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*** 1st change ***
4.4.1
List of Reference Points

The description of the reference points:

S1-MME, S1-U, S3, S4, S10, S11:
these are defined in TS 23.401 [4].

S2a
It provides the user plane with related control and mobility support between trusted non 3GPP IP access and the Gateway.

S2b
It provides the user plane with related control and mobility support between ePDG and the Gateway.

S2c
It provides the user plane with related control and mobility support between UE and the Gateway. This reference point is implemented over trusted and/or untrusted non-3GPP Access and/or 3GPP access.

S5
It provides user plane tunnelling and tunnel management between Serving GW and PDN GW. It is used for Serving GW relocation due to UE mobility and in case the Serving GW needs to connect to a non collocated PDN GW for the required PDN connectivity.
S6a
This interface is defined between MME and HSS for authentication and authorization. It is defined in TS 23.401 [4].

S6b
It is the reference point between PDN Gateway and 3GPP AAA server/proxy for mobility related authentication if needed. This reference point may also be used to retrieve and request storage of mobility parameters. This reference point may also be used to retrieve static QoS profile for a UE for non-3GPP access in case dynamic PCC is not supported.

Gx
It provides transfer of (QoS) policy and charging rules from PCRF to Policy and Charging Enforcement Function (PCEF) in the PDN GW.
Gxa
It provides transfer of (QoS) policy information from PCRF to the Trusted Non-3GPP accesses.

Gxb
This interface is not specified within this Release of the specification.

Gxc
It provides transfer of (QoS) policy information from PCRF to the Serving Gateway

Gya
For the purpose of convergence between 3GPP and BBF network it transfers Charging information from the Accounting Interworking function in the BBF defined network to the OCS in Home network.
Gza
For the purpose of convergence between 3GPP and BBF network it transfers charging information from the Accounting Interworking function in the BBF defined network to the OFCS in Home network in non-roaming scenario and in the Visited network in roaming scenario.
B
For the purpose of convergence between 3GPP and BBF network it transports the authentication, authorisation and accounting information for the Fixed device and for the Non-Seamless WLAN offloaded traffic. The definition of this reference point is out of the scope of 3GPP.

PMIP-based S8
It is the roaming interface in case of roaming with home routed traffic. It provides the user plane with related control between Gateways in the VPLMN and HPLMN.

S9
It provides transfer of (QoS) policy and charging control information between the Home PCRF and the Visited PCRF in order to support local breakout function. In all other roaming scenarios, S9 has functionality to provide dynamic QoS control policies from the HPLMN.
SGi
It is the reference point between the PDN Gateway and the packet data network. Packet data network may be an operator external public or private packet data network or an intra operator packet data network, e.g. for provision of IMS services. This reference point corresponds to Gi and Wi functionalities and supports any 3GPP and non-3GPP access systems.

SWa
It connects the Untrusted non-3GPP IP Access with the 3GPP AAA Server/Proxy and transports access authentication, authorization and charging-related information in a secure manner.

STa
It connects the Trusted non-3GPP IP Access with the 3GPP AAA Server/Proxy and transports access authentication, authorization, mobility parameters and charging-related information in a secure manner.

SWd
It connects the 3GPP AAA Proxy, possibly via intermediate networks, to the 3GPP AAA Server.

SWm
This reference point is located between 3GPP AAA Server/Proxy and ePDG and is used for AAA signalling (transport of mobility parameters, tunnel authentication and authorization data). This reference point also includes the MAG-AAA interface functionality, RFC 5779 [43] and Mobile IPv6 NAS-AAA interface functionality, RFC 5447 [44].

SWn
This is the reference point between the Untrusted Non-3GPP IP Access and the ePDG. Traffic on this interface for a UE-initiated tunnel has to be forced towards ePDG. This reference point has the same functionality as Wn which is defined in TS 23.234 [5].

