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*** 1st Change ***

2
References

The following documents contain provisions which, through reference in this text, constitute provisions of the present document.

· References are either specific (identified by date of publication, edition number, version number, etc.) or non‑specific.

· For a specific reference, subsequent revisions do not apply.

· For a non-specific reference, the latest version applies. In the case of a reference to a 3GPP document (including a GSM document), a non-specific reference implicitly refers to the latest version of that document in the same Release as the present document.

· [1]
3GPP TS 41.101: "Technical Specifications and Technical Reports for a GERAN-based 3GPP system".

· [2]
Void.

· [3]
3GPP TS 32.240: "Telecommunication management; Charging management; Charging architecture and principles".

· [4]
IETF RFC 4006: "Diameter Credit-Control Application".

· [5]
3GPP TS 23.207: "End-to-end Quality of Service (QoS) concept and architecture".

· [6]
3GPP TS 23.246: "Multimedia Broadcast/Multicast Service (MBMS); Architecture and functional description".

· [7]
3GPP TS 23.125: "Overall high level functionality and architecture impacts of flow based charging; Stage 2".

· [8]
3GPP TR 21.905: "Vocabulary for 3GPP Specifications".

· [9]
3GPP TS 32.251: "Telecommunication management; Charging management; Packet Switched (PS) domain charging".

· [10]
3GPP TS 29.061: "Interworking between the Public Land Mobile Network (PLMN) supporting packet based services and Packet Data Networks (PDN)".

[11]
3GPP TR 33.919: "3G Security; Generic Authentication Architecture (GAA); System description".

[12]
3GPP TS 23.060: "General Packet Radio Service (GPRS); Service description; Stage 2".

[13]
3GPP TS 23.234: "3GPP system to Wireless Local Area Network (WLAN) interworking; System description".

[14]
3GPP TS 23.107: "Quality of Service (QoS) concept and architecture".

[15]
"WiMAX End-to-End Network Systems Architecture" (http://www.wimaxforum.org/technology/documents).

[16]
3GPP TS 23.003: "Numbering, addressing and identification".

[17]
3GPP TS 23.401: "GPRS enhancements for E-UTRAN access".

[18]
3GPP TS 23.402: "Architecture Enhancements for non-3GPP accesses".

[19]
3GPP TS 36.300: "Evolved Universal Terrestrial Radio Access (E-UTRA) and Evolved Universal Terrestrial Radio Access (E-UTRAN); Overall description; Stage 2".

[20]
3GPP2 X.P0057-0 v0.6.0: "E UTRAN - HRPD Connectivity and Interworking: Core Network Aspects", work in progress.

[21]
3GPP TS 23.167: "IP Multimedia Subsystem (IMS) emergency sessions".

[22]
3GPP TS 29.213: "Policy and Charging Control signalling flows and QoS parameter mapping".

[23]
3GPP TS 23.261: "IP Flow Mobility and seamless WLAN offload; Stage 2".

[24]
3GPP TS 23.198: "Open Service Access (OSA); Stage 2".

[25]
3GPP TS 23.335: "User Data Convergence (UDC); Technical realization and information flows; Stage 2".

[26]
3GPP TS 29.335: "User Data Convergence (UDC); User Data Repository Access Protocol over the Ud interface; Stage 3".
[X]
3GPP TS 23.abc:”3GPP-Fixed Broadband Access Interworking”
[X1] 
Broadband Forum WT-203 “Interworking between Next Generation Fixed and 3GPP Wireless Access” (work in progress)
 [X2]
Broadband Forum WT-134 “Policy Control Framework “ (work in progress)
*** 2nd Change ***

H.3
EPC-based Fixed Broadband Access (Normative)
This annex specifies the enhancement to PCC framework for supporting dynamic QoS interworking with Policy Framework defined by Broadband Forum.
Editor.s note: This Annex included only impacts due to Fixed Broadband Interoking using WLAN access, work in progress.
H.3.1
Definitions
UE local IP address is defined as: either the public IP address assigned to the UE by the BBF domain in the no-NAT case, or the public IP address assigned by the BBF domain to the NATed RG that is used for this UE.
H.3.2

Abbreviations

The following abbreviations are relevant forthis Annex only:
BBF
Broadband Forum

BPCF
Broadband Policy Control Function
H.3.3
High Level Requirements
The same requirements as defined in clause 4 applies with the exception that: no UE initiated resource reservation procedures are supported for EPC-based Fixed Broadabnd Access.
In addition, it shall be possible to.

