defined in RAN specifications, or use WLAN or both, to monitor using the Discovery Query Filter.
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Figure 5.2.2.1.5.3: Discoverer UE procedures for Model B restricted discovery (non-roaming)

More details and complete message flow of Discoverer UE procedures for Model B restricted discovery (non-roaming) are defined in TS 23.303 [238] clause 5.3.3A.4.
0. In this step, the application client in the UE retrieves its own PDUID and provides it to the ProSe Application Server.
1-4. If the Discoverer UE is authorised to use Model B discovery in the serving PLMN and is triggered by the application client to perform a Discoverer Request procedure, the UE shall establish a secure connection to the ProSe Function in the HPLMN and send a Discovery Request (RPAUID, UE Identity, command, Discovery Type, Discovery Model, Application ID, Application Transparent Container, Discovery Entry ID, PC5_tech) message. Based on the Target ProSe Discovery UE ID, Application ID, and Target Restricted ProSe App User ID, the ProSe Function locates the Discoveree UE(s) context, and responds with a Discovery Response (ProSe Query Code(s), ProSe Response Code, validity timer, PC5_tech).
4a. After the ProSe Function of the other PLMN responds to Discovery Request (Restricted ProSe App User ID, UE Identity, Target ProSe Discovery UE ID, Application ID, Target Restricted ProSe App User ID, Discovery Entry ID, PC5_tech) from the ProSe Function of HPLMN.The ProSe Function in other PLMN sends Charging Data Request[Event] to CDF in other PLMN. The PF-DD-CDR for Discoverer UE is generated by the CDF in other PLMN where event represents Model B restricted discovery. 

4b. The CDF in other PLMN returns Charging Data Response corresponding to the received Charging Data Request[Event].
5. The ProSe Function in the HPLMN shall respond with a Discovery Response (Discovery Model, ProSe Query Code(s), Discovery Response Filter(s) validity timer, PC5_tech) message.

5a. After the ProSe Function in HPLMN responds to the Discoverer UE with a Discovery Response (Discovery Model, ProSe Query Code(s), Discovery Response Filter(s) validity timer, PC5_tech) message.The ProSe Function in HPLMN sends Charging Data Request[Event] to CDF in HPLMN. The PF-DD-CDR for Discoverer UE is generated by the CDF in HPLMN where event represents Model B ristricted discovery. 

5b. The CDF in HPLMN returns Charging Data Response corresponding to the received Charging Data Request[Event].
6. The UE may then obtain the radio resources as authorised and configured by E-UTRAN for ProSe as defined in RAN specifications, or use WLAN or both, to announce the ProSe Query Code.
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Figure 5.2.2.1.5.4: Discoverer UE procedures for Model B restricted discovery (roaming/inter-PLMN transmission)

More details and complete message flow of Discoverer UE procedures for Model B restricted discovery (roaming/inter-PLMN transmission) are defined in TS 23.303 [238] clause 5.3.3A.5.

0-4. These Steps are defined in TS 23.203 [238].
4a. After the ProSe Function of the other PLMN responds to Discovery Request from the ProSe Function of HPLMN.The ProSe Function in other PLMN sends Charging Data Request[Event] to CDF in other PLMN. The PF-DD-CDR for Discoverer UE is generated by the CDF in the other PLMN where event represents Model B restricted discovery. 

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

5-6. The ProSe Function in the HPLMN shall inform the ProSe Function in VPLMN or Local PLMN if Announcing PLMN ID is included in step 1 with the Announce Authorisation (Restricted ProSe Application User ID, Application ID, ProSe Query Code(s), validity timer, UE Identity, Discovery Entry ID, PC5_tech) message. The ProSe Function in VPLMN or Local PLMN authorizes the UE to perform ProSe Direct Discovery announcing.
7. The ProSe Function in the HPLMN shall respond with a Discovery Response (Discovery Model, ProSe Query Code(s), Discovery Response Filter(s) validity timer, PC5_tech) message.
7a. After the ProSe Function of HPLMN responds to Discovery Request from UE.The ProSe Function in HPLMN sends Charging Data Request[Event] to CDF in HPLMN. The PF-DD-CDR for Discoverer UE is generated by the CDF in the HPLMN where event represents Model B restricted discovery. 

7b. The CDF in other PLMN returns Charging Data Response corresponding to the received Charging Data Request[Event].

8. 
The UE may then obtain the radio resources as authorised and configured by E-UTRAN for ProSe as defined in RAN specifications, or use WLAN or both, to announce the ProSe Query Code.
5.2.2.1.6 
Message flow for Discovery reporting - Model B procedures
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Figure 5.2.2.1.6.1: Match Report procedure for Model B restricted discovery (non-roaming)

More details and complete message flow of Discoverer UE Match Report procedures for Model B restricted discovery (non-roaming) are defined in TS 23.303 [238] clause 5.3.4A.1.
1-5. When the Discoverer UE has received a ProSe Response Code over the air that matches the Discovery Response Filter it obtained from Discoverer Request procedure, and if the UE does not have a corresponding RPAUID associated with it with a valid TTL, the UE sends a Match Report (RPAUID, UE Identity, Discovery Type, Application ID, ProSe Response Code, Metadata Requested, PC5_tech) message to the ProSe Function in the HPLMN to get the Target RPAUID. The ProSe Function in HPLMN returns a Match Report Acknowledgement (Application ID, Target RPAUID, validity timer, metadata (optional)) message to the UE.
5a. After the ProSe Function of the HPLMN responds to Match Report Request from the UE.The ProSe Function in HPLMN sends Charging Data Request[Event] to CDF in HPLMN. The PF-DD-CDR for Discoverer UE is generated by the CDF in other PLMN where event represents Model B restricted discovery reporting. 

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

6.  The ProSe Function in HPLMN may optionally send a Match Report Info (RPAUID, Target RPAUID, UE Identity, ProSe Response Code, Discovery Type, PC5_tech) to the ProSe Function of the Discoveree UE.
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Figure 5.2.2.1.6.2: Match Report procedure for Model B restricted discovery (roaming/Inter-PLMN transmission)

More details and complete message flow of Discoverer UE Match Report procedures for Model B restricted discovery (roaming/inter-PLMN transmission) are defined in TS 23.303 [238] clause 5.3.4A.2.

1-5. These Steps are defined in TS 23.203 [238].
5a. After the ProSe Function of the HPLMN responds to Match Report Request from the UE.The ProSe Function in HPLMN sends Charging Data Request[Event] to CDF in HPLMN. The PF-DD-CDR for Discoverer UE is generated by the CDF in HPLMN where event represents Model B restricted discovery reporting. 

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

6.  The ProSe Function in HPLMN may optionally send a Match Report Info (RPAUID, Target RPAUID, UE Identity, ProSe Response Code, Discovery Type, PC5_tech) to the ProSe Function of the Discoveree UE.

5.2.2.1.7
Message flow for ProSe Direct Discovery for Public Safety use when the UE is under coverage
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Figure 5.2.2.1.7: Offline Charging for ProSe Direct Discovery for Public Safety use (under coverage)

Figure 5.2.2.1.x depicts the message flow for event based charging for ProSe Direct Discovery for Public Safety use. More details and the completed message flow for ProSe Direct Discovery for Public Safety use are defined in TS 23.303[238] clause 5.3.7. Both UE-1 and UE-2 can decide that reporting criteria are met and trigger the usage reporting procedure.

1. UE-1 sends announcement message with model A or solicitation message with model B. In the latter case, UE 2 sends a response message. 

2. When the UE-1 decides that reporting criteria are met, according to the pre-configuration, the UE creates the corresponding usage information report.

3.
UE-1 triggers the usage reporting procedure by sending the usage information report to the ProSe Function. 

4.
Upon reception of ProSe Direct Discovery for Public Safety use 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.

5. The CDR (PF-DD-CDR) for ProSe Direct Discovery for Public Safety use is generated by CDF for the UE-1.6. The CDF returns Charging Data Response corresponding to the received Charging Data Request.
7. If the announcing radio resource info included in the usage information indicates the PLMN of the radio resource UE-1 used to announce is not the HPLMN, HPLMN ProSe Function shall send the usage information report to the ProSe Function of the PLMN providing the radio resource.

8.
Upon reception of ProSe Direct Discovery for Public Safety use 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 CDR (PF-DD-CDR) for ProSe Direct Discovery for Public Safety use is generated by CDF for the UE-1.
10. The CDF returns Charging Data Response corresponding to the received Charging Data Request.
5.2.2.1.8
Message flow for ProSe Direct Discovery for Public Safety use when the UE is out of coverage
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Figure 5.2.2.8.y: Offline Charging for ProSe Direct Discovery for Public Safety use (out of coverage)

Both UE-1 and UE-2 can decide that reporting criteria are met and trigger the usage reporting procedure.

1. UE-1 sends announcement message with model A or solicitation message with model B. In the latter case, UE 2 sends a response message. 

2. When the UE-1 decides that reporting criteria are met, according to the pre-configuration, the UE creates the corresponding usage information report.

3. The UE-1 stores the usage information, when the UE-1 is out of E-UTRAN coverage and has no connection to the HPLMN ProSe Function. 

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

4. When the UE-1 comes back to E-UTRAN coverage, it will trigger the reporting of the usage information.

5.
UE-1 triggers the usage reporting procedure by sending the usage information report to the ProSe Function. 

6.
Upon reception of ProSe Direct Discovery for Public Safety use 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 CDR (PF-DD-CDR) for ProSe Direct Discovery for Public Safety use is generated by CDF for the UE-1.8. The CDF returns Charging Data Response corresponding to the received Charging Data Request.
9. If the announcing radio resource info included in the usage information indicates the PLMN of the radio resource UE-1 used to announce is not the HPLMN, HPLMN ProSe Function shall send the usage information report to the ProSe Function of the PLMN providing the radio resource.

10.
Upon reception of ProSe Direct Discovery for Public Safety use 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.

11. The CDR (PF-DD-CDR) for ProSe Direct Discovery for Public Safety use is generated by CDF for the UE-1.
12. The CDF returns Charging Data Response corresponding to the received Charging Data Request.
	Next Modified Section


5.3.1
Basic principles

5.3.1.1
General

ProSe online charging uses the Debit / Reserve Units operation as specified in TS 32.299 [50]. 
The charging functions specified for ProSe relate to:  

-
ProSe Direct Discovery, with distinction of the used PC5 radio technology:

-
Announce Discovery Request;

-
Monitor Discovery Request; 

-
Match report Discovery Reporting;

-
Model B Restricted Discovery Request;

-
Model B Restricted Discovery Reporting.

-
ProSe EPC-level Discovery: 

-
Proximity Request.