SWu
This is the reference point between the UE and the ePDG and supports handling of IPSec tunnels. The functionality of SWu includes UE-initiated tunnel establishment, user data packet transmission within the IPSec tunnel and tear down of the tunnel and support for fast update of IPSec tunnels during handover between two untrusted non-3GPP IP accesses.

SWx
This reference point is located between 3GPP AAA Server and HSS and is used for transport of authentication, subscription and PDN connection related data.

S1 interface for E-UTRAN is the same for both the architectures.

Protocol assumption:

-
S2a interface is based on current or future IETF RFCs. S2a is based on Proxy Mobile IP version 6. For Trusted WLAN, S2a may also be based on GTP. To enable access via Trusted Non 3GPP IP accesses that do not support GTP and PMIPv6, S2a also supports Client Mobile IPv4 FA mode.
-
S2b interface is based on GTP or Proxy Mobile IP version 6.

-
S2c is based on DSMIPv6 [10].

-
The PMIP-based S5, PMIP-based S8, PMIP-based S2a and PMIP-based S2b interfaces are based on the same protocols and differences shall be minimized. The S5 interface is based on the PMIPv6 specification, RFC 5213 [8].

-
The GTP-based S5/S8, GTP-based S2a and GTP based S2b interfaces are based on the GTP protocol (TS 29.274 [57]). The GTP variant of S5 interface is described in TS 23.401 [4].

-
PMIPv6-based S8 interface is based on the PMIPv6 specification, RFC 5213 [8]. The GTP variant interface is described in TS 23.401 [4].

-
The PMIPv6-based interfaces (S5, S8, S2a, and S2b) shall support Generic Routing Encapsulation (GRE) RFC 2784 [23] including the Key field extension RFC 2890 [24]. The Key field value of each GRE packet header should enable the unique identification of the UE PDN connection that the GRE packet payload is associated with. These keys are exchanged using GRE Options extension to PMIPv6 Proxy Binding Update and Proxy Binding Ack messages on PMIPv6-based interfaces.

-
In case of CN node relocation, the GRE key for uplink traffic is forwarded to the target S‑GW over S10/S11 reference point.

-
SWu interface is based on IKEv2 [9] and MOBIKE [18].

The EPS shall allow the operator to configure a type of access (3GPP or non-3GPP) as the "home link" for Client Mobile IP purposes.

NOTE:
Redundancy support on reference points PMIP-based S5 and PMIP-based S8 should be taken into account.

*** 2nd change ***
S.3
High Level Requirements
S.3.0
General 

The usage monitoring functionality defined in clause 4.4 is applicable to the AAA-based accouting option for offline accouting, while for online accouting useg monitorin is supported with limitation described in clause S.5.x.4.
*** 3nd change ***
S.3.2
Charging Related Requirements

The same requirements as defined in sub-clause 4.2.1, 4.2.2 and 4.2.2.a applies with the exception and addition listed in the following:

-
The architecture shall provide charging for traffic exchanged by fixed devices and NSWO traffic to/from 3GPP UEs in the following scenarios:

-
3GPP IP Edge based charging with PCEF located in the fixed broadband access network;

-
Traffic Detection Function (TDF)-based charging;
-
AAA-based charging, 
NOTE 1: The selection of which accouting methods enabled is based on deployment option and there is no dynamic capability negotiation. 
NOTE 2: The same accouting method is applicable to all devices connected to the same fixed broadband access network.
Charging interaction 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 2:
For a 3GPP UE or a fixed device behind a NATed RG it is not possible to perform charging for that specific device.

Inter operator settlements are assumed to ensure support of the case of an UE receiving NSWO over a Fixed Broadband Access (FBA), when the HPLMN and the FBA Service Provider support different charging options.

In this release in case of AAA-based charging the BBF AAA server is used for performing accounting of fixed device as defined by BBF specifications TR-101 [8], WT-146 [15] .

NOTE 1:
In case of AAA-based accounting the charging information send by PCRF over Gx are not taken into consideration for accounting purposes.

NOTE 2:
The AAA-based accounting for fixed device is not applicable in roaming scenario.

