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1
Introduction
Building Block 3 of BBAI WID main focus is on the defining  the requirements and uses cases for the convergent scenarios, where the Policy and Charging Control (PCC) is enhanced for supporting the BBF access network system directly. The scope of this discussion paper is to reach a common understanding on use cases and service requirements for the Convergent scenario of BBAI Building Block 3.
The Policy and QoS requirement for xDSL access network are defined by several BBF Technical Reports the main one are given below 
· TR-58 (“Multi-service Architecture & Framework Requirements”), approved in 2003, defines the xDSL access network requirements for ATM-based xDSL. (http://www.broadband-forum.org/technical/download/TR-058.pdf)
· TR-101 (“Migration to Ethernet-based DSL aggregation”) approved in 2006, defines the xDSL Ethernet-based (http://www.broadband-forum.org/technical/download/TR-101.pdf). 
· TR-059 (“DSL Evolution – Architecture Requirements for support of QoS-enabled IP services”) covering the QoS requirements for TR-58 and TR-101 based xDSL access network. (http://www.broadband-forum.org/technical/download/TR-059.pdf)
· TR-092 (“BRAS Requirements”)  (http://www.broadband-forum.org/technical/download/TR-092.pdf )
· TR-102 “( Service Interface Requirements for TR-058 Architectures”)  (http://www.broadband-forum.org/technical/download/TR-102.pdf) 

· TR-144 (“Broadband Multi-Service Architecture & Framework Requirements”) defining the new requirements for the evolution of xDSL network (http://www.broadband-forum.org/technical/download/TR-144.pdf) 

· TR-147 (“Layer 2 Control Mechanism For Broadband Multi-Service Architectures”)  (http://www.broadband-forum.org/technical/download/TR-147.pdf) 

· WT-134 - Broadband Policy Control Framework (BPCF) 
· WT-145 (“Multi Service Broadband Network Functional Modules and Architecture”) which defines the functionality of the broadband access network based on TR-144 requirements. This document can be considered similar to a 3GPP stage 2 document. 
· WT-146 (“IP Sessions”) covering the definition of support of IP session on WT-145 architecture. 
2
Discussion / Background Information
2.1 BBF Policy Framework
In BBF the QoS feature has a long history starting from the TR-58, TR-101 and TR-059 where the QoS management was mainly based on pre-configuration or based on Access list and QoS rules received by AAA during the line authentication process. In 2006 BBF started the work on definition of the Policy Control Framework in WT-134, and it has gained new strength in last 12 months with the change of the market needs. This discussion paper does not provide detailed description of the BBF specification, but provides some basic concepts to help the discussion.
The BBF Policy framework is mapped to two different reference architectures: to the legacy architecture defined in TR-101 and to the architecture based on WT-145. However for this discussion the main concepts can be represented with the simplified diagram in figure 1 (for detailed architecture refer to Annex 2 and to relevant BBF documents). The Broadband Policy Control Framework (BPCF) is the Policy Decision Point equivalent to the PCRF and the Policy Enforcement Point equivalent to the PCEF. According to BBF terminology, the Application Service Provider (ASP) represents the entity providing the service to the end-user and the Network Service Provider (NSP) the entity which provides the connectivity. One of the main differences between the broadband access network and the mobile network is represented by the Layer 2, which can be used as transport technology between the RG and the NSP. For example a PC can be connected starting a PPP over Ethernet session (PPPoE) to the BNG 
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Figure 1: Broadband Access network

2.2 BBF - Use cases
As indicated earlier the scope of BB3 is to consider the Convergent network scenario where some 3GPP network elements may be enhanced, for example the PCRF may replace the BPCF for the management of QoS for both the 3GPP UE connected to the BBF access network and for the BBF device, such as a PC connected to the RG.
Two example of use cases defined in BBF WT-134 which shall be supported by Policy Framework are:

· Video On Demand service

· Wholesale scenario

Video On Demand Service
Video On Demand (VoD) service is provided to the subscriber via the Set Top Box to the TV or to the PC. The VoD service is not intended for the 3GPP UE via 3GPP Access network or via WLAN. A user orders a VoD service interacting with the VoD infrastructure, which sends a resource request to the network element that provides the QoS Management and Capacity Admission Control (CAC) functionality. The request will be accepted or rejected according to the available resources. It should be noted that in mobile network the Admission Control is a typical functionality of the Radio Access Network which manages the radio resource, while in Broadband Access Network this functionality can be performed by BNG/BRAS or also by the QoS Policy Decision Function. 

