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1
Decision/action requested

This paper provides the details on the ProSe Direct Discovery according to stage 2 TS 23.303, and the correspondingcharging architecture, trigger  and message flow.  And also this paper proposes to discuss ProSe Charging when CDF/CGF is separated from ProSe Function.
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3
Rationale
3.1
ProSe architecture defined by stage 2

ProSe architecture is defined by SA2 in TS 23.303 [1] as below,
Figure 3.1.1 shows the high level view of the non-roaming architecture for ProSe that is defined in TS 23.303 [1]. In this figure, UE A and UE have subscriptions from the same PLMN.
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Figure 3.1.1: Non-Roaming Reference Architecture

The following figure 3.1.2 shows the high level view of non-roaming inter-PLMN architecture for ProSe defined in TS 23.303 [1]. In this figure, PLMN A is the HPLMN of UE A, and PLMN B is the HPLMN of UE B. 
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Figure 3.1.2: Inter-PLMN Reference Architecture

Figure 3.1.3 shows the high level view of the roaming architecture for ProSe as defined in TS 23.303 [1]. In this figure, UE A uses a subscription of PLMN A and UE B uses a subscription of PLMN B; UE A is roaming in PLMN C while UE B is not roaming.
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Figure 3.1.3: Roaming Reference Architecture

It has been clarified in TS 23.303 [1] that EPC-level ProSe discovery does not support roaming in Rel-12.
3.2
ProSe Direct Discovery procedure defined by stage 2

3.2.1
Overall Procedure for ProSe Direct Discovery (Model A)
Please refer to subclause 5.3.2 of TS23.303[1]. I extract the overall procedure as below,
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Figure 3.2.1: Overall procedure for ProSe Direct Discovery

1.
Service authorisation for ProSe direct services is performed for ProSe Direct Discovery.

If the UE is authorised to announce:

2a.
When the UE is triggered to announce then it sends a discovery request for announcing to the ProSe Function in HPLMN.

3a.
If the request is successful and is provided with ProSe Application Code then it starts announcing on PC5 interface.

NOTE 1:
More details on the Access Stratum protocol of this step are provided in RAN specifications.

If the UE is authorised to monitor:

2b.
When the UE is triggered to monitor, it sends a discovery request for monitoring to the ProSe Function as defined in clauses.

3b.
If the request is successful and the UE is provided with a Discovery Filter consisting of ProSe Application Code(s) or mask(s) it starts monitoring for these ProSe Application Codes on the PC5 interface.

NOTE 2:
More details on the Access Stratum protocol of this step are provided in RAN specifications.

4b.
When the UE detects that one or more ProSe Application Code(s) that match the filter, it reports the ProSe Application Code(s) to the ProSe Function.
Non roaming direct discovery procedures cover the case where both the "announcing UE" and "monitoring UE" are served by their respective HPLMN. Roaming direct discovery procedures cover the other cases.
3.2.2
Announce Request  for ProSe Direct Discovery (Model A)
Please refer to subclause 5.3.3.2 and 5.3.3.3 of TS23.303[1]. I extract non-roaming procedure as below,
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Figure 3.2.2: Announce request procedure (non-roaming)
3.2.3
Monitor  Request  for ProSe Direct Discovery (Model A)
Please refer to subclause 5.3.3.4 and 5.3.3.5 of TS23.303[1]. I extract non-roaming procedure as below,
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Figure 3.2.3: Monitor request procedure (non-roaming)

3.2.4
Match Report  for ProSe Direct Discovery (Model A)
Please refer to subclause 5.3.4.1 and 5.3.4.2 of TS23.303[1]. I extract non-roaming procedure as below,
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Figure 3.2.4: Match report procedure (non-roaming)

4
Detailed proposal

4.1
Proposed ProSe Discovery Charging architecture

 Figure 4.1 depicts the mapping of the 3GPP common charging architecture, as laid down in 3GPP TS 32.240 [1], onto the ProSe.
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Figure 4.1: Proposed ProSe Discovery Charging Architecture
Details on the interfaces and functions can be found in TS 32.240 [7] for the general architecture components, TS 32.296 [8] for the OCS, and TS 32.299 [5] for the Ro application.
4.2
Proposed ProSe Direct Discovery charging principles and scenarios
4.2.1
Proposed ProSe Direct Discovery charging principles

It is proposed that the charging information on the use of ProSe is collected by the ProSe Functions in HPLMN, VPLMN, and Local PLMNs. Inter-operator charging is supported. 