ProSe charging may use the Immediate Event Charging (IEC) principle, the Event Charging with Unit Reservation (ECUR) principle or the Session Charging with Unit Reservation (SCUR) principle as specified in TS 32.299 [50]. 
The notion of “Local PLMN” does not apply to WLAN-based ProSe Direct Discovery, , so the collection of charging information by ProSe Functions in local PLMN does not apply to WLAN-based ProSe Direct Discovery. 
5.3.1.2
ProSe Direct Discovery charging

The ProSe Functions in HPLMN is responsible for sending Debit/Reserve operation messages to OCS. ProSe charging may use the Immediate Event Charging (IEC) principle or the Event Charging with Unit Reservation (ECUR) principle as specified in TS 32.299 [50]. 
In IEC principle: 
-
The Debit operation is performed after discovery authorization of receiving Direct Discovery Request, Match Report Message, Model B Restricted Discovery Request or Model B Restricted Discovery Reporting;

-
 The optional refund operation shall be considered:

-
 if Announce, Monitor and Match operation fails in model A;

-
if the discovery request and discovery reporting operation fails in model B.
In ECUR principle: 
-
 The Reserve operation is performed after discovery authorization of receiving Direct Discovery Request, Match Report Message, Model B Restricted Discovery Request or Model B Restricted Discovery Reporting;

-
The Debit operation is performed only when:

-
Announce, Monitor and Match operation succeeds in model A;

-
discovery request and discovery reporting operation succeeds in model B.
5.3.1.3
ProSe EPC-Level Discovery charging

Session Charging with Unit Reservation (SCUR) principle is applied to ProSe EPC-Level Discovery online charging.  
The following chargeable events are defined for ProSe EPC-level Discovery online charging:

- 
Proximity Request. Upon this event, a Debit/Reserve Units Request[Initial] message is sent to OCS, and the corresponding EPUID, ALUIDs, Application ID, window, Range, and location of the UE are captured. 

-
Proximity Request Renewal. Upon this event, a Debit/Reserve Units Request[Update] message is sent to OCS with new location of the UE and window.

-
Proximity Request Reject. Upon this event, a Debit/Reserve Units Request[Terminate] message is sent to OCS, and an indication of the cause for reject is captured.

-
Proximity Request Cancellation. Upon this event, a Debit/Reserve Units Request[Terminate] message is sent to OCS, and an indication of whether Proximity Alert was sent is captured.
	Next Modified Section


5.3.2.2
ProSe Direct Discovery

5.3.2.2.1
Triggers for online charging from ProSe Function for ProSe Direct Discovery

Table 5.3.2.2.1.1: Debit Units Request messages triggered for ProSe Function
 in ProSe Direct Discovery
	message
	Triggering conditions 

	Debit Units Request[Event]
	After discovery authorization of receiving Direct Discovery Request 
with command (Announce, Monitor)

After discovery authorization of receiving Match Report message 

After discovery authorization of Model B Restricted Discovery Request  
After discovery authorization of Model B Restricted Discovery   Reporting


5.3.2.2.2
Message flows for ProSe Direct Discovery Announce Request
Figures 5.3.2.2.2.1 to 5.3.2.2.2.3 define the transactions between ProSe Function and OCS for the successful scenario where an Announcing UE sends a Discovery request in IEC mode for non-roaming case and in IEC and ECUR modes for roaming case.
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 5.3.2.2.2.1: Message flow for ProSe Direct Discovery Announce Request (IEC for 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 authorized 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  message for announcing. 

2.
If there is no associated UE context, the ProSe Function shall check with HSS the authorization 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. 
3.
ProSe function sends Debit Units Request[Event] indicating Announce to the OCS.

4.
The OCS performs Debit Units Request operation for Announcing UE.

5. 
The OCS returns the Debit Units Response to ProSe Function.
6. 
If the Discovery Request is authorized, then the ProSe Function shall respond with a Discovery Response with:  
-
(ProSe Application Code, validity timer, PC5_tech) 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, PC5_tech) for restricted discovery.
7.
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, or using WLAN, or both.
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Figure 5.3.2.2.2.2: Message flow for ProSe Direct Discovery Announce Request (IEC for roaming/inter-PLMN transmission)

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.
The UE establishes a secure connection with the ProSe Function in HPLMN and then sends a Discovery Request  message for announcing. 

2.
If there is no associated UE context, the ProSe Function shall check with HSS the authorization 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. 

3.
ProSe Function sends Debit Units Request[Event] indicating Announce to the OCS.

4.
The OCS performs Debit Units Request operation for Announcing UE.

5.
The OCS returns the Debit Units Response to ProSe Function.
6.
If the Discovery Request is authorized then the HPLMN ProSe Function shall request authorisation from the ProSe Function in VPLMN with the Announce Authorisation (ProSe Application ID, ProSe Application Code, UE Identity, PC5_tech) message. 
7.
The ProSe Function in VPLMN authorizes the UE to perform ProSe Direct Discovery announcing.

If the Discovery Request is not authorized, the optional refund steps 8 to 10 are required:
8. 
ProSe function sends Debit Units Request[Event] to the OCS for refund purpose.
9.
The OCS performs Debit Units Request operation for refund.  
10.
The OCS returns the Debit Units Response to ProSe Function.

11.
The ProSe Function in HPLMN shall respond to the UE with a Discovery Response when step 7 is successful. 
-
(ProSe Application Code, validity timer, Discovery Entry ID, PC5_tech) for open discovery.

-
(ProSe Restricted Code/ProSe Restricted Code Prefix[ProSe Restricted Code Suffix pool], validity timer, Discovery Entry ID, ProSe Enabled Indicator, PC5_tech) for districted discovery.
12.
The UE may start announcing the provided ProSe Application Code in the VPLMN 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, or using WLAN or both.
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Figure 5.3.2.2.2.3: Message flow for ProSe Direct Discovery Announce Request (ECUR for roaming/inter-PLMN transmission)

0-2.
same as figure 5.3.2.2.3.2 step 0-2 
3.
ProSe Function sends Reserve Units Request[Initial, ProSe App ID, cmd = Announce, PC5_tech] to the OCS for requesting units.

4.
The OCS performs Reserve Units Request operation for Announcing UE. 

5.
The OCS grants service units in the Reserve Units Response to ProSe Function.

6-7.
same as figure 5.3.2.2.3.2 step 6-7 
8.
ProSe Function sends Debit Units Request[Terminate] to the OCS indicating granted units are used. On unsuccessful Announce authorization, granted units are returned.

9.
The OCS performs Debit Units operation.  

10.
The OCS returns the Debit Units Response to ProSe Function.  

11-12.
same as figure 5.3.2.2.3.2 step 11-12. 

5.3.2.2.3
Message flows for ProSe Direct Discovery Monitor Request

Figures 5.3.2.2.3.1 to 5.3.2.2.3.4 describe the transactions between ProSe Function and OCS for the successful scenario where a "monitoring UE" sends a Discovery request and gets authorization to access the discovery resources. 
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 5.3.2.2.3.1: ProSe Direct Discovery Monitor Request – IEC (non-roaming)

0.
The UE is configured with the data structure of the ProSe Application IDs corresponding to PLMNs the UE is authorized to monitor.

1.
If the UE is authorized to monitor in at least one PLMN and is interested to monitor certain ProSe Application ID(s), the UE sends a Discovery Request (ProSe Application ID(s), UE Identity, monitor command, application identity, PC5_tech) message for monitoring to the ProSe Function.

2.
Interaction between ProSe Function and HSS for authorization process for discovery: check if UE is authorized for ProSe discovery service and for this Application ID, retrieval of PLMNs allowed for discovery. A new context for this UE is created if no associated UE context exists.

3.
ProSe Function sends Debit Units Request[Event, ProSe App ID, cmd = Monitor, PC5_tech] to the OCS.

4.
The OCS performs the Debit Units operation for Discovery Monitor Request.  

5.
The OCS returns the Debit Units Response to ProSe Function.  

6.
For open discovery, 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. The request shall also include the UE identity information e.g. IMSI or MSISDN, and PC5_tech in order to allow the ProSe Function in Local PLMN to perform charging. 
For restricted discovery, the ProSe Function in the HPLMN contacts the ProSe Function in that PLMN to retrieve the corresponding ProSe Restricted Code with a Monitor Request (RPAUID, UE Identity, Target PDUID, Application ID, Target RPAUID and Discovery Entry ID, PC5_tech) message.
7.
For open discovery, if the ProSe Function of the Local PLMN stores valid ProSe Application Code(s) corresponding to the requested ProSe Application ID Name(s) and the requested PC5 radio technology, then the ProSe Function of the Local PLMN returns the related mask(s) and the corresponding TTL for each. 

For restricted discovery, the ProSe Function in the other PLMN returns to the ProSe Function in the HPLMN the ProSe Restricted Code and the corresponding residual validity timer with a Monitor Response (ProSe Restricted Code, validity timer, PC5_tech) message. The Prose Function in the other PLMN also stores, in the context of the announcing UE, the PDUID of the monitoring UE and the allocated validity timer.
In case of unsuccessful scenario, the optional refund steps 8 to 10 are required:
8. 
ProSe function sends Debit Units Request[Event] to the OCS for refund purpose.
9.
The OCS performs Debit Units Request operation for refund.  
10. The OCS returns the Debit Units Response to ProSe Function.

11.
The ProSe Function responds with a Discovery Response [Discovery Filter, Discovery Entry ID, PC5_tech] message, when step 7 is successful.. The ProSe Function may use the service units granted in step 5 to determine the Time To Live value(s) of the Discovery Filter.

12.
The UE may start monitoring using the Discovery Filter in the authorized radio resources, or using WLAN or both.


[image: image26.emf]ProSe 

Function

UE

ProSe 

Function

OCS

HPLMN

ProSe 

Function

Other PLMNs

HSS

0. ProSe App Id 

Configuration

1. Discovery Req. (ProSe App ID, UE ID, 

cmd=monitor, Application ID, [PC5_tech])

2. Discovery Authorization (PLMN IDs)

3. Reserve Units Request

[Initial

, cmd=Monitor,ProSe App ID, [PC5_tech]]

5. Reserve Units Response

6. Monitor Req  (UE, ProSe App. ID, cmd=Monitor, [PC5_tech])

7.  Monitor Resp (ProSe AppID code/mask, [PC5_tech])

11. Discovery Resp (Discovery Filter, 

Discovery Entry ID, [PC5_tech])

12. Radio 

Resource 

Allocation

8. Debit Units Request[Terminate]  

10. Debit Units Response 

4.Debit/Reserve 

Units operation

9.Debit/Reserve 

Units operation



Figure 5.3.2.2.3.2: ProSe Direct Discovery Monitor Request – ECUR (non-roaming)

0-2.
same as figure 5.3.2.2.3.1 step 0-2. 
3.
ProSe Function sends Reserve Units Request[Initial, ProSe App ID, cmd = Monitor] to the OCS for requesting units.

4.
The OCS performs Reserve Units Request operation for Discovery Monitor Request. 
5.
The OCS grants service units in the Reserve Units Response to ProSe Function.  

6-7.
same as figure 5.3.2.2.3.1 step 6-7. 
8.
ProSe Function sends Debit Units Request[Terminate] to the OCS indicating granted units are used. On unsuccessful Monitor Response, granted units are returned.

9.
The OCS performs the Debit Units operation.  

10.
The OCS returns the Debit Units Response to ProSe Function.  

11-12.
same as figure 5.3.2.2.3.1 step 11-12. 
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Figure 5.3.2.2.3.3: ProSe Direct Discovery Monitor Request – IEC (roaming/inter-PLMN transmission)

0.
The UE is configured with the data structure of the ProSe Application IDs corresponding to PLMNs the UE is authorized to monitor. This step is performed using mechanisms out of scope of 3GPP.

1.
If the UE is authorized 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, PC5_tech) message for monitoring. 

2.
If there is no associated UE context, the ProSe Function shall check with HSS the authorization 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. 
3.
ProSe Function sends Debit Units Request[Event,ProSe App ID, cmd = Monitor, PC5_tech] to the OCS.