Broadband Access Wholesale
In Broadband network the wholesale scenario is quite important as it may be required by the regulation, known as unbundling, or as market needs to share the network cost and or the revenues. The wholesale scenario can be realised on several way, for example the operator of the broadband access network lease/sell transport of the connection through its own network from the User to the buyer / leased network or the wholesale can be done at layer 1 where the BNG belong to the buyer operator. So in the wholesale scenario the renting operator has the end-to-end Service responsibility to the customer and is viewed as the “Retailer” of the service or application. While the leasing network operator has the responsibility for the access network and for the connectivity.
The both Layer 3 (IP) and Layer 2 (e.g. Ethernet) wholesale shall be supported. 
2.3 BBF - Layer 2 QoS capability
In a convergent network (building block 3), the PCC is also used as a common Policy Control for mobile and the BBF access network, i.e. PCC replaces the BPCF. 
It should be noted that BBF Policy Control framework shall enforce both Layer2 and layer 3 QoS, as defined by the following WT-134’s requirements 

[TR-59] and [TR-101] specify variety of L2 and L3 QoS features. The BPCF enables policies to control the allocation of QoS resources in the access network. This includes the ability to dynamically control the set of active QoS policies. 

R-1. The BPCF MUST support policies that control QoS of TR-59 and TR-101 based access network resources

R-2. BROADBAND Policy Control Framework MUST support policy changes at all levels of scheduler hierarchy

When a 3GPP UE is connected to the BBF access network via WLAN or via a Femtocell, the UE and the HeNB sees local connection and they are not aware of the kind of connection between the RG and the BNG. In the Fixed Mobile Interworking scenario the PCC manages layer 3 IP-CAN session and the BPCF performs the mapping between the IP flow and the appropriate BBF session which can be Layer 2 or Layer 3 according to the BBF Access network configuration.

The support of layer 2 QoS is also a basic requirement for the Layer 2 Wholesale and multicast use case described above. 

Hence if the PCC is enhanced for replacing the BPCF in the Fixed Mobile Convergent scenario then the PCC shall be able to  manage L2 QoS through the layer 2 Policy Enforcement. This will be a new capability for the PCC. 
2.4 BBF - Line identifier

In mobile network the (U)SIM-based authentication is a fundamental assumptions of the mobile business model, even when UE is connected to EPC via BBF access network, e.g. via WLAN. However in a fixed access scenario the authentication of the line, and not of single devices connected to the RG, is one of the fundamental assumption. It should be noted that when line authentication is used then single session is authenticated using PPP. Although BBF is going to define the support for devices authentication, line authentication will not disappear for a long time. Hence in convergent scenario, where EPS network elements are common to both network, the capability to support line authentication and/or line identity need to be provided, e.g. for managing the QoS per line and not per device. 
3
Proposal
Considering the above reasoning, potential requirements and use cases to be added in TS 22.278 are shown below in Annex 1 & 2 for SA1 consideration and discussions/agreement. Depending on the result of the discussion, the author will develop CR as needed. 
ANNEX 1: Addition of Potential Requirements in TS 22.278
It's proposed that new references and requirements be added in sections 2 and 5.2 respectively of TS 22.278 as shown below.
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5.2
Requirements for Fixed Mobile Convergence

The Evolved Packet System shall support policy function that controls the allocation and enforcement of QoS for layer 2 (e.g. Ethernet) in Broadband Access network as defined for Broadband Forum TR-58 [a], TR-59 [b], TR-101 [c] and TR-144 [d] based access network.
The Evolved Packet System shall support line authentication for fixed users as defined by Broadband Forum TR-101[c].

The Evolved Packet System shall provide support for the mutiticast control capability in Broadband Access network as defined for Broadband Forum TR-59 [a] and TR-101 [c] based access network. 
Editor’s Note: The definition of additional requirements for the support of Broadband Access scenarios / use cases by Evolved Packet System is FFS. 

The Evolved Packet System shall support fixed network specific services as defined for Broadband Forum TR-058 [a] and TR-144 [d] e.g. IP TV.
NOTE: The IPTV service as defined by Broadband Forum is not applicable for the 3GPP UE 
ANNEX 2: Addition of Potential Use Cases in TS 22.278
It's proposed that two new use cases (use case 7 & 8) be added in Annex A.2 of TS 22.278 as shown below
A.2
Use cases for Fixed Mobile Convergence

Use case 7: Video On Demand Service
Video On Demand (VoD) service is provided to the subscriber via the Set Top Box to the TV or to the PC. The VoD service is not intended for the 3GPP UE via 3GPP Access network or via WLAN. A user orders a VoD service interacting with the VoD infrastructure, which sends a resource request to the network element that provides the QoS Management and Capacity Admission Control (CAC) functionality. The request will be accepted or rejected according to the available resources. It should be noted that in mobile network the Admission Control is a typical functionality of the Radio Access Network which manages the radio resource, while in Broadband Access Network this functionality can be performed by BNG/BRAS or also by the QoS Policy Decision Function. 

Use case 8: Broadband Access Wholesale
In Broadband network the wholesale scenario is quite important as it may be required by the regulation, known as unbundling, or as market needs to share the network cost and or the revenues. The wholesale scenario can be realised on several way, for example the operator of the broadband access network lease/sell transport of the connection through its own network from the User to the buyer / leased network or the wholesale can be done at layer 1 where the BNG belong to the buyer operator. So in the wholesale scenario the renting operator has the end-to-end Service responsibility to the customer and is viewed as the “Retailer” of the service or application. While the leasing network operator has the responsibility for the access network and for the connectivity.
The both Layer 3 (IP) and Layer 2 (e.g. Ethernet) wholesale shall be supported. 
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