It is proposed that the ProSe Function shall collect the following charging information:

· Identity of the mobile subscriber using the ProSe functionality;

· Identity of the PLMN where the ProSe functionality is used;
· Specific ProSe Direct Discovery Model, e.g. Model A, Model B;
· Specific ProSe UE’s role used, Announcing UE, Monitoring UE;
· Specific ProSe functionality used, e.g. Announcing, Monitoring, Match;

· 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;
· ProSe App ID for ProSe Direct Discovery Announce request and monitoring;
The charging information shall be collected when a UE performs ProSe Direct Discovery Request, including Announcing and Monitoring and ProSe Direct Discovery Report.   

4.2.2
Proposed ProSe Direct Discovery offline charging scenarios

4.2.2.1
Basic principles

There is no specific principle identified for the offline charging besides the general ProSe Direct Discovery charging principles.
4.2.2.2
Proposed Rf message flows

When the CDF is implemented as a separate entity, the offline charging functionality is based on the ProSe Function  reporting charging information for chargeable events. This reporting is achieved by sending Diameter Accounting Requests (ACR) [event] from the ProSe Function to the CDF.

The ProSe Function shall use the Charging Characteristics profiles to determine whether Charging events (Diameter Accounting Requests (ACR) [event]) reporting has to be activated or not. 

The trigger conditions for the chargeable events described in 4.2.2.3 for the ProSe Function are also applicable, and  charging events are reported to the external CDF when these trigger conditions are met. 

The following clauses provide the charging events reporting description for the ProSe Function.
4.2.2.2.1
Triggers for charging events from ProSe Function

When a Charging Event is reported to the CDF, it includes details such as Subscription-id (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), Specific ProSe functionality used (e.g. Announcing, Monitoring, Match), 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 same trigger conditions described in 4.2.2.3.1 are applicable for charging information collection.

Accounting request (Event) is sent at successful response to different Discovery Request and Discovery Report.
4.2.2.2.2
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. It is proposed that ACR[Event]  is triggered for Announcing UE after ProSe Function responds to the ProSe Direct Discovery Announce Request or to the Announce Authorization message.
Figure 4.2.2.2.2-1 is Message flow for ProSe Direct Discovery Announce Request (non-roaming)
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Figure 4.2.2.2.2-1 Message flow for ProSe Direct Discovery Announce Request (non-roaming)

The UE is configured with the data structure of the ProSe Application IDs corresponding to HPLMN. This step is performed using mechanisms that are out of scope of 3GPP.

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

2.
If there is no associated UE context, the ProSe Function shall check with HSS the authorisation for discovery and create a new context for this UE that contains the subscription parameters for this UE for the duration of the validity timer. If the UE does not issue a new announce request within the duration of the validity timer the ProSe Function shall remove the UE context. .

