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1. Introduction
The Wi reference point has been introduced in I-WLAN to provide the same kind of functionality as the Gi interface, i.e. to provide the IP interface to the packet data network.  Wi and Gi are on the same level of hierarchy, and they supposedly provide the same services to the subscribers, with only the difference being the access networks that the UE attaches to.  With this in mind, and also considering that the SAE is trying to provide seamless service across the 3GPP access and WLAN access, the Gi and Wi reference points should be present together.  This should apply to other new non-3GPP accesses to provide the service continuity among these accesses.   This paper proposes to have the Si reference points toward the PDN, which includes Gi, Wi, and interface via any other new non-3GPP accesses.  
2. Si interface

Currently the interface between the evolved packet core and the PDN (Operator IP service) shown in TR 23.882 only shows Gi.  The logical high level architecture for the evolved system is shown in Figure 1 for reference.  
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Figure 1 High level architecture for the evolved system
The SAE architecture supports service continuity with other wireless access networks, including WLAN. And since the Wi reference point needs to be present for IWLAN, it is important to preserve the Wi and Gi together for service continuity.  

Current SAE architecture only shows the Gi interface between the Evolved packet core and the PDN (Operator IP services).  Since the SAE supports service continuity with IWLAN access, the Wi interface should also be logically provided for Operator IP services. The Gi and Wi interfaces have been defined separately for 3GPP and IWLAN respectively, without the consideration for the service continuity.  For the service continuity to be supported, these two reference points should be kept the same toward the services.  Furthermore, Wi is positioned in the same hierarchy as Gi, hence it is logical to say Wi interface is also supported together with the Gi between Evolved packet core and the Operator IP service.  Any new non-3GPP accesses should be included for service continuity.
3. Conclusion
This paper proposes to update the SAE architecture so that the reference point between the Evolved packet core and the Operator IP service supports both Gi and Wi interface and also any new non-3GPP reference point that utilizes the new accesses for the service continuity among these accesses.   
**** Start of the 1st change ****

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.

Inter Access System Anchor (Inter AS Anchor)

Inter AS Anchor is the user plane anchor for mobility between different access systems. 

It performs or supports handover between different access systems.

It is FFS whether an open interface separates the inter access system anchor into an anchor for mobility between 3GPP access systems and an anchor for mobility between 3GPP 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 Inter AS Anchor. 
S3:
 It enables user and bearer information exchange for inter 3GPP access system mobility in idle and/or active state.

User data forwarding for inter 3GPP access system mobility in active state (FFS).

It may provide the user plane with related control and mobility support between GPRS Core and MME/UPE in case the MME/UPE is combined with the Inter AS Anchor, which is FFS. 

S4: It provides the user plane with related control and mobility support between GPRS Core and Inter AS Anchor. S4 does not exist in case S3 provides this functionality (FFS).

S5:
 It provides the user plane with related control and mobility support between MME/UPE and Inter AS Anchor.

It is FFS whether S5 exists or whether MME/UPE and Inter AS Anchor are combined into one entity.

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. Allocation options for PCEP:
a) common PCEP in Inter AS Anchor,
b) individual PCEP per access system
Si: It provides the interface to the operator IP services from the Inter AS Anchor.  It includes the Gi and Wi interface, and also will include any reference point that is used by new non-3GPP access technologies.
**** End of the 1st change ****
**** Start of the 2nd change ****

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.

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 roaming architecture in case both the visited and the home networks are evolved Packet Core networks. 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.

In case UE traffic is routed to the home network, the SAE architecture is depicted in figure 4.3-1.

[image: image5]
Figure 4.3-1: SAE Roaming architecture – Home routed traffic.

For home routed user traffic the Inter AS Anchor is located in the HPLMN. Due to this reason, an interface between the Visited MME/UPE and Home Inter AS Anchor is needed.This interface is referred to as S8 and is the same reference point as S5 plus possible supplementary functions, if needed, related to roaming scenarios.

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.

It is FFS whether the inter-3GPP access system Mobility Anchor and/or the Mobility anchor between 3GPP and non-3GPP access systems is provided by entities in the visited network or by the Home Inter AS Anchor.

It is FFS whether it is advantageous to allow inter-access system handover also in the visited network (e.g.: in the same node as the MME/UPE). The IASA in the home network remains the entity that terminates the IP Access Service.

It is FFS whether the GPRS Core contains a GGSN for this roaming architecture. In case a GGSN is included it is FFS whether a GGSN in HPLMN or VPLMN is used.

In case UE traffic is not routed to the HPLMN, the SAE architecture is depicted in the following figure 
[image: image7]
Figure 4.3-2: SAE Roaming architecture – Local Breakout.

**** End of the 2nd change ****
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