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* * * First Change * * * *

Annex D (normative):
Fixed Broadband Access

D.1 General

This annex specifies the enhancement to PS domain Charging for supporting the convergent scenario, where a single operator owns both the fixed broadband access network and the Evolved Packet Core (EPC), and the PCEF is located in the fixed broadband access network, as described in the TS 23.203 [72].

This Annex describes only the exceptions and additions in respect the main body requirements, therefore, if not explicitly mentioned the main body is applicable.

In this Annex, the IP-Edge embedding PCEF will be denoted IP-Edge [PCEF].

As specified in the TS 23.203 [72],  Charging for following types of traffic is supported: 

-
traffic from fixed devices, and

-
Non-seamless WLAN offload traffic from a 3GPP UE. 

Editor’s note: this Annex might require some adjustments based on exchanges with BBF.

* * * Next Change * * * *

D.2
Architecture considerations

D.2.1
High level architecture

For offline charging the IP-Edge [PCEF]/TDF may generate accounting metrics sets to record a user's access to external networks based on clause D.2.2 architecture.

Online charging is supported from the IP-Edge [PCEF]/TDF based on clause D.2.3.

* * * Next Change * * * *

D.2.2
PS domain offline charging architecture

The Rf interface is supported from the Policy and Charging Enforcement Function (PCEF) located in IP-Edge, and includes the required Flow Based Charging (FBC) functionality of the Gz reference point, adapted to IP-Edge [PCEF] as defined in this Annex. 
The Rf, Ga and Bp interfaces are supported from the TDF and includes the required Application Based Charging (ABC) functionality of the Gzn reference point as defined for the PCN in chapter 4.2.
* * * Next Change * * * *

D.2.3
PS domain online charging architecture

The Ro interface is supported from the Policy and Charging Enforcement Function (PCEF) located in IP-Edge as per clause 4.3 architecture, and includes the required Flow Based Charging (FBC) functionality of the Gy reference point, adapted to IP-Edge [PCEF] as defined in this Annex.
The Ro interface is supported from the TDF as per clause 4.3 architecture, and includes the required Aplication Based Charging (ABC) functionality of the Gyn reference point as defined for the PCN in chapter 4.3.

* * * Next Change * * * *

D.3
 PS domain charging principles and scenarios
D.3.1
PS charging principles 
IP-CAN session applicable for Fixed Broadband Access, is defined in the TS 23.203 [72], clause S.2
.

The charging functions specified for the PCEF located in the IP-Edge relate to:

-
IP-CAN session. 

-
individual service data flows within an IP-CAN session.
The charging functions specified for the TDF relate to:

-
TDF session. 

-
individual applications within a TDF session.

* * * Next Change * * * *

D.3.1.1

Requirements

D.3.1.1.1
Requirements for IP-Edge [PCEF]
The high-level charging requirements 2, 10, 11 and 12 specified in Clause 5.1.1 apply with the difference that PGW is replaced by IP-Edge [PCEF]. 

The high-level charging requirements 1 and 2 apply to the IP-CAN session.

Additional high level charging requirement:
-
IP-Edge [PCEF] shall support Charging for 3GPP UEs in roaming scenario, where the HPLMN has deployed the same charging capabilities as the VPLMN.These requirements apply equally to online charging and offline charging.

Editor’s Note: The applicability of Charging Characteristics to the IP-Edge [PCEF] is ffs
* * * Next Change * * * *

D.3.1.1.2
Requirements for TDF

The High level Requirements specified in Clause 5.1.1 for TDF shall fully apply.


* * * Next Change * * * *

D.3.1.2
Charging information

Charging information is collected for each Fixed user served by the IP-Edge [PCEF]/TDF, and for each 3GPP UE served by the IP-Edge [PCEF]/TDF for the Offloaded (NSWO) traffic, both when served in the conditions specified in TS 23.203 [72] Annex S. The IP-Edge [PCEF]/TDF collects charging information related to the Fixed Broadband access resources and to external data network usage. 

Charging information is collected for each existing IP-CAN/TDF session per identified user.

Charging information collection per device (i.e. fixed device or 3GPP UE) is possible only when an IP-CAN session exists for the 3GPP UE or fixed device connected behind a RG. 

