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Discussion

For the BB III non-seamless WLAN offload scenario, the TDF resides outside the BBF domain and both 3GPP and BBF domains are owned by the same operator. The TDF can implement application detection and control, based on ADC rules, received from the PCRF or provisioned at TDF. 

If there is OCS/OFCS in the 3GPP domain, then it may be possible to implement application based charging through reporting from TDF to the OCS/OFCS, based on the charging parameters, received in the ADC rules from the PCRF.

The ADC rules in this case should be extended, compared with what is already defined in TDF based architecture, to include charging parameters, similar to the group of charging parameters, defined for the PCC rules in the TS 23.203.

This enhancement is applicable for NS-WLAN offloaded traffic for 3GPP UEs. The same enhancement can be applicable for fixed access sessions routed through the same TDF.
The session establishment, termination and modification between the TDF and the OCS/OFCS will be implemented by using Gy/Gz protocols, following the same principles as defined for Gy and Gz protocols by TS 23.203. 

This method should not be applied and deployed in parallel with any other charging methods developed for BB III in order not to create double charging issues.

This option seems to be beneficial as it provides the possibility to implement charging for the traffic to the network where it is offloaded in case of NS WLAN. In case some enforcement actions (e.g. bandwidth limitation, gating or redirection) are performed by TDF, the charging will be accurate as TDF will report the actual volume/time taking into account enforcement actions implemented. This option is 3GPP based and, as such, doesn't require touch coordination between 3GPP and BBF though requires BBF review and confirmation. In order to apply the TDF based charging for fixed access sessions routed through the same TDF, BBF also needs to be consulted with.
Proposal

It is proposed to update TR 23.839 as follows:
*** 1st change ***
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*** 2nd change ***
7.2.1.5
Charging 


7.2.1.5.1 TDF based charging

The charging support for 3GPP UEs’s offloaded traffic in the BBF network may be implemented when the TDF supports Gy/Gz interface. In order to implement this, the PCRF shall provide ADC rules with the charging parameters for the offloaded traffic to the TDF over Sd interface.
In order to implement TDF session and applications based charging from the TDF, the following enhancements need to be implemented:

1. The ADC rules shall be enhanced to include the following parameters:
Table 7.2.1.5.1-1 ADC Rule enhancements for charging parameters
	Charging
	This clause defines identities and instructions for charging and accounting that is required for an access point where application based charging is configured 

	Charging key
	The charging system (OCS or OFCS) uses the charging key to determine the tariff to apply for the TDF session/application.

	Charging method
	Indicates the required charging method for the ADC rule.

Values: online, offline or neither.

	Measurement method
	Indicates whether the application data volume, duration, combined volume/duration or event shall be measured.

This is applicable for reporting, if the charging method is online or offline.

Note: Event based charging is only applicable to pre-defined ADC rules.


Upon receiving ADC rules, which include charging parameters, the TDF shall establish and maintain the session with OCS/OFCS following the principles, defined for Gy and Gz in TS 23.203 and in TS 32.299. 
2. The list of Event triggers applicable for Sd interface shall be enhanced to include the following:
3. Table 7.2.1.5.1-2 Additional Event triggers for TDF based charging
	Event trigger
	Description
	Reported from
	Condition for reporting

	Out of credit
	Credit is no longer available.
	TDF
	PCRF


If the PCRF set the Out of credit event trigger, the TDF shall inform the PCRF about the ADC rules for which credit is no longer available together with the applied termination action as provided by OCS.

Note: These enhancements are applicable for NS-WLAN offloaded 3GPP UE traffic. These enhancements may also be applicable for fixed access session.
Editor's Note: Implementing of TDF based charging for 3GPP UE NS-WLAN offloaded traffic and for fixed access sessions should be verified with the BBF.
Note: This method should not be applied and deployed in parallel with any other charging methods developed for BB III in order not to create double charging issues.
Note: It is up to Stage 3 to decide whether Application Identifier parameter need to be defined for Gy and Gz interfaces or Service identifier should be re-used and thus added to the ADC Rules.

