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Abstract of the contribution:

This paper proposes a grouping of functional entities which can be applied universally to both non-roaming and roaming cases.  
Introduction

The paper proposes a universal common anchor architecture that is applied both to non-roaming and roaming cases, and discusses the benefits that can be achieved from the proposed architecture.  
From the discussions from previous meetings, it is obvious that most companies share similar goals such as:

1) Reducing the UP nodes in EPC, to provide as low latency as possible 

2) Efficient mobility management among 3GPP accesses as well as non 3GPP accesses, by handling mobility close to the edge, e.g. in the visited network in case of roaming
3) Simpler management for the interface to the services, by providing SGi reference point only at one node.  
4) Both local breakout and home-routed traffic supported in an efficient and easy-to-manage way

With these goals in mind, co-locating the anchors (3GPP anchor and SAE anchor) make sense.  With UPE only passing user plane traffic, it is also possible to co-locate UPE with these anchors, further reducing the number of UP nodes and simplifying the architecture.
Discussion 

A proposed architecture has co-located anchors and UPE is also co-located with the anchors.  Note that this architecture only shows the UP nodes, since separation/co-location of MME/UPE is handled as a separate discussion item.
Figure 1 shows the basic architecture using universal common anchor.
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Figure 1 Basic universal common anchor architecture

Some characteristics of the proposed architecture are described below:

1) 3GPP anchor and SAE anchor is co-located.  SGi reference point is from this co-located anchor to the services.

2) UPE is co-located with the common anchors. This results in one UP node in the path in EPC.

3) PCRF is connected to 3GPP/SAE anchor, i.e. 3GPP/SAE anchor becomes the only place to locate PCEF. 

4) Non-3GPP IP accesses have S2 reference point to 3GPP/SAE anchor.

This essentially simplifies the architecture in a sense that the 3GPP/SAE anchor becomes the anchor for ‘any’ accesses, at the same time reducing the number of UP nodes to one for LTE users.  It also provides a symmetric architecture for non-LTE users, in a sense that 3GPP/SAE anchor will be the mobility anchor for 2G/3G access and non-3GPP IP access.  Having a mobility anchor and the service anchor in one box also has a benefit of simplifying the management and operation.

This architecture can also provide the local breakout and centrally provided services equally, by exploiting a relay concept, i.e. providing a reference point between 3GPP/SAE anchors.  One example of deployment is shown in Figure 2.
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Figure 2 Deployment example using universal common anchor
Some characteristics of the proposed architecture are described below:

1) S5 reference point connects two 3GPP/SAE anchors.  When two anchors are connected, one anchor is used as a relay, and another anchor is acting as a service anchor.
2) For local breakout, local 3GPP/SAE anchor is acting as a service anchor, i.e. it provides SGi reference point to the operator IP services.  This is same as the basic architecture
3) For a service that is centrally provided, local 3GPP/SAE anchor is acting as a relay to route the traffic to the central 3GPP/SAE anchor via S5.  The mobility management between all accesses is performed in the local 3GPP/SAE anchor, and the service is provided in a central 3GPP/SAE anchor.
4) Central 3GPP/SAE anchor can also act as local 3GPP/SAE anchor for the users served by the service area close to it.
5) PCRF is connected to all 3GPP/SAE anchors in the network. This ensures that the policy is provided for both local breakout and central services.
This architecture essentially allows flexible deployment in an operator’s network.  Operators can provide the services locally close to the edge (e.g. IPTV), while routing other traffic to the central hub for some services that need to be provided centrally (e.g. MMS).  In short, this supports the flexible spoke-and-hub architecture.  
With this architecture, the roaming is supported easily for both local breakout and home-routed traffic.  Roaming scenario is shown in Figure 3.
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Figure 3 Roaming scenario
This architecture is same as the one shown in Figure 2.  The S8 is a roaming variant of S5, where visited 3GPP/SAE anchor is acting as a relay, just like the local 3GPP/SAE anchor did. This visited 3GPP/SAE anchor is the mobility/service anchor.  Home 3GPP/SAE anchor becomes the service anchor. 
Note that all the traffic from different accesses, including LTE traffic, 2G/3G traffic and non-3GPP traffic are all handled at visited 3GPP/SAE anchor.  This provides a symmetric architecture across accesses.  For the local breakout, the service is provided by visited 3GPP/SAE anchor for all the accesses.  For the home routed traffic, the visited 3GPP/SAE anchor will route the traffic to the home 3GPP/SAE anchor via S8.  

This provides a universal way of handling traffic in both non-roaming and roaming traffic, and for all the accesses.
Change Proposal
4.2
Architecture for the evolved system – non-roaming case

Figure 4.2‑1 depicts the base line high level architecture for the evolved system.

Editor's note:
It is not the finalized architecture model for the evolved system. i.e. it does not contain all functions/interfaces required, and some functions/interfaces may be added, deleted or modified in the course of the key issue discussions.
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Figure 4.2-1: Logical high level architecture for the evolved system

The location of the functions belonging to MME/UPE is dependent on RAN CN function split table, i.e. it is FFS.

It is FFS whether there is an interface between UTRAN and evolved packet core.

The separation of MME/UPE into two separate entities is FFS.

Editor's Note: Additional Architecture diagram updates will be done following concrete resolutions on the other key issues. The current figure above does not intend to draw any conclusion regarding the functional grouping within the Evolved Packet Core. The number of interfaces and their termination points may change once the grouping and other key issues are resolved.

3GPP Anchor

The 3GPP Anchor is a functional entity that anchors the user plane for mobility between the 2G/3G access system and the LTE access system. The 3GPP Anchor functional entity is co-located with the SAE Anchor.
SAE Anchor

The SAE Anchor is a functional entity that anchors the user plane for mobility between 3GPP access systems and non-3GPP access systems.