-
perform admission control request to the Fixed Broadband Network based on the bandwidth requirements and the QoS attibutes of a service request.
-
provide information to identify a 3GPP UE in the Fixed Broadband Network.
H.3.3
Architectural Model and Reference Points

H.3.2.1
Reference architecture

The reference architecture described in clause 5.1 is:

 -
extended to include S9* reference point between PCRF and BPCF in the non-roaming case and between the V-PCRF and BPCF for visited access roaming case to support fixed broadband access interworking to EPC. 
-
PCEF resides in the PDN GW.
-
BBERF resides in the ePDG.
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Figure H.3.2.1. PCC Reference architecture for Fixed Broadban Access Interworking
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Figure H.3.2.2. PCC Reference architecture for Fixed Broadban Access Interworking (home routed)
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Figure H.3.2.3. PCC Reference architecture for Fixed Broadban Access Interworking (visited access)

H.3.2.2
Reference points

H.3.2.2.1
Gxx Reference Point

This reference point corresponds to the Gxb*, as defined in TS 23.abc [x]. It transports access information the UE local IP address and the UDP port number. It is used for scenarios in which the ePDG provides the access information via Gxb* to trigger the PCRF to initiate the S9* session.
H.3.2.2.2
S9 Reference Point

In addition to the specification of the S9 reference point defined in clause 5.2.6, this reference point is used to trigger the V-PCRF to initiate the S9* session establishment, The S9 interface is enhanced to carry from the H-PCRF to the V-PCRF the UE local IP address  and the UDP port number, if available.
H.3.2.2.3
S9* reference point

The S9* reference point resides between:

· the PCRF in the PLMN and the BPCF in the Fixed Broadband Access Network (BPCF) and 

· the PCRF in the VPLMN (V‑PCRF) and the BPCF in the Fixed Broadband Access Network (BPCF).

The S9* reference point enables transfer of dynamic QoS control policies from the (V-)PCRF to the BPCF for the purpose of  QoS management in the Fixed Broadband Access Network.
H.3.3
Functional Description

H.3.3.1
Overall description

For EPC based Fixed Broadband Access Interworking the credit management, reporting, usage monitoring, termination actions, service data prioritization, termination actions, standarized QoS characteristica as defined in clause 6.1 shall apply.
Editor´s Note: Whether there are any impacts on credit management functionality is not studied yet.
H.3.3.1.1
Binding Mechanisms

Binding mechanisms are applies as defined in 6.1.1 by PCRF, PCEF and BBERF.  In addition, the PCC and QoS Rule generation is performed by PCRF as specified in clause 6.1.1, in addition when:

· Both a Gx and associated S9* session exists for the same IP-CAN session; the PCRF shall generate QoS Rules for all the authorized PCC rules in this step. 
H.3.3.1.2

Leg linking and session association
For WLAN, PCRF and BPCF both need to support session linking function. When the S9* session is initiated by BPCF, PCRF must perform the session linking between the S9* session, the Gx session according to the UE Local IP address, if available, and UE identity (IMSI). The PCRF shall be able to perform the binding between multiple IP-CAN sessions for the same UE to the same S9* session.

When S9* session is initiated by PCRF, BPCF shall associate the R session with the S9* session.

NOTE: 
For PCRF-initiated S9* session case, how the BPCF performs the association of S9* and R session is out of the scope of 3GPP.
H.3.3.2
Functional Entities

H.3.3.2.1
Policy Control and Charging Rules Function (PCRF)

H.3.3.2.1.0
General
The PCRF functionality defined in clause 6.2.1.0 shall apply, in addition the PCRF shall:
· Send the QoS rules to the BPCF over S9* to request admission control in the fixed access.