Editor's Note: It is FFS whether there are any other impacts on Gy/Gz interfaces.

Editor's Note: Additional charging methods are FFS.
*** 3rd change ***
7.2.2
Reference architecture

The converged network architecture for BB3 is shown in the following figures.

This architecture supports the scenario of a single network operator deploying both the 3GPP EPC and the BBF access network. Furthermore the architecture supports the roaming scenario between two PLMN operators.

The architectures in the following figures show only entities and interfaces that are in scope of the work and/or are impacted by BB3.

Editor’s note: the impact, if any, for interworking between a fixed network supporting the BBF interworking solution defined in BB1 and BB2 and a HPLMN supporting the BBF convergent solution is FFS.

For support of 3GPP UE the BBF AAA proxy may be deployed as part of the BBF network. If the BBF AAA proxy is not present the SWa reference point is terminated on the BNG. In this release the BBF AAA server is used for fixed access session authentication and the SWa/STa is not applicable. 

The fixed access device is only supported in non-roaming scenario. The reference interfaces S2c, SWu and SWn are not applicable for the fixed device.

In the figures the UE is shown to be connected with WLAN/BBF access, but it can be connected to H(e)NB as well for the case of traffic routed to EPC.

The reference points internal to the Fixed Broadband access network are defined or are under definition by Broadband Forum and are out of the scope of this specification.

Editor's Note: The architecture for trusted WLAN with s2a is not considered in this release.
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Figure 7.2.2-1: Non-Roaming Architecture for Fixed Broadband Access Interworking traffic routed to EPC domain (Converged PCRF)

In this architecture:

- 
 PCRF provisions QoS Rules to BRAS/BNG over Gxd reference point.

- 
 PCRF provisions PCC Rules to the PCEF in the PDN GW
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Figure 7.2.2-2: Non-Roaming Architecture for Fixed Broadband Access Interworking traffic offloaded to BNG (Converged PCRF)

NOTE 1: The dotted line from the BBF device represents plain IP traffic, for example towards the Internet.

In this architecture:

-
PCRF provisions QoS Rules to BRAS/BNG.
-
PCRF provisions ADC rules to the TDF over Sd interface for application detection and control and charging control of 3GPP UEs’ offloaded traffic and of fixed access sessions.
-
Both a UE and a BBF device may access Operator’s IP services in the EPC or in the BBF defined network or both.  Any extensions to Rx reference point to support a BBF AF are FFS.
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Figure 7.2.2-3: Roaming Architecture for Broadband access interworking traffic routed to EPC - Home routed traffic (Converged V-PCRF)
NOTE 2: The SWu reference point is terminated on the ePDG, that can be located either in HPLMN or in VPLMN.

NOTE 3: For H(e)NB connections the Iu/S1 control plane terminates in the VPLMN network but the user plane is routed to the HPLMN.

In this architecture:

-
V-PCRF provisions QoS Rules to BRAS/BNG.

-
H-PCRF provisions PCC Rules to the PDN GW in EPC HPLMN domain

-
UE may accesses Operator’s IP services in the EPC HPLMN
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Figure 7.2.2-4: Roaming Architecture for Fixed Broadband Access Interworking traffic routed to EPC visited access case (Converged V-PCRF)
NOTE 4: The SWu reference point is terminated on an ePDG located in VPLMN. 

In this architecture:

-
V-PCRF provisions QoS Rules to BRAS/BNG.

-
V-PCRF provisions PCC Rules to the PDN GW in EPC VPLMN domain

-
UE may accesses Operator’s IP services in the EPC HPLMN and or EPC VPLMN
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Figure 7.2.2-5: Roaming Architecture for Fixed Broadband Access Interworking traffic offloaded in BRAS/BNG (converged V-PCRF)

In this architecture:

- V-PCRF provisions QoS Rules to BRAS/BNG.
- V-PCRF provisions ADC rules to the TDF over Sd interface for application detection and control and charging control of 3GPP UEs’ offloaded traffic.
- Both a UE and a BBF device may accesses Operator’s IP services in the EPC HPLMN and or EPC VPLMN or in BBF network

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

- Policies for roaming users may be locally configured in the V-PCRF and/or TDF.

