3GPP TSG SA WG5 (Telecom Management) Meeting #95
S5-143195
12-16 May 2014 Sapporo (Japan)
 
Source:
Qualcomm Incorporated
Title:
Discussion paper on ProSe Discovery Charging
Document for:
Discussion/Approval
Agenda Item:
8.6.1
1
Decision/action requested

This paper provides the details on the ProSe Discovery according to stage 2 TS 23.303, and proposes the correspondingcharging architecture and scenarios.  
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Rationale

Within the SA2 TS 23.303 [1], the ProSe Discovery has been specified, which includes the ProSe Direct Discovery and ProSe EPC-level Discovery. 
The charging requirements from SA1 [3] require the EPS to collect charging data for the ProSe Discovery. 
It is also indicated in the SA5 WID [4] for ProSe Charging that the objective includes:
· Define the charging architecture for ProSe Discovery for ProSe-enabled UE;  

· Define the  triggers for online/offline charging events for ProSe service;

Therefore, in this contribution, the details of the ProSe Discovery is reviewed, and a charging architectures and procedures are proposed. 
4
Detailed proposal

4.1
ProSe architecture defined by stage 2
Figure 4.1.1 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 4.1.1: Non-Roaming Reference Architecture

The following figure 4.1.2 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 4.1.2: Inter-PLMN Reference Architecture

Figure 4.1.3 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 4.1.3: Roaming Reference Architecture

It has been clarified in TS 23.303 [1] that EPC-level ProSe discovery does not support roaming in Rel-12.
4.2
Proposed ProSe offline charging architecture

In view of the Rel-12 time frame, it is proposed that for ProSe charging, all charging functions (CTF, CDF and CGF) reside within the ProSe Function, i.e. the ProSe Function is connected directly to the Billing Domain via the Br interface. Br is the ProSe specific variant of the common Bx interface. This means that there exist no separate CDF and CGF for ProSe, i.e. no corresponding open interfaces between any such functions, within the 3GPP standards.
As described in TS 23.303 [1], the UE always interacts with its HPLMN ProSe Function via the PC3 reference point for all ProSe procedures, including the Inter-PLMN and Roaming cases. Therefore, the HPLMN ProSe Function generates the CDRs for the HPLMN based on the charging events. The CDRs are forwarded to the BD via Br interface. The ProSe Functions in the VPLMN and Local PLMNs are informed of the ProSe events, e.g. announcing, monitoring, and matching, by the HPLMN ProSe Function via PC6 and PC7 reference points. The ProSe Functions in VPLMN and Local PLMN generates the CDRs for these PLMNs respectively and forward them to the BDs. The inter-operator settlement for the ProSe charging follows the principles defined in TS 32.240 [1].   

Figure 4.2 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 4.2.: Proposed ProSe Offline Charging Architecture
In addition to the standard approach depicted in figure 4.2, vendors may choose to implement separate CDF and CGF for ProSe. In that case, the interfaces between these functions should comply with the definition of the Rf and Ga interfaces (3GPP TS 32.299 [5] and 3GPP TS 32.295 [6], respectively) as much as possible.

4.3
Proposed ProSe online charging architecture

Similarly, it is proposed that the ProSe online charging is supported by the ProSe Function, through the Ro interface and application towards the OCS as specified in TS 32.299 [5]. The Ro reference point covers all online charging functionality required for ProSe. In this release of the specification, ProSe online charging is only applicable to ProSe Discovery Service. 

ProSe online charging architecture is depicted in figure 4.3.
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Figure 4.3: Proposed ProSe Online 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.
4.4
Proposed ProSe charging principles and scenarios
4.4.1
Proposed ProSe 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:

· Identify of the mobile subscriber using the ProSe functionality;

· Identify of the PLMN where the ProSe functionality is used;

· Specific ProSe functionality used, e.g. Announcing, Monitoring;

· 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;

The charging information shall be collected when a UE performs ProSe Discovery, including Announcing Request, Monitoring Request, and Match Report.   

