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1. Introduction

This contribution proposes a high level architecture for system architecture evolution based on figure-2 of SA2#46 meeting.
2. Discussion

SAE (System Architecture Evolution) should consider the concept of a “common IP Core network” to accommodate different access systems, which is aligned with the Stage 1 requirement of “access independent mobility control” for AIPN [TR22.978].

The use of IP as the basis for the evolved Packet Core network has the advantage that general purpose IP technology can be used, which should lead to a reduction of development cost and time. This reduction is also expected to cut back the capital expenditure of mobile operators.

The concept of a common IP Core network is also expected to support the convergence of mobile networks and fixed networks, as IP is commonly considered the preferred technology for future fixed network domains.
The concept of common IP Core network has been described in AIPN TR22.978 as below.
5.1.1.1
Common IP-based network

-
IP-based network control
-
Non-access system specific mobility control equivalent to that provided by cellular networks i.e. mobility control within the AIPN under the control of the AIPN operator, across the same and different access systems, that is not dependent upon specific access or transport technologies or IP version.

-
IP-based routing and addressing

-
IP transport

-
Communication quality, i.e. QoS, equivalent to or greater than already provided 
-
Inter-working with IP networks

-
Inter-working with legacy networks

-
Functionality at the edge of the network to support different access systems, legacy equipment.
From the view point of simplifying NW procedures for terminal mobility, the following cases have to be considered.
· Single mode terminals can be directly connected with IMS through the Evolved Packet Core network. This case applies at only 3GPP IP Access Systems (e.g., Evolved RAN). Refer to Pattern A in the figure below.
· Multi mode terminals should be connected with IMS through the Evolved Packet Core and the Inter-AS MM network in order to enable inter-AS handoffs. This case applies to 3GPP IP Access Systems (e.g., Evolved RAN) and non-3GPP IP Access Systems (e.g., WLAN). Refer to Pattern B in the figure below.
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Figure 1. Mobility Management for single and multi mode Terminal

From this analysis we can deduce the architecture model of figure-2 of SA2#46 meeting as follows.

· Evolved Packet Core is a common IP Core network where the mobility among 3GPP access systems (Evolved RAN, UTRAN) is supported. Therefore, it is necessary to define a new IP-based interface named Xu between Evolved Packet Core and Evolved RAN to maintain the concept of “Iu interface functional split” [ref. TS25.410]. And it is important to accommodate UTRAN in Evolved IP Packet Core as Core Network should cooperate with RAN to maintain the service continuity among 3GPP access systems. Moreover this interface is necessary during the migration from GPRS Core to Evolved IP Packet Core.
· Inter-AS MM is a network that interconnects 3GPP access systems and non-3GPP access systems. To support inter-AS mobility, it must include an inter-AS mobility management function. For inter-operator mobility, the inter-AS MM should also include an inter-operator mobility management function.
· Note: As the name “Inter-AS MM” indicates rather a network functions than a network, we suggest to rename this network to Inter-AS Network (IASN).
To summarize, the following modifications to the architecture model of figure-2 should be taken into account in SAE.

1. Change the name from “Evolved Packet Core” to “Evolved IP Packet Core”.

2. Change the name from “Inter-AS MM” to “IASN (Inter-AS Network)”.

3. Add Iu interface between Evolved IP Packet Core and UTRAN.
4. Add a new IP-based interface Xu between Evolved IP Packet Core and Evolved RAN.
5. Delete the broken line which circles Evolved Access.
In consequence

· Connect Evolved IP Packet Core to HSS by AAA interface.
· Connect Evolved IP Packet Core to Internet by Gi interface.

This work is also useful for clarification the relation of SAE and AIPN. We therefore suggest to a yellow part in the figure below is the scope of AIPN.
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From another aspect in order to meet the Evolved RAN requirements described in chapter 8.3 of TR25.913, we also propose the introduction of the Iu interface between the GPRS Core and the Evolved RAN.
3. Proposal

We propose following change to section 5 of TR 23.882 to reflect above discussion.
5
Requirements on the Architecture

5.x
High level Target architecture
The following figure shows the relationship between existing and new elements of SAE (System Architecture Evolution). Evolved IP Packet Core is a Common IP Core network which accommodates the Evolved RAN and UTRAN as 3GPP Access Systems and manages the mobility among them.
The Inter-AS Network (IASN) provides the mobility management functions for: 
1. Mobility across access systems that are not accommodated by the Evolved IP Packet Core (inter-AS mobility).

2. Roaming in visited networks (inter-operator mobility).
Inter-AS mobility management function may not be involved for mobility of single mode terminals (e.g., a single mode terminal for the Evolved RAN is not expected to use Inter-AS mobility management for mobility with the evolved access system).
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