For the charging session, the user identifier is the same that is issued over the Gx session
*** 3rd change ***
S.4.1.1
General

The reference architecture described in clause 5.1 and shown in figures S.4.1.2-1, S.4.1.2-2 S.4.1.3-1 and S.4.1.3-2  applies with the exception and addition listed in the following:

-
PCEF resides in the IP Edge in the Broadband Forum access network;

-
Gxx reference point is not used.

Marco‘s comments, the bullet below need to be kept and un-deleted in previous CR


- 
Gya and Gza reference points are applicable only for the case of AAA based charging.

-
B reference point is only applicable to AAA-based accounting for charging purpose AAA-based accounting.

-
the accounting for Fixed device is not applicable in roaming scenario.

-
the Accounting Interworking Function collocated or not with the BBF AAA interacts with the OCS and/or the OFCS.

NOTE 1:
Either SPR or UDR is used in this architecture.

NOTE 2:
The home routed scenario is not applicable for NSWO traffic from 3GPP UE.
NOTE 3:
The roaming scenario is not applicable to fixed device and RG.

*** 4th change ***
S.4.1.2
Reference architecture - Non-Roaming
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Figure S.4.1.2-1: PCC Reference architecture for Fixed Broadband Access convergence 
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Figure S.4.1.2-2: PCC Reference architecture for Fixed Broadband Access convergence when AAA-based accouting is used

S.4.1.3
Reference architecture - Roaming
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Figure S.4.1.3-1: PCC Reference architecture for Fixed Broadband Access convergence (roaming) 
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Figure S.4.1.3-2: PCC Reference architecture for Fixed Broadband Access convergence (roaming) when AAA-based accounting is used

*** 4th change ***
S.4.2.1
Gx Reference Point

This reference point corresponds to the Gx which resides between the PCEF in the IP edge and the PCRF.

-
In case of AAA-based accounting the charging information over Gx might not be considered for accounting purposes.
In addition, for the purpose of convergence between 3GPP and Broadband Forumaccess network, the Gx reference point enables the transfer of QoS policies from the Home PCRF to the PCEF in IP edge in non roaming scenario for fixed device and for NSWO offload traffic, and from the Visited PCRF to the PCEF in roaming scenario for the NSWO traffic.

For the IP Edge PCEF based charging described in clause 5.2.2, the Gx reference point enables the transfer of charging policies from the Home PCRF and V-PCRF in roaming to the PCEF in IP Edge.
*** 5th change ***
S.4.2.x
Gza Reference Point

This reference point is applicable in case of supporting the AAA-based charging solution.

To transport charging information about 3GPP UE, the Gza reference point is located between Accounting Interworking function in the BBF defined network and the 3GPP offline charging system OFCS located in the VPLMN (roaming scenario) or in the HPLMN (non-roaming scenario). 

To transport charging information about fixed devices, he Gza reference point is located between the Accounting Interworking function in the BBF defined network and the 3GPP offline charging system located in the HPLMN (only non-roaming scenario).

NOTE 1:
Gza is not applicable to roaming scenario for fixed device 

NOTE 2:
The detailed definition of Gza reference point and diagram flows for supporting AAA-based charging is outside the scope of this TS. See SA5 specifications for further details.

S.4.2.y
Gya Reference Point

This reference point is applicable in case of supporting the AAA-based charging solution.

The Gya reference point is located between the Accounting Interworking function in the BBF defined Access Network and the 3GPP online charging system OCS located in the HPLMN and it transports charging information for 3GPP UE.

The Gya reference point is located between the Accounting Interworking function in the BBF defined Access Network and the 3GPP online charging system located in the HPLMN and it transports charging information for fixed device.

NOTE 1:
Gya is not applicable to roaming scenario for fixed device.

