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Abstract of the contribution:

It is proposed to consider the case in which network element fails in an active access network in order to support the service continuity in the Multi Access PDN Connectivity IP Flow Mobility (MAPIM) functionality.
1. Discussion
When an abnormal failure occurs to one of network elements (NEs), for examples the eNodeB, MME, Serving Gateway in EPS and the Access Point, Wireless Access Gateway in WLAN; the UE will lose its connectivity to the network and the service will be interrupted 

2. Proposal

The following text is proposed to be added to the TR 23.861 v0.2.0 (2009-01).

4
Use cases 

Editor’s note: This subclause will identify the use cases for multi access PDN connectivity and IP flow mobility. Contributions proposing modifications to this subclause are to be addressed to 3GPP TSG SA WG1.

This subclause describes some scenarios where the UE is connected to the EPS via different accesses simultaneously, sending and receiving different IP flows through different accesses. 

Editor’s note: These use cases need further refinements. Refer to the meeting minutes (S1-084188) for examples of subjects which need further investigation.
4.1
Use Case 1

Michael is at home where both 3GPP access and a trusted or untrusted non-3GPP access are available. As an example, the non-3GPP access may be a domestic WiFi hotspot. Michael is accessing different services with different characteristics in terms of QoS requirements and bandwidth: 

· a Video Telephony call, 

· a media file synchronization (e.g. a podcast and downloading of a TV series), 

· a non-conversational video streaming (e.g. IPTV), and

· a p2p download. 

Some of these flows may be from the same application (e.g. the Video Telephony may be via a virtual private network tunnel).  Based on operator’s policies, the user’s preferences and the characteristics of the application and the accesses, the IP flows are routed differently; as an example, the audio media (conversational voice) of the VT call and the video streaming are routed via 3GPP access, while the video media (conversational video (live streaming)) of the VT, the p2p download (best effort) and media file synchronization are routed through the non-3GPP access. The scenario is depicted in Figure 4.1-1.
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Figure 4.1-1 – Routing of different IP flows through different accesses
After a while Michael loses the non-3GPP connectivity because he moves out of the home or a network element in the non-3GPP access network fails. Triggered by this event, the IP flows need to be moved to the 3GPP access which is the only access available. Figure 4.1-2 shows how the IP flows are redistributed when the non-3GPP access is no longer available. 
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Figure 4.1-2 – UE moves out from non-3GPP access and the IP flows are moved to 3GPP

Later Michael goes back home, or moves to another location where both 3GPP and non-3GPP connectivity are available, or the failed network element in the non-3GPP access network resumes the service. Triggered by this event, the video media of the VT, the p2p download and the media file synchronization are moved back to the non-3GPP access. As a result, the scenario depicted in Figure 4.1-1 is restored.
4.2
Use Case 2

Michael is spending time by hanging out with an online friend via a multimedia session. They have a VoIP session (conversational voice) combined with video (conversational video). During the multimedia session Michael browses web (best effort) and occasionally watches cool video clips (Non conversational video). Based on the operator policy the VoIP flow and conversational video are routed via 3GPP access, while the non conversational video and best effort IP flows are routed via Non 3GPP. At 2am, Michael’s device starts ftp file synchronization with a backup server (best effort) (Figure 4.2-1).
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Figure 4.2-1 – Splitting of IP flows based on operator’s policies

Due to the ftp synchronization, the non 3GPP access becomes congested and the non conversational video flows are moved to 3GPP access. (Figure 4.2-2)
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Figure 4.2-2 – Movement of one IP flow due to network congestion

Later as the Http server response time for the web browsing session (best effort) is detected to have increased, also the best effort web browsing is moved to 3GPP access. Only the ftp file synchronization is left to Non 3GPP access (Figure 4.2-3).
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Figure 4.2-3– Further movement of IP flows due to network congestion

At 2:15am the ftp synchronization completes and the non conversation video and Web browsing are moved back to Non 3GPP access (Figure 4.2-4).
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Figure 4.2-4 – Distribution of IP flows after network congestion is over

5
Service requirements 

Editor’s Note: This subclause will list the service requirements for multi access PDN connectivity and IP flow mobility. Contributions proposing modifications to this subclause are to be addressed to 3GPP TSG SA WG1.

Based on the use cases discussed in the previous section, the following potential requirements, applying to both EPS and I-WLAN mobility, can be identified:

· Service continuity should be provided when the UE moves from the 3GPP access to non-3GPP access and vice versa.
· It should be possible to re-distribute the IP flows to/from a UE between accesses while connected.

· If the UE is under the coverage of more than one access, including 3GPP and non-3GPP accesses, it should be possible for the UE to communicate using multiple accesses simultaneously.

· It should be possible to distribute IP flows to/from a UE between available accesses based on the characteristics of the flows, the capabilities of the available accesses, user’s preferences and operator’s policies. For example, when both 3GPP and non-3GPP accesses are available, IP flows with high QoS requirements (e.g. voice) may not be routed through the non-3GPP access, in order to prevent loss of service.

· Distribution of IP flows to/from a UE between available accesses based on the characteristics of the flows and/or the capabilities of the available accesses should be possible for flows exchanged by both operator controlled (e.g. IMS) and non operator controlled (e.g. web and mail access) applications/services.

· It should be possible to move all the IP flows to/from a UE out of a certain access in case the UE loses connectivity with that access (e.g. UE moves out of coverage of a non-3GPP access or a non-3GPP network element failure occurs while maintaining connectivity through the 3GPP access).

· It should be possible for the operator to enable and control the simultaneous usage of multiple accesses.

· It should be possible to re-distribute the IP flows to/from a UE between accesses if there are changes to characteristics of the flows (e.g. QoS requirements) or capabilities of the available accesses (e.g. due to network congestion, network element failure, mobility event, or UE discovers a new access) during the connection 

· It should be possible for the operator to enable and control the flow mobility.

· It should be possible to switch back to the previously used access after network congestion or network element failure recovery.

Simultaneous active mode of operation is an optional capability for multimode UEs, which support 3GPP and non 3GPP accesses. UE supporting simultaneous active mode of operation between one set of technologies may not be capable to support simultaneous active mode of operation between a different technology set (e.g. due to radio interference limitations).

Editors note : The individual solutions to be studied in this SID may fulfill only a subset of these requirements. In this case a set of modular solutions may be used to fulfill all the listed requirements.