4.
The OCS performs the Debit Units operation for Discovery Monitor Request.  
5. The OCS returns the Debit Units Response to ProSe Function.
6.
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). 
7.
If the ProSe Function of the other PLMN stores valid ProSe Application Code(s) corresponding to the requested ProSe Application ID Name(s) and the requested PC5 radio technolog, then the ProSe Function of the Local PLMN returns the related ProSe Application mask(s) and the corresponding TTL for each.

In case of unsuccessful scenario, the optional refund steps 8 to 10 are required:
8. 
ProSe function sends Debit Units Request[Event] to the OCS for refund purpose.
9.
The OCS performs Debit Units Request operation for refund.  
10. The OCS returns the Debit Units Response to ProSe Function.

11.
The ProSe Function in the HPLMN responds with a Discovery Response  message, in case step 7 is successful. 
-
Discovery Filter(s), Discovery Entry ID, PC5_tech message for open discovery. The Discovery Filter(s) consists of the ProSe Application mask(s). The Discovery Filter(s) include the TTL. The TTL(s) in the Discovery Filter(s) indicate for how long the Discovery Filter(s) are going to be valid.
-
Discovery Filter(s), Metadata Indicator, Discovery Entry ID, Application Level Container and PC5_tech for restricted discovery. The Discovery Filter includes the ProSe Restricted Code to be monitored and the TTL that indicates for how long the related ProSe Restricted Code in the Discovery Filter is valid after it is received. If configured by the operator, the Target RPAUID(s) and metadata corresponding to the ProSe Restricted Code(s) may be included in the Discovery Response message.
12.
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, or using WLAN or both.
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Figure 5.3.2.2.3.4: ProSe Direct Discovery Monitor Request – ECUR (roaming/ inter-PLMN transmission)

0-2.
same as figure 5.3.2.2.3.3 step 0-2. 
3.
ProSe Function sends Reserve Units Request[Initial, ProSe App ID, cmd = Monitor] to the OCS for requesting units.

4.
The OCS grants service units in the Reserve Units Response to ProSe Function.  

5-6.
same as figure 5.3.2.2.3.3 step 5-6. 
7.
ProSe Function sends Debit Units Request[Terminate] to the OCS indicating granted units are used. On unsuccessful Monitor Response, granted units are returned.

8.
The OCS returns the Debit Units Response to ProSe Function.  

9-10.
same as Figure 5.3.2.2.3.3 step 11-12. 

5.3.2.2.4
Message flows for ProSe Direct Discovery Match Report Request
Figures 5.3.2.2.4.1 to 5.3.2.2.4.4 define 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 for IEC and ECUR modes.
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.
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Figure 5.3.2.2.4.1: Message flow for ProSe Direct Open Discovery Match Report Request (IEC for 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), UE Identity, Monitored PLMN ID, and PC5_tech) message to the ProSe Function in HPLMN. 
2.
The ProSe Function shall check the context for this UE that contains its subscription parameters. 
The authorization information also contains the PLMN that this UE is allowed to perform discovery.
3.
ProSe Function sends Debit Units Request[Event] indicating "Match" to the OCS.

4.
The OCS performs the Debit Units operation for "Match".  
5. The OCS returns the Debit Units Response to ProSe Function.
6.
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 7-14 are executed, otherwise (i.e. the ProSe Application Code was assigned by HPLMN) only step 14 is executed:

7.
The ProSe Function in HPLMN sends a Match Report (ProSe Application Code(s), UE identity, PC5_tech) to the ProSe Function of the PLMN that assigned the ProSe Application Code.
8.
The ProSe Function analyses the ProSe Application Code(s) received from the UE.

9.
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), PC5_tech). 

In case of unsuccessful scenario, the optional refund steps 10 to 12 are required:
10. 
ProSe function sends Debit Units Request[Event] to the OCS for refund purpose.
11.
The OCS performs Debit Units Request operation for refund.  
12. The OCS returns the Debit Units Response to ProSe Function.
13.
If it was indicated that the announcing UE is roaming during the Monitor Request process, the ProSe Function in HPLMN shall send a Match Report Info (ProSe Application ID(s), UE Identity, PC5_tech) to the ProSe Function of the serving PLMN of the Announcing UE.

14.
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 5.3.2.2.4.2: Message flow for ProSe Direct Open Discovery Match Report Request
(ECUR for non-roaming)

1-2.
same as figure 5.3.2.2.4.1 step 1-2. 
3.
ProSe Function sends Reserve Units Request[Initial, ProSe App ID, cmd = Match, PC5_tech] to the OCS for requesting units.

4.
The OCS performs the Debit Units operation for "Match".  
5.
The OCS grants service units in the Reserve Units Response to ProSe Function.  

6-9.
same as figure 5.3.2.2.4.1 step 6-9. 
10.
ProSe Function sends Debit Units Request[Terminate] to the OCS with granted units used. On unsuccessful Match Report, granted units are returned.

11.
The OCS performs the Debit Units operation for "Match".  
12.
The OCS returns the Debit Units Response to ProSe Function.  

13-14.
same as figure 5.3.2.2.4.1 step 13-14. 
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Figure 5.3.2.2.4.3: Message flow for ProSe Direct Open Discovery Match Report Request (IEC for roaming/inter-PLMN transmission)

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, PC5_tech) 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 authorization information also contains the PLMN that this UE is allowed to perform discovery. 
3.
ProSe Function sends Debit Units Request[Event] indicating "Match" to the OCS.

4.
The OCS performs the Debit Units operation for "Match".  
5. The OCS returns the Debit Units Response to ProSe Function.
6.
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 7-14 are executed, otherwise (i.e. the HPLMN assigned the ProSe Application Code) only steps 14 is executed:

7.
The ProSe Function in HPLMN sends a Match Report (ProSe Application Code(s), UE identity, monitored PLMN ID, PC5_tech) 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"). 
8.
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).

9.
The ProSe Function shall send Match Report Acknowledgement (ProSe Application ID Name(s), validity timer(s)). 
In case of unsuccessful scenario, the optional refund steps 10 to 12 are required:
10. ProSe function sends Debit Units Request[Event] to the OCS for refund purpose.
11.
The OCS performs Debit Units Request operation for refund.  
12. The OCS returns the Debit Units Response to ProSe Function.
13.
If it was indicated that the Announcing UE is roaming during the Monitor Request process, the ProSe Function in HPLMN shall send a Match Report Info (ProSe Application ID(s), UE Identity, PC5_tech) to the ProSe Function of the serving PLMN of the Announcing UE.

14.
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 5.3.2.2.4.4: Message flow for ProSe Direct Open Discovery Match Report Request (ECUR for roaming/ inter-PLMN transmission)

1-2.
same as figure 5.3.2.2.4.3 step 1-2. 
3.
ProSe Function sends Reserve Units Request[Initial, ProSe App ID, cmd = Match, PC5_tech] to the OCS for requesting units.

4.
The OCS performs the Debit Units operation for "Match" Report Request.  
5.
The OCS grants service units in the Reserve Units Response to ProSe Function.  

6-9. same as figure 5.3.2.2.4.3 step 6-9.   
10.
ProSe Function sends Debit Units Request[Terminate] to the OCS with granted units used. On unsuccessful Match Report, granted units are returned.

11.
The OCS performs the Debit Units operation for "Match".  
12.
The OCS returns the Debit Units Response to ProSe Function.  

13-14.
same as figure 5.3.2.2.4.3 step 13-14. 
Figures 5.3.2.2.4.a to 5.3.2.2.4.d define the transactions between ProSe Function and OCS for the successful scenario where a "Monitoring UE" using ProSe direct restricted discovery model A sends a Match report in non-roaming case and roaming case for IEC and ECUR modes.

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.
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Figure 5.3.2.2.4.a: Message flow for Match Report of Restricted Discovery-model A(IEC for non-roaming)

1.
When the monitoring UE has received a ProSe Restricted Code over the air that matches the Discovery Filter it obtained from monitoring Request procedure, and if the UE does not have a corresponding RPAUID associated with it with a valid TTL, the UE sends a Match Report (RPAUID, UE Identity, Discovery Type, Application ID, ProSe Restricted Code, Metadata Requested, PC5_tech) message to the ProSe Function in the HPLMN to get the Target RPAUID. 
2.
The HPLMN ProSe Function checks the authorization for the monitoring UE to perform restricted discovery.

3.
ProSe Function sends Debit Units Request[Event] indicating "Restricted Match" to the OCS.

4.
The OCS performs the Debit Units operation for "Restricted Match".

5. The OCS returns the Debit Units Response to ProSe Function.
6.
The HPLMN ProSe Function analyses the ProSe Restricted Code and identifies in the UE context of the monitoring UE the corresponding Target RPAUID.

7.
Optionally, the ProSe Function sends a Auth Request (RPAUID, Target RPAUID, Request Type) to the ProSe Application Server. The ProSe Function locates the ProSe Application Server based on the Application ID. The Request Type is set to "restricted discovery/match". If the Metadata Requested is included in the Match Report in step 1, the ProSe Function shall send the Auth Request message.

8.
If, based on the permission setting, the RPAUID is allowed to discover the Target RPAUID, the ProSe Application Server returns a Auth Response (PDUID, Target PDUID, Response Type, metadata) message. The PDUID corresponds to RPAUID, the Target PDUID corresponds to the Target RPAUID stored in the ProSe Application Server. The Response Type is set to "restricted discovery/match ack". This message may also contain certain metadata corresponding to the Target PDUID, e.g. welcome message, etc.

9.
The ProSe Function verifies that the returned PDUID belongs to the requesting UE, and the Target PDUID is the same as the stored Target PDUID.

In case of unsuccessful scenario, the optional refund steps 10 to 12 are required:
10. 
ProSe function sends Debit Units Request[Event] to the OCS for refund purpose.
11.
The OCS performs Debit Units Request operation for refund.  
12. The OCS returns the Debit Units Response to ProSe Function.
13.
The ProSe Function in HPLMN returns a Match Report Ack (Application ID, Target RPAUID, validity timer, metadata) to the UE. The UE stores the mapping between the RPAUID, the ProSe Restricted Code and the Application ID for the duration of the validity timer.

14.
The ProSe Function in HPLMN may optionally send a Match Report Info (RPAUID, Target RPAUID, UE Identity, ProSe Restricted Code, Discovery Type, PC5_tech) to the ProSe Function of the announcing UE. Discovery Type is set to "restricted discovery".
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Figure 5.3.2.2.4.b: Message flow for Match Report of Restricted Discovery-model A (ECUR for non-roaming)

1-2.
same as figure 5.3.2.2.4.a step 1-2  
3.
ProSe Function sends Reserve Units Request [Initial, RPUID, cmd = Restricted Match, PC5_tech] to the OCS for requesting units.

4.
The OCS performs the Debit Units operation for "Restricted Match".  
5.
The OCS grants service units in the Reserve Units Response to ProSe Function.  

6-9.
same as figure 5.3.2.2.4.1 step 6-9. 

10.
ProSe Function sends Debit Units Request[Terminate] to the OCS with granted units used. On unsuccessful Match Report, granted units are returned.

11.
The OCS performs the Debit Units operation for "Restricted Match".  
12.
The OCS returns the Debit Units Response to ProSe Function.  

