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3.2
Symbols

For the purposes of the present document, the following symbols apply:

Rf

Ro

D'
Reference point between a pre-R6 HSS/HLR and a 3GPP AAA Server

Dw
Reference point between a 3GPP AAA Server and an SLF

Gr'
Reference point between a pre-R6 HSS/HLR and a 3GPP AAA Server

Wa

Reference point between a WLAN Access Network and a 3GPP AAA Server/Proxy (charging and control signalling)

Wd
Reference point between a 3GPP AAA Proxy and a 3GPP AAA Server (charging and control signalling)

Wf
Reference point between an Offline Charging System and a 3GPP AAA Server/Proxy

Wg
Reference point between a 3GPP AAA Server/Proxy and WAG

Wi
Reference point between a Packet Data Gateway and an external IP Network

Wm
Reference point between a Packet Data Gateway and a 3GPP AAA Server or 3GPP AAA proxy

Wn
Reference point between a WLAN Access Network and a WLAN Access Gateway

Wp
Reference point between a WLAN Access Gateway and a Packet Data Gateway

Wo
Reference point between a 3GPP AAA Server and an OCS

Wu
Reference point between a WLAN UE and a Packet Data Gateway

Wx
Reference point between an HSS and a 3GPP AAA Server
HGi
This reference point defines the interface from the HA to external PDN
H1
This is the reference point for signalling and user data transfer between UE and HA.

NOTE: H1 may be transported over IP connectivity provided by I‑WLAN or 3GPP access system.
H2
This reference point defines the interface between HA and 3GPP AAA infrastructure (3GPP AAA server or 3GPP AAA proxy) and is used to transport authentication, authorization and charging-related information in a secure manner.
H3
This is the IP transport reference point to carry the end-to-end UE-HA signalling and user data between Access Router and HA. Since there is no direct signalling messages between these two entities this is simple IP transport reference point, which does not require additional specification.
Gi
Reference point between a GGSN and a packet data network.
	Next modifications


3.3
Abbreviations

For the purposes of the present document, the abbreviations defined in 3GPP TR 21.905 [50], 3GPP TS 22.934 [200], 3GPP TS 23.234 [201], 3GPP TS 23.934 (see bibliography), 3GPP TS 32.240 [1] and the following apply:

3GPP
3rd Generation Partnership Project

BD
Billing Domain

CDR
Charging Data Record
DSMIPv6
Dual-Stack MIPv6

HA
Home Agent

IP
Internet Protocol

LAN
Local Area Network

PS
Packet Switched
TS
Technical Specification

UMTS
Universal Mobile Telecommunications System

WLAN
Wireless LAN
	Next modifications


4.4
Interworking between 3GPP systems and I-WLAN
The TS 23.234 [201] states the high level requirements and the TS 23.327 [202] specifies the stage 2 system description for providing mobility between 3GPP Wireless Local Area Network Interworking (I‑WLAN) and 3GPP Systems.
4.4.1
Home Mobility Service Architecture

The Home Mobility Service architecture refers to the case where the Home Agent function locates at HPLMN. The TS29.061 states the Diameter Accounting message interaction between GGSN and AAA Server on Gi reference point. Charging Id and RAT Information could be transferred from GGSN to AAA Server. So Gi reference point is used in I-WLAN mobility charging as shown in the following figure.
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Figure 4.4.1-1: Home Mobility Service Architecture for I-WLAN Mobility

NOTE:
The architecture is compatible with pre-Release 8 PDG and GGSN. 
NOTE:
PDG and 3GPP AAA Server could send accounting information to OFC/OCS in WLAN charging. SGSN and GGSN could send accounting information to OFC/OCS in PS charging. In I-WLAN Mobility architecture, Accounting information could be transferred both from GGSN to AAA Server and PDG to AAA Server. 
4.4.2
Visited Mobility Service Architecture