*** 4th change ***
7.2.3
Network Elements

7.2.3.1
PCRF

The PCRF functionality defined in TS 23.203 [4] shall apply. In addition, to support convergence between 3GPP and BBF network, the PCRF shall:

-
Send the QoS rules to the BNG over Gxd interface for QoS control in the Fixed Broadband Access Network. 
-  Send the ADC rules to the TDF over Sd interface for application detection and control and charging control of offloaded 3GPP UEs’ traffic and of fixed access session's traffic.
-
for PCRF-initiated Gxd session establishment, send to the BNG the UE/H(e)NB local IP address and UDP port number to allow the Fixed Broadband Access to identify UE/H(e)NB traffic.
-
for BNG-initiated Gxd session establishment, receive from the BNG the UE/H(e)NB local IP address and UDP port number.
-
Be able to receive the UE local IP address and UDP source port from the ePDG (for S2c and PMIP-based S2b) and PDN GW (for GTP-based S2b).
-
Be able to receive from the PDN GW the H(e)NB Local IP address and UDP source port for H(e)NB PS scenario.
-
Be able to receive the HNB local IP address and UDP source port from HNB GW for the HNB CS scenario.

When PCRF receives the IP-CAN session establishment indication, PCRF determines if a Gxd session is already present for this IP-CAN session. If Gxd session is not already established, the PCRF shall trigger Gxd session establishment procedure towards the BNG. The PCRF identifies when the UE is connecting via Fixed Broadband access network from the IP-CAN type.
*** 5th change ***
7.2.3.X
TDF
It is assumed that the TDF performs the functions as defined in TS 23.203 [4]. 
Additionally, in case of receiving charging control parameters within ADC Rules from the PCRF, the TDF:
-
Initiates, maintains and terminates the session with OCS/OFCS according to the charging control parameters received within ADC Rules.
*** 6th change ***
7.2.4
Reference Points

Gxd
For purpose of convergence between 3GPP and BBF network it transfers QoS control policies from the Home PCRF to the BNG in non-roaming scenario and from the Visited PCRF to the BNG in roaming scenario. 

Editor's Note: It is FFS whether Gxd is Gx or an enhancement of Gx.

Editor's Note: It is FFS whether S9 requires enhancements for supporting BBF convergent scenario.

Editor's Note: Whether any other existing 3GPP reference points need to be enhanced for supporting convergence is FFS. Any enhancement of reference points within the BBF access network is out of the scope of 3GPP.

7.2.4.1
Gxd Reference Point

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

The Gxd reference point enables a PCRF to have dynamic control over the PCC behaviour at a PCEF.

The Gxd reference point enables the signalling of PCC decision and it supports the following functions:

-
Request for PCC decision from BNG/PCEF to PCRF;

-
Provision of PCC decision from PCRF to BNG/PCEF;

-
Termination of Gxd session by BNG/PCEF or PCRF.

A PCC decision consists of zero or more PCC rule(s) and IP‑CAN attributes. 
7.2.4.X
Sd Reference Point
The Sd reference point resides between the PCRF and the TDF as defined in TS 23.203 [4]. 
7.2.4.Y
Gy Reference Point
The Gy reference point resides between the OCS and the TDF.

The Gy reference point allows online credit control for application based charging. 
The functionalities across the Gy reference point are defined in TS 32.251 [xx] and in TS 32.299 [yy].

For the roaming scenario, the VPLMN may deploy an OCS proxy between the TDF and the OCS.

7.2.4.Z
Gz Reference Point
The Gz reference point resides between the OFCS and the TDF.

The Gz reference point enables the transport of application based offline charging information.

The Gz interface is specified in TS 32.240 [24] and in TS 32.299 [yy].
*** End of changes ***
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