NOTE 1: 
In case of 3GPP UE or fixed device behind a NATed RG it is not possible to perform charging for that specific device.
NOTE 2 : The cases where it is possible to support an IP-CAN session per device are described in TS 23.203 [72] Annex S. 

3GPP UE user is identified by the IMSI, and Fixed user (i.e fixed device or RG) is identified by a user name or Access line identifier, based on the Subscriber ID as defined in Broadband Forum TR 134 [501]..
Editor’s Note: identification by a user name or Access line identifier (physical and logical circuit ID) is ffs. 

For IP-CAN sessions, the IP-Edge [PCEF] shall collect the following charging information for both online and offline charging:
 1.
Usage of the Fixed Broadband access resources: the charging information shall describe the amount of data transmitted in uplink and downlink directions.

Editor’s Note: Qos handling is ffs. 

2.
Usage duration: duration of IP-CAN session is counted as the time interval from IP-CAN session establishment to IP-CAN session termination.
3.
Usage of the external data networks: the charging information shall describe the amount of data sent and received to and from the external data network. For an IP-CAN session corresponding to a 3GPP UE, the External network is identified by the NSWO Access Point Name (APN). 

4.
Source: the charging information shall provide the actual source addresses used by the subscriber for the IP-CAN session. 
5.
The amount of data transmitted in uplink and downlink directions categorized by rating group or combination of the rating group and service id when volume based charging applies;

6.
The duration of service data flows categorized by rating group or combination of the rating group and service id when time based charging applies;
For TDF sessions and for application traffic defined for application based charging, the TDF shall collect the charging information for both online and offline charging:
1.   Usage of the Fixed Broadband access resources: the charging information shall describe the amount of data transmitted in uplink and downlink directions categorized with maximal bandwidth;

2.
Usage duration: duration of TDF sesion is counted as the time interval from TDF session activation to TDF session deactivation;

3.  Source: the charging information shall provide the actual source addresses used by the subscriber for the TDF session;
4.
Usage of the external data networks: the charging information shall describe the amount of data sent and received to and from the external data network. For a TDF session corresponding to a 3GPP UE, the External network can be identified by the Access Point Name (APN).

5.
The amount of data transmitted as specific application in uplink and downlink directions categorized by rating group or combination of the rating group and service identifier when volume based charging applies;

3 .
The duration of application traffic is counted and categorized by rating group or combination of the rating group and service identifier when time based charging applies;
4 .
The number of events and corresponding timestamps categorized by rating group or combination of the rating group and service identifier when event based charging applies.

* * * Next Change * * * *

D.3.2
PS domain offline charging scenarios

D.3.2.1
Basic principles

In order to provide the data required for the management activities outlined in TS 32.240 [1] (billing, accounting, statistics etc.), the IP-Edge [PCEF]/TDF shall be able to report charging events to a CDF implemented as a separate entity for the corresponding IPG-CDR generation by CDF for:

· Charging Data related to the IP-CAN session;
Editor's note: IP-CAN session charging is ffs

· Charging Data related to service data flows (Flow Based Charging) within an IP-CAN session;
· Charging data related to TDF session (TDF-CDR) in the TDF;

· Charging Data related to application traffic in the TDF (TDF-CDR).
· * * * Next Change * * * *

D.3.2.1.1 
IP-CAN session charging

Editor's note: IP-CAN session charging is ffs

* * * Next Change * * * *

D.3.2.1.2
Flow Based Charging (FBC) 

Flow based Charging functionality defined in clause 5.2.1.3 shall apply when provided by the PCEF located in the IP-Edge, with modifications described below:

-
Relates to Fixed user traffic and 3GPP UE NSWO traffic.
Editor’s Note: Qos handling is ffs. 
The chargeable events defined in clause 5.2.1.3, when offline charging is activated, apply with the difference that PGW is replaced by IP-Edge [PCEF], and IP-CAN bearer is replaced by IP-CAN session.

Following are not applicable:

-
Change of charging condition: IP-CAN bearer modification (e.g. SGSN change, S-GW change, user location change,user CSG information change).

-
Intersystem change.

-
PLMN change.

-
MS Timezone change.

-
SGSN change in the P-GW. 

The detailed PCEF behaviour associated to these chargeable events above, are detailed below.  