3.
If the Discovery Request is authorised, then the ProSe Function shall respond with a Discovery Response (ProSe Application Code, validity timer) message. The ProSe Application Code is provided by the ProSe Function and corresponds to the ProSe Application ID that was contained in the Discovery Request. The validity timer indicates for how long this ProSe Application Code is going to be valid. The UE will be authorised to announce this ProSe Application Code for the duration of validity timer and if it remains in the HPLMN. When the validity timer expires or the UE changes its registered PLMN the UE needs to request a new ProSe Application Code.
3a. After the ProSe Function respond with a Discovery Response (ProSe Application Code, validity timer) message, the ProSe Function triggers Accounting Request [Event] to CDF in HPLMN where Event represents Announce. The ProSe Function CDR is generated by CDF for Announce UE
3b. The CDF returns ACA corresponding to received ACR[Event].
4.
The UE may start announcing the provided ProSe Application Code in HPLMN, using the radio resources authorised and configured by E-UTRAN to be used for ProSe as defined in RAN specifications.
Figure 4.2.2.2.2-2 is Message flow for ProSe Direct Discovery Announce Request (roaming)
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Figure 4.2.2.2.2-2 Message flow for ProSe Direct Discovery Announce Request (roaming)
The UE is only allowed to announce in the bands signalled from VPLMN.

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

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

2.
If there is no associated UE context, the ProSe Function shall check with HSS the authorisation for discovery and, if necessary, create a new context for this UE that contains the subscription parameters for this UE for the duration of the validity timer. The HSS also provides the VPLMN ID of where the UE is registered. If the UE does not issue a new announce request within the duration of the validity timer the ProSe Function shall remove the UE context.

3.
If the Discovery Request is authorised then the HPLMN ProSe Function shall inform the ProSe Function in VPLMN with the Announce Authorisation (ProSe Application ID, ProSe Application Code, UE Identity) message.  The request also includes the UE identity information e.g. IMSI or MSISDN in order to allow the ProSe Function in VPLMN to perform charging.

4.
The ProSe Function in VPLMN authorizes the UE to perform ProSe Direct Discovery announcing.
4a. After the ProSe Function in VPLMN responds to the Announce Authorisation message,  the ProSe Function in VPLMN sends Accounting Request[Event] to CDF in VPLMN. The ProSe Function CDR for Announce UE is generated by the CDF in VPLMN where Event represents Announce.

4b. The CDF in VPLMN returns ACA corresponding to received ACR[Event].

5.
The ProSe Function in HPLMN shall respond to the UE with a Discovery Response (ProSe Application Code, validity timer) message. ProSe Application Code is provided by the ProSe Function in HPLMN and corresponds to the ProSe Application ID that was contained in the Discovery Request from the UE. The validity timer shall indicate for how long this ProSe Application Code is going to be valid. The UE will be authorised to announce this ProSe Application Code for the duration of validity timer and if it remains in the same PLMN.
5a. After the ProSe Function in HPLMN responds to the UE with a Discovery Response, the ProSe Function sends Accounting Request[Event] to CDF in HPLMN. The ProSe Function CDR for Announce UE is generated by the CDF in HPLMN where Event represents Announce.

5b. The CDF in HPLMN returns ACA corresponding to received ACR[Event].
6.
The UE may start announcing the provided ProSe Application Code in the VPLMN, using the radio resources authorised and configured by E-UTRAN to be used for ProSe as defined in RAN specifications.
4.2.2.2.3
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. It is proposed that ACR[Event]  is triggered for Monitoring UE after ProSe Function responds to the ProSe Direct Discovery Monitor Request or to the Monitor Request message.
Figure 4.2.2.2.3-1 is Message flow for ProSe Direct Discovery Monitor Request (non-roaming)

[image: image11.emf]UE

ProSe

Function

HSS

2.Discovery Auth (PLMN 

ids)

HPLMN

ProSe

Function(s)

OtherPL

MN

s

3. Monitor Req. (ProSe App. ID name, UE identity information, 

command=monitor)

4. Monitor Resp. (ProSe App. ID code/mask)

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

Identity, command=monitor, application 

identity)

5. Discovery Resp. (Discovery filter)

6.Radio Resource 

Allocation

0. ProSe App. ID 

configuration

Other PLMN

CDF

HPLMN

CDF

4a. ACR[E]

4b. ACA

Generate CDR for 

Monitor UE

5a. ACR[E]

5b. ACA

Generate CDR for Monitor UE


Figure 4.2.2.2.3-1 Message flow for ProSe Direct Discovery Monitor Request (non-roaming)
0.
The UE is configured with the data structure of the ProSe Application IDs corresponding to PLMNs the UE is authorised to monitor. This step is performed using mechanisms that are out of scope of 3GPP.

