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Abstract of the contribution:

1. Discussion
This contribution includes a normative annex for BB-III. The layout of the new annex is the same for Annex P for interworking. Section that do not changes are not repeated. The procedures are the same except for the interaction between the PCRF and the BNG as opposed between the PCRF and the BPCF over S9a for interworking.
2. Proposal

Include the text below in TS 23.203..
Annex X (normative):
3GPP PCC based Converged Policy Management Fixed Broadband Access 
This annex specifies the enhancement to PCC framework for supporting dynamic QoS interworking with Policy Framework defined by Broadband Forum.

X.1
Definitions

Same as P.1
X.2
Abbreviations

The following abbreviations are relevant for this annex only:

Same as  P.2
X.3
High Level Requirements

XXXThe same requirements as defined in clause 4 applies with the exception that: no UE initiated resource reservation procedures are supported for EPC-based Fixed Broadband Access.

In addition, it shall be possible to.

-
perform resource reservation (e.g. admission control request to the Fixed Broadband Network) based on the bandwidth requirements and the QoS attributes of a service request;

-
provide information to identify a 3GPP UE in the Fixed Broadband Network.

X.4
Architecture model and reference points

X.4.1
Reference points

X.4.1.1
Gxd Reference point

The Gxd reference point resides between:

-
the PCRF in the PLMN and the BNG in the Fixed Broadband Access Network (BNG);

-
the PCRF in the VPLMN (V PCRF) and the BNG in the Fixed Broadband Access Network (BNG).

The Gxd reference point enables transfer of dynamic QoS control policies from the (V-)PCRF to the BNG for the purpose of allocation of QoS resources in the Fixed Broadband Access Network.

The Gxd reference point enables transfer of dynamic QoS control policies from the PCRF to the BNG for the purpose of allocation of QoS resources in the Fixed Broadband Access Network for fixed BBF devices 
X.4.1.2
S15 Reference Point

Same as P.4.1.2
X.4.1.3
Gxx reference point

Same as P.4.1.3

X.4.1.4
S9 reference point

Same as P.4.1.4

X.4.2
Reference architecture

The reference architecture described in clause 5.1 is:

-
extended to include Gxd reference point between PCRF and BNG in the non-roaming case and between the V-PCRF and BNG for visited access and home routed (GTP version of the architecture ) roaming case to support fixed broadband access interworking to EPC;

-
extended to include the S15 reference point as defined in clause X.4.1.2;

-
PCEF resides in the PDN GW;
-
PCEF resides in the BNG 
-
BBERF resides in the ePDG. The BBERF only applies for cases 2b (i.e. S2b-PMIP, S2c-untrusted).

X.4.2.1
Reference architecture – Non-Roaming
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Figure X.4.2.1-1: PCC Reference architecture for Fixed Broadband Access Interworking

X.4.2.2
Reference architecture – Home Routed
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Figure X.4.2.2-1: PCC Reference architecture for Fixed Broadband Access Interworking (home routed)

X.4.2.3
Reference architecture – Visited Access
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Figure X.4.2.3-1: PCC Reference architecture for Fixed Broadband Access Interworking (visited access)

X.5
Functional description

X.5.1
Overall description

For EPC based Fixed Broadband Access Interworking the credit management, reporting, usage monitoring, termination actions, service data prioritization, termination actions, standardized QoS characteristics as defined in clause 6.1 shall apply.

Editor's Note:
Whether there are any impacts on credit management functionality is not studied yet.

X.5.1.1
Binding Mechanism

Binding mechanisms are applies as defined in clause 6.1.1 by PCRF, PDN GW 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 Gxd session exists for the same IP-CAN session; the PCRF shall generate QoS Rules for all the authorized PCC rules in this step.
-
The BNG PECF binds a Gxd IP CAN session to the  BBF access session

X.5.1.2
Gxd, Gx and S15 Session Binding

For WLAN, PCRF and BNG both need to support session binding function. When the Gxd session is initiated by BNG, PCRF must perform the session binding between the Gxd 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 Gxd session.