· Send the UE local IP address and UDP port number to allow the BBF access to identify the UE traffic.
· Be configured with the relation of IP address ranges to Fixed Broadband access point to allow BPCF discovery.
When PCRF receives the IP-CAN session establishment indication, PCRF determines if a S9* session is already present for this IP-CAN session. If S9* session is not already established, the PCRF shall trigger S9* session establishment procedure from the BPCF.
H.3.3.2.1.1
V-PCRF
The V-PCRF functionality defined in clause 6.2.1.3 shall apply, in addition the V-PCRF shall:
For both home routed and visited access roaming cases, in case 2b and case 2a.
· triggered by the Gateway Control Session establishment from the BBERF (ePDG) the V-PCRF shall establish a Gateway Control Session with the BPCF over S9* and over S9 with the H-PCRF.
· triggered by the termination of the last Gateway Control Session from the BBERF (ePDG) the V-PCRF shall terminate the Gateway Control Session with the BPCF over S9* and over S9 with the H-PCRF.
· triggered by the update of the UE IP Address and/or UDP port number, update rhe S9* to the BPCF.
For home routed roaming case, in case 1 triggered by the Gateway Control Session Establishment/Termination or Gateway Control and QoS Rules Request IP-CAN session establishment indication procedure received over S9 from H-PCRF trigger the Gateway Control Session Establishment/Termination or Gateway Control and QoS Rules Request to the BPCF.
When V-PCRF receives the Gateway Control Session establishment indication, V-PCRF determines if a S9* session is already present for this IP-CAN session. If S9* session is not already established, the V-PCRF shall trigger S9* session establishment procedure from the BPCF.
H.3.3.2.1.2
H-PCRF
The H-PCRF functionality defined in clause 6.2.1.4 shall apply, in addition the H-PCRF shall:
For home routed roaming, in case1 and triggered by the IP-CAN session establishment/termination indication received over Gx, establish/terminate a S9 session to the V-PCRF, triggered by the PCC Rule generation procedure send QoS rules to the V-PCRF to request admission control over S9. and triggered by the PCEF-Initiated IP-CAN Session Modification Procedure to update UE local IP Address and UDP por number send it to the V-PCRF.
H.3.3.2.2
BBF Policy Function (BPCF)
The BPCF is the policy Control entity in the Fixed Broadband Access network. For the scope of interworking the BPCF shall be able to:

· map the QoS information (QCI, bit rates, ARP) received over S9* to access-specific parameters applicable in the Fixed Broadband access network

· perform admission control based on the QoS rules received over S9*.

· support for PCRF- triggered establishment of S9* session.
· support BPCF-initiated S9* session establishment.
The complete specification of BPCF is defined in BBF WT-134 [X1] and BBF WT-203[X2]
H.3.4
PCC Procedures and Flows

H.3.4.1
Introduction

From the network scenarios listed in clause 7.1, the Case 1 (no Gateway Control Session) applies for Fixed Broadband Access for both S2b-GTP and trusted S2c  and the Case 2b (a Gateway Control Session per IP-CAN Session) applies for S2b-PMIP and case 2a applies for untrusted S2c.
H.3.4.2
IP-CAN Session Establishment
The steps shown in (A) are performed when the BPCF knows that the 3GPP UE attached via Fixed Broadband network and establishes the S9* session with the PCRF. The steps shown in (B) are performed when the PCRF knows that the 3GPP UE establishes the first PDN connection and request the BPCF to establish the S9* session. The subsequent PDN connections do not trigger steps B1, B2 or B3.
NOTE 1: 
When PCRF receives the IP-CAN session establishment indication, PCRF determines if a S9* session is already present for this IP-CAN session. If S9* session is not already established, the PCRF shall trigger S9* session establishment procedure from the BPCF. 

