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Abstract of the contribution: This contribution includes the reference architecture and reference points for BBF fixed devices and NSWO. It is based for the most part on section 7 (BB-III) of TR 23.839 with the addition of the charging alternatives per BB1 WID and BBF NPIP.
1. Proposal

Include the network diagrams and text in the TR.
X
Reference Architecture 

X.1
Reference Architecture Diagrams
Editor’s Note: This section includes a reference diagram for each of the scenarios covered in section 5. 

X.1.1 BBF Fixed Devices

The diagram below depicts the architecture to support fixed BBF devices.
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Figure  X.1.1 -1 – WLAN UE NS Offload and Fixed BBF device - non-roaming architecture
NOTE-1: The reference architecture depicts both the integrated PCEF/TDF and standalone variants of the TDF architecture
Editor’s note: Whether traffic from BBF fixed devices will be routed to a standalone TDF must be confirmed with BBF

NOTE-2:  The architecture depicts all three architecture variants for charging per SA2 BB1 WID and BBF NPIF

NOTE-3: Both a 3GPP WLAN UE and the BBF device may access Operator's IP services in the EPC or in the BBF defined network or both. 
X.1.2 
NSWO Roaming Reference Architecture
The diagram below depicts the architecture to support NSWO
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Figure  X.1.2 -1 – WLAN UE NS Offload – Roaming Architecture
NOTE-1: The W-o interface supports offline charging

Editor’s note: Whether the STa or SWa protocol will be extended to support charging is FFS

In this architecture:

-
vPCRF provisions QoS and charging rules at the IP Edge/PCEF
-
The WLAN UE may accesses Operator's IP services in the EPC HPLMN and/or EPC VPLMN or in the BBF network.

-
The TDF belongs to and is controlled by the VPLMN.

X.2
Reference points

Editor’s Note: This section includes a description of the functionality of each reference point in the sub-sections

X.2.1
Rx: AF – PCRF   Reference Point 

The Rx reference point resides between the AF and the PCRF and is defined in 3GPP TS 23.203 and TS 29.214.

The AF may reside in the SPs network or belongs to a 3rd party
Editor’s note: It is FFS whether BBF/fixed access network specific information elements are required.

The Rx reference point enables the AF to subscribe to event notifications detected by the BBF access network

Editor’s note: It is FFS if the BBF access can detect event/s that may be of interest to AF to subscribe to
X.2.2
Gxd:  PCRF – IP Edge/PCEF Reference Point

The Gxd reference point resides between the PCEF and the PCRF.

The Gxd interface is based on the Gx interface as defined in 3GPP TS 23.203 and TS 29.212.
Editor’s note: It is FFS whether additional IEs will be required for fixed BBF devices

The Gxd reference point enables the transfer of QoS control and charging policies from the Home PCRF to the IP Edge PCEF in:

-
BBF fixed device scenario

-
3GPP UE Non-roaming scenario 

The Gxd reference point enables the transfer of QoS control and charging policies from the Visited PCRF to the IP Edge PCEF   in roaming scenario.

The Gxd interface supports both the PUSH and PULL model

X.2.3
Sp: PCRF – SPR Reference Point

The SPR is a functional entity that stores the subscriber’s QoS profile and is defined in TS 23.203
Subscription change may result in result in the PCRF initiated Gxd session modification that enables the PCRF to provision new or modified PCC rules.

X.2.4
Charging Reference Points

Editor’s Note: This section includes a description of the functionality of each reference for all three charging alternatives depicted in the reference architecture diagrams
X.2.4.1
Gy/Gz Reference Point (BNG – OCS/OFCS)

The Gy reference point resides between the OCS and the PCEF. It enables the SP to offer pre-paid services to subscribers.

The Gy reference point allows online credit control for service data flow based charging. The functionalities required across the Gy reference point are defined in 3GPP TS 32.251 [x] and is based on RFC 4006 [x].

The Gz reference point resides between the PCEF and the OFCS. It enables the SP to offer post-paid services to subscribers
The Gz reference point enables transport of service data flow based offline charging information.

The Gz interface is specified in 3GPP TS 32.240 [x].

NOTE-1: BBF will assess the impact of the Gy/Gz interface on the IP Edge NE.
Editor’s note: Modification to the Gy/Gz interface protocols to support fixed BBF devices and NSWO is FFS

X.2.4.2
Gy/Gz Reference Point (TDF – OCS/OFCS)

The description of Gy/Gz reference points in section X.2.4.2 apply
Editor’s note: The extend of the changes to Gy/Gz interface protocols for TDF based charging is FFS
X.2.4.3
B Reference Point (BNG-AAA)

The B reference point supports authentication authorization and accounting for fixed BB devices
The requirements for accounting/charging are in TR-101, TR-144 and WT-146. WT-134, section 4.14 requires that the policy framework support pre-/post-paid and per-use charging capabilities.

This interface supports:

-
Accounting/charging for fixed devices 

-
Accounting/charging for WLAN UE Non-Seamless Offload

X.2.4.4
NSWO - STa/SWa Reference Point (BBF AAA – 3GPP AAA) 
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 for 3GPP UE device
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 for 3GPP UE devices
Editor’s note: Charging support for fixed BBF devices is FFS

Editor’s note: Whether the SWa or STa can to support charging for NSWO home routed traffic is FFS

X.2.4.5
3GPP AAA – OCS/OFCS Reference Points
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 [x] with enhancements to support charging for fixed devices.

Editor’s note: support of Wo for NSWO home routed traffic is FFS

