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Foreword

This Technical Report has been produced by the 3rd Generation Partnership Project (3GPP).

The contents of the present document are subject to continuing work within the TSG and may change following formal TSG approval. Should the TSG modify the contents of the present document, it will be re-released by the TSG with an identifying change of release date and an increase in version number as follows:

Version x.y.z

where:

x
the first digit:

1
presented to TSG for information;

2
presented to TSG for approval;

3
or greater indicates TSG approved document under change control.

y
the second digit is incremented for all changes of substance, i.e. technical enhancements, corrections, updates, etc.

z
the third digit is incremented when editorial only changes have been incorporated in the document.

Introduction

tbd
1
Scope

The present document intends to study the impact of the evolved 3GPP system architecture with respect to charging. 

The study covers the relevant non-roaming and roaming use cases for both 3GPP and non-3GPP accesses specified in TS 23.401 [3] and TS 23.402 [4].

The study aims at producing recommendations for the following aspects:

-
3GPP work item and specification structure;

-
charging requirements and principles;

-
charging architecture and charging scenarios; and

-
charging data and protocols.

The aspect of charging requirements and principles includes the study of the reuse of 3GPP Release 7 charging specifications. 

2
References

The following documents contain provisions which, through reference in this text, constitute provisions of the present document.

· References are either specific (identified by date of publication, edition number, version number, etc.) or non‑specific.

· For a specific reference, subsequent revisions do not apply.

· For a non-specific reference, the latest version applies. In the case of a reference to a 3GPP document (including a GSM document), a non-specific reference implicitly refers to the latest version of that document in the same Release as the present document.

[<seq>]
<doctype> <#>[ ([up to and including]{yyyy[-mm]|V<a[.b[.c]]>}[onwards])]: "<Title>".

[1]
3GPP TR 21.905: "Vocabulary for 3GPP Specifications".
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3GPP TS 23 882: “Report on Technical Options and Conclusions (Release 7)”.
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3GPP TS 23 401: "GPRS enhancements for LTE access".
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3GPP TS 23 402: "Architecture Enhancements for non-3GPP accesses".
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3GPP TS 32 240: "Charging architecture and principles".

[6]
3GPP TS 32.251: "Telecommunication management; Charging management; Packet Switched (PS) domain charging".
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3GPP TS 32.252: "Telecommunication management; Charging management; Wireless Local Area Network (WLAN) charging".
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3GPP TS 23.203: "Policy and charging control architecture".

[9]
3GPP TS 23.078: "Customized Applications for Mobile network Enhanced Logic (CAMEL); Stage 2".

[10]
3GPP TS 29.078: "Customized Applications for Mobile network Enhanced Logic (CAMEL); CAMEL Application Part (CAP) specification".
[11]
3GPP TS 23.234: "3GPP system to Wireless Local Area Network (WLAN) interworking; System description".
[12]
3GPP TS 32.299: "Telecommunication management; Charging management; Diameter charging application".
3
Definitions, symbols and abbreviations

3.1
Definitions

For the purposes of the present document, the terms and definitions given in TR 21.905 [1], in TS 32.240 [5] and the following apply. A term defined in the present document takes precedence over the definition of the same term, if any, in TR 21.905 [1] or in TS 32.240 [5].
Definition format

<defined term>: <definition>.

example: text used to clarify abstract rules by applying them literally.

3.2
Symbols

For the purposes of the present document, the symbols defined in TS 32.240 [5] and the following apply:

Symbol format

<symbol>
<Explanation>

3.3
Abbreviations

For the purposes of the present document, the abbreviations given in TR 21.905 [1], in TS 32.240 [5] and the following apply. An abbreviation defined in the present document takes precedence over the definition of the same abbreviation, if any, in TR 21.905 [1] or in TS 32.240 [5].
Abbreviation format

<ACRONYM>
<Explanation>

4
Baseline architecture
4.1
Charging architecture in 3GPP Rel-7

4.1.1
General charging architecture 

The common high-level charging architecture across domains, subsystems and services is specified in TS 32.240 [5]. Figure 4.1 provides an overview of the architecture including all network elements / systems (top to bottom: CS-NE all the way through to the PCEF) for which charging is defined within 3GPP standards. The arrows indicate logical information flows on the Rf, Wf, Ga, Bx, ISC, Ro, Wo, CAP, and Gy reference points.


[image: image3]
Figure 4.1: Logical ubiquitous charging architecture and information flows [5]
4.1.2
PS domain charging architecture

The PS domain charging architecture is specified in TS 32.251 [6]. Figures 4.2 provides an overview of the architecture for offline charging.
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Figure 4.2: PS domain offline charging architecture [6]

PS domain online charging based on SGSN functions is implemented by CAMEL techniques as described in 3GPP TS 23.078 [9] and 3GPP TS 29.078 [10]. 

PS domain online charging based on GGSN functions is specified in TS 32.251 [6]. Figure 4.3 provides an overview of the architecture.


