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Decision/action requested

It is proposed to agree on the conclusions of this discussion, in order to make progress on the offline charging architecture for I-WLAN mobility.
2
References

[1]
3GPP TS 23.234 v8.0.0, 3GPP system to Wireless Local Area Network (WLAN) interworking; System description

[2]
3GPP TS 29.061 v7.11.0, Interworking between the Public Land Mobile Network (PLMN) supporting packet based services and Packet Data Networks (PDN)
[3]
3GPP TS 29.273 v9.0.0, Evolved Packet System (EPS); 3GPP EPS AAA interfaces
[4]
3GPP TS 32.252 v8.0.0, Telecommunication management; Charging management; Wireless Local Area Network (WLAN) charging

[5]
3GPP TS 32.299 v8.0.0, Telecommunication management; Charging management; Diameter charging applications

3
Rationale

During the previous meeting was discussed the target charging architecture for IWLAN mobility. This discussion summarizes the current situation.

Offline charging interfaces from existing charging architecture
The Figure 1 depicts the Home Mobility Service architecture for I-WLAN mobility completed by the offline charging interfaces from existing charging architecture.
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Figure 1 – Home Mobility Service architecture for I-WLAN mobility with offline charging interfaces from existing charging architecture
In order to get accounting information for the IWLAN mobility user, the operator could use the charging information already available by the following nodes:
· The PDG (WLAN branch) via Wz reference point to the CGF, for which the relevant charging information are:
· The served IMSI;
· The IP address of the served IMSI (WLAN UE remote IP address): according to the procedures described for Dual Stack Mobile IP (DSMIP), this address corresponds to the Care of Address known in the HA when the UE is attached on the WLAN branch;
· The PDG address used (IP address of the PDG);
· The Radio Access technology (RAT) type (if added on Wz reference point);
· Charging data related to user consumtion of network resources.

· The AAA via Wf reference point to the CDF, for which the relevant charging information are:
· The served IMSI;

· The IP address of the served IMSI (WLAN UE remote IP address): according to the procedures described for Dual Stack Mobile IP (DSMIP), this address corresponds to the Care of Address known in the HA when the UE is attached on the WLAN branch;

· The AAA address used and/or the PDG address (IP address of the AAA and/or PDG);

· The RAT type (if added on Wf reference point).
· The GGSN (3GPP systems branch) via Ga reference point to the CGF, for which the relevant charging information are:

· The served IMSI;

· The IP address (Served PDP address, i.e. IPv4 or IPv6): according to the procedures described for DSMIP, this address  corresponds to the Care of Address known in the HA when the UE is attached on the 3GPP systems branch;

· The GGSN address used (control plane IP address of the GGSN);

· The RAT type.

· Charging data related to user consumtion of network resources.
· The WLAN Access Network is not considered for I-WLAN mobility as it reports charging data that is not entirely within 3GPP domain

First target architecture for offline charging
Architecture
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Figure 2 – Target charging architecture for Home Mobility Service architecture for I-WLAN mobility
The Figure 2 depicts the first target charging architecture for Home Mobility Service architecture for I-WLAN mobility. 
The other potential node for charging data collection is the Home Agent. According to the Home Mobility Service architecture for I-WLAN mobility described in the stage 2 (TS 23.327), H2 reference point supports transfer of accounting related information between the Home Agent (HA) and 3GPP AAA infrastructure. The accounting related functionality in H2 reference point is based on accounting functionality for the Wa reference point (for which Stage 2 is specified in TS 23.234 and Stage 3 is described in TS 29.273). The TS 29.273 describes only Authentication/Authorization (similar to S6b) while TS 23.234 requires also accounting functionality. Consequently, the accounting functionality capabilities on H2 are still to be defined. 

Charging information available in the Home Agent
· The HA over H2 to the AAA server, may generate the following charging information:

· The served IMSI;

· The home IP address (IP address of the UE in the home network);

· The care-of-addresses, which corresponds to the IP address allocated to the served IMSI either by the GGSN or the PDG;

· Information on the Foreign Agents (NAS ID / NAS IP address);
· The HA charging ID;

· RAT changes indications, which corresponds to the reception of the binding update messages;

· While the HA is only aware of RAT changes indications, it is not aware on which RAT the user is attached. In order to derive a RAT estimate, the HA could question the AAA server over H2 reference point to have the information on whether the user is attached to the PDG and a tunnel is established between the UE and the PDG (e.g. by using authentication information processed by the HA). This RAT estimate could help differentiating between 3GPP systems and WLAN accesses, but not within 3GPP systems between GERAN, UTRAN and HSPA. However, from our point of view, the main challenge for charging purpose is to differentiate between WLAN and 3GPP systems.

· Other information about data user consumption.

The NAS ID / NAS IP may help identifying whether the user is attached on the WLAN branch or the 3GPP systems. However, according to TS 23.234 the PDG may be implemented by association of a GGSN and a TTG. As discussed during earlier meetings, this configuration is considered by operators to minimize the impact of IWLAN mobility architecture. In that case, the same GGSN may be used either for the 3GPP systems or the WLAN branches. Consequently, the same NAS ID / NAS IP address would identify both accesses. Hence, the NAS ID / NAS IP address only is not reliable to derive the RAT type in the HA in all the possible implementations.
First issue: need to extend Wf
According to this architecture, Wf reference point and the AAA server are expected to report the charging data collected by the HA (e.g. WLAN 3GPP IP access or 3GPP PS access) and the WLAN Access network. The following use cases should be considered:

· UE attached to the WLAN branch: The UE may be both in the direct WLAN IP access and in the 3GPP domain (I-WLAN mobility). As a consequence, WLAN access network (Wa) and WLAN 3GPP IP access (H2) charging reports could be activated It is not clear whether this configuration could be supported. If not, probably Wf should be extended to support both reportings (Wa and H2 accountings).
· UE attached to the 3GPP systems branch: The UE is entirely within 3GPP domain. As a consequence, only one session on Wf (H2 accounting) is considered.