13-14.
same as figure 5.3.2.2.4.a step 13-14. 
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Figure 5.3.2.2.4.c: Message flow for Match Report of Restricted Discovery-model A (ICE for roaming//inter-PLMN transmission)

1.
When the monitoring UE has received a ProSe Restricted Code over the air that matches the Discovery Filter it obtained from monitoring Request procedure, and if the UE does not have a corresponding RPAUID associated with it with a valid TTL, the UE sends a Match Report (RPAUID, UE Identity, Discovery Type, Application ID, ProSe Restricted Code, Metadata Requested, Monitored PLMN ID, PC5_tech) message to the ProSe Function in the HPLMN to get the Target RPAUID. 
2.
The HPLMN ProSe Function checks the authorization for the monitoring UE to perform restricted discovery.

3.
ProSe Function sends Debit Units Request[Event] indicating "Restricted Match" to the OCS.
4.
The OCS performs the Debit Units operation for "Restricted Match".  
5. The OCS returns the Debit Units Response to ProSe Function.

6.
The HPLMN ProSe Function analyses the ProSe Restricted Code and identifies in the UE context of the monitoring UE the corresponding Target RPAUID.

7.
Optionally, the ProSe Function sends a Auth Request (RPAUID, Target RPAUID, Request Type) to the ProSe Application Server. The ProSe Function locates the ProSe Application Server based on the Application ID. The Request Type is set to "restricted discovery/match". If the Metadata Requested is included in the Match Report in step 1, the ProSe Function shall send the Auth Request message.

8.
If, based on the permission setting, the RPAUID is allowed to discover the Target RPAUID, the ProSe Application Server returns a Auth Response (PDUID, Target PDUID, Response Type, metadata) message. The PDUID corresponds to RPAUID, the Target PDUID corresponds to the Target RPAUID stored in the ProSe Application Server. The Response Type is set to "restricted discovery/match ack". This message may also contain certain metadata corresponding to the Target PDUID, e.g. welcome message, etc.

9.
The ProSe Function verifies that the returned PDUID belongs to the requesting UE, and the Target PDUID is the same as the stored Target PDUID.

In case of unsuccessful scenario, the optional refund steps 10 to 12 are required:
10. ProSe function sends Debit Units Request[Event] to the OCS for refund purpose.
11.
The OCS performs Debit Units Request operation for refund.  
12. The OCS returns the Debit Units Response to ProSe Function.
13.
The ProSe Function in HPLMN returns a Match Report Ack (Application ID, Target RPAUID, validity timer, metadata (opt.)) to the UE. The UE stores the mapping between the RPAUID, the ProSe Restricted Code and the Application ID for the duration of the validity timer.

14.
The ProSe Function in HPLMN may optionally send a Match Report Info (RPAUID, Target RPAUID, UE Identity, ProSe Restricted Code, Discovery Type, PC5_tech) to the ProSe Function in the HPLMN of the announcing UE. Discovery Type is set to "restricted discovery". If the Monitored PLMN ID is different from that of the Target PDUID, i.e. the "announcing UE" is roaming or performs inter-PLMN discovery transmission, the ProSe Function in HPLMN of the Monitoring UE may send another Match Report Info (RPAUID, Target RPAUID, UE Identity, ProSe Restricted Code, Discovery Type) to the ProSe Function of the PLMN indicated by the Monitored PLMN ID. 
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Figure 5.3.2.2.4.d: Message flow for Match Report of Restricted Discovery-model A (ECUR for roaming//inter-PLMN transmission)

1.
When the monitoring UE has received a ProSe Restricted Code over the air that matches the Discovery Filter it obtained from monitoring Request procedure, and if the UE does not have a corresponding RPAUID associated with it with a valid TTL, the UE sends a Match Report (RPAUID, UE Identity, Discovery Type, Application ID, ProSe Restricted Code, Metadata Requested, Monitored PLMN ID, PC5_tech) message to the ProSe Function in the HPLMN to get the Target RPAUID. 
2.
The HPLMN ProSe Function checks the authorization for the monitoring UE to perform restricted discovery.

3.
ProSe Function sends Reserve Units Request [Initial, RPUID, cmd = Restricted Match] to the OCS for requesting units.

4.
The OCS performs the Debit Units operation for "Restricted Match".  
5.
The OCS grants service units in the Reserve Units Response to ProSe Function.  

6.
The HPLMN ProSe Function analyses the ProSe Restricted Code and identifies in the UE context of the monitoring UE the corresponding Target RPAUID.

7.
Optionally, the ProSe Function sends a Auth Request (RPAUID, Target RPAUID, Request Type) to the ProSe Application Server. The ProSe Function locates the ProSe Application Server based on the Application ID. The Request Type is set to "restricted discovery/match". If the Metadata Requested is included in the Match Report in step 1, the ProSe Function shall send the Auth Request message.

8.
If, based on the permission setting, the RPAUID is allowed to discover the Target RPAUID, the ProSe Application Server returns a Auth Response (PDUID, Target PDUID, Response Type, metadata) message. The PDUID corresponds to RPAUID, the Target PDUID corresponds to the Target RPAUID stored in the ProSe Application Server. The Response Type is set to "restricted discovery/match ack". This message may also contain certain metadata corresponding to the Target PDUID, e.g. welcome message, etc.

9.
The ProSe Function verifies that the returned PDUID belongs to the requesting UE, and the Target PDUID is the same as the stored Target PDUID.

In case of unsuccessful scenario, the optional refund steps 10 to 12 are required:
10.
ProSe Function sends Debit Units Request[Terminate] to the OCS with granted units used. On unsuccessful Match Report, granted units are returned.

11.
The OCS performs the Debit Units operation for "Match".  
12.
The OCS returns the Debit Units Response to ProSe Function.  

13.
The ProSe Function in HPLMN returns a Match Report Ack (Application ID, Target RPAUID, validity timer, metadata (opt.)) to the UE. The UE stores the mapping between the RPAUID, the ProSe Restricted Code and the Application ID for the duration of the validity timer.

14.
The ProSe Function in HPLMN may optionally send a Match Report Info (RPAUID, Target RPAUID, UE Identity, ProSe Restricted Code, Discovery Type, PC5_tech) to the ProSe Function in the HPLMN of the announcing UE. Discovery Type is set to "restricted discovery". If the Monitored PLMN ID is different from that of the Target PDUID, i.e. the "announcing UE" is roaming or performs inter-PLMN discovery transmission, the ProSe Function in HPLMN of the Monitoring UE may send another Match Report Info (RPAUID, Target RPAUID, UE Identity, ProSe Restricted Code, Discovery Type) to the ProSe Function of the PLMN indicated by the Monitored PLMN ID.

5.3.2.2.5
Message flow for Discovery Request - Model B procedures

The Discovery Request is sent by the Discoveree UE or the Discoverer UE in order to be authorised to access the discovery resources and perform restricted ProSe Direct Discovery, Model B.
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Figure 5.3.2.2.5.1: Discoveree UE procedures for Model B restricted discovery (IEC for non-roaming)

More details and complete message flow of Discoveree UE procedures for Model B restricted discovery (non-roaming) are defined in TS 23.303 [238] clause 5.3.3A.2.

The user sets the permission for the restricted discovery using application layer mechanisms.

0-2a. If the Discoveree UE is authorised to use Model B discovery in the serving PLMN and is triggered by the application client to perform a Discoveree Request procedure, the UE shall establish a secure connection to the ProSe Function in the HPLMN and send a Discovery Request (RPAUID, UE Identity, command, Discovery Type, Discovery Model, Application ID, Discovery Entry ID, PC5_tech) message. ProSe Function in the HPLMN check the authorization with the HSS.

3.
ProSe Function sends Debit Units Request [Event] indicating "Restricted Announce" to the OCS.

4.
The OCS performs the Debit Units operation for Discoveree UE.

5. The OCS returns the Debit Units Response to ProSe Function.
6. The ProSe Function in HPLMN shall allocate and respond with a Discovery Response (Discovery Model, ProSe Response Code, Discovery Query Filter(s), validity timer, Discovery Entry ID, PC5_tech) message.
7.
The UE may then obtain the radio resources as authorised and configured by E-UTRAN for ProSe as defined in RAN specifications, or use WLAN or both, to monitor using the Discovery Query Filter(s).
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Figure 5.3.2.2.5.2: Discoveree UE procedures for Model B restricted discovery (IEC for roaming/Inter-PLMN transmission)

More details and complete message flow of Discoveree UE procedures for Model B restricted discovery (roaming/inter-PLMN transmission) are defined in TS 23.303 [238] clause 5.3.3A.3.

0-2a. These steps are defined in TS 23.303[238].

3.
ProSe Function sends Reserve Units Request [Initial, RPUID, cmd = Restricted Announce, PC5_tech] to the OCS for requesting units.

4.
The OCS performs Reserve Units Request operation for Discoveree UE. 

5.
The OCS grants service units in the Reserve Units Response to ProSe Function.

6-7. These steps are defined in TS 23.303[238].

If the Discovery Request is not authorized, the optional refund steps 8 to 10 are required:
8. 
ProSe function sends Debit Units Request[Event] to the OCS for refund purpose.
9.
The OCS performs Debit Units Request operation for refund.  
10.
The OCS returns the Debit Units Response to ProSe Function.

11.
The ProSe Function in HPLMN shall respond with a Discovery Response (Discovery Model, ProSe Response Code, Discovery Query Filter(s), validity timer, Discovery Entry ID, PC5_tech) message. After the ProSe Function in the HPLMN responds with a Discovery Response, 

12. The UE may then obtain the radio resources as authorised and configured by E-UTRAN for ProSe as defined in RAN specifications, or use WLAN or both to monitor using the Discovery Query Filter.
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Figure 5.3.2.2.5.3: Discoveree UE procedures for Model B restricted discovery (ECUR for roaming/Inter-PLMN transmission)

More details and complete message flow of Discoveree UE procedures for Model B restricted discovery (roaming/inter-PLMN transmission) are defined in TS 23.303 [238] clause 5.3.3A.3.

0-2a. These steps are defined in TS 23.303[238].

3.
ProSe Function sends Reserve Units Request [Initial, RPUID, cmd = Restricted Announce, PC5_tech] to the OCS for requesting units.

4.
The OCS performs Reserve Units Request operation for Discoveree UE. 

5.
The OCS grants service units in the Reserve Units Response to ProSe Function.

6-7. These steps are defined in TS 23.303[238].

8.
ProSe Function sends Debit Units Request[Terminate] to the OCS indicating granted units are used. On unsuccessful Announce authorization, granted units are returned.

9.
The OCS performs Debit Units operation.  

10.
The OCS returns the Debit Units Response to ProSe Function.  

11.
The ProSe Function in HPLMN shall respond with a Discovery Response (Discovery Model, ProSe Response Code, Discovery Query Filter(s), validity timer, Discovery Entry ID, PC5_tech) message. After the ProSe Function in the HPLMN responds with a Discovery Response, 

12. The UE may then obtain the radio resources as authorised and configured by E-UTRAN for ProSe as defined in RAN specifications, or use WLAN or both to monitor using the Discovery Query Filter.
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Figure 5.3.2.2.5.4: Discoverer UE procedures for Model B restricted discovery (IEC for non-roaming)

More details and complete message flow of Discoverer UE procedures for Model B restricted discovery (non-roaming) are defined in TS 23.303 [238] clause 5.3.3A.4.