For 3GPP Femto the Gxd session is linked to:

-
Gx sessions for all UEs connected to the H(e)NB;

-
S15 Session;

NOTE 1:
There is a single S15 session per HNB for CS calls for all UEs connected to the HNB in order to improve performance. In addition, for CS calls there are no UE specific policies and therefore a single PCRF can handle CS calls for all UEs.

-
S9 session.

When Gxd session is initiated by PCRF, BNG is expected to associate the R session with the Gxd session.

NOTE 2:
For PCRF-initiated Gxd session case, how the BNG performs the association of Gxd and R session is out of the scope of 3GPX.
X.6
Functional Entities

X.6.1
Policy Control and Charging Rules Function (PCRF)

X.6.1.1
General

The PCRF functionality defined in clause 6.2.1.0 shall apply. In addition, to support  convergence with Fixed Broadband networks, the PCRF shall:

-
Send the QoS rules to the BNG over Gxd to request admission control in the fixed access.

-
Send to the BNG the UE local IP address and UDP port number for the WLAN scenario to allow the Fixed Broadband Access to bind  he Gxd session to the BBF access session and to identify UE traffic.

-
Send to the BNG the H(e)NB Local IP address and UDP port number for the Femto scenario. This allows the Fixed Broadband Access to identify IP flows corresponding to the IPSec tunnel from the HeNB GW to the SeGW which transports H(e)NB UE traffic.

-
Be able to be configured with the relation of IP address ranges to Fixed Broadband Access, to allow BNG discovery.

-
Be able to receive from PDN GW the H(e)NB Local IP address, UDP source port, and/or the FQDN of the Fixed Broadband access network at which the H(e)NB is connected.

-
Be able to receive the UE local IP address and UDP source port from the ePDG (case 2a and case 2b) and PDN GW (case 1).

-
Be able to receive the HNB local IP address and UDP source port from HNB GW (case 1) for the HNB CS scenario.
-
Be able to receive the IP address of the fixed BBF device from the BNG.
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 from the BNG.

In case 2b when the UE is connecting via Fixed Broadband access network, no QoS Rules should be sent to the ePDG. The PCRF identifies when the UE is connecting via Fixed Broadband access network from the IP-CAN type.

X.6.1.2
V-PCRF
Same as P.6.1.2

X.6.1.3
H-PCRF
Same as P.6.1.3

X.6.2
Broadband Network Gateway (BNG) 
The BNG is the policy enforcement  entity in the Fixed Broadband Access network. The complete specification of the BNG with respect to policy management  is defined in BBF WT-134 [31]. 
For the purpose of convergence with 3GPP network the BNG is expected to:

-
Perform admission control in fixed access or delegates admission control decision to other BBF nodes. Based on the admission control, the BNG accepts or rejects the request received over Gxd. 
-
Translate the 3GPP QoS rule as received of the Gxd interface into access specific QoS parameters applicable in the Fixed Broadband access network.

-
Support PCRF-triggered establishment of Gxd session.

-
Support BNG-initiated establishment of Gxd session.


X.6.3
Bearer Binding and Event Reporting Function (BBERF)

Same as P.6.1.3

X.7
PCC Procedures and Flows

X.7.1
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, trusted S2c and H(e)NB scenarios, the Case 2b (a Gateway Control Session per IP-CAN Session) applies for S2b-PMIP and case 2a (the same Gateway Control Session for all IP-CAN Sessions) applies for untrusted S2c.

In all information flows, the ePDG is present only in untrusted scenario case 2a and case 2b.

For convergent scenario the same procedures described for interworking in Annex P are applicable with the  following exception:

There is no BPCF in convergent scenario. Consequently, the interaction for all Gxd procedures is between the PCRF and the BNG/PCEF.
X.7.2
IP-CAN Session Establishment

The steps shown in X.7.2.1 are performed when the BNG knows that the 3GPP UE or  the fixed BBF device  attached via Fixed Broadband network and establishes the Gxd session with the PCRF. The steps shown in X.7.2.2 are performed when the PCRF knows that the 3GPP UE establishes the first PDN connection and request the BNG to establish the Gxd session. The subsequent PDN connections do not trigger B.1 or B.2 in X.7.2.2.

