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1. Introduction
At the last SA2 ad-hoc meeting in Redmond, it was decided that the common architecture for SAE is to be decided to represent both B-1 and B-2 architecture without specifying protocols.  This paper proposes the combined architecture for SAE.  The proposed architecture hybrids both architectures and it also shows all the existing GPRS packet core nodes, including SGSN and GGSN for completeness.  Both B-1 and B-2 architecture can be supported using this architecture.  

2. Suggested architecture

Figure 1 shows the suggested common SAE architecture.
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Figure 1 Suggested common SAE architecture
Since the architecture intends to be generic to both B-1 and B-2 architecture, the reference points are identified as new names, i.e. R1 through R6 and Ri.  The description of each node is shown below.
2G/3G packet core

No changes to the current 2G/3G packet core and its interface to GERAN and UTRAN.  It is important to show the full 2G/3G packet core, including GGSN, since the operators will not upgrade the core network to the evolved packet core in one day, and the 2G/3G and evolved packet core will co-exist for quite a while. The operators will have the choice to route the call through the 2G/3G packet core or evolved packet core according to their policy, network load, etc.
Evolved packet core
· MME/UPE: This is the functional block responsible for the mobility management and the user plane management for the LTE user, as agreed as one alternative at the last SA2 ad-hoc meeting at Redmond.  The MME and the UPE are the functional blocks and can be either combined or separated according to the implementation choice.  They are shown as a one block here for simplicity.  It has the interface to the EUTRAN to support LTE user.  It has the interface to the SGSN for inter-3GPP access mobility.  It may have the interface to the UTRAN in case the UTRAN supports this capability.  
· IS Mobility Anchor: This is the functional block responsible for the mobility management and/or user plan data transfer across different access networks.  Since this block is responsible for inter-system mobility, it needs to have the interface to all the access systems that are of interest.  Currently the legacy GPRS, EUTRAN, and the I-WLAN are considered as the targets of interworking.  Several examples of this block’s functionalities include:
- maintaining the information of the user state, e.g. the registered network, activity, IP address, etc.
- maintaining the information of the user traffic session, e.g. currently active network, QoS, etc.
- controlling the user traffic path for seamless mobility
- providing some authorization method to control the user traffic path
- providing at least the same level of security as the existing architectures in supporing inter-system mobility
Evolved RAN

The evolved RAN will have the interface to the evolved packet core through MME/UPE block. The detailed nature and the characteristics of the Evolved RAN will be defined by the RAN group.

WLAN AN
The WLAN AN refers to the access points that provide any type of wireless LAN accesses.  Any nodes that are defined by 3GPP to provide the 3GPP-WLAN interworking are assumed to belong to the packet core network. This aligns with the current architecture defined in TS 23.234.  For the inter-system mobility, higher-layer mechanism is needed between the WLAN UE and the core network.  
The reference points and their roles are described below.

· Gb/Iu: This is the reference point between legacy GERAN/UTRAN and the 2G/3G SGSN.  The currently defined protocols and procedures are used without changes.

· Gn: This is the reference point between 2G/3G SGSN and GGSN.  Currently defined GTP protocol is used for both user and control plane.  There are no changes needed.

· Gi: This is the reference point between the GGSN and the external networks, including the Internet and the operator IP services.  There are no changes needed for this reference point.
· Gr: This is the reference point between the HLR/HSS and the 2G/3G SGSN.  The currently defined protocols and procedures are used without changes. 
· AAA: This is the reference point between the HSS and the evolved packet core.  This will be based on the AAA protocol. 

· Ww: This is the reference point between the WLAN UE and the WLAN AN.  This interface is currently defined by the IEEE 802.11 group and out of scope of SAE work.

· Wn: This is the reference point between the WLAN AN and the WAG.  This reference point only applies to WLAN 3GPP IP access.  This interface forces the traffic on WLAN UE initiated tunnel to travel via the WAG. 
· Gx+: This is a reference point between the evolved packet core and the PCRF.  

· R1: This is a new reference point between EUTRAN and the evolved packet core (MME/UPE).  This is to serve the LTE user through the evolved packet core, and both the control and user plane traffic is routed.  
· R2: This is a reference point located between the WLAN UE and the IS Mobility anchor.  This reference point only applies to the WLAN 3GPP IP access.  This is a higher layer protocol to support the seamless 3GPP-WLAN mobility, and is independent of the transport layer protocol.  
· R4: This is a reference point between 2G/3G SGSN and the MME/UPE.  This reference point is used to transfer the user context between the 2G/3G and LTE for inter-3GPP mobility.  The mobility context and user plane context may be transferred.  This reference point is only for signalling.
· R5: This is a reference point between 2G/3G SGSN and the IS Mobility Anchor.  This reference point is used to carry the user plane data on inter-system handover between legacy GPRS and other access system.  The control data is also carried on this interface.  This interface may or may not be present according to the specific implementations.
· R6: This is a reference point between 2G/3G GGSN and the IS Mobility Anchor.  This referent point is used to carry the user plane data on inter-system handover between legacy GPRS and other access system.  The control data is also carried on this interface.  This interface may or may not be present according to the specific implementation.  However, at least one of R5 and R6 should be present to support the inter-system mobility.

· Ri: This is a reference point between the IS Mobility Anchor and the external networks, including the Internet and the Operator IP services.  This interface plays a similar role as Gi interface.  

Conclusions and Proposal

The architecture proposed in this paper facilitates the common SAE architecture that can harmonize the B-1 and B-2 architecture.  The effort was put to identify the necessary reference points that may be used by at least one of the proposed architectures (B-1 or B-2), if not both.  Therefore, not all the reference points are mandatory.  This architecture also shows all the nodes for 2G/3G packet core to elaborate the possible migration path.  It is also important to note that the nodes represent the functional blocks, not the physical nodes.
As a conclusion, it is proposed that the suggested SAE architecture and its descriptions are considered as the consolidated architecture for TR 23.882.
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