0-2a. If the Discoverer UE is authorised to use Model B discovery in the serving PLMN and is triggered by the application client to perform a Discoverer Request procedure, the UE shall establish a secure connection to the ProSe Function in the HPLMN and send a Discovery Request (RPAUID, UE Identity, command, Discovery Type, Discovery Model, Application ID, Application Transparent Container, Discovery Entry ID, PC5_tech) message. ProSe Function in the HPLMN check the authorization with the HSS. Based on the Target ProSe Discovery UE ID, Application ID, and Target Restricted ProSe App User ID, the ProSe Function locates the Discoveree UE(s) context. 

3.
ProSe Function sends Debit Units Request [Event] indicating "Restricted Monitor" with the requested PC5 radio technology to the OCS.

4.
The OCS performs the Debit Units operation for Discoverer UE.

5. The OCS returns the Debit Units Response to ProSe Function.
6-7. These steps are defined in TS 23.303[238].

If the Discovery Request is not authorized, the optional refund steps 8 to 10 are required:
8. 
ProSe function sends Debit Units Request[Event] to the OCS for refund purpose.
9.
The OCS performs Debit Units Request operation for refund.  
10.
The OCS returns the Debit Units Response to ProSe Function.

11.
The ProSe Function in HPLMN shall responds with a Discovery Response (ProSe Query Code(s), ProSe Response Code, validity timer, PC5_tech).  

12. The UE may then obtain the radio resources to monitor using the Discovery Query Filter, as authorised and configured by E-UTRAN for ProSe as defined in RAN specifications.
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Figure 5.3.2.2.5.5: Discoverer UE procedures for Model B restricted discovery (IEC for roaming/inter-PLMN transmission)

More details and complete message flow of Discoverer UE procedures for Model B restricted discovery (roaming/inter-PLMN transmission) are defined in TS 23.303 [238] clause 5.3.3A.5.

0-2a. If the Discoverer UE is authorised to use Model B discovery in the serving PLMN and is triggered by the application client to perform a Discoverer Request procedure, the UE shall establish a secure connection to the ProSe Function in the HPLMN and send a Discovery Request (RPAUID, UE Identity, command, Discovery Type, Discovery Model, Application ID, Application Transparent Container, Discovery Entry ID, PC5_tech) message. ProSe Function in the HPLMN check the authorization with the HSS. Based on the Target ProSe Discovery UE ID, Application ID, and Target Restricted ProSe App User ID, the ProSe Function locates the Discoveree UE(s) context. 

3.
ProSe Function sends Debit Units Request [Event] indicating "Restricted Monitor" with the requested PC5 radio technology to the OCS.

4.
The OCS performs the Debit Units operation for Discoverer UE.

5. The OCS returns the Debit Units Response to ProSe Function.
6-9. These steps are defined in TS 23.303[238].

If the Discovery Request is not authorized, the optional refund steps 8 to 10 are required:
10. 
ProSe function sends Debit Units Request[Event] to the OCS for refund purpose.
11.
The OCS performs Debit Units Request operation for refund.  
12.
The OCS returns the Debit Units Response to ProSe Function.

13.
The ProSe Function in HPLMN shall responds with a Discovery Response (ProSe Query Code(s), ProSe Response Code, validity timer, PC5_tech).  

14. The UE may then obtain the radio resources as authorised and configured by E-UTRAN for ProSe as defined in RAN specifications, or use WLAN or both, to monitor using the Discovery Query Filter.
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Figure 5.3.2.2.5.6: Discoverer UE procedures for Model B restricted discovery (ECUR for roaming/inter-PLMN transmission)

More details and complete message flow of Discoverer UE procedures for Model B restricted discovery (roaming/inter-PLMN transmission) are defined in TS 23.303 [238] clause 5.3.3A.5.

0-2a. If the Discoverer UE is authorised to use Model B discovery in the serving PLMN and is triggered by the application client to perform a Discoverer Request procedure, the UE shall establish a secure connection to the ProSe Function in the HPLMN and send a Discovery Request (RPAUID, UE Identity, command, Discovery Type, Discovery Model, Application ID, Application Transparent Container, Discovery Entry ID, PC5_tech) message. ProSe Function in the HPLMN check the authorization with the HSS. Based on the Target ProSe Discovery UE ID, Application ID, and Target Restricted ProSe App User ID, the ProSe Function locates the Discoveree UE(s) context. 

3.
ProSe Function sends Reserve Units Request [Initial, RPUID, cmd = Restricted Monitor, PC5_tech] to the OCS for requesting units.

4.
The OCS performs Reserve Units Request operation for Discoverer UE. 

5.
The OCS grants service units in the Reserve Units Response to ProSe Function.

6-9. These steps are defined in TS 23.303[238].

10.
ProSe Function sends Debit Units Request[Terminate] to the OCS indicating granted units are used. On unsuccessful Monitor authorization, granted units are returned.

11.
The OCS performs Debit Units operation.  

12.
The OCS returns the Debit Units Response to ProSe Function.

13.
The ProSe Function in HPLMN shall responds with a Discovery Response (ProSe Query Code(s), ProSe Response Code, validity timer, PC5_tech).  

14. The UE may then obtain the radio resources as authorised and configured by E-UTRAN for ProSe as defined in RAN specifications, or use WLAN or both, to monitor using the Discovery Query Filter.

5.3.2.2.6
Message flow for Discovery reporting - Model B procedures

Figures 5.3.2.2.6.1 to 5.3.2.2.6.4 define the transactions between ProSe Function and OCS for the successful scenario where a "Discoverer UE" sends a Match report for Model B restricted discovery in non-roaming case and roaming case for IEC and ECUR modes.
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Figure 5.3.2.2.6.1: Match Report procedure for Model B restricted discovery (IEC for non-roaming)

More details and complete message flow of Discoverer UE Match Report procedures for Model B restricted discovery (non-roaming) are defined in TS 23.303 [238] clause 5.3.4A.1.

1-2. These Steps are defined in TS 23.203 [238].
3.
ProSe Function sends Debit Units Request[Event] indicating "Match" to the OCS.

4.
The OCS performs the Debit Units operation for "Match ".  
5. The OCS returns the Debit Units Response to ProSe Function.

6-7. The HPLMN ProSe Function analyses and optionally sends an Auth Request to the ProSe Application Server. The ProSe Function verifies that the returned PDUID.

In case of unsuccessful scenario, the optional refund steps 8 to 10 are required:
8. 
ProSe function sends Debit Units Request[Event] to the OCS for refund purpose.
9.
The OCS performs Debit Units Request operation for refund.  
10. The OCS returns the Debit Units Response to ProSe Function.
11-12. The ProSe Function in VPLMN returns a Match Report and may optionally send a Match Report Information.
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Figure 5.3.2.2.6.2: Match Report procedure for Model B restricted discovery (ECUR for non-roaming)

More details and complete message flow of Discoverer UE Match Report procedures for Model B restricted discovery (non-roaming) are defined in TS 23.303 [238] clause 5.3.4A.1.

1-2. These Steps are defined in TS 23.203 [238].
3.
ProSe Function sends Reserve Units Request[Initial] to the OCS for requesting units.

4.
The OCS performs the Debit Units operation for "Match".  
5.
The OCS grants service units in the Reserve Units Response to ProSe Function.  

6-7. The HPLMN ProSe Function analyses and optionally sends an Auth Request to the ProSe Application Server. The ProSe Function verifies that the returned PDUID.

8.
ProSe Function sends Debit Units Request[Terminate] to the OCS with granted units used. On unsuccessful Match Report, granted units are returned.

9.
The OCS performs the Debit Units operation for "Match".  
10.
The OCS returns the Debit Units Response to ProSe Function.  

11-12. The ProSe Function in VPLMN returns a Match Report and may optionally send a Match Report Information.
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Figure 5.3.2.2.6.3: Match Report procedure for Model B restricted discovery (IEC for roaming/Inter-PLMN transmission)

More details and complete message flow of Discoverer UE Match Report procedures for Model B restricted discovery (roaming/inter-PLMN transmission) are defined in TS 23.303 [238] clause 5.3.4A.2.

1-2. These Steps are defined in TS 23.203 [238].
3.
ProSe Function sends Debit Units Request[Event] indicating "Match" to the OCS.

4.
The OCS performs the Debit Units operation for "Match ".  
5. The OCS returns the Debit Units Response to ProSe Function.

6-7. The HPLMN ProSe Function analyses and optionally sends an Auth Request to the ProSe Application Server. The ProSe Function verifies that the returned PDUID.

In case of unsuccessful scenario, the optional refund steps 8 to 10 are required:
8. 
ProSe function sends Debit Units Request[Event] to the OCS for refund purpose.
9.
The OCS performs Debit Units Request operation for refund.  
10. The OCS returns the Debit Units Response to ProSe Function.
11-12. The ProSe Function in VPLMN returns a Match Report and may optionally send a Match Report Information.
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Figure 5.3.2.2.6.4: Match Report procedure for Model B restricted discovery (ECUR for roaming/Inter-PLMN transmission)

More details and complete message flow of Discoverer UE Match Report procedures for Model B restricted discovery (roaming/inter-PLMN transmission) are defined in TS 23.303 [238] clause 5.3.4A.2.1-2. These Steps are defined in TS 23.203 [238].
3.
ProSe Function sends Reserve Units Request[Initial] to the OCS for requesting units.

4.
The OCS performs the Debit Units operation for "Match".  
5.
The OCS grants service units in the Reserve Units Response to ProSe Function.  

6-7. The HPLMN ProSe Function analyses and optionally sends an Auth Request to the ProSe Application Server. The ProSe Function verifies that the returned PDUID.

8.
ProSe Function sends Debit Units Request[Terminate] to the OCS with granted units used. On unsuccessful Match Report, granted units are returned.

9.
The OCS performs the Debit Units operation for "Match".  
10.
The OCS returns the Debit Units Response to ProSe Function. 

11-12. The ProSe Function in VPLMN returns a Match Report and may optionally send a Match Report Information.
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6.1.3.2
Direct Discovery charging data in ProSe Function (PF-DD-CDR)

If the collection of CDR data is enabled then the charging data specified in table 6.1.3.2.1 shall be available for direct discovery request.
Table 6.1.3.2.1: ProSe Function Direct Discovery data (PF-DD-CDR)
	Field
	Category
	Description

	Record Type 
	M
	ProSe Direct Discovery record.

	Retransmission
	Oc
	This parameter, when present, indicates that information from retransmitted Accounting Requests has been used in this CDR.

	Served IMSI
	C
	IMSI of the served party.

	Announcing PLMN ID
	OC
	PLMN identity of the serving PLMN which signalled the carrier frequency, when this serving PLMN is not the HPLMN nor the VPLMN, if available. 

	Announcing UE HPLMN Identifier
	OM
	PLMN identity of Announcing UE HPLMN.

	Announcing UE VPLMN Identifier
	OC
	PLMN identity of Announcing UE VPLMN.

	Monitoring UE HPLMN Identifier
	OC
	PLMN identity of monitoring UE HPLMN.

	Monitoring UE VPLMN Identifier
	OC
	PLMN identity of monitoring UE VPLMN.

	Discoverer UE HPLMN Identifier
	OM
	PLMN identity of Discoverer UE HPLMN.