1.
If the UE is authorised to monitor in at least one PLMN and is interested to monitor certain ProSe Application ID(s), it shall establish a secure connection with ProSe Function in the HPLMN to which it shall then send a Discovery Request (ProSe Application ID(s), UE Identity, monitor command, application identity) message for monitoring. This request is always sent to the ProSe Function in HPLMN.
2.
If there is no associated UE context, the ProSe Function shall check with HSS the authorisation for discovery and create a new context for this UE that contains the subscription parameters for this UE for the duration the Discovery Filters will be valid. The authorisation information also contains the PLMNs that this UE is allowed to perform discovery. If the UE does not issue a new monitor request within the duration the Discovery Filters are valid the ProSe Function shall remove the UE context.

If the Discovery Request is authorised, and the ProSe Application ID sent by the UE in step 1 indicates another Local PLMN then steps 3-6 are executed, otherwise (i.e. the ProSe Application ID indicates HPLMN) only steps 5-6 are executed:

3.
The ProSe Function in HPLMN shall contact other Local PLMNs in order to resolve the ProSe Application ID Name(s) to mask(s) that corresponds to this ProSe Application ID Name. The request shall also include the UE identity information e.g. IMSI or MSISDN in order to allow the ProSe Function in Local PLMN to perform charging.

4.
If the ProSe Function of the Local PLMN stores valid ProSe Application Code(s) corresponding to the requested ProSe Application ID Name(s), then the ProSe Function of the Local PLMN returns the related mask(s) and the corresponding TTL for each.
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 Accounting Request[Event] to CDF in Local PLMN. The ProSe Function CDR is generated for Monitor UE where Event represents Monitor.
4b. The CDF in Local PLMN returns ACA corresponding to received ACR[Event].

NOTE 2:
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 (Discovery Filter(s), Filter ID) message. The Discovery Filter(s) consists of the ProSe Application mask(s). The Discovery Filter(s) include the TTL(s). The TTL(s) in the Discovery Filter(s) indicates for how long the Discovery Filter(s) is going to be valid.
5a. After the ProSe Function in the HPLMN responds with a Discovery Response, the ProSe Function sends Accounting Request[Event] to CDF in HPLMN. The ProSe Function CDR is generated for Monitor UE where Event represents Monitor.
5b. The CDF in HPLMN returns ACA corresponding to Received ACR[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.
Figure 4.2.2.2.3-2 is Message flow for ProSe Direct Discovery Monitor Request (roaming)
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Figure 4.2.2.2.3-2 Message flow for ProSe Direct Discovery Monitor Request (roaming)
0.
The UE is configured with the data structure of the ProSe Application IDs corresponding to PLMNs the UE is authorised to monitor. This step is performed using mechanisms out of scope of 3GPP.

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

2.
If there is no associated UE context, the ProSe Function shall check with HSS the authorisation for discovery and, if necessary, create a new context for this UE that contains the subscription parameters for this UE for the duration the Discovery Filters will be valid. The authorisation information also contains the PLMNs that this UE is allowed to perform discovery. The HSS provides also the VPLMN ID where the UE is registered. If the UE does not issue a new monitor request within the duration the Discovery Filters are valid the ProSe Function shall remove the UE context.

If the Discovery Request is authorised, and the ProSe Application ID sent by the UE in step 1 indicates another PLMN and not the HPLMN, then steps 3-6 are executed, otherwise (i.e. the ProSe Application ID indicates HPLMN) only steps 5-6 are executed:

3.
The ProSe Function in HPLMN shall contact other PLMNs that are indicated by the ProSe Application ID(s) sent by the UE, in order to resolve the corresponding ProSe Application ID Name(s) to mask(s). The request shall also include the UE identity information e.g. IMSI or MSISDN in order to allow the ProSe Function in Local PLMN to perform charging.