NOTE 2: 
ePDG is unaware whether S9* session establishment has been established by the BBF access network, therefore it shall send UE local IP address and UDP port number to PCRF via Gxb* for untrusted S2c or S2b-PMIP cases or via PDN GW and Gx for S2b-GTP case.
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 Figure H.3.4.1: IP-CAN Session Establishment
A.1 
The BPCF can trigger the S9* session establishment if it becomes aware that a 3GPP UE has attached via the BBF access and also learns the IMSI of the subscriber.  The BBF access network may become aware of the UE if 3GPP-based access authentication (EAP-AKA/AKA’) is performed.
A.2
The BPCF Initiates S9* session establishment to the PCRF for non-roaming and to the V-PCRF for roaming cases, the information contained in the request message includes e.g. IMSI, IP-CAN type, local UE IP address, the reply message contains the result code. Triggered by the S9* session establishment the V-PCRF triggers the S9 session establishment to the H-PCRF. 
1.
The ePDG (BBERF) receives an indication that triggers the estaaablishment of a Gatewwway Control Session (i.e. IPSec Tunnel setp up)
2.
 In case 2b and case 2a, the ePDG (BBERF) initiates a Gateway Control Session Establishment as defined in clause 7.7.1 with the PCRF (for non-roaming) and with the V-PCRF (for home routed and visited access roaming cases) including the IMSI, APN, IP-CAN type, the UE IP address allocated by EPC, the UE local IP address, the UDP port number if available. For roaming and in case no S9 session exists for the same IMSI, the V-PCRF shall initiate S9 session establishment procedure to the H-PCRF with the information received over Gxx interface excluding the UE local IP address and the UDP port number.
B.1.1 In case 2b and case 2a and in case no S9* session exists for the same IMSI,  triggered by the Gateway Control Session Establishment in step B1, the PCRF (non-roaming case) or the V-PCRF (roaming case) initiates PCRF-triggered Gateway Control Session Establishment with the BPCF to establish S9* Session including UE local IP address and the UDP port number if available.
B.1.2
The BPCF Initiates S9* session establishment information contained in the request message includes e.g. IMSI and APN.
B.1.3
The PCRF in non-roaming and the V-PCRF for roaming cases reply message contains the result code.,
3- 
Initial steps of IP-CAN Session Establishment Procedure as defined in clause 7.2, the IP-CAN Session Establishment indication is triggered by the Create Session Request procedure in case 1, by Proxy Binding Update Procedure or by Binding Update procedure in case 2b. The PCEF includes the UE local IP address and the UDP port number (if available).
B.2.1 In case 1, triggered by the IP-CAN session establishment indication in step 2, the PCRF (non-roaming case) or the V-PCRF (visited access roaming case) initiates Gateway Control Session establishment with the BPCF to establish S9* Session, The  UE local IP address and the UDP port number needs to be included in the request message to the BPCF. For home routed, the H-PCRF initiates a Gateway Control Session over S9 to trigger the V-PCRF to establish the S9* session.
B.2.2
The BPCF Initiates S9* session establishment information contained in the request message includes e.g. IMSI and APN.

B.2.3
The PCRF reply message contains the result code.
4- Remaining steps of IP-CAN Session Establishment Procedure.
H.3.4.3
IP-CAN Session Termination
The steps shown in (A) are performed when the BPCF knows that the 3GPP UE is not longer attached via Fixed Broadband network and releases the S9* session with the PCRF. The steps shown in (B) are performed when the PCRF knows that the 3GPP UE released the last PDN connection and request the BPCF to release the S9* session.
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 Figure H.3.4.2: IP-CAN Session Termination

A.1This procedure would be initiated by the BPCF to terminate a S9* session. The trigger in BPCF for initiating this procedure may be that the 3GPP UE is no longer connected via the BBF access (e.g. if the lease of the local IP address used by the 3GPP UE expires), if the BBF access network is aware of the UE’s detachment from the BBF access network. The BPCF may also use this procedure if an admission control request causes all resources of a UE to be pre-empted (if allowed by regulations).
A.2. The BPCF Initiates S9* session termination to the PCRF (non-roaming) and the V-PCRF (for roaming cases), the reply message contains the result code.Triggered by the S9* session termination the V-PCRF triggers the S9 session termination over S9.
1.
The ePDG (BBERF) receives an indication that triggers the termination of a Gateway Control Session (i.e. IPSec Tunnel termination)

