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1 Introduction

During the study phase, the requirements on the architecture were agreed in section 5. One of these requirements is the following:
14
The Evolved 3GPP system should allow route optimization by selecting or re-selecting the MME, UPE, 3GPP Anchor or SAE anchor so that the user plane traffic does not need to be tunnelled outside the current network area . This applies in all roaming scenarios (e.g.: when both users are in a visited network) and some intra-PLMN scenarios (e.g. serving UPE/IASA of the UE has been changed due to UE’s mobility). This is desirable in order to prevent additional delay and unnecessary waste of backbone bandwidth. The policy rules of the home network should control whether or not local breakout is used.

Also, in 22.278, which defines the requirements for the evolved system, it is clearly stated that:

7.1.2
Local breakout
The evolved 3GPP system shall allow for local breakout. Local breakout means that for a user which makes mobility within and across one operator-defined network region, routing is optimized such that user plane traffic does not need to leave the current region. An operator may define network regions e.g., according to administrative domains. Local breakout is applicable for user-to-user traffic as well as for 3GPP-operator provided services (including internet access).
Local breakout shall be allowed independently from the access system being used.
Local breakout shall be allowed in both the non-roaming and the roaming case.
As such, it is urgent for the work on the evolved packet system to reach completion in the Rel-8 time frame to agree on the architecture for local breakout in 23.401 (and then reflect this in 23.402).

2 Discussion
Based on the requirements for local breakout to be supported by the evolved packet system outlined in the introduction section, in order to achieve local routing of IP traffic to a visited region, it is necessary to allocate for the UE a PDN Gateway which is local to the visited network / region. In non roaming case, there is no impact on the current architecture in 23.401 and this implies that the PDN GW selection algorithm will be such that the Tracking Area ID of the E-nodeB the user is located in needs to be an input to the PDN GW selection.  As such in this paper we focus only on the architecture impacting case, which is the roaming case.
In roaming case, it is necessary to allocate a PDN GW in the visited network. PCC rules need to be downloaded in the PDN GW to deliver QoS and also the PDN GW needs to interact with a PCRF to support the allocation of resources to UE in a network controlled manner, and, potentially, to enforce charging rules. 

Home Network controlled QoS implies that the gateway node interacts with the PCRF and an AF in the Home network (i.e. to let the QoS allocation be governed by Home Operator controlled applications). As such the PDN GW in the visited network and the PCRF in the home network interact while the UE is allocated a PDN GW in the visited network. This implies there needs to be a way for the PDN GW to interact with the PCRF in the home network, and so there needs to be a PCC interface between the visited network and the home network.

While in principle a direct connection between the visited network PDN GW and the PCRF in the home network could be possible, in practice, it is necessary to simplify inter-operator connectivity, and as such it is expected that a visited PCRF entity (V-PCRF) is required, much in the same way as in I-WLAN there is the concept of 3GPP AAA proxy server for AAA purposes in roaming scenarios.
For some applications provided directly by the Visited network or for which the AF could be in the visited network while still the control of the application is home network provided (such as in the case where the P-CSCF is in the visited network) the V-PCRF may interact with local AF’s via a local Rx+ interface. For the case of proxied applications, an Interface Sic towards the home network connecting Application proxies in the visited network to servers in the home network is foreseen.
It should be noted that the issue of whether QoS-profile based decisions are taken in the home network PCRF or whether they could be taken in the visited network based on QoS profile download over S9, is part of PCC specific discussion that should take place in 23.203 specification efforts for Rel-8.
3 Conclusion
Based on the need to support Local breakout to satisfy stage 1 requirements and stage 2 agreements reached during the Study phase, it is proposed to introduce in the Evolved Packet System architecture for the roaming case with local breakout:

1) A Visited network PCRF (V-PCRF) connected to the Home network PCRF (H-PCRF)

2) An Interface S9 between the H-PCRF and the V-PCRF

3) The PCC interface between the V-PCRF and the PDN GW in the visited network is via the S7 interface.

