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1. Introduction

At the SA2#46 meeting in Athens, two high-level views (architecture-B.1 and architecture-B.2) on the evolved system architecture have been agreed, and were added to annex B of the TR 23.882. While the architecture-B.1 has an interface between the PCRF and the evolved packet core, the architecture-B.2 has no agreements on the definition of interfaces with the PCRF.  

In this document, we discuss PCRF interactions with other network elements during inter access system (inter-AS) handover, and refine PCRF interfaces with other network elements in the architecture-B.2.
2. Discussion
The policy control and charging (PCC) functionality should handle the differences that may exist between access systems. It should allow policy rules to be adaptive to the access system currently used. Accordingly, in case of inter-AS handover, the policy rules will be changed adaptively to the target access system.
In order to define interfaces between the PCRF and other network elements, inter-AS handover procedures should be analyzed first. Since access systems interface each other via the Inter-AS MM in the architecture-B.2, inter-AS handover is carried out by IP-based mobility management signaling (e.g. MIP) between UE and the Inter-AS MM. The PCRF of the target access system needs subscriber profile and QoS information for each ongoing service of the UE to authorize the survival of the services in the target access system. Since each access system has different QoS policies, some services may not continue in the target access system after inter-AS handover. 

The high-level inter-AS handover procedure considering the PCRF interactions in the architecture-B.2 can be described as figure 1. Although each access system has a logical PCRF entity for its own in this figure, they can be merged into one PCRF entity in the centralized PCRF scheme. The IP gateway of each access system is assumed to have the PEP/TPF functionality in accordance with Rel-6 PCC architecture. 
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Figure 1. High-level inter-AS handover procedure with PCRF interactions
1. A UE is currently on service from access system 1(AS1).

2. The UE enters a cell of access system 2(AS2). 

3. The UE decides to handover to AS2.

4. The UE executes the initial access procedures to AS2 to prepare handover (e.g. basic IP connectivity establishment and/or initial registration)

5. The UE sends handover request to the Inter-AS MM using mobility management signalling (e.g. MIP).
6. The Inter-AS MM sends handover authorization request to the PCRF of AS2 (PCRF-AS2). 

7. The PCRF-AS2 retrieves subscriber and service information from the PCRF of AS1 (PCRF-AS1) or additionally from application function (AF)/subscriber profile repository (SPR).
8. The PCRF-AS2 authorizes the handover request according to its handover policies, and decides policy rules for the UE.

9. The PCRF-AS2 sends handover authorization reply to the Inter-AS MM if the handover request is authorized. 

10. The Inter-AS MM send handover acknowledgement to the UE. 

11. The UE re-establishes sessions with the AF via AS2, and AS2 assigns resources for each handover-allowed service of the UE. The PCRF-AS2 provisions PCC rules for the UE to the IP gateway of AS2. 

12. The UE is provided with services form the AS2.  
13. The PCRF-AS2 requests the PCRF-AS1 to remove PCC rules for the UE, and consequently the PCRF-AS1 indicates the IP gateway of AS1 to remove the PCC rules for the UE. 

14. The UE and AS2 release resources for the UE. 

The above inter-AS handover procedure shows the needs of three logical interfaces with the PCRF. 

· PCRF and Inter-AS MM
· PCRF and AS (IP gateway)

· PCRF and PCRF 

In the architecture-B.2, PCRF interfaces should be defined to efficiently support inter-AS handover procedures described above. The following criteria, which are also main goals of the evolved system, can be used in refining the PCRF interfaces. 

· Signaling delay: the signaling delay for PCC during handover should be minimized.
· Traffic delay: the traffic delay caused by policy enforcement in gateways should be minimized. 
· Migration from 3G: the existing access system (e.g. 3GPP Rel-6) should easily migrate to the evolved access system architecture.
Following architectural alternatives are possible in defining PCRF interfaces. 
· Centralized or distributed PCRF
A single centralized PCRF for all access systems or one PCRF for each access system can be used. During inter-AS handover, PCRF-PCRF interaction is needed to transfer subscriber and ongoing service information for deciding policies in the target access system, and to indicate removal of unnecessary PCC rules. The signalling delay for this interaction can be reduced with the centralized PCRF. In the Rel-6/Rel-7 PCC architecture, a centralized PCRF is used for both UMTS and I-WLAN. So, it is preferable to use the centralized PCRF. 
· Location of PEP/TPF
When the centralized PCRF is used, the functionality of PEP/TPF can be located on either Inter-AS MM or IP gateway of each access system. To enforce policies, all IP packets should be checked by the PEP/TPF. Therefore, the enforcement process causes processing overhead and traffic delay. If PEP/TPF functionalities are located centrally in the Inter-AS MM, the overhead of Inter-AS MM becomes heavy, and traffic delay will be longer. Also, the intra-AS packet flows can not be enforced by the Inter-AS MM. In the Rel-6/Rel-7 PCC architecture, the PEP/TPF functionality generally exists in IP gateways, e.g. GGSN or PDG. So, it is preferable to locate PEP/TPF in IP gateways of each access system. 
· Interface between the Inter-AS MM and the PCRF
When Inter-AS MM receives handover request from a UE, it will accept or reject the request. The handover authorization can be done by the Inter-AS MM or the PCRF. The policies for subscriber or services may different between source and target access systems. Therefore, some of ongoing services can not be continue or can have downgraded QoS in the target access system with inter-AS handover. Since the decision will be made according to policies of the target access system, it is preferable for the PCRF to authorize the handover request. As a result, a new interface between the Inter-AS MM and the PCRF needs to be defined. The authorization can be thought of a kind of policy enforcement. So, a new interface Gh (a modified Gx+ interface for inter-AS handover authorization) is defined between the Inter-AS MM and the PCRF. 
In summary, we propose the following changes to the Architecture-B.2.