2.
In case 2b, the ePDG (BBERF) initiates a Gateway Control Session Termination as defined in clause 7.7.2.1  with the PCRF (for non-roaming) and with the V-PCRF (for home routed and visited access roaming cases). For roaming, if a S9 session exists for the same IMSI, the V-PCRF shall initiate S9 session termination to the H-PCRF if this the last Gateway Control Session bound to the S9 session for the IMSI or S9 session modification to the H-PCRF if there are remaining Gateway Control Sessions bound to the S9 session.
B2. In case 2b, triggered by the Gateway Control Session Termination in step 1 and if a S9* session exists for the same IMSI, the PCRF (non-roaming case) or the V-PCRF (roaming case) initiates a Gateway Control SessionTermination with the BPCF to terminate the S9* Session if this is the last Gateway Control Session bound to the S9* session or a Gateway Control and QoS Rule Provisioning as defined to remove QoS Rules for the purpose to release resources in the BBF.
3- 
Initial steps of IP-CAN Session Termination Procedure as defined in clause 7.2, the Indication of IP-CAN Session Termination is triggered by the Delete Session Request procedure in case 1 by Proxy Binding Update Procedure or by Binding Update procedure in case 2b.
B3. In case 1, triggered by the IP-CAN session termination indication in e.g. step 3 in clause 7.2.1, the PCRF (non-roaming case) or the H-PCRF (roaming case) initiates Gateway Control Session Termination with the BPCF to terminate the S9* Session Session if this is the last Gateway Control Session bound to the S9* session or a Gateway Control and QoS Rule Provisioning to remove QoS Rules for the purpose to release resources in the Fixed Broadband Access. The H-PCRF initiates a Gateway Control Session Termination or Gateway Control and QoS Rule Provisioning to the V-PCRF that triggers the Gateway Control Session Termination or Gateway and QoS Rule Provisioning to the BPCF.
4- Remaining steps of IP-CAN Session Termination Procedure.
H.3.4.4
IP-CAN Session Modification
Both the PCRF-init IP-CAN Session Modification Procedure and the PCEF-initiated IP-CAN Session Modification Procedures as described in clause 7.4 are applicable for a 3GPP UE that attaches via a Fixed Broadband Access.
H.3.4.4.1
PCEF-Initiated IP-CAN Session Modification
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 Figure H.3.4.3: PCEF-Initiated IP-CAN Session Modification
1. In case 2b, the ePDG (BBERF) may initiate a Gateway Control and QoS Rule Procedure to provide the updated UE local IP address and/or the UDP port number.
2. Triggered by the Gateway Control and QoS Rule Procedure, the PCRF (non-roaming case) or the v-PCRF (roaming case) initiates Gateway Control and QoS Rule Request with the BPCF to update S9* Session. The updated UE local IP address and/or the UDP port number are provided in the request..

3. The BPCF replies with a response code.
4. In case 1, the PCEF provides the updated UE local IP address and/or UDP port number to the PCRF using the IP-CAN Session Modification Procedure in clause 7.4.1 including the updated UE local IP address and the UDP port number if available. 
5.  In case 1,, the PCRF (non-roaming case) initiates Gateway Control and QoS Rule Provisioningt with the BPCF to to update S9* Session. The updated UE local IP address and/or the UDP port number are provided in the request. The H-PCRF (home routed roaming case) provisions the UE local IP address and/or UDP port number to the V-PCRF to trigger the provisioning over S9*-
6. The BPCF replies with a response code.
2- Remaining steps of IP-CAN Session Modification Procedure.
H.3.4.4.2
PCRF-Initiated IP-CAN Session Modification

This procedure would be initiated by the PCRF (non-roaming) or by the V-PCRF (roaming). The (V-)PCRF requests the BPCF to perform admission control. 
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 Figure H.3.4.4: PCEF-Initiated IP-CAN Session Modification
1. Initial steps 1-3 of PCRF-Init IP-CAN Session Modification Procedure triggered by the AF.