4) An Interface Sic used for application interconnect agreements between the visited network and the home network.

The proposed text here below implements this in 23.401
Text Proposal for TS 23.402
###   Start Proposed Text   ###
4.2.2 Roaming Architecture


[image: image1]
Figure 4.2.2-1. Roaming Architecture for 3GPP Accesses, Home Routed traffic. 
Editor’s Note: Impact from Direct Tunnel architecture need to be included in the architecture diagrams.

Note: Additional interfaces/reference points for 2G/3G accesses are documented in 3GPP TS 23.060 [7].  

Editor’s Note: the Roaming architecture for the Visited Services scenario for the Home Services scenario needs to be included in this specification. 
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Figure 4.2.2-2. Roaming Architecture for 3GPP Accesses, Local Breakout. 
Editor’s Note: Impact from Direct Tunnel architecture need to be included in the architecture diagrams.


###   End Proposed Text   ###
4.2 Reference Points

Editor’s Note: Once the architecture diagrams are stable in this specification and in TS 23.402, the reference point names need to be updated to remove either the letters or only keep a number series, e.g. S6a replaced with Sn where there is only either a digit or a letter.
S1-MME:
Reference point for the control plane protocol between EUTRAN and MME.
S1-U:
Reference point between EUTRAN and Serving GW for the per bearer user plane tunneling and inter eNodeB path switching during handover. 
S3:
It enables user and bearer information exchange for inter 3GPP access network mobility in idle and/or active state. It is based on Gn reference point as defined between SGSNs.

Editor's Note: User data forwarding for inter 3GPP access network mobility in active state (FFS). 
S4:
It provides the user plane with related control and mobility support between GPRS Core and the 3GPP Anchor function of Serving GW and is based on Gn reference point as defined between SGSN and GGSN.

S5:
It provides user plane tunneling 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:
It enables transfer of subscription and authentication data for authenticating/authorizing user access to the evolved system (AAA interface) between MME and HSS.

S7:
It provides transfer of (QoS) policy and charging rules from PCRF to Policy and Charging Enforcement Function (PCEF) in the PDN GW. The interface is based on the Gx interface.
S8a:
Inter-PLMN reference point providing user and control plane between the Serving GW in the VPLMN and the PDN GW in the HPLMN. It is based on Gp reference point as defined between SGSN and GGSN. S8a is the inter PLMN variant of S5.
S9:
It provides transfer of (QoS) policy and charging rules between the Home PCRF and the Visited PCRF. This interface is based on the Gx interface. The detailed definition of the use of the S9 interface is in 3GPP TS 23.203[x]
S10:
Reference point between MMEs for MME relocation and MME to MME information transfer.

S11: 
Reference point between MME and Serving GW
SGi: 
It is the reference point between the PDN GW 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 for 3GPP accesses. 
Rx+
The Rx reference point resides between the AF and the PCRF in the 3GPP TS 23.203 [6]. It is FFS if there will be any significant functional modifications to current Rx reference point to warrant defining it to be Rx+. Rx+ can exist between a local AF in the visited network and a V-PCRF when applications are in the local network or a proxy for home controlled applications exists in the visited network. For proxied applications the Rx+ in the home network is not used if the local Rx+ is used. Similarly, if the Rx+ in the home is used, then local Rx+ is not used for the same application. The detailed definition of the use of the Rx+ interface use is in 3GPP TS 23.203[x]
Sic
The Sic interface is connecting Application proxies in the visited network to servers in the home network. when local breakout is used.
Protocol assumption:
-
The S1-U is based on GTP-U protocol.

-
The S3 is based on GTP protocol.

-
The S4 is based on GTP protocol.

-
The S5 is based on GTP protocol. IETF variant of S5 is described in 3GPP TS 23.402 [2].

-
The S8a is based on GTP protocol. IETF variant of S8a (S8b) is described in 3GPP TS 23.402 [2]

Note that redundancy support on reference points S5 and S8a should be taken into account
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