	Discoverer UE VPLMN Identifier
	OC
	PLMN identity of Discoverer UE VPLMN.

	Discoveree UE HPLMN Identifier
	OC
	PLMN identity of Discoveree UE HPLMN.

	Discoveree UE VPLMN Identifier
	OC
	PLMN identity of Discoveree UE VPLMN.

	Monitored PLMN Identifier
	OC
	Monitored PLMN ID in Match_Report request, as defined in TS23.303 [238] clause 5.3.4. It corresponds to the Announcing UE VPLMN Identifier when roaming and Announcing UE HPLMN Identifier when non-roaming.

	Role of ProSe Function
	OM
	This field indicates the CDR resource ProSe Function resides in which PLMN, i.e. in HPLMN, VPLMN or local PLMN.

	ProSe Application ID
	Oc
	The identities used for ProSe Direct Discovery, identifying application related information for the ProSe-enabled UE. 
(see note)

	Application ID
	Oc
	A globally unique identifier identifying a specific 3rd party application.

	ProSe Event Type
	Oc
	This IE holds the event which triggers the charging message delivery, e.g. open Announcing, open Monitoringopen Match Report or, restricted Announcing.

	Direct Discovery Model
	Oc
	model of the Direct Discovery used by the UE, e.g. Model A, or Model B.

	Node ID
	Oc
	The identifier of the ProSe Function.

	ProSe Function IP Address
	Oc
	The IP address of the ProSe Function.

	ProSe Function ID
	Oc
	The FQDN that identifies the ProSe Function.

	Validity Period
	Oc
	Time interval during which user is authorized for using ProSe Direct Discovery functionality (e.g. announcing, monitoring, match reporting).

	Role of UE
	Oc
	Role of the UE using ProSe, e.g. Announcing UE, Monitoring UE, Discoveree UE, Discoverer UE.

	ProSe Request Timestamp
	Oc
	The time when ProSe Request is received from UE.

	PC3 Control Protocol Cause
	Oc
	This field holds the particular reason why a DISCOVERY_REQUEST or Match_Report messages from the UE have been rejected by the ProSe Function.

	Monitoring UE Identifier
	Oc
	Identifier of the party who initiate monitor/match report, i.e. IMSI, which corresponds to UE Identifier parameter in monitor/match report request, as defined in TS 23.303 [238].

	Charging characteristics

	M
	The Charging Characteristics applied to the ProSe direct discovery.

	Charging Characteristics Selection Mode
	OM
	Holds information about how Charging Characteristics were selected.

	Record Extensions
	Oc
	A set of network operator/manufacturer specific extensions to the record. Conditioned upon the existence of an extension.

	PC5 Radio Technology
	OM
	The PC5 radio technology used by UE for ProSe Direct Discovery.

	Note: 
For the CDR generated for announcing UE in match report event, it holds the ProSe application id name.
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6.3.1.2
Definition of the ProSe Information

ProSe specific charging information is provided within the ProSe Information. The fields of the ProSe Information are indicated with the node (ProSe Function) from which the information is sent.
The detailed structure of the ProSe Information can be found in table 6.3.1.2.1.
Table 6.3.1.2.1: Structure of the ProSe Information
	Information Element
	Category
	Description

	Announcing PLMN ID
	OC
	PLMN identity of the serving PLMN which signalled the carrier frequency, when this serving PLMN is not the HPLMN nor the VPLMN, if available

	Announcing UE HPLMN Identifier
	OM
	PLMN identity of HPLMN for announcing UE. This field holdes PLMN identity of HPLMN for UE requested to be monitored in monitor/match report procedure.

	Announcing UE VPLMN Identifier
	OC
	PLMN identity of VPLMN for announcing UE. This field correspondes to Monitored PLMN ID in match report request, as defined in TS23.303 [238] clause 5.3.4. In this case it’s the same with announcing UE HPLMN Identifier when non-roaming

	Monitoring UE HPLMN Identifier
	OC
	PLMN identity of HPLMN for monitoring UE.

	Monitoring UE VPLMN Identifier
	OC
	PLMN identity of VPLMN for monitoring UE.

	Discoverer UE HPLMN Identifier
	OM
	PLMN identity of Discoverer UE HPLMN.

	Discoverer UE VPLMN Identifier
	OC
	PLMN identity of Discoverer UE VPLMN.

	Discoveree UE HPLMN Identifier
	OC
	PLMN identity of Discoveree UE HPLMN.

	Discoveree UE VPLMN Identifier
	OC
	PLMN identity of Discoveree UE VPLMN.

	Monitored PLMN Identifier
	OC
	Monitored PLMN ID in Match_Report request, as defined in TS23.303 [238] clause 5.3.4. It corresponds to the Announcing UE VPLMN Identifier when roaming and Announcing UE HPLMN Identifier when non-roaming.

	Role of ProSe Function
	OM
	This IE indicates the CDR resource ProSe Function resides in which PLMN, i.e. in HPLMN, VPLMN or local PLMN.

	ProSe Application ID
	Oc
	The identities used for ProSe Direct Discovery, identifying application related information for the ProSe-enabled UE. 
Note: For the CDR generated for announcing UE in match report event, it holds the ProSe application id name.

	Application ID
	Oc
	A globally unique identifier identifying a specific 3rd party application.

	Application Specific Data
	Oc
	This IE contains a data block provided by the application in the UE. The content of each block is application-specific.

	ProSe functionality
	Oc
	This IE holds the ProSe functionality UE is requesting, e.g. direct discovery, EPC-level discovery, group communication.

	ProSe Event Type
	Oc
	This IE holds the event which triggers the charging message delivery, e.g. open Announcing, open Monitoring, open Match Report, or restricted Match Report.

	Direct Discovery Model
	Oc
	model of the Direct Discovery used by the UE, e.g. Model A, or Model B.

	ProSe Function IP Address
	Oc
	The IP address of the ProSe Function.

	ProSe Function ID
	Oc
	The FQDN that identifies a ProSe Function.

	Validity Period
	Oc
	Time interval during which user is authorized for using ProSe Direct Discovery functionality (e.g. announcing, monitoring, match reporting).

	Role of UE
	Oc
	Role of the UE using ProSe served by the ProSe Function, e.g. Announcing UE, Monitoring UE, requestor UE, requested UE, Disvoerer UE, Discoveree UE.

	ProSe Request Timestamp
	Oc
	The time when ProSe Request is received from UE.

	PC3 Protocol Cause
	Oc
	This IE holds the particular reason why a DISCOVERY_REQUEST or Match_Report messages from the UE have been rejected by the ProSe Function in PC3 interface.

	Monitoring UE Identifier
	Oc
	Identifier of the party who initiate monitor/match report, i.e. IMSI, which corresponds to UE Identifier parameter in monitor/match report request, as defined in TS 23.303 [238].

	ProSe Function PLMN Identifier
	OC
	PLMN identity of ProSe function.

	Requestor PLMN Identifier
	OC
	The PLMN identifier of the user who initiate proximity request.

	Requestor Application Layer User ID
	Oc
	The user identifier designated in 3rd party application for the user who initiate EPC-level ProSe discovery request.

	WLAN Link Layer ID
	Oc
	This IE holds WLAN Link Layer ID.

	Requestor EPC ProSe User ID
	Oc
	The identifier generated in ProSe Function for UE who initiate EPC-level ProSe discovery request.

	Requested Application Layer User ID
	Oc
	The user identifier designated in 3rd party application for the user who is targeted in proximity request.

	Requested PLMN Identifier
	Oc
	The PLMN identifier of the user who is targeted in proximity request.

	Time Window
	Oc
	The time interval in minutes during which a proximity request is valid.

	Range Class
	Oc
	A range class for a specific proximity request.

	Proximity Alert Indication
	Oc
	Indication of whether proximity alert has been sent before proximity request cancellation.

	Proximity Alert Timestamp
	Oc
	The time stamp when proximity alert is sent, to indicate two UEs are in proximity.

	Proximity Cancellation Timestamp
	Oc
	The time stamp when proximity request cancellation is requested.

	Reason for Cancellation
	Oc
	The reason for cancellation of an EPC-level discovery request i.e. proximity alerted, time expired with no renewal, requestor cancellation.

	PC3 EPC Control Protocol Cause
	Oc
	This field holds the particular reason why a Proximity request messages from the UE have been rejected by the ProSe Function.

	ProSe UE ID
	Oc
	A link layer identifier assigned by the EPS that uniquely represents the UE in the context of ProSe Direct Communication.

	Source IP address
	Oc
	The IP address UE used as source address for performing ProSe direct communication.

	Target IP address
	Oc
	The IP unicast address target UE used for non-relay ProSe direct one-to-one communication.

	Relay IP address
	Oc
	The IP address UE used as ProSe UE-to-Network Relay UE address for performing ProSe direct communication via UE-to-Network Relay.

	ProSe UE-to-Network Relay UE ID 
	Oc
	A link layer identifier that uniquely represents the ProSe UE-to-Network Relay UE in the context of ProSe Direct Communication.

	ProSe Layer-2 Group ID
	Oc
	The identifier of a ProSe communication group, uniquely represents a specific one-to-many ProSe Direct Communication and is included in CDRs for each participantes in the specific group.

	ProSe Target Layer-2 ID
	Oc
	The identifier of target UE, uniquely represents a specific one-to-one ProSe Direct Communication.

	ProSe Group IP multicast address
	Oc
	The IP multicast address to be used for performing ProSe direct communication.

	Coverage Info
	Oc
	This IE provides information on the coverage status (i.e., whether the UE is served by E-UTRAN or not) and the time when the coverage status changed to its current state. When in E-UTRAN coverage, additionally includes a list of location changes (i.e., ECGI change) and associated time for each change.

	Radio Parameter Set Info
	Oc
	This IE provides information on a radio parameter set configured in the UE for direct communication use. Each set has an associated time stamp of when it became active.

	Transmitter Info
	Oc
	This IE provides information on a transmitter detected for direct communication. Each transmitter is identified by a source IP address and ProSe UE ID.

	Time of First Transmission
	Oc
	This IE holds the time in UTC format for the first IP packet transmitted.

	Time of First Reception
	Oc
	This IE holds the time in UTC format for the first IP packet received.

	Transmission Data Container
	OC
	This field holds the container associated to a trigger conditions (e.g. change of Cell, go out of coverage, come back to coverage, etc.) on a specific ProSe transmission of group communication.

	Local Sequence Number
	Oc
	The sequence number of  the Direct Communication data container, which is increased by 1 for each container closed

	Change Time
	Oc
	The time when the container is closed and reported due to ProSe charging condition change.

	Coverage status
	Oc
	Whether UE is served by E-UTRAN or not, i.e. in coverage, out of coverage.

	User Location Information
	Oc
	The location of the UE, e.g. ECGI

	Data Volume Transmitted
	Oc
	Amount of data transmitted by UE.

	Change Condition
	Oc
	ProSe specific reason for closing the container, e.g. change of Cell, go out of coverage, come back to coverage.

	VPLMN Identifier
	Oc
	Indentifier of PLMN which UE visits.

	Usage information report sequence number
	Oc
	The sequence number of usage information report, which is used to generate the container.

	Radio Resources indicator
	Oc
	This IE identifies whether the operator-provided radio resources or the configured radio resources were used for ProSe direct communication.