4.
If the ProSe Function of the other PLMN stores valid ProSe Application Code(s) corresponding to the requested ProSe Application ID Name(s), then the ProSe Function of the Local PLMN returns the related ProSe Application mask(s) and the corresponding TTL for each. It also includes the PLMN ID of the PLMN that the "announcing UE" is registered (if roaming).
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 Accounting Request[Event] to CDF in other PLMN. The ProSe Function CDR is generated for Monitor UE where Event represents Monitor.

4b. The CDF in other PLMN returns ACA corresponding to received ACR[Event].

NOTE 1:
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 (Discovery Filter(s), Filter ID) message. 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.
5a. After the ProSe Function in the HPLMN responds with a Discovery Response, the ProSe Function sends Accounting Request[Event] to CDF in HPLMN. The ProSe Function CDR is generated for Monitor UE where Event represents Monitor.
5b. The CDF in HPLMN returns ACA corresponding to Received ACR[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.

4.2.2.2.4
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. It is proposed that ACR[Event]  is triggered for Monitoring UE after ProSe Function responds to the Match Report message.
Figure 4.2.2.2.4-1 is Message flow for Match Report (non-roaming)
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Figure 4.2.2.2.4-1 Message flow for Match Report (non-roaming)
1.
If the UE finds ProSe Application Code(s) that matches the Discovery Filters and does not have ProSe Application ID(s) already locally stored that correspond to this ProSe Application Code(s), it shall (re)establish a secure connection with the ProSe Function in HPLMN to which it shall then send a Match Report (ProSe Application Code(s), Discovery Filter ID(s), UE Identity) message to the ProSe Function in HPLMN. The ProSe Application Code is the code that the corresponding Discovery Filter of the UE matched. This request is always sent to the ProSe Function in HPLMN.

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

3.
The ProSe Function analyses the ProSe Application Code received from the UE.

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

4.
The ProSe Function in HPLMN sends a Match Report (ProSe Application Code(s), UE identity) to the ProSe Function of the PLMN that assigned the ProSe Application Code. 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)). 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 Accounting Request[Event] to the CDF in Local PLMN. The ProSe Function CDR is generated for Monitor UE where Event represents Monitor Match.
6b. The CDF in Local PLMN returns ACA corresponding to received ACR[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 Accounting Request[Event] to CDF in HPLMN. The ProSe Function CDR is generated for Monitor UE where Event represents Monitor Match.

7b. The CDF in Local PLMN returns ACA corresponding to received ACR[Event].

Figure 4.2.2.2.4-2 is Message flow for Match Report (roaming)
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Figure 4.2.2.2.4-2 Message flow for Match Report (roaming)
1.
If the UE finds ProSe Application Code(s) that matches the Discovery Filters and does not have ProSe Application ID(s) already locally stored that correspond to this ProSe Application Code(s), it (re)establishes a secure connection with the ProSe Function in HPLMN and sends a Match Report (ProSe Application Code(s), Discovery Filter ID(s), UE Identity, VPLMN ID, Monitored PLMN ID) message to the ProSe Function in HPLMN. The ProSe Application Code is the code that the corresponding Discovery Filter of the UE matched.

NOTE:
The Monitored PLMN ID is needed in order to cover the case that the announcing UE that broadcast the ProSe Application Code was registered in another PLMN.

2.
The ProSe Function shall check the context for this UE that contains its subscription parameters for this UE. The authorisation information also contains the PLMN that this UE is allowed to perform discovery. 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) 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 Accounting Request[Event] to the CDF in other PLMNs. The ProSe Function CDR is generated for Monitor UE where Event represents Monitor Match.

6b. The CDF in other PLMNs returns ACA corresponding to received ACR[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 Accounting Request[Event] to the CDF in HPLMN. The ProSe Function CDR is generated for Monitor UE where Event represents Monitor Match.