When applicable to the IP-Edge [PCEF], charging information included in the PCC Rule is specified in TS 23.203 [72] Annex S.
* * * Next Change * * * *

D.3.2.1.3
TDF/Application based charging

TDF session and Application based charging functionality defined in clause 5.2.1.9 shall apply with modifications described below:

-
Relates to Fixed user traffic and 3GPP UE NSWO traffic.
The chargeable events defined in clause 5.2.1.9, when offline charging is activated, apply except the following:

-
Serving node (e.g. SGSN/S-GW/ePDG) change; 

-
Change of charging condition: TDF session modification (e.g. SGSN change, S-GW change, user location change, user CSG information change);
-
Intersystem change (e.g. change of radio interface from GSM to UMTS, RAT change);
-
PLMN change;
-
MS Timezone change. 
The detailed TDF behaviour associated to these chargeable events above, is detailed below.  

* * * Next Change * * * *

D.3.2.2
Rf message flows

Charging information reporting is supported from the PCEF located in IP-Edge and by the TDF as defined for PCN in chapter 5.2.2.
Editor’s Note: Use of Charging Characteristics by IP-Edge [PCEF] is ffs  

The trigger conditions for the chargeable events are described in the following clauses.

* * * Next Change * * * *

D.3.2.2.1
Triggers for charging events from IP-Edge [PCEF]

Charging event reporting as defined in clause 5.2.2.2 shall apply to the PCEF located in the IP-Edge, with the differences that PGW is replaced by IP-Edge [PCEF], IP-CAN bearer is replaced by IP-CAN session, and trigger conditions are described in following clauses.

* * * Next Change * * * *

D.3.2.2.1.1
Triggers for charging information addition

Charging event for charging information addition and triggers, as defined in clause 5.2.3.4.1 shall apply to the PCEF located in the IP-Edge, with following exceptions: 

-
IP-CAN bearer modification (e.g. QoS change, SGSN/S-GW/ePDG change, user location change, user CSG information change) as trigger conditions is replaced by IP-CAN session modification (e.g. QoS change,..) 

-
The "Serving node Address" attribute is not applicable.    
* * * Next Change * * * *

D.3.2.2.1.2
Triggers for charging information closure
Charging event for charging information closure, and triggers as defined in clause 5.2.3.4.2 shall apply to the PCEF located in the IP-Edge, with the following exception:

-
following Partial Record Reasons: PLMN change, RAT type, and MS time zone change are not applicable.
* * * Next Change * * * *

D.3.2.2.2
Triggers for charging events from TDF
Charging event reporting as defined in clause 5.2.2.5 shall apply to the TDF, with the differences that trigger conditions which are not applicable  are described in the following clauses.

* * * Next Change * * * *

D.3.2.2.2.1
Triggers for charging information addition

Charging event for charging information addition and triggers, as defined in clause 5.2.3.9.2 shall apply to the TDF, with the following exceptions: 

-
TDF session modification (e.g. SGSN/S-GW/ePDG change, user location change, user CSG information change); 
-
The "Serving node Address" attribute is not applicable.    
* * * Next Change * * * *

D.3.2.2.2.2
Triggers for charging information closure
Charging event for charging information closure, and triggers as defined in clause 5.2.3.9.3 shall apply to the TDF, with the following exception:

-
following Partial Record Reasons: PLMN change, RAT type, and MS time zone change are not applicable.

* * * Next Change * * * *

D.3.2.3
CDR generation

The IPE-CDR and the TDF-CDR are generated by the Charging Data Function (CDF) for subsequent transfer to the Charging Gateway Function (CGF).

* * * Next Change * * * *

D.3.2.3.1
IPE-CDR charging information collection

Charging information collection as defined in clause 5.2.3.4 shall apply, based on charging events from IP-Edge [PCEF], with the differences that PGW is replaced by IP-Edge [PCEF], IP-CAN bearer is replaced by IP-CAN session, and PGW-CDR is replaced by IPE-CDR.

* * * Next Change * * * *

D.3.2.3.1.1
IPE-CDR charging information addition

Charging information addition to IPE-CDR shall be based on charging events received from IP-Edge [PCEF] as specified in D.3.2.2.1.1. 

* * * Next Change * * * *

D.3.2.3.1.2
IPE-CDR closure
CDR closure shall be based on charging event closure received from the IP-Edge [PCEF] as specified in D.3.2.2.1.2. 
* * * Next Change * * * *

D.3.2.3.2
TDF-CDR charging information collection

Charging information collection as defined in clause 5.2.3.9 shall apply.