	Radio Frequency
	Oc
	This IE identifies the radio frequency used for ProSe direct communication.

	Reception Data Container
	Oc
	This field holds the container associated to a trigger conditions (e.g. change of Cell, go out of coverage, come back to coverage, etc.) on a specific ProSe reception of group communication.

	Local Sequence Number
	Oc
	The sequence number of  the Direct Communication data container, which is increased by 1 for each container closed

	Change Time
	Oc
	The time when the container is closed and reported due to ProSe charging condition change.

	Coverage status
	Oc
	Whether UE is served by E-UTRAN or not, i.e. in coverage, out of coverage.

	User Location Information
	Oc
	The location of the UE, e.g. ECGI

	Data Volume Received
	Oc
	Amount of data received by UE.

	Change Condition
	Oc
	ProSe specific reason for closing the container, e.g. change of Cell, go out of coverage, come back to coverage.

	VPLMN Identifier
	Oc
	Indentifier of PLMN which UE visits.

	Usage information report sequence number
	Oc
	The sequence number of usage information report, which is used to generate the container.

	Radio Resources indicator
	Oc
	This IE identifies whether the operator-provided radio resources or the configured radio resources were used for ProSe direct communication.

	Radio Frequency
	Oc
	This IE identifies the radio frequency used for ProSe direct communication.

	PC5 Radio Technology
	OM
	The PC5 radio technology used by UE for ProSe Direct Discovery.
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6.3.3
Detailed message format for offline charging

The following clause specifies per Operation Type the charging data that are sent by ProSe Function for different functionality, i.e. Direct Discovery, EPC_Level Discovery and Direct Communication.

The Operation Types are listed in the following order: S (Start)/I (Interim)/S (Stop)/E (Event). Therefore, when all Operation Types are possible it is marked as SISE. If only some Operation Types are allowed for a node, only the appropriate letters are used (i.e. SIS or E) as indicated in the table heading. The omission of an Operation Type for a particular field is marked with "-" (i.e. SI-E). Also, when an entire field is not allowed in a node the entire cell is marked as "-".

Table 6.3.3.1 illustrates the basic structure of the supported fields in the Charging Data Request message for ProSe offline charging. 

Table 6.3.3.1: Supported fields in Charging Data Request message
	Information Element
	Service Type
	Direct Discovery
	EPC_Level

Discovery
	Direct

Communication

	
	Supported Operation Types
	S/I/S/E
	S/I/S/E
	S/I/S/E

	Session Identifier
	---E
	SIS-
	SISE

	Originator Host
	---E
	SIS-
	SISE

	Originator Domain
	---E
	SIS-
	SISE

	Destination Domain
	---E
	SIS-
	SISE

	Operation Type
	---E
	SIS-
	SISE

	Operation Number
	---E
	SIS-
	SISE

	Operation Identifier
	---E
	SIS-
	SISE

	User Name
	---E
	SIS-
	SISE

	Destination Host
	---E
	SIS-
	SISE

	Operation Interval
	---E
	SIS-
	SISE

	Origination State
	---E
	SIS-
	SISE

	Origination Timestamp
	---E
	SIS-
	SISE

	Proxy Information
	---E
	SIS-
	SISE

	Route Information
	---E
	SIS-
	SISE

	Operation Token
	---E
	SIS-
	SISE

	Service Information with PS and ProSe Information

	Subscriber Identifier
	---E
	SIS-
	SISE

	Node Id
	---E
	SIS-
	SISE

	Announcing PLMN ID
	---E
	-
	-

	Announcing UE HPLMN Identifier
	---E
	-
	-

	Announcing UE VPLMN Identifier
	---E
	-
	-

	Monitoring UE HPLMN Identifier
	---E
	-
	-

	Monitoring UE VPLMN Identifier
	---E
	-
	-

	Discoverer UE HPLMN Identifier
	---E
	-
	-

	Discoverer UE VPLMN Identifier
	---E
	-
	-

	Discoveree UE HPLMN Identifier
	---E
	-
	-

	Discoveree UE VPLMN Identifier
	---E
	-
	-

	Role of ProSe Function
	---E
	-
	-

	ProSe Application ID
	---E
	-
	-

	Application ID
	---E
	SIS-
	-

	Application Specific Data
	-
	-
	SISE

	ProSe functionality
	---E
	SIS -
	SISE

	ProSe Event Type
	---E
	-
	-

	Direct Discovery Model
	---E
	-
	-

	ProSe Function IP Address
	---E
	SIS-
	SISE

	ProSe Function ID
	---E
	SIS-
	SISE

	ProSe Function PLMN Identifier
	---E
	SIS-
	SISE

	Validity Period
	---E
	-
	-

	Role of UE
	---E
	SIS-
	-

	ProSe Request Timestamp
	---E
	SIS-
	-

	PC3 Control Protocol Cause
	---E
	-
	-

	Monitoring UE Identifier
	---E
	-
	-

	Monitored PLMN Identifier
	---E
	-
	-

	Requestor PLMN Identifier
	-
	SIS-
	-

	Requestor Application Layer User ID
	---E
	SIS-
	-

	WLAN Link Layer ID
	---E
	SIS-
	-

	Requestor EPC ProSe User ID
	---E
	SIS-
	-

	Requested Application Layer User ID
	---E
	SIS-
	-

	Requested PLMN Identifier
	---E
	SIS-
	-

	Time Window
	---E
	SI--
	-

	Range Class
	---E
	SI--
	-

	User Location Info
	---E
	SI--
	-

	Proximity Alert Indication
	---E
	--S-
	-

	Proximity Alert Timestamp
	---E
	--S-
	-

	Proximity Cancellation Timestamp
	---E
	SIS-
	-

	Reason for Cancellation
	---E
	SIS-
	-

	PC3 EPC Control Protocol Cause
	-
	--S-
	-

	Charging Characteristics
	---E
	SIS-
	SISE

	Charging Characteristics Selection Mode
	---E
	SIS-
	SISE

	Change Condition
	-
	SIS-
	--SE

	ProSe UE ID
	-
	-
	SISE

	Source IP address
	-
	-
	SISE

	Target IP address
	-
	-
	SISE

	Relay IP address
	-
	-
	SISE

	ProSe UE-to-Network Relay UE ID 
	-
	-
	SISE

	ProSe Layer-2 Group ID
	-
	-
	SISE

	ProSe Target Layer-2 ID
	-
	-
	SISE

	ProSe Group IP multicast address
	-
	-
	SISE

	Coverage Info
	-
	-
	SISE

	Radio Parameter Set Info
	-
	-
	SISE

	Reception Data Container
	-
	-
	SISE

	Time of First Reception
	-
	-
	SISE

	Time of First Transmission
	-
	-
	SISE

	Transmission Data Container
	-
	-
	SISE

	Transmitter Info
	-
	-
	SISE

	PC5 Radio Technology
	---E
	-
	-


Table 6.3.3.2 illustrates the basic structure of the supported fields in the Charging Data Responsemessage for ProSe offline charging.

Table 6.3.3.2: Supported fields in Charging Data Response message
	Information Element
	Service Type
	Direct

Discovery
	EPC_Level

Discovery
	Direct

Communication

	
	Supported Operation Types
	S/I/S/E
	S/I/S/E
	S/I/S/E

	Session Identifier
	---E
	SIS-
	SISE

	Operation Result
	---E
	SIS-
	SISE

	Originator Host
	---E
	SIS-
	SISE

	Originator Domain
	---E
	SIS-
	SISE

	Operation Type
	---E
	SIS-
	SISE

	Operation Number
	---E
	SIS-
	SISE

	Operation Identifier
	---E
	SIS-
	SISE

	Operation Interval
	---E
	SIS-
	SISE

	Error Reporting Host
	---E
	SIS-
	SISE

	Origination State
	---E
	SIS-
	SISE

	Origination Timestamp
	---E
	SIS-
	SISE

	Proxy Information
	---E
	SIS-
	SISE

	Route Information
	---E
	SIS-
	SISE
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6.3.4
Detailed Message Format for online charging

The following table specifies per Operation type the charging data that are sent ProSe Function network element for:

The Operation types are listed in the following order: I [initial]/U [update]/T [terminate]/E [event]. Therefore, when all Operation types are possible it is marked as IUTE. If only some Operation types are allowed for a node, only the appropriate letters are used (i.e. IUT or E) as indicated in the table heading. The omission of an Operation type for a particular field is marked with "-" (i.e. IU-E). Also, when an entire filed is not allowed in a node the entire cell is marked as "-".

Note that not for all structured fields the individual field members are listed in the table. Detailed descriptions of the fields are provided in TS 32.299 [50].

Table 6.3.4.1 illustrates the basic structure of the supported fields in the Debit / Reserve Units Request for ProSe online charging. 

Table 6.3.4.1: Supported fields in Debit / Reserve Units Request message

	Information Element
	Sevice Type
	Direct

Discovery
	EPC_Level

Discovery

	
	Supported Operation Types
	I/U/T/E
	I/U/T/E

	Session Identifier
	IUTE
	IUT-

	Originator Host
	IUTE
	IUT-

	Originator Domain
	IUTE
	IUT-

	Destination Domain
	IUTE
	IUT-

	Operation Identifier
	IUTE
	IUT-

	Operation Token
	IUTE
	IUT-

	Operation Type
	IUTE
	IUT-

	Operation Number
	IUTE
	IUT-

	Destination Host
	IUTE
	IUT-

	User Name
	IUTE
	IUT-

	Origination State
	IUTE
	IUT-

	Origination Timestamp
	IUTE
	IUT-

	Subscriber Identifier
	IUTE
	IUT-

	Termination Cause
	--TE
	--T-

	Requested Action
	IUTE
	IUT-

	Multiple Operation
	IU-E
	IU--

	Multiple Unit Operation
	IUTE
	IUT-

	Operation Correlation Identifier
	IUTE
	IUT-

	Subscriber Equipment Number
	IUTE
	IUT-

	Proxy Information
	IUTE
	IUT-

	Route Information
	IUTE
	IUT-

	Service Information
	IUTE
	IUT-

	Service Information with PS and ProSe Information
	

	Subscriber Identifier
	-
	-

	Node Id
	IUTE
	IUT-

	Announcing UE HPLMN Identifier
	IUTE
	-

	Announcing UE VPLMN Identifier
	IUTE
	-

	Monitoring UE HPLMN Identifier
	IUTE
	-

	Monitoring UE VPLMN Identifier
	IUTE
	-

	Discoverer UE HPLMN Identifier
	IUTE
	-

	Discoverer UE VPLMN Identifier
	IUTE
	-

	Discoveree UE HPLMN Identifier
	IUTE
	-

	Discoveree UE VPLMN Identifier
	IUTE
	-

	Role of ProSe Function
	IUTE
	-

	ProSe Application ID
	IUTE
	

	Application ID
	IUTE
	IUT-

	ProSe functionality
	IUTE
	-

	ProSe Event Type
	IUTE
	-

	Direct Discovery Model
	IUTE
	-

	ProSe Function IP Address
	IUTE
	IUT-

	ProSe Function ID
	IUTE
	IUT-

	Validity Period
	IUTE
	-

	Role of UE
	
	IUT-

	ProSe Request Timestamp
	IUTE
	IUT-

	PC3 Control Protocol Cause
	--TE
	-

	Monitoring UE Identifier
	IUTE
	IUT-

	Monitored PLMN Identifier
	IUTE
	-

	Requestor PLMN Identifier
	-
	IUT-

	Requestor Application Layer User ID
	-
	IUT-

	WLAN Link Layer ID
	-
	IUT-

	Requestor EPC ProSe User ID
	-
	IUT-

	Requested Application Layer User ID
	-
	IUT-

	Requested PLMN Identifier
	-
	IUT-

	Time Window
	-
	IU--

	Range Class
	-
	IU--

	User Location Info
	-
	IU--

	Proximity Alert Indication
	-
	--T-

	Proximity Alert Timestamp
	-
	--T-

	Proximity Cancellation Timestamp
	-
	--T-

	Reason for Cancellation
	-
	--T-

	PC3 EPC Control Protocol Cause
	-
	--T-

	Charging characteristics
	IUTE
	IUT-

	Charging Characteristics Selection Mode
	IUTE
	IUT-

	Change Condition
	-
	-

	ProSe UE ID
	-
	-

	Source IP address
	-
	-

	ProSe Layer-2 Group ID
	-
	-

	ProSe Group IP multicast address
	-
	-

	Application Specific Data
	-
	-

	Coverage Info
	-
	-

	ProSe Function PLMN Identifier
	-
	-

	Radio Parameter Set Info
	-
	-

	Reception Data Container
	-
	-

	Time of First Reception
	-
	-

	Time of First Transmission
	-
	-

	Transmission Data Container
	-
	-

	Transmitter Info
	-
	-

	PC5 Radio Technology
	IUTE
	-


Table 6.3.4.2 illustrates the basic structure of the supported fields in the Debit / Reserve Units Response for ProSe online charging.