The Visited Mobility service architecture refers to the case where the Home Agent function locates outside of the HPLMN. The TS29.061 states the Diameter Accounting message interaction between GGSN and AAA Server on Gi reference point. Charging Id and RAT Information could be transferred from GGSN to AAA Server. So Gi reference point is used in I-WLAN mobility charging between GGSN and 3GPP AAA proxy as shown in the following figure.
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Figure 4.4.2-1: Visited Mobility Service Architecture for I-WLAN Mobility

	Next modifications


4.5
I-WLAN Mobility offline charging architecture

As described in 3GPP TS 32.240 [1], the CTF (an integrated component in each charging relevant NE) generates charging events and forwards them to the CDF. The CDF, in turn, generates CDRs which are then transferred to the CGF. Finally, the CGF creates CDR files and forwards them to the Billing Domain.

The following network elements are involved in I-WLAN Mobility charging process - the HA, the 3GPP AAA Proxy/Server,  the PDG/AR and GGSN/AR, implying that they have an integrated CTF. The distribution of the CDF and CGF logical functions differs from network element to network element. For the purposes of this TS, the distributions in figure 4.5 are considered.

HA: The CTF is integrated in to the HA. The CDF and the CGF are external to the HA. 
3GPP AAA Proxy: The 3GPP AAA Proxy proxies the charging information received from the HA over the H2 reference point to a CDF in the visited network over a Wf reference point, and, to a 3GPP AAA Server in the subscriber's home network over the Wd reference point. The 3GPP AAA Proxy is relevant only in a roaming case.

3GPP AAA Server: A 3GPP AAA Server proxies the charging information received from the HA over the H2 reference point (in a non-roaming case) or charging information received from the 3GPP AAA Proxy Server located in a visited network over the Wd reference point (in a roaming case) to the CDF over the Wf reference point.
WLAN PDG: The CTF and CDF are integrated in the PDG; however, the CGF may exist as a physically separate entity or integrated to the PDG. If the CGF is external to the PDG, then the CDF forwards the CDRs to the CGF across the Ga interface.
GGSN: The CTF and CDF are integrated in the GGSN; however, the CGF may exist as a physically separate entity or integrated to the GGSN. If the CGF is external to the GGSN, then the CDF forwards the CDRs to the CGF across the Ga interface.
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NOTE 1:
This is a purely function architecture and it does not distinguish between a roaming and non-roaming case.

NOTE 2:
Any physical co-location of CGF, CDF and AAA Server / Proxy is possible.
NOTE 3:
While a UE attaches to I-WLAN branch, PDG Charging Id (a unique identifier generated by the PDG to identify the PDG bearer) and RAT information are forwarded to the AAA server via Wm reference point. Once UE moves to GPRS branch and the service continues, GGSN Charging Id (a unique identifier generated by the GGSN to identify PDP context) and RAT information are also forwarded to the AAA server via Gi reference point.
Figure 4.5: Functional I-WLAN Mobility offline charging architecture
The Diameter based Rf interface on which the Wf interfaces are based on is described in 3GPP TS 32.299 [50].

	Next modifications


4.6
I-WLAN Mobility online charging architecture

I-WLAN Mobility online charging based on the AAA, PDG and GGSN functions utilise the Ro interface (Wy reference point) and application as specified in 3GPP TS 32.299 [50]. The I-WLAN Mobility online charging architecture is depicted in figure 4.6.
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NOTE:
The online charging system is always a part of the subscriber's home network.

Figure 4.6: Functional I-WLAN Mobility online charging architecture

The Ro reference point includes the functionality defined for the Gy reference point (required for the TPF) in 3GPP TS 23.125 [70]. Refer to clause 5.2.1.3, TS 32.240 [1] and TS 23.125 [70] for further details on FBC.

Details on the interfaces and functions can be found in 3GPP TS 32.240 [1] for the general architecture components, 3GPP TS 32.296 [53] for the OCS, and TS 32.299 [50] for the 3GPP accounting and credit control application.
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