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1. Introduction 
The policy and charging control in the fixed broadband access network for the convergent scenario has been studied in SA2, and Building Block 1 is PCC for supporting traffic from fixed terminals and NSWO traffic from 3GPP UEs (i.e. P4C_F) , which has good progress in TR 23.896.
This discussion paper aims to analyze the SA2 progress of P4C_F, which can be the basis for stage 3 works.
2. Discussion
SA2 has studied the following key issues for P4C_F in TR 23.896:

(1) Key Issue #1: Relation between IP-CAN session over Gxd and fixed subscriber session/NSWO 
Three different solutions are discussed for this key issue. 
Solution 1 and solution 3 require that the IP Edge can identify traffic from devices (3GPP UEs or fixed devices) behind a routed mode RG with NAT. It is not clear when such a solution may become available in BBF and IETF. Furthermore, solutions 1 and 3 will have impact to fundamental PCC concepts (e.g. the IP-CAN session definition).

Solution 2 assumes that only the Subscriber IP Session in the IP Edge is identified. Although this solution supports limited QoS control for fixed devices and for offloaded traffic from 3GPP UEs behind the RG, this solution does not rely on means for the IP Edge to identify devices behind a routed mode RG with NAT. 
Conclusions: For key issue 1, solution 2 is chosen as the basis to progress the work in this Building Block.

(2) Reference architecture 
Three architectures are discussed:

A) Reference architecture for Policy Control and TDF based charging
In this architecture, the (V-) PCRF provisions ADC rules to the TDF over Sd interface or to the enhanced IP Edge PCEF over Gxd for application detection and control and charging control of 3GPP UEs' offloaded traffic and the traffic from fixed device (i.e. the RG in bridge mode or the single devices connected to RG in bridge mode). The roaming scenario is not applicable to the traffic from fixed devices.
B) Reference architecture for policy control and 3GPP PCC- Gy/Gz based charging with PCEF located in the fixed broadband access network
In this architecture, the (V-) PCRF provisions PCC rules to PCEF in the IP Edge over Gxd interface for policy and charging control of 3GPP UEs' offloaded traffic and the traffic from fixed device (i.e. the RG in bridge mode or the single devices connected to RG in bridge mode). The roaming scenario is not applicable to the traffic from fixed devices.
C) Reference architecture for policy control and AAA based charging for traffic exchanged by fixed devices and NSWO traffic to/from 3GPP UEs
In this architecture, the (V-) PCRF provisions PCC rules to PCEF in the IP Edge over Gxd interface for policy control of 3GPP UEs' offloaded traffic and the traffic from fixed device (i.e. the RG in bridge mode or the single devices connected to RG in bridge mode). The roaming scenario is not applicable to the traffic from fixed devices.
The B reference point transfers accounting information related to the Fixed device and to the NSWO 3GPP UE from the IP Edge to the BBF AAA server.
Conclusions: Above 3 Reference architectures are chosen to support accounting of policy and charging control for the fixed broadband access in the convergent scenario.
(3)  Reference points & Network elements
A) The following references points are defined for policy control:

Gxd, Sd, Sp, Ud and S9
B) The following references points are defined for charging:

 B, SWa, STa,Gyd, Gzd, Gyt, Gzt, SWy, SWz
C) The following network elements are defined for policy control:

PCRF, IP Edge, TDF, OFCS, OCS, AAA, SPR, UDR
(4) TDF discovery
Similar to the current way in PCC, for the solicited application reporting, the TDF address is either configured in the PCRF or the PCRF may also receive it as part of Gxd signalling.
(5) Charging
Three charging mechanisms are discussed:

A) PCC-based charging

B) TDF based charging
C) AAA based Charging
Conclusions: PCC based Charging, TDF based charging and AAA based Charging are chosen to support accounting of policy and charging control for the fixed broadband access in the convergent scenario.
(6) PCRF discovery 
Following information is available for PCRF discovery: the Subscription-ID, as specified in sub-clause 5.8, and the fixed device/3GPP UE local IPv4/v6 address or IPv6 prefix. For a 3GPP UE, the NSWO-APN is also available.

(7) Policy for QoS and charging   
For convergent policies the definition of PCC rules in clause 6.3 of TS 23.203 [4] are also applicable for NSWO WLAN and fixed BBF accesses.
Charging IEs in clause 6.3 of TS 23.203 are also applicable for the PCEF based charging solution.

Charging IEs over Sd for the TDF based charging solution are defined, these information has been used by the current PCC procedures.
In case of AAA-based accounting the charging information over Gxd are not considered for accounting purposes.
NOTE:  
For NSWO and for fixed device, not all the event triggers defined in TS 23.203 will be applicable, the list of Event and charging triggers applicable to convergent scenario will be added by SA2.

(8) Procedures
IP-CAN Session Establishment, Modification and Termination procedures are defined, which are similar to the current PCC procedure; The charging related procedure are also defined for PCEF based charging and TDF based charging.
(9) Binding Mechanism 

The current binding mechanism in PCC architecture is also applicable in the fixed broadband access network for the convergent scenario.
3. Conclusion
From above analysis, it seems some of the current PCC mechanisms can be applicable in the fixed broadband access network for the convergent scenario (e.g. TDF discovery, PCRF discovery, Policy for QoS and charging and Binding Mechanism), and the stage3 charging related procedure should be defined in SA5. 
Except reuse the current mechanism, current stage 3 PCC should also be enhanced to support:
(1) Define new architecture to support fixed broadband access network for the convergent scenario;
(2) Define new Gxd reference points;
(3) Define new network element IP Edge (PCEF);
(4) Define New AVPs over Gxd interface for policy and charging control;
(5) Define IP-CAN Session Establishment, Modification and Termination procedures to support fixed broadband access network for the convergent scenario.
(6) Other enhancements.






















































































































































































































































