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	First change


3.2
Symbols

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

A
Interface between an MSC and a BSC.

Bp
Reference point for the CDR file transfer from the Packet Switched CGF to the BD.

C
Interface between a HLR and a SMSC.

D
Interface between a MSC and a HLR.

E
Interface between a MSC and a SMSC.

Ga
Reference point between a CDF and the CGF for CDR transfer.

Gb
Interface between an SGSN and a BSC.

Gc
Interface between an GGSN and an HLR.

Gd
Interface between an SMS-GMSC and an SGSN, and between a SMS-IWMSC and an SGSN.

Ge
Interface between a SGSN and a CAMEL GSM SCF

Gf
Interface between an SGSN and an EIR.

Gi
Interface between the Packet-Switched domain and an external packet data network.

Gn
Interface between two GSNs within the same PLMN.

Gp
Interface between two GSNs in different PLMNs.

Gr
Interface between an SGSN and an HLR.

Gs
Interface between an SGSN and an MSC/VLR.Iu
Interface between the 3G SGSN and the UTRAN

Gy
Online charging reference point between a PCEF and an OCS.

Gz
Offline charging reference point between a PCEF and a CGF.
kbit/s
Kilobits per second. 1 kbit/s = 210 bits per second.

Mbit/s
Megabits per second. 1 Mbit/s = 220 bits per second.

R
Reference point between a non-ISDN compatible TE and MT. Typically this reference point supports a standard serial interface.

Rf
Offline Charging Reference Point between a PCN network element and CDF.

Ro
Online Charging Reference Point between a PCN network element and the OCS.
STa

Reference point between a trusted non-3GPP access network and a 3GPP AAA Server/Proxy (charging and control signalling)
SWa

Reference point between an untrusted non-3GPP access network and a 3GPP AAA Server/Proxy (charging and control signalling)

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

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

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

SWy
Reference point between an evolved Packet Data Gateway and an OCS
SWz
Reference point between aCGF and an ePDG if the CGF is external to the ePDG
Um
Interface between the Mobile Station (MS) and the GSM fixed network part.

Uu
Interface between the Mobile Station (MS) and the UMTS fixed network part.

	Next Modified Section


4.X
High level EPS architecture enhancement for non-3GPP accesses
The 3GPP PS domain provides EPS architecture enhancement for non-3GPP accesses in TS23.402[209]. 

For offline charging besides PCN generate charging information in above sub-clauses, ePDG and 3GPP AAA may generate charging information for PS domain CDR in case that untrusted non-3GPP accesses:
- the ePDG, to record an untrusted non-3GPP accesse to PLMN resources.
-the 3GPP AAA, to record a non-3GPP access to PLMN resources, including trusted and untrusted non-3GPP accesses.
	Next Modified Section


4.X.1
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.

Besides PCNs defined in sub-clauses 4.1, 4.2 and 4.3, the following network elements are involved in non-3GPP access to EPS architecture charging process - the trusted/untrusted non-3GPP access network, the ePDG and the 3GPP AAA Proxy/Server, 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.X.1 are considered.

Trusted/untrusted non-3GPP access network: non-3GPP AN including trusted and untrusted provides the wireless IP connectivity to UE. It generates per user charging information about the non-3GPP AN usage. The control and user plane data could be transtered via HSGW or ePDG to PCNs. Non-3GPP AN is outside of 3GPP scope. 
ePDG: The CTF and CDF are integrated in the ePDG; and, the CGF may exist as a physically separate entity or integrated to the ePDG. If the CGF is external to the ePDG, then the CDF forwards the CDRs to the CGF across the SWz interface. The CDF may also co-locate with CGF existing as a physically separate entity and the CTF forwards the ACRs to the CDF&CGF across the SWf interface at this time.
3GPP AAA Proxy: The 3GPP AAA Proxy proxies the charging information received from the trusted non-3GPP access network over the STa reference point and from the untrusted non-3GPP access network over the SWa reference point to a CDF in the visited network over a SWf reference point, and, to a 3GPP AAA Server in the subscriber's home network over the SWd 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 trusted non-3GPP access network over the STa reference point and from the untrusted non-3GPP access network over the SWa reference point (in a non-roaming case) or charging information received from the 3GPP AAA Proxy Server located in a visited network over the SWd reference point (in a roaming case) to the CDF over the SWf reference point.
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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.

Figure 4.X.1: Functional offline charging architecture
The Diameter based Rf interface on which the SWf interfaces are based on is described in 3GPP TS 32.299 [50].
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4.X.2
Online charging architecture
Online charging based on the 3GPP AAA and ePDG functions utilise the Ro interface (SWo and SWy reference point) and application as specified in 3GPP TS 32.299 [50]. The online charging architecture is depicted in figure 4.X.2.
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NOTE:
The online charging system is always a part of the subscriber's home network.

Figure 4.X.2: Functional 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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