1) Gx+ interfaces between the centralized PCRF and each access system. 

2) Gh interface between the PCRF and the Inter-AS MM for authorizing inter-AS handovers.
3) Rx+ interface between the PCRF and the Op. IP. Serv.
The Architecture-B.2 can be refined as figure 2. 
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Figure 2. Architecture-B.2 refined with PCRF interfaces
3. Proposals
We propose the following changes to the TR 23.882. 

**** Start of changes ****
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**** End of changes ****






3GPP

SA WG2 TD


_1187044310.ppt













Figure-B.2


			Inter-AS MM: Inter-Access-System Mobility Management





			PCRF2: Evolved Policy and Charging Rules Function








			Gi+ : Gi with added Inter-AS mobility support


			Wi+ : Wi with added Inter-AS mobility support


			Gh : interface for inter-AS handover authorization





GERAN


UTRAN


GPRS Core


Evolved 


Packet Core


PCRF2


WLAN


3GPP IP Access


HSS


Gi+


Gb


Iu


AAA interface


Wi+





Internet


Gi


Evolved 








Access


Evolved RAN


Gi


Gi+


Wi


Gi





Internet


Gi


Op.


IP 


Serv. 


(IMS, 


PSS, 


etc…)


* Color coding: red indicates new functional element / interface


Inter-AS 


MM


Gx+


Gx+


Gx+


Rx+


Gh













Figure-B.2


• Inter-AS MM: Inter-Access-


System Mobility Management


• PCRF2: Evolved Policy and 


Charging Rules Function


• Gi+ : Gi with added Inter-AS 


mobility support


• Wi+ : Wi with added Inter-AS 


mobility support


• Gh : interface for inter-AS 


handover authorization


GERAN


UTRAN


GPRS Core


Evolved 


Packet Core


PCRF2


WLAN


3GPP IP Access


HSS


Gi+


Gb


Iu


AAA interface


Wi+


Internet


Gi


Evolved 


Access


Evolved RAN


Gi


Gi+


Wi


Gi


Internet


Gi


Op.


IP 


Serv. 


(IMS, 


PSS, 


etc…)


* Color coding: red indicates new functional element / interface


Inter-AS 


MM


Gx+


Gx+


Gx+


Rx+


Gh





_1187044419.ppt













Figure-B.2


			Inter-AS MM: Inter-Access-System Mobility Management





			PCRF2: Evolved Policy and Charging Rules Function








			Gi+ : Gi with added Inter-AS mobility support


			Wi+ : Wi with added Inter-AS mobility support


			Gh : interface for inter-AS handover authorization





GERAN


UTRAN


GPRS Core


Evolved 


Packet Core


PCRF2


WLAN


3GPP IP Access


HSS


Gi+


Gb


Iu


AAA interface


Wi+





Internet


Gi


Evolved 








Access


Evolved RAN


Gi


Gi+


Wi


Gi





Internet


Gi


Op.


IP 


Serv. 


(IMS, 


PSS, 


etc…)


* Color coding: red indicates new functional element / interface


Inter-AS 


MM


Gx+


Gx+


Gx+


Rx+


Gh













Figure-B.2


• Inter-AS MM: Inter-Access-


System Mobility Management


• PCRF2: Evolved Policy and 


Charging Rules Function


• Gi+ : Gi with added Inter-AS 


mobility support


• Wi+ : Wi with added Inter-AS 


mobility support


• Gh : interface for inter-AS 


handover authorization


GERAN


UTRAN


GPRS Core


Evolved 


Packet Core


PCRF2


WLAN


3GPP IP Access


HSS


Gi+


Gb


Iu


AAA interface


Wi+


Internet


Gi


Evolved 


Access


Evolved RAN


Gi


Gi+


Wi


Gi


Internet


Gi


Op.


IP 


Serv. 


(IMS, 


PSS, 


etc…)


* Color coding: red indicates new functional element / interface


Inter-AS 


MM


Gx+


Gx+


Gx+


Rx+


Gh





_1186354513.ppt













Figure-B.2


			Inter-AS MM: Inter-Access-System Mobility Management





			PCRF2: Evolved Policy and Charging Rules Function








			Gi+ : Gi with added Inter-AS mobility support


			Wi+ : Wi with added Inter-AS mobility support





GERAN


UTRAN


GPRS Core


Evolved 


Packet Core


PCRF2


WLAN


3GPP IP Access


HSS


Gi+


Gb


Iu


AAA interface


Wi+





Internet


Gi


Evolved 








Access


Evolved RAN


Gi


Gi+


Wi


Gi





Internet


Gi


Op.


IP 


Serv. 


(IMS, 


PSS, 


etc…)


* Color coding: red indicates new functional element / interface


Inter-AS 


MM


Note: It is FFS how PCRF2 connects to other elements 













Figure-B.2


• Inter-AS MM: Inter-Access-


System Mobility Management


• PCRF2: Evolved Policy and


Charging Rules Function


• Gi+ : Gi with added Inter-AS


mobility support


• Wi+ : Wi with added Inter-AS


mobility support


GERAN


UTRAN


GPRS Core


Evolved 


Packet Core


PCRF2


WLAN


3GPP IP Access


HSS


Gi+


Gb


Iu


AAA interface


Wi+


Internet


Gi


Evolved 


Access


Evolved RAN


Gi


Gi+


Wi


Gi


Internet


Gi


Op.


IP 


Serv. 


(IMS, 


PSS, 


etc…)


* Color coding: red indicates new functional element / interface


Inter-AS 


MM


Note: It is FFS how PCRF2 connects to other elements