4.4.2
Proposed ProSe offline charging scenarios

4.4.2.1
Basic principles

There is no specific principle identified for the offline charging besides the general ProSe charging principles.
4.4.2.2
Proposed Rf message flows

Not applicable. It is proposed that in this release of the specification, CTF and CDF are collocated in the ProSe Function. Therefore, there is no Rf message flows to be defined.
NOTE: Vendors may implement separate CTF and CDF for ProSe charging. In this case, it is recommended that the implementation conforms to the principles and protocol applications specified in TS 32.299 [5].
4.4.2.3
Proposed ProSe CDR generation

4.4.2.3.1
General

The flows described in the following sections 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]. 
4.4.2.3.2
Proposed scenario 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 the CDR generated based on the ProSe Direct Discovery Announce Request be called "ProSe Direct Discovery Announce Request CDR" (DD-AR-CDR).

Figure 4.4.2.3.2.1 illustrates a proposed ProSe Direct Discovery Announce Request operation when the requesting UE is in the HPLMN. 
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Figure 4.4.2.3.2.1 Proposed record trigger for ProSe Direct Discovery Announce Request (non-roaming)
Step 0 – 2 are as those defined in TS 23.303 subclause 5.3.3.2.

3.
If the Discovery Request is authorised, then the ProSe Function responds with a Discovery Response (ProSe Application Code, validity timer) message. The UE will be authorised to announce this ProSe Application Code for the duration of validity timer when it remains in the HPLMN. 


It is proposed that the ProSe Function be triggered to generate the ProSe Direct Discovery Announce Request CDR (DD-AR-CDR) and processes it as specified in TS 32.297 [10].

Step 4 is as that defined in TS 23.303 subclause 5.3.3.2.
Figure 4.4.2.3.2.2 illustrates a proposed ProSe Direct Discovery Announce Request operation when the requesting UE is in the VPLMN. 
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Figure 4.4.2.3.2.2: Proposed record trigger for ProSe Direct Discovery Announce Request (roaming)

Step 0 – 3 are as those defined in TS 23.303 subclause 5.3.3.3.

4.
The ProSe Function in VPLMN authorizes the UE to perform ProSe Direct Discovery announcing.


It is proposed that the ProSe Function in VPLMN is triggered to generate the ProSe Direct Discovery Announce Request CDR (DD-AR-CDR) and processes it as specified in TS 32.297 [10].

5.
The ProSe Function in HPLMN responds to the UE with a Discovery Response. The UE will be authorised to announce this ProSe Application Code for the duration of validity timer when it remains in the same PLMN.


It is proposed that the ProSe Function in HPLMN be triggered to generate the ProSe Direct Discovery Announce Request CDR (DD-AR-CDR) and processes it as specified in TS 32.297 [10].

NOTE: The Inter-operator charging settlement for ProSe Direct Discovery uses GSM Association's Transferred Account Procedure (TAP) as specified in TS 32.240 [1] 

6 is as that defined in TS 23.303 subclause 5.3.3.3.
4.4.2.3.3
Proposed 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 the CDR generated based on the ProSe Direct Discovery Monitor Request be called "ProSe Direct Discovery Monitor Request CDR" (DD-MR-CDR).

Figure 4.4.2.3.3.1 illustrates a proposed ProSe Direct Discovery Monitor Request operation when the requesting UE is in the HPLMN. 
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Figure 4.4.2.3.3.1: Proposed record trigger for ProSe Direct Discovery Monitor request procedure (non-roaming)

Step 0 – 3 are as those defined in TS 23.303 subclause 5.3.3.4.
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.

It is proposed that the ProSe Function in Local PLMN be triggered to generate the ProSe Direct Discovery Monitor Request CDR (DD-MR-CDR) and processes it as specified in TS 32.297 [10].

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


It is proposed that the ProSe Function in HPLMN be triggered to generate the ProSe Direct Discovery Monitor Request CDR (DD-MR-CDR) and processes it as specified in TS 32.297 [10].

NOTE: The Inter-operator charging settlement for ProSe Direct Discovery uses GSM Association's Transferred Account Procedure (TAP) as specified in TS 32.240 [1] 

Step 6 is as that defined in TS 23.303 subclause 5.3.3.4.

Figure 4.4.2.3.3.2 illustrates a proposed ProSe Direct Discovery Monitor Request operation when the requesting UE is in the VPLMN. 
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Figure 4.4.2.3.3.2: Proposed record trigger for ProSe Direct Discovery Monitor request procedure (roaming)

Step 0 – 3 are as those defined in TS 23.303 subclause 5.3.3.5.

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).

It is proposed that the ProSe Function in Local PLMN be triggered to generate the ProSe Direct Discovery Monitor Request CDR (DD-MR-CDR) and processes it as specified in TS 32.297 [10].