NOTE 1:
When PCRF receives the Gx 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 from the BNG.

NOTE 2:
PDG is unaware whether Gxd 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.

X.7.2.1
IP-CAN Session Establishment with Gxd session established by BNG
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Figure X.7.2.1: IP-CAN Session Establishment with Gxd session established by BNG
The procedure is the same as in Annex P, section  P.7.2.1   except for steps A2 and A.3 are  between the BNG and the PCRF
X.7.2.2
IP-CAN Session Establishment with Gxd session established by PCRF
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Figure X.7.2.2: IP-CAN Session Establishment with Gxd session established by PCRF

The procedure is the same as in Annex P, section  P.7.2.2   except for steps B.1-B.3 are  between the BNG and the PCRF
Editor’s notes apply if “BPCF” is replaced by BNG”.
X.7.3
IP-CAN Session Termination

X.7.3.1
IP-CAN Session Termination with Gxd session terminated by BNG
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Figure X.7.3.1: IP-CAN Session Termination with Gxd session terminated from BNG
The procedure is the same as in Annex P, section  P.7.3.1   except for steps A.2 and A.3  are  between the BNG and the PCRF

X.7.3.2
IP-CAN Session Termination with Gxd session terminated from PCRF
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Figure X.7.3.2: IP-CAN Session Termination with Gxd session terminated from PCRF

The procedure is the same as in Annex P, section  P.7.3.2    except for steps B.1 and B.2  are  between the PCRF  and the BNG
X.7.4
IP-CAN Session Modification

.

X.7.4.1
PDN PCEF-Initiated IP-CAN Session Modification
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Figure X.7.4.1: PCEF-initiated IP-CAN Session Modification

The procedure is the same as in Annex P, section  P.7.4.1   except for steps B.1-B.3 are  between the BNG and the PCRF

Editor’s note referring to event trigger applies is applicable
X.7.4.2
PCRF-Initiated IP-CAN Session Modification
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Figure X.7.4.2: PCRF-Initiated IP-CAN Session Modification

The procedure is the same as in Annex P, section  P.7.4.2   except for steps A.1 and A.2 are  between the PCRF  and the BNG
X.7.4.3
BNG-Initiated IP-CAN Session Modification
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Figure X.7.4.3: BNG-Initiated IP-CAN Session Modification

The procedure is the same as in Annex P, section  P.7.4.3   except for steps A.1 and A.2  are  between the BNG and the PCRF
Editor’s note referring to event triggers is applicable

X.7.5
Gateway Control Session Procedures

X.7.5.1
Gateway Control Session Establishment
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Figure X.7.5.1: Gateway Control Session Establishment with Gxd session established by the PCRF

The procedure is the same as in Annex P, section  X.7.5.1   except for steps A.1-A.3 are  between the PCRF  and the BNG
X.7.5.2
GW(BBERF)_Initiated Gateway Control Session Termination
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Figure X.7.5.2: Gateway Control Session Termination with Gxd terminated from the PCRF

NOTE:
Steps A1and A2 are not proxied.

The procedure is the same as in Annex P, section  X.7.5.2   except for steps A.1 and A.2  are  between the BNG and the PCRF

X.7.5.3
Gateway Control and QoS Rule Request


[image: image13.emf] 

V  -  PCRF      

GW(PCEF)       H  -  PCRF      

A.2  IP CAN Session Modification  ACK   

A.1 IP CAN Session Modification   

Gateway Report and QoS Rule Provisioning step 4 to 9 clause 7.7.3.1  

ePDG(BBERF)  

Gateway Report and QoS Rule Provisioning step 1 to 3 clause 7.7.3.1  

BNG  


Figure X.7.5.3: Gateway Control and QoS Rule Request

NOTE:
Steps A1and A2 are not proxied.