NOTE 2:
The definition of Gya reference point and diagram flows for supporting AAA-based charging is outside the scope of this TS See SA5 specifications for further details.
S.4.2.z
B Reference Point

This reference point is defined in BBF WT-300.
NOTE:
The definition of this reference point is out of the scope of 3GPP.
*** 6th change ***
S.5.x.4
AAA based charging

The charging support for NSWO traffic for 3GPP UE and fixed devices can be provided when the BBF network reports per-user accounting data via B and Gya/Gza reference points.

Offline and Online charging may be supported by the 3GPP and BBF domain. In this Release, in case of AAA-based charging, the Online charging is supported based on existing capability supported by B reference point and IP edge with limitation based on AAA RADIUS/Diameter accounting in the BBF network (e.g. BNG capability, usage of RADIUS over B reference point).
For RG in routed mode configuration with NAT, the single devices (i.e. fixed device and 3GPP UE) connected behind a RG can not be recognised, so the accounting is performed only for the RG.

In case of RG bridge mode configuration and in routed mode configuration without NAT the AAA based charging is performed per single devices having a Subscriber IP session.

In order to allow performing charging for fixed devices, the following assumptions are made about functionality in the Fixed Broadband Network:

-
The BBF network is able to collect per user accounting data for fixed devices and periodically report this data via the B reference point.

NOTE:
The study and definition of enhancements of AAA for supporting charging for NSWO traffic from 3GPP UE and for fixed device is outside the scope of this TS.

*** 7th change ***
S.6.1.2
Policy and Charging Enforcement Function (PCEF)

The PCEF is located in the IP Edge as defined in WT-300 [37]. The PCEF performs those functions specified in clause 6.2.2 with the following Fixed Broadband specific functions:

QoS enforcement:

-
The PCEF shall be able to convert a QoS parameters sent from PCRF to Fixed Broadband Access to specific QoS attribute and determine the QoS parameters sent to PCRF from the PCEF from a set of Fixed Broadband Access specific QoS attribute.
- In case of AAA-based accounting the PCEF does not perform any direct interaction with OCS and OFCS.
For a TDF performing charging and policy enforcement, the functionality supported over Gx interface shall only include TDF address transfer to the PCRF, usage monitoring control functionality, BBF IP-CAN Type reporting, event triggers support for those event triggers which can be detected by the IP Edge/PCEF.
*** 7th change ***
S.6.2.1.x

 Accouting Interworking Function
In this Release it is assumed that the accounting information for 3GPP UE and fixed device is collected in BBF AAA Accounting Interworking Function.

The Accounting Interworking Function that performs translation of the accounting signalling and parameters that are understood by the IP Edge into the credit management signalling and parameters that are understood by the OCS and the OFCS.

The Accounting Interworking Function triggers the establishment of the credit management session with OCS after successful authentication, stores the quota for the subscriber identified by the subscriber id received in the authentication. When the Accounting Interworking Function detects that the quota (e.g. time or volume) is exhausted (thanks to Accounting-Interim-Report that reports the accumulated usage), the Accounting Interworking Function requests a new quota and provides the accumulated usage to the OCS. When the IP-CAN session in the IP Edge is terminated the Accounting Interworking Function provides the remaining quota to the OCS and the credit management session is terminated.

*** 8th change ***
S.7
PCC Procedures and Flows

S.7.1
Introduction

A "Fixed Broadband Access IP-CAN" is a fixed access broadband network that provides IP connectivity to a UE. The Fixed Broadband Access IP-CAN reuses the definition of an IP-CAN session in this specification.

The AF can provide the NATed IP address and ports used by the UE (for IMS, according to TS 23.228 [39]).

NOTE:
When the above condition is not met, there are no standardized means as for now to identify a UE behind a NATed-RG.

The Fixed Broadband Access network does not support the concept of a bearer and multiple bearers as defined in TS 23.401 [17]. However, DSCP marking provides QoS support on transport network layer so that QoS and charging policies can be applied per SDF.

Case 1, no Gateway Control Session applies for Fixed Broadband Access.