7b. The CDF in HPLMNs returns ACA corresponding to received ACR[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) to the ProSe Function of the serving PLMN of the "announcing UE".
4.2.2.3
Proposed ProSe CDR generation

4.2.2.3.1
Triggers for ProSe Function CDR Charging Information Collection
The flows described in subclause 4.2.2.2 specify the charging triggers for the CDR generation in the ProSe Function. The ProSe operation flows are based on the procedures defined in TS 23.303 [1], and the protocol details are defined in TS 24.334 [9]. 
	Diameter message
	Triggering Command / message
	Corresponding CDR

	ACR [Event]
	ProSe Function responds to Direct Discovery Request with command, which is:
	

	
	
Announce 
	ProSe CDR

 with event = Announce

	
	
Monitor
	ProSe CDR

 with event = Monitor

	
	ProSe Function responds to Announce Authorization message
	ProSe CDR

 with event = Announce

	
	ProSe Function responds to Monitor Request message
	ProSe CDR

 with event = Monitor

	
	ProSe Function responds to Match Report message
	ProSe CDR

 with event = Match


4.2.2.4
Proposed Ga record transfer flows
For further details on the Ga protocol application refer to TS 32.295 [6].
4.2.2.5
Proposed Bx CDR file transfer
For further details on the Bx protocol application refer to TS 32.297 [10].
4.2.3
Proposed ProSe online charging scenarios

4.2.3.1
Proposed Basic principles

It is proposed that for ProSe Direct Discovery, online charging is event based online charging.
4.2.3.2
Proposed triggers for online charging

	Diameter message
	Triggering Command / message
	Corresponding IEC

	CCR [Event]
	ProSe Function receives Direct Discovery Request with command, which is:
	

	
	
Announce 
	IEC

 with event = Announce

	
	
Monitor
	IEC

 with event = Monitor

	
	ProSe Function receives Announce Authorization message
	IEC

 with event = Announce

	
	ProSe Function receives Monitor Request message
	IEC

 with event = Monitor

	
	ProSe Function receives Match Report message
	IEC

 with event = Match


4.2.3.3
Proposed Ro message flows
4.2.3.3.1
Proposed Ro flow for ProSe Direct Discovery Announce Request
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Figure 4.2.3.3.1-1 Message flow for ProSe Direct Discovery Announce Request (non-roaming)
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Figure 4.2.3.3.1-2 Message flow for ProSe Direct Discovery Announce Request (roaming)
4.2.3.3.2
Proposed Ro flow for ProSe Direct Discovery Monitor Request
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Figure 4.2.3.3.2-1 Message flow for ProSe Direct Discovery Monitor Request (non-roaming)
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Figure 4.2.3.3.2-2 Message flow for ProSe Direct Discovery Monitor Request (roaming)
4.2.3.3.3
Proposed Ro flow for Match Report Request
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Figure 4.2.3.3.3-1 Message flow for Match Report Request (non-roaming)
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Figure 4.2.3.3.3-2 Message flow for Match Report Request (roaming)
5
Proposed Actions
Proposal 1: It is proposed to document the discussion into ProSe Charging WI related TR/TS.
Proposal 2: It is proposed to discuss and decide whether separate CDF/CGF could be addressed in the scope of Rel-12 ProSe Charging WI. Please note that not only ProSe Direct Discovery charging in this discussion paper is involved in the case of  separate CDF/CGF, but also ProSe EPC-level Discovery and ProSe Communication related Charging will be affected  in the case of  separate CDF/CGF.
Proposal 3: If  SA5 Charging Group decides not to address separate CDF/CGF part in Rel-12 ProSe Charging WI due to time frame. It is proposed to discuss and decide how to handle this work. For example,  if SA5 Charging Group agrees to move this part  to Rel-13, ZTE is willing to submit a Rel-13 Work Item proposal.
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