The procedure is the same as in Annex P, section  X.7.5.3   except for steps A.1 and A.2  are  between the PCRF and the BNG

X.7.6
PCRF Discovery and Selection

For BNG-initiated Gxd session case, the PCRF selection procedure described in clause 7.6.1 applies.

When the BNG knows that a 3GPP UE attached via a Fixed Broadband  or a fixed BBF access network and learns the IMSI, the BNG triggers the BNG-initiated Gxd session establishment. The BNG 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.


X.7.7
PCRF BNG Discovery and Selection

The PCRF-initiates the Gxd GW control session establishment to the BNG for H(e)NB EPC routed traffic and WLAN EPC routed traffic with tunnel authentication. 

There are two options for the PCRF to discover the BNG:

1. Reverse DNS 

The PCRF sends to DNS the local/outer IP address of the H(e)NB and  the local/outer  IP address of the WLAN UE to the DNS. DNS returns either the IP address of the BNG or the FQDN of the network realm where the BNG is located.

2. Range of IP addresses  to BNG IP address or FQDN  mapping

 The PCRF is configured with local IP address range mapping (IPx...IPy) ‑> BNG IP address or FQDN. 

X.8
3GPP HNB Procedures – CS Support

X.8.1
Gxd CS Session Establishment


[image: image14.emf] 

BNG  

HNB   GW  

v/PCRF  

MSC  

 1.  S15 Session Establishment      

 2.  S15 Session Establishment ACK     

3. Gateway Control Session  Establ ishment step B.1 to B.3  clause X .7.2.2  


Figure X.8.1-1: CS Gxd CS Session Establishment

The procedure is the same as in Annex P, section  P.8.1  except for step 3 is   between the PCRF and the BNG

X.8.2
Gxd CS Session Modification
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Figure X.8.2-1: Gxd CS Session Modification

The procedure is the same as in Annex P, section  P.8.2  except for step 2 is   between the PCRF and the BNG

This procedure is performed when the first UE or a subsequent UE connected to a HNB requesting a CS call.

1)
The HNB GW intercepts the RAB assignment message and sends the S15 session modification message to the PCRF in non-roaming scenario and to the V-PCRF in the roaming scenario. The PCRF (V-PCRF) that includes the QoS information derived from the RAB message by the HNB GW according to TS 23.139 [29].

2)
The PCRF (V-PCRF) initiates the Gateway Control and QoS Rules Provisioning procedure to the BNG as described in step from A.1 to A.3 in clause X.7.4.2.

3)
The PCRF (V-PCRF) responds with the outcome of the authorisation request .If no resources are available then the HNB GW rejects the RAB assignment and initiates the "RAB assignment failure" procedure.

4)
The remaining steps are the same as for TS 23.139 [29].

X.8.3
Gxd CS Session Termination
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Figure X.8.3-1: Gxd CS Session Termination

The procedure is the same as in Annex P, section  P.8.3  except for step 2 is   between the PCRF and the BNG
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3. Gateway Control Session  Establishment step B.1 to B.3 clause X.7.2.2
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2. PCRF-Initiated Gateway Control Session Termination  step B.1 to B.2 in clause P.7.3.2
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Gateway Control Session Establishment Procedure step 1 to 2 clause 7.7.1.1-1 
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 IP-CAN Session Termination Procedure step 1 to 17 in clause 7.3 
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 IP-CAN Session Termination  steps 1 to 3 in clause 7.3







 IP-CAN Session Termination  steps 4 to 16 in clause 7.3
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B.1. PCRF-trigged IP CAN Session Termination 







B.2. PCRF-Initiated IP CAN Session Termination ACK
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 IP-CAN Session Establishment Procedure  steps 2 to 5 of clause 7.2















 Gateway Control Session Establishment (case 2a and 2b







1.







 IP-CAN Session Establishment Procedure  steps 6 to 15 of clause 7.2







B.1. PCRF-triggered IP CAN  Session Establishment 







B.3. BNG-Initiated IP CAN Session Establishment ACK







B.2   BNG-Initiated IP CAN Session Establishment
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