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1. Introduction

This contribution discusses different handover scenarios for roaming subscriber. So far, mainly discussions regarding the roaming architecture have been taken place. The focus of the discussion is on the location of the anchoring point to provide the access system handover between 3GPP and non 3GPP access systems. 

This contribution focuses on the access system handover between 3GPP and non 3GPP access systems from the operators roaming contract’s point of view.
2. Discussion
In order to consider the access system handover between 3GPP and non 3GPP access systems for roaming subscriber, an important fact that needs to be considered are the roaming contracts that have been made between 3GPP operators and other access system operators (e.g., WiFi operators). This contribution discusses the anchoring point for the handover scenario with the roaming contract taking account.
Example Scenario: 


Preconditions:
· 3GPP operator A has a roaming contract with WiFi operator y. 

· 3GPP operator A has a roaming contract with 3GPP operator B.

· 3GPP operator B has a bilateral roaming contract with WiFi operator x.

The Figure below illustrates two anchoring cases where a single anchor is used. In the first case (blue), the Inter-AS Anchor (Anchor A) is located in the home network. In the second case (green), the Inter-AS Anchor (Anchor B) is located in the visited network. 
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The example scenario shows that roaming possibilities are limited in both cases: 
· In the first case, the user cannot roam from the visited 3GPP Operator’s LTE to the WiFi Operator x, as the home operator, which anchors the IP bearer in the home network (Anchor A), does not have a direct roaming agreement with WiFi Operator x. 
· In the second case, the user cannot roam from the visited 3GPP Operator’s LTE to the WiFi Operator y, as the IP bearer is anchored in the visited network (Anchor B), but there is no roaming agreement between the 3GPP Operator B and WiFi operator y.

One way to solve this shortcoming is by chaining the Inter-AS Anchors in a hierarchical manner, whereby the mobility anchor in the home network is at the top of the hierarchy. The Figure below illustrates the configuration for the given example scenario:

[image: image2]
The advantage of this hierarchical mobility management approach is that it allows more flexibility for roaming users. For example in the above scenario, it allows the user to roam from the visited 3GPP Operator B into both directions, i.e., to the WiFi Operator x and y. In the first case, the anchor in the visited network (Anchor B) provides the mobility based on the roaming agreement between the 3GPP Operator B and Wifi Operator x. In the second case, it is the anchor in the home network (Anchor A) that handles the mobility based on the roaming agreement between 3GPP Operator A and WiFi Operator y.

3. Conclusion
Based on the discussion in the section above, it is concluded that the Evolved 3GPP System shall allow flexible mobility management for inter-AS mobility in the roaming case, so that available roaming agreements between network operators can be leveraged. For example, it should allow users to also roam in networks for which only the visited network has a direct roaming agreement (as long this is does not violate the policies of the home operator).

4. Proposal
It is proposed to include the conclusion above as a high-level requirement in TR 23.882.


PROPOSED CHANGE 
- IN SECTION 5 - 

5
Requirements on the Architecture

[Editors Note: This clause identifies the major requirements on the architecture that guide the architecture evolution.]

High-level principles

· 3GPP and non 3GPP access systems shall be supported.

· Shall provide scalable system architecture and solutions without compromising the system capacity, e.g. by separating the control plane and the transport plane.

· Interworking with release 6 3GPP systems (i.e. 3GPP-PS core, 3GPP-IP access and IMS) shall be supported

· The C plane response time for the IP-CAN shall be such that (excluding DRX times) the mobile can move from a fully idle state (this is an idle state where the mobile is GMM attached, has an IP address allocated and is IMS registered) to one where it is sending and receiving user plane data in a significantly reduced time. The target time is less than 200 ms;
-
The Evolved 3GPP System shall support SMS and equivalent functionality to that provided by the MSC’s “SMS message waiting flag”. Note: this might be provided by the R’7 WID for “support of SMS and MMS over generic 3GPP IP access”.

· The Evolved 3GPP System shall support basic IP configuration for terminals that do not have IP connectivity.
· The functional split will be defined to sufficient level of detail to avoid overlapping/duplicated functionality, signalling and related delays.
-
The basic IP connectivity in the evolved architecture is established during the initial access phase of the UE to the network.

-
For the set-up of IP connectivity with enhanced QoS, the number of signalling transactions shall be minimised.

· Mobility Management functionality shall be responsible of mobility within the Evolved 3GPP System and between the Evolved 3GPP System and different types of access systems.
· The Evolved 3GPP Mobility Management solution shall be able to accommodate terminals with different mobility requirements (e.g.: fixed, nomadic and mobile terminals);

· The Evolved 3GPP Mobility Management shall allow the network operator to control the type of access system being used by a subscriber.
· Mobility procedures within the Evolved 3GPP System and between the Evolved 3GPP System and existing 3GPP Access Systems shall provide seamless operations of both real-time and non real-time applications and services.
· The Evolved 3GPP Mobility Management should allow optimized routing for user-to-user traffic (including communication towards Internet and PSTN users, e.g.: via local break-out) and in all roaming scenarios (e.g.: when both users are in a visited network).

· In order to maximise users’ access opportunities, the evolved architecture should allow UE mobility to non-3GPP accesses with whom the home operator has a direct or indirect (through VPLMN in a roaming case) relationship. For example, it should be possible for a user to use a WLAN access network with whom only the visited operator has a roaming agreement. 
· The Evolved 3GPP System shall support IPv4 and IPv6 connectivity. Interworking between IPv4 and IPv6 terminals, servers and access systems shall be possible. Mobility between access systems supporting different IP versions should be supported.
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