2. In case 2b, the PCRF may initiate a Gateway Control and QoS Rule Procedure to provide the updated QoS Rules to the BBERF (ePDG).
3. As response to the Gateway Control and QoS Rule Procedure the BPCF replies with a response code.
4. Triggered by the step 1, the PCRF (non-roaming case) or the v-PCRF (roaming case) initiates Gateway Control and QoS Rule Request to provide:
a. QoS-Rule with the QoS information (QCI, GBR, MBR, ARP). 
b. Aggregate Resource for non-GBR bearer. 
Editor’s note:
Whether the Aggregate Resource is used and the definition of Aggregate Resource is FFS.
c. Information (e.g. Session ID) that allows the BPCF to associate the request with the existing S9* session so that the fixed access can identify the traffic plane resources that are affected. For encrypted tunnels there is no immediate need to provide the SDF filters. It is sufficient if the BBF access can associate the request with the right session and perform admission control.
5. The BPCF translates the QoS rule as received of the S9* interface (i.e. QCI, bit rates, and ARP) into access specific QoS parameters applicable in the BBF domain (the details of the mapping from 3GPP QoS parameters on S9* to QoS parameters applicable in the BBF domain is out of 3GPP scope).  The BPCF may respond with a “counter-offer” in form of acceptable bandwidth and/or QoS for one or more SDFs if it cannot provide the requested QoS from the PCRF. The BPCF provides the acceptable QoS in the BBF access using 3GPP QoS parameters on S9* interface (i.e. QCI, bit rates) in the reply if the QoS validation for admission control fails. The PCRF may make a new policy decision, e.g. decide to modify or remove the affected QoS rules.
6. Remaining steps of IP-CAN Session Modification procedure.
H.3.4.5
PCRF Discovery and Selection

For BPCF-initiated S9* session case, the PCRF selection procedure described in subclause 7.6.1 applies.
When the BPCF knows that a 3GPP UE attached via a Fixed Broadband access network and learns the IMSI, the BPCF triggers the BPCF-initiated S9* session establishment. The BPCF finds the DRA based on the IMSI. 
The PCRF discovery and selection procedure requires that the same PCRF is selected for all PDN connections of a certain IMSI.
For a roaming scenario the BPCF is configured with the relation of HPLMN-Id reachable via a particular VPLMN-Id. The BPCF selects given a certain IMSI the correct DRA in the VPLMN. The V-PCRF finds the DRA in the HPLMN based on the IMSI and the APN if available as described in subclause 7.6.1. 
H.3.4.6 
BPCF Discovery and Selection
For WLAN and for PCRF-triggered S9* session establishment, the PCRF (for non-roaming case) and the V-PCRF (for home routed and visited access roaming cases) is configured with IP address range mappings { (IPx..IPy) –> BBF network entry point}. The PCRF (for non-roaming) and the V-PCRF (for roaming cases) selects the correct BBF network entry point based on UE Local IP address .The implementation of a BBF network entry point is out-of-scope for 3GPP, but could e.g. be a BPCF or a DRA. 
For WLAN and for PCRF-triggered S9 session establishment, the H-PCRF (for home routed roaming cases) is configured with IP address range mappings { (IPx..IPy) –> V-DRA (VPLMN network entry point)}, the H-PCRF finds V-DRA according to UE Local IP address, 
The H-PCRF sends the UE local IP address to the V-PCRF over the S9 interface.
*** End of Changes ***
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A.2. BPCF-Initiated Gateway Control Session Establishment
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4. Remaining steps of IP-CAN Session Establishment Procedure  
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3. IP-CAN Session Establishment Procedure  (steps 2 and 3)
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A.2.1. BPCF-Gateway Control Session Termination Procedure  
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3. IP-CAN Session Termination Procedure (steps 1 and 2)
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6. Remaining steps of PCRF-Initiated IP-CAN Session Termination Procedure  
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1. PCRF-Initiated IP-CAN Session Modification Procedure (step 1-3)
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7. Remaining steps of IP-CAN Session Modification Procedure  
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