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1. Introduction

At the SA2#46 Meeting 2 high-level Architectural figures showing the possible extremes of the new evolved architecture were prepared and agreed and some open issues were identified. Two of these open issues are Inter Access System Mobility and support for non-3GPP Access Systems.

In this contribution we show that inter Access System Mobility between the Evolved Access System and WLAN 3GPP IP Access/non-3GPP Access Systems can be considered independently from the different high-level Architecture extremes. Therefore we complete both figures by non-3GPP Access Systems and include inter Access System Mobility Management into the first figure. Subsequently we introduce the high-level signalling procedure for mobility from the Evolved Access System to a WLAN 3GPP IP Access/non-3GPP Access System. Out of this mobility procedure we identify and discuss some open issues and finally present some principles for inter-Access System Mobility. 

2. Support of non-3GPP Access Systems and inter Access System Mobility 

Both architectural extremes, prepared during 3GPP SA2#46 Meeting, lacking details about support of non-3GPP Access Systems. In order to get access to 3GPP services from a non-3GPP Access System a gateway under control of the 3GPP operator is needed. Furthermore for mobility between different Access Systems a top level mobility anchor point within the operator controlled network is necessary. However, it cannot be assumed that the Operator IP Services part of the network support mobility for all services, therefore inter Access System Mobility Management must be provided by the Evolved System. 

In Figure 2‑1 below, based on Figure B-1 of TR 23.882, an evolved gateway GSN+ in the Evolved Packet Core is introduced. The functionalities of the GSN+ are at least these of a 3GPP service gateway and of a top level mobility anchor point. A new interface (R4) between the non-3GPP Access System and the GSN+ is added that enables a UE to get access to 3GPP services over a non-3GPP Access Systems.
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Figure 2‑1: Support of non-3GPP Access Systems in Extreme 1.

In Figure 2‑2, depicted from Figure B-2 of TR 23.882, the Inter Access System Mobility Management between the different Access Systems and the Services is first a gateway to the 3GPP services and second the top level mobility anchor point. A new interface (Gi+) between the non-3GPP Access System and the inter Access System Mobility Management is also added here. With this interface it is possible for a UE to connect to the Inter AS MM over non-3GPP Access Systems and to get access to the 3GPP services.
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Figure 2‑2: Support of non-3GPP Access Systems in Extreme 2.

2.1 High-level procedure for inter Access System Mobility
The following procedure describes mobility from a 3GPP Access System to a WLAN 3GPP IP Access/non-3GPP Access System independent of the architectural proposal. 
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Figure 2‑3: 3GPP AS to WLAN 3GPP IP Access/Non-3GPP AS handover procedure.

1. The UE is in a connected state and has established a connection to the 3GPP Access System.

2. If the inter AS MM is not on the same L2 link, a temporary IP address can be assigned by the 3GPP Access System.

3. In order to receive IP-based services the UE needs a session IP address. If the UE does not have a static IP address belonging to the subnet of the inter AS MM, a dynamic IP address out of a pool of IP addresses can be assigned by the inter AS MM.

4. The UE establishes a session with a 3GPP internal or external endpoint over the 3GPP Access System. During session establishment QoS resources might be set up.

5. The data transport over the 3GPP Access System starts.

6. The UE detects the availability of a WLAN 3GPP IP Access/non-3GPP Access System.

7. The UE is aware about sessions/services it is authorized to access over WLAN 3GPP IP Access/non-3GPP Access System. Therefore the UE determines if such sessions are ongoing and if it is profitable to hand these sessions over to the WLAN 3GPP IP Access/non-3GPP Access System.

8. The UE has determined that a handover to the WLAN 3GPP IP Access/non-3GPP Access System could be useful, thus a connection to the WLAN 3GPP IP Access/non-3GPP Access System is established.

9.  After connection establishment the UE retrieves a temporary IP address.

10. If it is required by the session/service, the UE or/and the inter AS MM tries to establish QoS resources for the tunnel between the UE and the inter AS MM. During the resource establishment it must be verified that the UE is authorized to establish QoS resources. The QoS resource establishment can also be performed after the Handover Request. The interaction with E2E QoS is FFS.

11. The UE sends a request to the inter AS MM to handover the session/service from the 3GPP Access System to the WLAN 3GPP IP Access/non-3GPP Access System.

12. The inter AS MM verifies the authorization of the UE to hand over the session/service.

13. The inter AS MM sends a reply about the result of the handover request to the UE, thus a tunnel between the UE and the inter AS MM is established in case of success.

14. The data transport path of the session/service is now over the WLAN 3GPP IP Access/non-3GPP Access System.

15. If there are no other sessions/services ongoing over the 3GPP Access System, the connection to the 3GPP Access System can be released.

