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Introduction

Current BBF networks rely on AAA accounting to collect data for charging and other purposes. For example, the BNG may report accounting data to the BBF AAA server via RADIUS accounting.
Similar accounting procedures have also been defined in 3GPP for use with I-WLAN solutions. With I-WLAN , the WLAN access network provides accounting data to the 3GPP AAA Server via the Wa reference point supports. The 3GPP AAA Server in turn has reference points to chargings systems; Wf reference point to the Offline Charging System (OFCS) and Wo reference point to the online charging system. Based on the accounting data received from the WLAN access network, the 3GPP domain can thus support both offline and online charging. 

Currently the STa/SWa reference points between BBF domain and 3GPP domain do not support accounting. However, it should not be a major effort to introduce accounting support on those reference points in line with what is already supported on Wa.
The solution should have no impacts on the BBF user plane entities. 
Proposal

In order to allow charging in 3GPP domain of offloaded traffic for BB2 it is proposed to enhance STa/SWa with accounting support.
If this approach is agreed by SA2, it is also proposed that we liase this assumption with SA5 to get their feedback and views. 
It is proposed to update TR 23.839 as follows:
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Building Block II

Editor's Note:
This clause will contain the material related to Building Block II.

6.1
Architecture

Editor's Note: This subclause will identify the architectural requirements and assumptions as well as architecture common for building block II. The architecture reference model is already defined in building block I. This subclause only captures additions to building block I.

Editor's Note: Agreements so far: 

· QoS is a requirement for non-seamless WLAN offload. In some scenarios providing QoS may not be possible; see FFS list below.

· The UE needs to authenticate to EPC such that UE policies can be sent to BBF (see section 6.2 and 6.3 step 1)

Editor's Note: FFS: 

· Feasibility of dynamic QoS; i.e. how to find PCRF (6.3)

· Upstream QoS by means of reflective QoS (6.2)

· 
6.1.1 Architecture for WLAN

6.1.1.1
Reference model

Figure 6.1.1.1-1 shows the reference architecture for non-seamless WLAN offload. The non-seamless traffic is routed to an external network directly from BBF network

Architecture scenario A: AF in 3GPP operator’s network 




Figure 6.1.1.1-1: WLAN offload with the network to offload to being 3GPP domain with AF.

In this architecture scenario the AF interface the PCRF directly. 

Architecture scenario B: AF (“BBF AF”) in BBF domain
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Figure 6.1.1.1-2: WLAN offload with the network to offload to being BBF domain with AF.

The “BBF AF” and E/G reference point are out of 3GPP scope. 

In this architecture Rx signalling is supported on the S9a reference point.

The following assumptions are made about functionality in the BBF Access Network:

· The BPCF needs to map the request received on E/G (with UE local IP address) to the right S9a session (i.e. session binding in BPCF) in order to find the right PCRF.

· The BPCF maps the signalling received from the BBF AF via G/E reference point in BBF domain to Rx signalling over S9a reference point.

Editor’s note: the above assumption needs to be checked with BBF.

Architecture scenario C: TDF 
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Figure 6.1.1.1-3: WLAN offload with TDF

In this architecture alternative:

· It is assumed that multiple TDFs may be deployed 

· It is assumed that Sd is an intra-operator interface. This architecture variant is therefore limited to the case where the BBF domain and 3GPP domain are owned by the same operator. 

· In the solicited model, it is assumed that the PCRF can initiate the Sd interface triggered by S9a establishment, taking into account subscription data. 

· Home routed traffic (tunnelled using SWu, S2c) will not be subject to packet inspection by the TDF. 

The following assumptions are made about functionality in the BBF Access Network: 
· The BBF network is configured in such a way that traffic subject to packet inspection is routed via the TDF.  Traffic that is not subject to packet inspection may bypass the TDF. 

Editor’s note: It is FFS if and how the BNG can route offloaded traffic from 3GPP WLAN UEs only to a given destination via the TDF given that fixed devices can also send/receive traffic to/from the same destinations. 

Editor's note: Possible impacts to the existing TDF architecture due to variant C are FFS.