Table 6.3.4.2: Supported fields in Debit / Reserve Units Response Message

	Information Element
	Sevice Type
	Direct

Discovery
	EPC_Level

Discovery

	
	Supported Operation Types
	I/U/T/E
	I/U/T/E

	Session Identifier
	IUTE
	IUT-

	Operation Result
	IUTE
	IUT-

	Originator Host
	IUTE
	IUT-

	Originator Domain
	IUTE
	IUT-

	Operation Identifier
	IUTE
	IUT-

	Operation Type
	IUTE
	IUT-

	Operation Number
	IUTE
	IUT-

	Operation Failover
	IUTE
	IUT-

	Multiple Unit Operation
	IUTE
	IUT-

	Cost Information
	IUTE
	IUT-

	Low Balance Indication
	IUTE
	IUT-

	Remaining Balance
	IUTE
	IUT-

	Operation Failure Action
	IUTE
	IUT-

	Operation Event Failure Action
	IUTE
	IUT-

	Redirection Host
	IUTE
	IUT-

	Redirection Host Usage
	IUTE
	IUT-

	Redirection Cache Time
	IUTE
	IUT-

	Proxy Information
	IUTE
	IUT-

	Route Information
	IUTE
	IUT-

	Failed parameter
	IUTE
	IUT-

	Service Information
	IUTE
	IUT-
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6.4
Bindings for ProSe offline charging

This clause aims to describe the mapping between the Diameter Accounting AVPs, IEs and CDR parameters for ProSe offline charging.

Table 6.4.1 describes the mapping of the Diameter Accounting AVPs, IEs, and CDR parameters of PF-DD-CDR, PF-ED-CDR and PF-DC-CDR in ProSe offline charging. 

Table 6.4.1: Bindings of CDR Parameters, Information Elements and AVPs
	CDR Parameter
	Information Element
	AVP

	
	Service Information
	Service-Information

	Served IMSI
	Subscriber Identifier
	Subscription-Id

	
	ProSe Information
	ProSe-Information

	Announcing PLMN ID
	Announcing PLMN ID
	Announcing-PLMN-ID

	Announcing UE HPLMN Identifier
	Announcing UE HPLMN Identifier
	Announcing-UE-HPLMN-Identifier

	Announcing UE VPLMN Identifier
	Announcing UE VPLMN Identifier
	Announcing-UE-VPLMN-Identifier

	Application ID
	Application ID
	ProSe-3rd-Party-Application-ID

	Application Specific Data
	Application Specific Data
	Application-Specific-Data

	Coverage Info
	Coverage Info
	Coverage-Info

	Direct Discovery Model
	Direct Discovery Model
	ProSe-Direct-Discovery-Model

	Discoveree UE HPLMN Identifier
	Discoveree UE HPLMN Identifier
	Discoveree-UE-HPLMN-Identifier

	Discoveree UE VPLMN Identifier
	Discoveree UE VPLMN Identifier
	Discoveree-UE-VPLMN-Identifier

	Discoverer UE HPLMN Identifier
	Discoverer UE HPLMN Identifier
	Discoverer-UE-HPLMN-Identifier

	Discoverer UE VPLMN Identifier
	Discoverer UE VPLMN Identifier
	Discoverer-UE-VPLMN-Identifier

	Monitoring UE Identifier
	Monitoring UE Identifier
	Monitoring-UE-Identifier

	Monitoring UE HPLMN Identifier
	Monitoring UE HPLMN Identifier
	Monitoring-UE-HPLMN-Identifier

	Monitoring UE VPLMN Identifier
	Monitoring UE VPLMN Identifier
	Monitoring-UE-VPLMN-Identifier

	Monitored PLMN Identifier
	Monitored PLMN Identifier
	Monitored-PLMN-Identifier

	PC3 Control Protocol Cause
	PC3 Control Protocol Cause
	PC3-Control-Protocol-Cause

	PC3 EPC Control Protocol Cause
	PC3 EPC Control Protocol Cause
	PC3-EPC-Control-Protocol-Cause

	ProSe Application ID
	ProSe Application ID
	ProSe-App-Id

	ProSe Event Type
	ProSe Event Type
	ProSe-Event-Type

	ProSe Function ID
	ProSe Function ID
	ProSe-Function-ID

	ProSe Function IP Address
	ProSe Function IP Address
	ProSe-Function-IP-Address

	ProSe Function PLMN Identifier
	ProSe Function PLMN Identifier
	ProSe-Function-PLMN-Identifier

	Record Type
	ProSe Functionality
	Prose-Functionality

	ProSe Group IP multicast address
	ProSe Group IP multicast address
	ProSe-Group-IP-multicast-address

	ProSe Layer-2 Group ID
	ProSe Layer-2 Group ID
	Layer-2-Group-ID

	ProSe Request Timestamp
	ProSe Request Timestamp
	ProSe-Request-Timestamp

	ProSe Target Layer-2 ID
	ProSe Target Layer-2 ID
	ProSe-Target-Layer-2-ID

	ProSe UE ID
	ProSe UE ID
	ProSe-UE-ID

	Proximity Alert Indication
	Proximity Alert Indication
	Proximity-Alert-Indication

	Proximity Alert Timestamp
	Proximity Alert Timestamp
	Proximity-Alert-Timestamp

	Proximity Cancellation Timestamp
	Proximity Cancellation Timestamp
	Proximity-Cancellation-Timestamp

	Proximity Request Renewal Info Block List
	Proximity Request Renewal Info Block List
	-

	ProSe Request Timestamp
	ProSe Request Timestamp
	ProSe-Request-Timestamp

	Range Class
	Range Class
	ProSe-Range-Class

	Time Window
	Time Window
	Time-Window

	UE Location
	User Location Info
	3GPP-User-Location-Info

	Radio Parameter Set Info
	Radio Parameter Set Info
	Radio-Parameter-Set-Info

	Range Class
	Range Class
	ProSe-Range-Class

	Reason for Cancellation
	Reason for Cancellation
	ProSe-Reason-for-Cancellation

	Reception Data Container
	Reception Data Container
	ProSe-Direct-Communication-Reception-Data-Container

	Change Time
	Change Time
	Change-Time

	Coverage status
	Coverage status
	Coverage-status

	Data Volume Received
	Data Volume Transmitted
	Accounting-Input-Octets

	Local Sequence Number
	Local Sequence Number
	Local-Sequence-Number

	Change Condition
	Change Condition
	Change-Condition

	Usage information report sequence number
	Usage information report sequence number
	Usage-information-report-sequence- number

	UE Location
	User Location Info
	3GPP-User-Location-Info

	VPLMN Identifier
	VPLMN Identifier
	Visited-PLMN-Id

	Radio Resources Indicator
	Radio Resources Indicator
	Radio-Resources-Indicator

	Radio Frequency
	Radio Frequency
	Radio-Frequency

	Relay IP address
	Relay IP address
	ProSe-Relay-IP-Address

	ProSe UE-to-Network Relay UE ID
	ProSe UE-to-Network Relay UE ID
	ProSe-UE-to-Network-Relay-UE-ID

	Requested Application Layer User ID
	Requested Application Layer User ID
	Target-App-Layer-User-Id

	Requested PLMN Identifier
	Requested PLMN Identifier
	Requested-PLMN-Identifier

	Requestor Application Layer User ID
	Requestor Application Layer User ID
	Origin-App-Layer-User-Id

	Requestor EPC ProSe User ID
	Requestor EPC ProSe User ID
	Requesting-EPUID

	Requestor PLMN Identifier
	Requestor PLMN Identifier
	Requestor-PLMN-Identifier

	Role of ProSe Function
	Role of ProSe Function
	Role-Of-ProSe-Function

	Role of UE
	Role of UE
	ProSe-Role-Of-UE

	Source IP address
	Source IP address
	ProSe-Source-IP-Address

	Target IP address
	Target IP address
	ProSe-Target -IP-Address

	Time of First Transmission
	Time of First Transmission
	Time-First-Transmission

	Time of First Reception
	Time of First Reception
	Time-First-Reception

	Time Window
	Time Window
	Time-Window

	Transmission Data Container
	Transmission Data Container
	ProSe-Direct-Communication-Transmission-Data-Container

	Change Time
	Change Time
	Change-Time

	Coverage status
	Coverage status
	Coverage-status

	Data Volume Transmitted
	Data Volume Transmitted
	Accounting-Output-Octets

	Local Sequence Number
	Local Sequence Number
	Local-Sequence-Number

	Change Condition
	Change Condition
	Change-Condition

	Usage information report sequence number
	Usage information report sequence number
	Usage-information-report-sequence- number

	UE Location
	User Location Info
	3GPP-User-Location-Info

	VPLMN Identifier
	VPLMN Identifier
	Visited-PLMN-Id

	Radio Resources Indicator
	Radio Resources Indicator
	Radio-Resources-Indicator

	Radio Frequency
	Radio Frequency
	Radio-Frequency

	Transmitter Info
	Transmitter Info
	ProSe-Direct-Communication-Transmitter-Info

	Validity Period
	Validity Period
	ProSe-Validity-Timer

	WLAN Link Layer ID
	WLAN Link Layer ID
	WLAN-Link-Layer-Id

	PC5 Radio Technology
	PC5 Radio Technology
	PC5-Radio-Technology

	
	PS Information
	PS-Information

	Cause for Record Closing
	Change Condition
	Change-Condition

	Charging characteristics
	Charging characteristics
	3GPP-Charging-Characteristics

	Charging Characteristics Selection Mode
	Charging Characteristics Selection Mode
	Charging-Characteristics-Selection-Mode

	Node Id
	Node Id
	Node-ID

	UE Location
	User Location Info
	3GPP-User-Location-Info
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