2.2 Discussion of Issues for inter Access System Mobility Management

Because of the generic nature of the above handover procedure several issues require further discussion. Some of them are addressed in the following:

1. Access System Discovery:
In TR 23.882 Annex A on open issues Access System discovery is addressed. With respect to mobility management between the Evolved Access System and WLAN 3GPP IP Access/non-3GPP access systems it should be clarified whether the detection of WLAN 3GPP IP Access/non-3GPP access systems is in scope of 3GPP. A possible scenario could be that the 3GPP system announces available hotspots in range of the current 3GPP Access System cell. The hotspot could be for example an I-WLAN hotspot advertised by the 3GPP operator. For non-3GPP Access Systems any access technology can be possible and therefore it cannot be assumed that the 3GPP operator can provide information on all available technologies to the UEs.  

2. QoS Signalling:
In dependence on the session/service requirements QoS is required for the data transport path between the inter AS MM and the UE. One open issue is how the QoS requirements are signalled. The signalling can be initiated by the UE and/or by the inter AS MM and/or by another entity. On-path signalling (e.g. RSVP) is a common means to signal QoS requirements and to set up resources and can be used between the UE and the inter AS MM. Therefore the UE and the inter AS MM should support on-path signalling.

3. Handover using multiple Interfaces:
The UE can have multiple interfaces and can use different session IP addresses or the same IP address for different services/sessions. In case of a handover of a service/session to WLAN 3GPP IP Access/non-3GPP Access System it might be desired that other flows are still transferred over a different path from the inter AS MM to the UE for example because of QoS requirements. Therefore the inter AS MM should support to transport data to different interfaces of one UE over different paths. 

2.3 Principles

In this section some principles for inter AS MM are described. The principles are derived from the issues discussion.

1. The detection of non-3GPP access systems is out of scope of 3GPP (The detection of 3GPP Access Systems is FFS).  

2. It should be possible for the UE and for the inter Access System Mobility Management to establish QoS resources for the tunnel between the UE and the inter Access System Mobility Management. Interaction with E2E QoS should be possible (The QoS mechanisms are FFS).

3. The inter Access System Mobility Management should support means to transport data over different paths to different interfaces of a UE.

3. Proposal

It is proposed to include the high-level procedure as an example into an Annex and the principles into section 5 of TR 23.882. The changes to TR 23.882 are shown below.

==================== First change ====================

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.

Principles for inter Access System Mobility Management

· The detection of non-3GPP access systems is out of scope of 3GPP (The detection of 3GPP Access Systems is FFS).

· It should be possible for the UE and for the inter Access System Mobility Management to establish QoS resources for the tunnel between the UE and the inter Access System Mobility Management. Interaction with E2E QoS should be possible (The QoS mechanisms are FFS).

· The inter Access System Mobility Management should support means to transport data over different paths to different interfaces of a UE.

[Editor’s note: Initial list to be completed]

==================== End of first change ====================

==================== Second change ====================
Annex X:
Example signalling procedures.

X.1 High-level procedure for inter Access System Mobility
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Figure X.1: 3GPP AS to WLAN 3GPP IP Access/Non-3GPP AS handover procedure.

1. The UE is in a connected state and has established a connection to the 3GPP Access System.

2. If the inter AS MM is not on the same L2 link, a temporary IP address can be assigned by the 3GPP Access System.

3. In order to receive IP-based services the UE needs a session IP address. If the UE does not have a static IP address belonging to the subnet of the inter AS MM, a dynamic IP address out of a pool of IP addresses can be assigned by the inter AS MM.

4. The UE establishes a session with a 3GPP internal or external endpoint over the 3GPP Access System. During session establishment QoS resources might be set up.

5. The data transport over the 3GPP Access System starts.

6. The UE detects the availability of a WLAN 3GPP IP Access/non-3GPP Access System.

7. The UE is aware about sessions/services it is authorized to access over WLAN 3GPP IP Access/non-3GPP Access System. Therefore the UE determines if such sessions are ongoing and if it is profitable to hand these sessions over to the WLAN 3GPP IP Access/non-3GPP Access System.

8. The UE has determined that a handover to the WLAN 3GPP IP Access/non-3GPP Access System could be useful, thus a connection to the WLAN 3GPP IP Access/non-3GPP Access System is established.

9.  After connection establishment the UE retrieves a temporary IP address.

10. If it is required by the session/service, the UE or/and the inter AS MM tries to establish QoS resources for the tunnel between the UE and the inter AS MM. During the resource establishment it must be verified that the UE is authorized to establish QoS resources. The QoS resource establishment can also be performed after the Handover Request. The interaction with E2E QoS is FFS.

11. The UE sends a request to the inter AS MM to handover the session/service from the 3GPP Access System to the WLAN 3GPP IP Access/non-3GPP Access System.

12. The inter AS MM verifies the authorization of the UE to hand over the session/service.

13. The inter AS MM sends a reply about the result of the handover request to the UE, thus a tunnel between the UE and the inter AS MM is established in case of success.

14. The data transport path of the session/service is now over the WLAN 3GPP IP Access/non-3GPP Access System.

15. If there are no other sessions/services ongoing over the 3GPP Access System, the connection to the 3GPP Access System can be released.
==================== End of second change ====================
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