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

It is proosed that the ProSe Function in HPLMN be triggered to generate the ProSe Direct Discovery Monitor Request CDR (DD-MR-CDR) and processes it as specified in TS 32.297 [10].

NOTE: The Inter-operator charging settlement for ProSe Direct Discovery uses GSM Association's Transferred Account Procedure (TAP) as specified in TS 32.240 [1] 
Step 6 is as that defined in TS 23.303 subclause 5.3.3.5.

4.4.2.3.4
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 the CDR generated based on the ProSe Direct Discovery Match Report be called "ProSe Direct Discovery Match Report CDR" (DD-DR-CDR).

Figure 5.2.3.4.1 illustrates a proposed ProSe Direct Discovery Match Report operation when the requesting UE is in the HPLMN. 
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Figure 4.4.2.3.4.1: Record trigger for ProSe Direct Discovery Match Report procedure (non-roaming)

Step 0 – 5 are as those defined in TS 23.303 subclause 5.3.4.1.

6.
If the ProSe Application Code is confirmed then the ProSe Function in Local PLMN sends Match Report Acknowledgement. This message may also contain certain metadata corresponding to the ProSe Application ID Name.

It is proposed that the ProSe Function in Local PLMN be triggered to generate the ProSe Direct Discovery Match Report CDR (DD-DR-CDR) and processes it as specified in TS 32.297 [10].

7.
The ProSe Function in HPLMN responds to the UE with Match Report Acknowledgment. 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.

It is proposed that the ProSe Function in HPLMN be triggered to generate the ProSe Direct Discovery Match Report CDR (DD-DR-CDR) and processes it as specified in TS 32.297 [10].

NOTE: The Inter-operator charging settlement for ProSe Direct Discovery uses GSM Association's Transferred Account Procedure (TAP) as specified in TS 32.240 [1] 

Figure 4.4.2.3.4.2 illustrates a ProSe Direct Discovery Match Report operation when the requesting UE is in the VPLMN. 
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Figure 4.4.2.3.4.2: Record trigger for ProSe Direct Discovery Match Report procedure (roaming)

Step 0 – 5 are as those defined in TS 23.303 subclause 5.3.4.2.

6.
The ProSe Function sends a Match Report Acknowledgement.

It is proposed that the ProSe Function in Local PLMN be triggered to generate the ProSe Direct Discovery Match Report CDR (DD-DR-CDR) and processes it as specified in TS 32.297 [10].

7.
The ProSe Function in HPLMN responds to the UE with Match Report Acknowledgment.

It is proposed that the ProSe Function in HPLMN be triggered to generate the ProSe Direct Discovery Monitor Request CDR (DD-MR-CDR) and processes it as specified in TS 32.297 [10].

8.
If the announcing UE is roaming, as decided in step 4, the ProSe Function in HPLMN sends a Match Report Info to the ProSe Function of the serving PLMN of the announcing UE.

It is proposed that the ProSe Function in the serving PLMN of the announcing UE be triggered to generate the ProSe Direct Discovery Match Report CDR (DD-DR-CDR) and processes it as specified in TS 32.297 [10].

NOTE 1: The serving PLMN in step 8 and the Local PLMN in step 6 are different, because otherwise step 8 would not be executed.
NOTE 2: The Inter-operator charging settlement for ProSe Direct Discovery uses GSM Association's Transferred Account Procedure (TAP) as specified in TS 32.240 [1] 

4.4.2.3.5
Proposed charging scenario for ProSe EPC-level Discovery 

Figure 4.4.2.3.5.1 illustrates a proposed ProSe EPC-level discovery proximity request operation. It is proposed that the CDR generated based on the ProSe EPC-level Discovery Proximity Request be called "ProSe EPC-level Discovery Proximity Request CDR" (ED-PR-CDR).
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Figure 5.2.3.5.1: Record trigger for ProSe EPC-level discovery proximity request

1 to 8b are according to that described in subclause 5.5.5 of TS 23.303 [1], with the following additional operations for charging:

7b.
The ProSe Function B is triggered to generate the ProSe EPC-level Discovery Proximity Request CDR (ED-PR-CDR) and processes it as specified in TS 32.297 [52].

8b.
The ProSe Function A is triggered to generate the ProSe EPC-level Discovery Proximity Request CDR (ED-PR-CDR) and processes it as specified in TS 32.297 [52].