* * * Next Change * * * *

D.3.2.3.2.1
TDF-CDR charging information addition

Charging information addition to TDF-CDR shall be based on charging events received from TDF as specified in D.3.2.2.2.1. 

* * * Next Change * * * *

D.3.2.3.2.2
TDF-CDR closure
CDR closure shall be based on charging event closure received from the TDF as specified in D.3.2.2.2.2. 
* * * Next Change * * * *

D.3.2.4
Ga record transfer flows
Ga is not used from the IP-Edge [PCEF]. 

* * * Next Change * * * *

D.3.2.5
Bx CDR file transfer

Editor's Note: For Further Study in case of IP-Edge [PCEF].

* * * Next Change * * * *

D.3.3
PS domain online charging scenarios

D.3.3.1
Basic principles

The Chargeable events and messages contents applicable to the IP-Edge [PCEF] and to the TDF are specified under the subclauses below.
* * * Next Change * * * *

D.3.3.1.1
IP-CAN session charging

Editor’s Note: IP-CAN session charging is ffs
* * * Next Change * * * *

D.3.3.1.2
Flow Based Charging (FBC)

Flow based Charging functionality defined in clause 5.3.1.2 shall apply when provided by the PCEF located in the IP-Edge, with specificities described below:

-
Relates to Fixed user traffic and 3GPP UE NSWO traffic.
Editor’s Note: Qos handling is ffs. 

The chargeable events defined in clause 5.3.1.2, when online charging is activated, apply with the difference that PGW is replaced by IP-Edge [PCEF], and IP-CAN bearer is replaced by IP-CAN session.

Following are not applicable:

-
Network request for IP-CAN bearer activation. 

-
Change of charging condition: IP-CAN bearer modification (e.g. user location change,user CSG information change).

The detailed PCEF behaviour associated to these chargeable events above, are detailed below.  

When applicable to the IP-Edge [PCEF], charging information included in the PCC Rule is specified in TS 23.203 [72] Annex S.
* * * Next Change * * * *

D.3.3.1.3
TDF/Application based charging

TDF session and Application Based Charging functionality defined in clause 5.3.1.5 shall apply when provided by the TDF, with specificities described below:

-
Relates to Fixed user traffic and 3GPP UE NSWO traffic.
The chargeable events defined in clause 5.3.1.5, when online charging is activated, apply with the difference that the following chargeable events are not applicable:

-
Change of charging condition: e.g. user location change,user CSG information change. 
The detailed TDF behaviour associated to these chargeable events above, is detailed below.  

* * * Next Change * * * *

D.3.3.2
Ro message flows

Charging information transfer towards the OCS as defined in clause 5.3.2 shall apply to the TDF and to the PCEF located in the IP-Edge, with the differences that PGW is replaced by IP-Edge [PCEF], IP-CAN bearer is replaced by IP-CAN session, PGW‑CDR is replaced by IPE-CDR and Network requested IP-CAN bearer activation is not applicable.

Editor’s Note: Charging Characteristics conveyance to IP-Edge [PCEF] is ffs  

The trigger conditions for the chargeable events are described in D.3.3.1.  

* * * Next Change * * * *



* * * Next Change * * * *



* * * Next Change * * * *



* * * Next Change * * * *



* * * Next Change * * * *



* * * Next Change * * * *

D.4 Definition of charging information
Charging information definition as exists in clause 6 shall apply to the TDF and to the PCEF located in the IP-Edge, with the differences that PGW is replaced by IP-Edge [PCEF], IP-CAN bearer is replaced by IP-CAN session, PGW is replaced by IPE and the following parameters are not applicable:

	Served 3GPP2 MEID

	Served MN NAI

	Serving node Address 

	Serving node IPv6 Address

	Serving node Type

	MS Time Zone 

	APN Selection Mode

	Served MSISDN

	User Location Information

	User CSG information

	3GPP2 User Location information

	TWAN User Location Information

	Serving node PLMN Identifier

	RAT Type

	CAMEL Information 


Additionally, Fixed user is identified by the Subscriber ID as defined in Broadband Forum TR 134 [501] and not by IMSI, MSISDN etc.
* * * End of Changes * * * *