Second issue: collecting all the charging data required by operators

The H3 interface is the IP transport reference point to carry the end-to-end UE-HA signalling and user data between the access router (the PDG or the GGSN) 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. As a consequence, the HA alone cannot be aware of charging information (such as GPRS Charging ID) generated by GGSN or PDG via this reference point.
According to Orange requirements, most part of charging information related to the location of the UE must be available in the billing domain (constraint from legislator). For example, considering the architecture given in the Figure 2, the UE may be attached to a SGSN in a Visited PLMN. In order to retrieve all the required charging information, the operator's billing domain must be able to correlate the charging data from the HA and from the GGSN.
According to the charging rules, the correlation between charging information from the several potential nodes is possible, if correlation identifiers are available in the vectors of charging information. Usually, the correlation could be based on:

· The served IMSI;

· The IP address of the gateways (e.g. GGSN address);

· The identification of the bearer (e.g. GCID), UE IP addresses (corresponding to the Care of Address).

· Other identifiers…

The Table 1 depicts the charging information that could send the three nodes (HA, PDG and GGSN), including the served IMSI and the IP address of the served IMSI. The GCID and PDG Charging ID are not available in the HA. 

	Charging information
	from GGSN
(G-CDR)
	from PDG
3GPP WLAN CDR
	from HA
"HA-CDR"

	Served IMSI
	X
	X
	X

	IP address of the served IMSI
	Served PDP address
	WLAN UE remote IP address
	Care of Address

	Charging ID
	GPRS Charging ID
	PDG Charging ID
	HA Charging ID

	Identification of the Foreign Agent
	
	
	NAS ID
NAS IP address

	Information of the RAT
	RAT type =
UTRAN
GERAN
HSPA evolution
	RAT type =
WLAN
	RAT estimate = 
WLAN
3GPP system


Table 1 – Information vector for IWLAN mobility offline charging
When the UE is attached to the PDG (WLAN branch):

· the Care of Address in HA is the WLAN UE remote IP address;

· the RAT estimate is WLAN

When the UE is attached to the GGSN (3GPP systems branch):

· the Care of Address in HA is the Served PDP address;

· the RAT estimate is "not-WLAN". For an I-WLAN mobility subscriber, that means "3GPP systems" (e.g. UTRAN or GERAN or HSPA).

Provided the charging information in the HA includes an "HA charging ID", the served IMSI and the IP address of the served IMSI (care of address) and the RAT estimate, the operator's billing domain could be able:

· To retrieve the G-CDR and the PDG-CDR based on the IMSI and the served IMSI addresses;
· To perform billing, differentiate between WLAN and 3GPP systems RAT type;
· To retrieve also charging information from the SGSN. 

However, correlations procedures are really heavy for the billing domain. Usually operators require collecting enough charging information in one node in order to avoid correlation in the billing domain. Orange disapprove this correlation procedure.
Enhancing offline charging architecture to have one unique collection point
In I-WLAN mobility, the HA is the anchoring node of the mobility. From our perspective, the HA is the relevant node that should be able to collect the most relevant charging data, in order to avoid as much as possible correlation procedures in the billing domain. From that perspective, most part of charging information related to the location of the UE should be available in the HA/AAA.
The architecture as depicted in the Figure 3 involves the accounting functionality between the GGSN and the AAA server over Gi reference point, as described in the TS 29.061. This accounting functionality could be based on a RADIUS or Diameter client in the GGSN. By enabling this feature, the AAA server could be aware of charging data available in GGSN (e.g. GCID, RAT, SGSN address…) but not known in HA. Because of Wm, the AAA server could be already aware of charging data available in PDG (e.g. PDG charging ID) but not known in HA. This kind of information could be added by the AAA server to the accounting from H2 via Wf, so the "HA-CDR" could be used as a unique CDR by the billing domain for an I-WLAN user.
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Figure 3 – Enhancements of charging architecture for Home Mobility Service architecture for I-WLAN mobility
Considering the Home Agent as the main charging collection point used by the operator, the possibility to disable the charging reports from Wz (PDG) and Ga (GGSN) could be considered. From our point of view, if the HA/AAA is able to generate all the charging data needed to perform the charging of the I-WLAN mobility session, it could be reasonable to make possible disabling the charging reports from Wz and Ga.
4
Detailed proposal

It is proposed to SA5 to agree on these requirements and to converge on the target charging architecture of I-WLAN mobility. It is proposed in the framework of this work item to:
· Provide maintenance on Wf reference point;

· Provide maintenance on 3GPP TSs to take into account the GGSN+TTG association;

· Avoid mandating correlation to perform I-WLAN charging;
· Define the possibility to have one unique collection point (could be reached by enabling RADIUS/Diameter client in GGSN);
· Define the HA as the possible unique charging collection point in I-WLAN mobility offline charging architecture.
· If possible, charging reports from Wz and Ga could be disabled.

















