[image: image5]
Figure 4.3: PS domain GGSN based online charging architecture [6]
4.1.3
Architecture for flow based charging

The architecture for flow based charging is specified in TS 23.203 “Policy and charging control architecture” [8]. Figure 4.4 provides an overview of the PCC architecture.
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Figure 4.4: Overall PCC logical architecture [8]
4.1.4
WLAN domain charging architecture

The WLAN domain charging architecture is specified in TS 32.252 [7]. Figures 4.5 provides an overview of the architecture for offline charging.
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Figure 4.5: WLAN domain offline charging architecture [7]

WLAN domain online charging based is specified in TS 32.252 [7]. Figure 4.6 provides an overview of the architecture.
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Figure 4.6: PS domain GGSN based online charging architecture [7]
Figure 4.7 depicts the non-roaming WLAN inter-working reference model for both Direct IP Access and 3GPP IP Access.
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NOTE:
For further details on WLAN architecture see TS 23.234 [11] and for further details on WLAN charging scenarios TS 32.252 [7].
Figure 4.7: Non Roaming Reference Model [7]
Figure 4.8 depicts the roaming WLAN inter-working reference model where 3GPP PS based services are provided by the home PLMN based on 3GPP IP Access.
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NOTE:
For further details on WLAN architecture see TS 23.234 [11] and for further details on WLAN charging scenarios TS 32.252 [7].
Figure 4.8: Roaming reference model - 3GPP PS based services provided
via the 3GPP Home Network [7]
Finally, figure 4.9 shows the case of the 3GPP IP Access PS based services being provided by the visited PLMN.
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NOTE:
For further details on WLAN architecture see TS 23.234 [11] and for further details on WLAN charging scenarios TS 32.252 [7].
Figure 4.9: Roaming reference model - 3GPP PS based services provided
via the 3GPP Visited Network [7]
4.2
Architecture for the evolved 3GPP system

4.2.1
Architecture for 3GPP accesses
The evolved 3GPP system architecture for 3GPP accesses is specified in draft TS 23.401 “GPRS enhancements for LTE access” [3]. 

Figure 4.10 provides an overview of the architecture in non-roaming cases.
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Figure 4.10: Non-Roaming Architecture for 3GPP Accesses within SAE [3].

The architecture also has an option for co-located Serving SAE Gateway and PDN SAE Gateway, in which case the interface S5 would not exist between those two gateways.
Figure 4.11 provides an overview of the architecture in roaming cases with home services, i.e. home routed traffic. Other roaming cases are for further study.
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Figure 4.11: Roaming Architecture for 3GPP Accesses, home routed traffic [3] 
4.2.2
Architecture for non-3GPP accesses
The evolved 3GPP system architecture for non-3GPP accesses is specified in draft TS 23.402 “GPRS enhancements for LTE access” [4]. 

Figure 4.12 provides an overview of the architecture in non-roaming cases.


[image: image14]
Figure 4.12: Non-Roaming Architecture for non-3GPP Accesses within SAE [4]
Figure 4.13 provides an overview of the architecture in roaming cases with home services, i.e. home routed traffic. Other roaming cases are for further study.


[image: image15]
Figure 4.13: Roaming Architecture for non-3GPP Accesses, home routed traffic [4]
5
Charging in the evolved 3GPP system
5.1
Charging for 3GPP accesses
5.1.1
Non-roaming case

5.1.1.1
Use case definition and architecture
In this use case the subscriber is within the HPLMN with 3GPP EUTRAN or 3GPP 2G/3G access to the network. The network architecture for this use case is specified in subclause 4.2.1 in TS 23.401 [3], and also depicted in subclause 4.2.1 in the present document. 
5.1.1.2
Key issues

5.1.1.2.1
Key issue #1 “Location of PCEF functionality”

A solution for Policy and Charging Control in SAE is based on the Rel-7 PCC. One of the main functions of the PCC is the PCEF (see TS 23.203 [8] for details). PCEF has the connection to the PCRF over Gx and connections to the offline and online charging systems over Gz and Gy, respectively.

As the PCEF functionality encompasses service data flow detection, policy enforcement and flow based charging functionalities, it is logical to have the PCEF functionality within the PDN Gateway which terminates the SGi interface towards the PDN. Since all user plane traffic will be going through the PDN Gateway, there is no need to have the functionality e.g. in the Serving Gateway. Also, the PDN Gateway will not change within a session, whereas the Serving Gateway may change. Therefore in the SAE architecture (see TS 23.401 [3] for details) the PCEF functionality shall reside in the PDN gateway. 

PDN GW will not change within a session.
As the PDN GW shall also support existing 2G/3G access it is logical to utilize exiting PS charging architecture (see TS 32.251 [6] for details) in PDN GW. The Ga and Bx reference points include the required functionality defined for the Gz reference point  and the Ro reference point and application as specified in TS 32.299 [12] include the functionality defined for the Gy reference point. .

Note: SA2 is currently discussing the second PCEF in the Serving Gateway.
5.1.1.3
Conclusions

5.1.1.3.1
Conclusions on Key issue #1 “Location of PCEF functionality”

The PCEF shall reside in the PDN Gateway, having a connection to the Online Charging System over Gy, and a connection to the Billing Domain over Gz/Bx.

5.1.1.4
Open issues

5.1.2
Roaming cases
5.1.2.1
Use case definition and architecture
5.1.2.2
Key issues

5.1.2.3
Conclusions

5.1.2.4
Open issues







5.2
Charging for non-3GPP accesses
5.2.1
Non-roaming case

5.2.1.1
Use case definition and architecture

5.2.1.2
Key issues

5.2.1.3
Conclusions

5.2.1.4
Open issues

5.2.2
Roaming cases
5.2.2.1
Use case definition and architecture

5.2.2.2
Key issues

5.2.2.3
Conclusions

5.2.2.4
Open issues

5.3
Mobility cases

Editor’s note: This subclause should cover inter-access system mobility cases independent of roaming.

5.3.1
Use case definition and architecture

5.3.2
Key issues

5.3.3
Conclusions

5.3.4
Open issues

6
Recommendations
6.1
Recommendations for work item and specification structure

6.2
Recommendations for charging requirements and principles
6.3
Recommendations for charging architecture

6.4
Recommendations for charging data and protocols
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