Figure 4.4.2.3.5.2 illustrates a proposed ProSe EPC-level discovery proximity alert operation. It is proposed that the CDR generated based on the ProSe EPC-level Discovery Proximity Alert be called "ProSe EPC-level Discovery Proximity Alert CDR" (ED-PA-CDR).
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Figure 4.4.2.3.5.2: Record trigger for ProSe EPC-level discovery proximity Alert

1-6 are according to that described in subclause 5.5.7 of TS 23.303 [1], with the following additional operations for charging:

5a.
ProSe Function A is triggered to generate the ProSe EPC-level Discovery Proximity Alert CDR (ED-PA-CDR) and processes it as specified in TS 32.297 [10].
5c.
ProSe Function B is triggered to generate the ProSe EPC-level Discovery Proximity Alert CDR (ED-PA-CDR) and processes it as specified in TS 32.297 [10].
4.4.2.4
Ga record transfer flows

Not applicable. It is proposed that in this release of the specification, CDF and CGF are collocated in the ProSe Function. Therefore, there is no Ga flows defined. 
NOTE:
Vendors may nevertheless implement a separate CDF and CGF for ProSe charging. In this case, it is recommended that the approach chosen conforms to the principles and protocol applications specified in TS 32.295 [6].

4.4.2.5
Br CDR file transfer

The integrated CGF in the ProSe Function transfers the CDR files to the BD as described in TS 32.297 [52]. In ProSe charging, both fully qualified partial CDRs (FQPC) and reduced partial CDRs (RPC), as specified in TS 32.240 [1] may be supported on the Br interface. In line with TS 32.240 [13], the support of FQPCs is mandatory, and the support of RPCs is optional. For further details on the Br protocol application refer to TS 32.297 [52].

4.4.3
Proposed ProSe online charging scenarios

4.4.3.1
Proposed Basic principles

It is proposed that for ProSe Direct Discovery, online charging is only applicable to the Discovery Request procedures, i.e. Announce Request and Monitor Request. The validity timer in these procedures may be derived from the results of the online charging operation.

For ProSe EPC-level Discovery, online charging is only applicable to the Proximity Request procedure.
4.4.3.2
Proposed Ro message flows

4.4.3.2.1
Proposed Ro flow for ProSe Direct Discovery Announce Request

Figure 4.4.3.2.1.1 shows the proposed credit control transactions that are required between ProSe Function and OCS during the Announce Request procedure when UE is in HPLMN. 
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Figure 4.4.3.2.1.1
Proposed Online charging scenario for ProSe Direct Discovery Announce Request (non-roaming)

Figure 4.4.3.2.1.2 shows the proposed credit control transactions that are required between ProSe Function and OCS during the Announce Request procedure when UE is in VPLMN. 
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Figure 4.4.3.2.1.2
Proposed Online charging scenario for ProSe Direct Discovery Announce Request (roaming)

4.4.3.2.2
Proposed ProSe Direct Discovery Monitor Request

Figure 4.4.3.2.2.1 shows the proposed credit control transactions that are required between ProSe Function and OCS during the Monitor Request procedure when UE is in HPLMN. 
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Figure 4.4.3.2.2.1
Online charging scenario for ProSe Direct Discovery Monitor Request (non-roaming)

Figure 4.4.3.2.2.2 shows the proposed credit control transactions that are required between ProSe Function and OCS during the Monitor Request procedure when UE is in VPLMN. 


[image: image17.emf]ProSe 

Function

UE

ProSe 

Function

OCS

HPLMN

PC3 Ro

0-2 of subclause 5.3.3.5 of TS 23.303

Credit Control Application

CCR

ProSe account and tariff 

validation

CCA

ProSe 

Function

Other PLMNs

3-6 of subclause 5.3.3.5 of TS 23.303

VPLMN


Figure 4.4.3.2.2.2
Online charging scenario for ProSe Direct Discovery Monitor Request (roaming)

4.4.3.2.3
Proposed Ro flows for ProSe EPC-level Discovery Proximity Request

Figure 4.4.3.2.3.1 shows the proposed credit control transactions that are required between ProSe Function and OCS during the Proximity Request procedure. 
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Figure 4.4.3.2.3.1
Online charging scenario for ProSe EPC-level Discovery Proximity Request 
5
Proposed Actions
Proposal 1: It is proposed to document the discussion in section 4 in the proper subclauses of TS 32.27x.
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