The procedures cover both non-roaming and roaming with access to NSWO APN for a 3GPP UE. For the roaming case with access to NSWO APN, the V PCRF interacts with the IP Edge PCEF and, if Sd applies, with the TDF.
The BBERF is not applicable to convergent scenario
S.7.2
IP-CAN Session Establishment

The PCEF located in the IP Edge initiates the Gx IP‑CAN Session establishment. The session is initiated after that the IP Edge becomes aware of an IPv4 address and/or an IPv6 prefix has been assigned to the fixed device and/or 3GPP UE.

In route mode configuration with NATed RG, the session is initiated after the RG has been connected to the network and has been assigned an IPv4 address and/or IPv6 Prefix. The IPv4 address and/or IPv6 Prefix are assigned as per Broadband Forum specifications and it is out of scope of 3GPP.

In bridge mode, the session is initiated after the device has been authenticated has been assigned an IPv4 address and/or IPv6 Prefix.

The IP Edge includes in the IP‑CAN Session establishment message the Subscription-ID and the Access Line Identifier.

The IP Edge maps the Default-Access-Profile to Default-QoS as defined in clause S.5.3.
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Figure S.7.2-1: IP‑CAN Session Establishment

1. The IP-CAN Session establishment as defined in clause 7.2 steps from 1 to 12 are performed with the following modifications:

· Steps 9 – 10 are performed only if TDF based accouting is supported and AAA-based accouting is not supported
· Steps 13 – 14 are performed only if PCEF accouting is supported and AAA-based accouting is not supported

2. If AAA-based accouting is supported. the start of accouting session is  triggered in BBF AAA, for example the BBF AAA receives an Radius Accounting Start message from BNG. This step is outside the 3GPP scope

NOTE 1: This step may occur anytime in parallel to steps from 1 to 14
3. If online charging is applicable The Accounting Interworking Function that will activate the online-charging session, and provide relevant input information for the OCS decision. i.e. subscriber identifier and charging keys. This step is applicable only when AAA-based accounting is supported.
4. If online charging is applicable, the OCS provides the possible credit information to the Accounting Interworking Function and may provide re-authorisation triggers for each of the credits. This step is applicable only when AAA-based accounting is supported.
5. The IP-CAN session establishment as defined in clause 7.2 step 15 to 17 are performed.

S.7.3
IP-CAN Session Termination

This procedure is in accordance with clause 7.3.2. The UE-initiated IP-CAN session termination is not applicable to convergent scenario.

The IP-CAN session termination is triggered by PCEF when Subscriber IP session is terminated. The trigger to terminate the Subscriber IP session is Broadband Forum specific (e.g. RG switch off, loss of transmission, IP address lease expiration PPPoE session termination, etc) and out of the scope of 3GPP.

In routed mode configuration with NAT this procedure is applicable only when IP session from RG is terminated, e.g. when RG switches off or when public IP address assigned to the RG is released, etc. (The termination of connection from a device in LAN, e.g. when device releases the local IP address or it disconnects from WLAN does not trigger the IP-CAN session termination for IP session from RG.)
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Figure S.7.3-1: PCEF Initiated IP‑CAN Session Termination

1. The PCEF Initiated IP-CAN Session termination  as defined in clause 7.3.2 steps from 1 to 18 are performed with the following modifications:

· Steps 13 – 14 are performed only if TDF based accouting is supported and AAA-based accouting is not supported

· Steps 17 – 18 are performed only if PCEF accouting is supported and AAA-based accouting is not supported
2. If AAA-based accouting is supported. the accouting session termination is  triggered in BBF AAA, for example the BBF AAA receives an Radius Accounting Stop message from BNG. This step is outside the 3GPP scope

· NOTE 1: This step may occur anytime in parallel to steps from 1 to 18
3. If Online Charging is applicable, the Accounting Interworking Function shall issue the final reports and return the remaining credit to the OCS. This step is applicable only when AAA-based accounting is supported.
4. If Online Charging is applicable , the OCS acknowledges the credit report and terminates the online charging session. This step is applicable only when AAA-based accounting is supported.