Editor’s note: Impact on BBF entities (e.g. BPCF) and S9a are FFS.
Architecture variants out of scope

The architecture variant with TDF in the BBF domain with an interface between the TDF and other entities in the BBF domain (e.g. BPCF) is out of scope for BB2.

6.1.1.2
Architectural requirements and assumptions

For interworking purposes, non-seamless WLAN offload as defined in TS 23.402 clause 4.1.5 is applicable.

The UE might or might not be behind a NAT. The NAT might reside in the BBF access network or in the customer premises network.

For performing non-seamless WLAN offload, the UE needs to acquire a local IP address on WLAN access, but is not required to establish S2c or SWu. For policy interworking purposes, if the UE did not establish S2c or SWu, it is assumed that the UE has performed 3GPP based access authentication.

Editor's Note: (requirements related to) Charging and account is FFS.
Editor’s note: Other mechanisms for PCRF and TDF addressing/discovery, for unsolicited and solicited models respectively, are FFS

6.1.1.3
PCRF and TDF discovery
Editor's Note: This section identifies problems and solutions with discovering and addressing the PCRF and TDF in the BB2 architecture scenarios.

Editor's Note: In the description of the solutions below, it is assumed that there is no NAT. The solution that includes NAT 
 is FFS.

Architecture scenario A: 

PCRF can be found by the AF by using the mapping from UE local IP address to PCRF stored in DRA.

In case of no DRA, the AF may be preconfigured with PCRF address based on IP address ranges.

Architecture scenario C:

One solution for TDF addressing in the solicited model is that the TDF address is configured in the PCRF. It is assumed that UL and DL traffic is routed via the same TDF as was configured in the PCRF.   

Editor’s note: Other mechanisms for PCRF and TDF addressing/discovery, for unsolicited and solicited models respectively, are FFS.
6.1.1.X 
Network Elements

The 3GPP network elements are defined in details in TS 23.401 [2] and TS 23.402 [3]. 

The Offline Charging System is within the 3GPP network. Offline Charging system is a collection of charging function, specified in TS 32.240 [YY], used for offline charging. 
The Online Charging System (OCS) is located within the 3GPP network. The OCS is described in TS 32.296 [ZZ].
To support online and offline charging of offloaded traffic, the 3GPP AAA Server is enhanced to report per-user charging/accounting information about offloaded traffic to the HPLMN Offline Charging System. The 3GPP AAA Proxy is enhanced to relay accounting data between the BBF AAA Proxy and the 3GPP AAA Server in HPLMN. The 3GPP AAA Proxy is further enhanced to report per-user charging/accounting information to the VPLMN Offline Charging System for roaming users. 
6.1.1.Y 
Reference Points

The reference point S1-MME, S1-U, S3, S4, S10, S11 are defined in TS 23.401 [2]. 
The reference points S2b, S2c, S6a, S6b, SWx, SWa, SWm, SWn, SWu, SGi, Rx, Gxc are defined in TS 23.402 [3].
The reference points SWo and SWf connect the 3GPP AAA Server to the OCS and OFCS respectively. These reference points may be based on Wo/Wf as defined in TS 23.234 [XX] 
NOTE: 
It is up to SA5 to conclude on the reference points to the 3GPP charging systems.
SWa
It connects the BBF AAA proxy with the 3GPP AAA Server/Proxy and transports access authentication, authorization and charging-related information in a secure manner.

STa
It connects the BBF AAA proxy with the 3GPP AAA Server/Proxy and transports access authentication, authorization, mobility parameters and charging-related information in a secure manner.
6.1.1.Z 
Charging

The charging support for 3GPP UEs when traffic is offloaded in the local wireline network can be supported when the BBF network reports per-user accounting data via the STa/SWa reference points.  
Both offline and online charging may be supported by the 3GPP domain. 

In order to allow the 3GPP operator to perform charging for 3GPP UEs when traffic is offloaded in the local wireline network, the following assumptions are made about functionality in the BBF Access Network: 
· The BBF network is able to collect per user accounting data for offloaded traffic of 3GPP UEs and to periodically report this data via the STa/SWa reference points. 
6.1.2 Architecture for Femto

Editor's Note: This subclause covers femto-specific architecture aspects for offloading
3GPP
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