Reference points
S1:
It provides access to Evolved RAN radio resources for the transport of user plane and control plane traffic.

S2:
It provides the user plane with related control and mobility support between WLAN 3GPP IP access or non 3GPP IP access and the SAE Anchor.

S3:
It enables user and bearer information exchange for inter 3GPP access system mobility in idle and/or active state. It is based on Gn reference point as defined between SGSNs.

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

S5:
It provides the user plane with related control and mobility support between 3GPP/SAE anchors.


S6:
It enables transfer of subscription and authentication data for authenticating/authorizing user access to the evolved system (AAA interface).

S7:
It provides transfer of (QoS) policy and charging rules from PCRF to Policy and Charging Enforcement Point (PCEP). 
The allocation of the PCEP is FFS. 
SGi: 
It is the reference point between the Inter AS Anchor 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.
Protocol assumption:
-
The interfaces between the SGSN in 2G/3G Core Network and the Evolved Packet Core (EPC) shall be based on GTP protocol.

-
The interfaces between the SAE MME/UPE and the 2G/3G Core Network shall be based on GTP protocol.

4.3
Architecture for the evolved system –roaming cases

Editor's note: It is not the finalized architecture model for the evolved system. I.e. it does not contain all functions/interfaces required, and some functions/interfaces may be added, deleted or modified in the course of the key issue discussions.
Editor's note: The protocol assumed in each interfaces in the roaming cases shall be inline with the protocol assumption in the non-roaming case.
4.3.1
Scenario 1: Evolved packet core in the Visited network – Evolved packet core in the Home network

In this section it is considered the high level target roaming architecture in case both the visited and the home networks are evolved Packet Core networks. Migration routes to this target roaming architecture are FFS. Two alternative architectures are shown, depending on whether UE traffic has to be routed to the HPLMN or not. It is FFS whether the two alternatives can be used in parallel by a UE, e.g. when only a part of the user's traffic has to be routed to the HPLMN.

The SAE architecture for roaming case for both local breakout and home-routed traffic is depicted in figure 4.3‑1.

Editor's note: The update in Section 4.2 at SA2#52 on showing the split of the IASA into two functional entities, namely a 3GPP anchor and SAE anchor, requires the following figure to be updated. Whether the anchors are going to be separated is FFS. In particular, although the Home IASA is illustrated in the HPLMN, it is still an open issue whether the SAE anchor is located in the VPLMN. It is FFS how the above changes impact the SAE roaming architecture depicted below. 



[image: image7.emf] 

S  8  

WLAN  

non 3GPP  

S  2  

S  2  

Home EPC   

S G i  

Evolved    RA  N  

S  1  

GERAN  

UTRAN  

GPRS  Core  

G  b  

I  u  

S  3  

S 7  

Rx  +  

MME  

UP  E  

S  6  

Op  .   IP  

Serv  

(IMS,   

PSS,  

etc.)  

HSS  

S  6  

S4  

vPCRF  

S  7  

hPCR  F  

Visited   

Network  

Home   

Network  

S  9  

Visited EPC  

Evolved    RA  N  

S  1  

S G i  

UTRAN  

I  u  

S  3  

Rx  +  

UP E  

S  6  

Op  .   IP  

Serv  

(IMS,   

PSS,  

etc.)  

HSS  

vPCRF  

S  7  

hPCR  F  

Visited   

Network  

Home   

Network  

S  9  

* Color coding:   red  indicates new fu nctional element / interface  

Visited   3GPP /SAE     Anchor  (Relay)  

SGSN  

UPE  

Home   3GPP /SAE     Anchor    


Figure 4.3-1: SAE Roaming architecture – Local breakout and Home routed traffic

For home routed user traffic the home 3GPP/SAE anchor is acting as a service anchor, and visited 3GPP/SAE anchor is acting as a mobility anchor and relay.  Due to this reason, an interface between the Visited 3GPP/SAE Anchor and Home 3GPP/SAE anchor is needed. This interface is referred to as S8.

The vPCRF is located in the VPLMN, while hPCRF is in the HPLMN. The need for a vPCRF and the reference point S9 is FFS.

The Visited 3GPP/SAE anchor, located in VPLMN, anchors user plane for mobility between all the access systems, including 2G/3G, LTE access system, and non-3GPP IP access. 




The 3GPP/SAE anchor in the home network remains the entity that terminates the IP Access Service.

In case UE traffic is not routed to the HPLMN, i.e. for the local breakout, visited 3GPP/SAE anchor becomes the mobility and service anchor.  The service is provided from visited 3GPP/SAE anchor via SGi reference point.  




If and how to connect the Rx+ reference point is FFS.

The need for dynamic policies in the roaming case is FFS. In the case it is decided that PCRF in the visited network is used, one alternative solution is that the enforcement of the Home PLMN policies (e.g.: QoS and charging policies) by the visited Inter AS Anchor is performed through the interaction of Home and Visited PCRF. Possibly, the Visited PCRF may add/modify policies according to those defined in the VPLMN. The related reference point between PCRFs is referred as S9. The use of S9 is limited to this alternative solution and is FFS.

Additional reference points for roaming scenarios (in addition to those described in section 4.2)

S8:
indicates the roaming variant of S5 reference point between 3GPP/SAE anchor in VPLMN and 3GPP/SAE anchor in HPLMN. 
S9:
indicates the roaming variant of the S7 reference point for the enforcement in the VPLMN of dynamic control policies from the HPLMN. The use of S9 is FFS.

NOTE:
S2 and S4 reference points could be interoperator when the GGSN/PDG and the Inter AS anchor belong to different PLMNs.
3GPP
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