5. The PCEF Initiated IP-CAN Session termination  as defined in clause 7.3.2 steps from 19 to 20 are performed
S.7.4
IP-CAN Session Modification

S.7.4.1
PCEF-Initiated IP-CAN Session Modification

This clause is related to IP-CAN session modification initiated by IP Edge/PCEF for IP session. This procedure is in accordance with clause 7.4.1.

In routed mode with NAT, this procedure can be triggered when new device connects to the RG, for example when UE requests a local IP address to the RG or when a UE disconnects from WLAN.
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Figure S.7.4-1: PCEF Initiated IP‑CAN Session modification

1. The PCEF Initiated IP-CAN Session modification  as defined in clause 7.4.1 steps from 1 to 17 are performed with the following modifications:

· Steps 12 – 13 are performed only if TDF based accouting is supported and AAA-based accouting is not supported

· Steps 16 – 17 are performed only if PCEF accouting is supported and AAA-based accouting is not supported

2. If AAA-based accouting is supported, the update or termination of accounting information takes place at the Accounting Interworking Function which triggers an interaction with the OCS. This step is outside of the 3GPP scope.
NOTE 1: This step may occur anytime in parallel to steps from 1 to 17
3. If Online Charging is applicable, the Accounting Interworking Function may contact the OCS to request credit for new charging keys and/or to issue final report and return remaining credit for charging keys no longer active, i.e. when the accounting session is terminated. This step is applicable only when AAA-based accounting is supported.
4. If Online Charging is applicable , The OCS may instruct the Accounting Interworking Function on the further handling of the session (terminate, continue, etc), provide credit information (possibly with re-authorisation trigger), and/or acknowledge the credit report. This step is applicable only when AAA-based accounting is supported.

5. The PCEF Initiated IP-CAN Session modification  as defined in clause 7.4.1 steps from 18 to 23 are performed
S.7.4.2
PCRF-Initiated IP-CAN Session Modification

This procedure is in accordance with clause 7.4.2.

[image: image8.emf] 

   

BNG   (PCEF)  

ACC IF )  

V  -  PCRF      H  -  PCRF      SPR      

OCS     

Roaming Scenarios     

1   PCRF   Initiated    IP - CAN  S ession  modification     clause 7.4 .2 steps 1  -   13 .  

3 .  Acc IF    Initiated  Credit Request  

TDF  

4 . Credit Response  

AAA  

5     PC RF   Initiated  IP - CAN S ession  modificati on   clause 7. 4 .2 steps 14  -   18 .  

AF  

2 Charging interaction due  to accou n ting session  


Figure S.7.4-2: PCRF Initiated IP‑CAN Session modification

1. The PCRF Initiated IP-CAN Session modification  as defined in clause 7.4.2 steps from 1 to 13 are performed with the following modifications:

· Steps 6 – 7 are performed only if TDF based accouting is supported and AAA-based accouting is not supported

· Steps 12 – 13 are performed only if PCEF accouting is supported and AAA-based accouting is not supported

2. If AAA-based accouting is supported, after that PCEF enforced the new policy received from PCRF, BNG may trigger an accouting session update to the BBF AAA. This step is outside the 3GPP scope.
3. The same step as step 3 in clause S.7.4.1
4. The same step as step 4 in clause S.7.4.1
5. The PCRF Initiated IP-CAN Session modification  as defined in clause 7.4.2 steps from 14 to 18 are performed
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1 PCEF Initiated  IP-CAN Session termination  clause 7.3.2 steps 1 - 18.
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5  PCEF Initiated IP-CAN Session termination clause 7.3.2 steps 19 - 20.
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5 IP-CAN session Establishment clause 7.2 steps 15 - 17.
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5  PCEF Initiated IP-CAN Session modification clause 7.4.1 steps 18 - 23.
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5  PCRF Initiated IP-CAN Session modification clause 7.4.2 steps 14 - 18.
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