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Abstract
SA plenary approved a Study Item for “Simultaneous Connectivity and IP Flow Mobility”, and tasked SA1 to discuss possible use case scenarios and requirements. This paper provides some possible scenarios and requirements. The essence of the contribution is that if multiple interface UE becomes aware of its status (whether in motion or at rest), most of complex processes, circuitries, and algorithms, including radio interfaces, running in a multiple interface UE, can be either run more efficiently or turned off to save power. 

Introduction
Emerging mobile devices, equipped with multiple interfaces, may allow users to take advantage of heterogeneous radio technologies. However, more advantage could be reaped if these devices use them according to their needs and status. Needs of the device may be different when they are on move as compared to when they are stationary. For example, while on move with an active session, there may be a need of robustness against hostile radio environment and thus multiple interfaces may be used for Packet Loss Prevention. On the other hand, while stationary, the radio environment may not be so hostile and multiple interfaces maybe used for bandwidth enhancement or optimization. This may also sometimes prove useful for the bandwidth hungry applications and sometimes in contributing and sharing the load of over congested network per operators’ policies. Thus to meet such situational calls, the UE maybe made capable of state (whether in motion or at rest) aware and based on its state it may dynamically determine which interface to use, when to switch from one interface to another, and also when to use multiple interfaces simultaneously for receiving different IP flows through different accesses. For example, when the UE is stationary, the audio media (voice) of the Video Teleconference call may be routed via Wide Area Network WAN (3GPP or non 3GPP) access and the video media (video or live streaming) of the VT through WiFi; whereas when the UE is moving at vehicular speed, the audio media may be routed via 3GPP access and the video media through non 3GPP (WiMAX) or even 3GPP (advanced LTE) based on the operator’s policies, the user’s preferences, the characteristics of the application and the accesses. It should be noted that the IP flows that are routed via different accesses may belong to same or different applications. 
Figure-1 shows the following three scenarios, and following paragraphs explain these scenarios: 
User/Device is almost Stationary
User/Device is moving at Pedestrian Speed

User/Device is moving at Vehicular Speed
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Figure 1 (a): Usage Scenario 1.  User/Device is Almost Stationary
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Usage Scenario 1. 
User/Device is Almost Stationary: Consider a company employee Bob, working in an office room throughout the day. When the UE is stationary, it activates “User/Device Almost Stationary mode. This mode may turn corporate WLAN ON as its primary interface for all kinds of applications because WLAN provides higher bandwidth and also because Bob has low or no mobility. His UE perceives that available bandwidth does not meet the present need of his time sensitive applications (because, e.g., several users are contending for the bandwidth). To cope with situation, his UE may turn 3GPP or non-3GPP WAN (e.g. SAE or WiMAX) Interface ON, as a secondary interface in addition to WLAN, for bandwidth increment. 

Usage Scenario 2. 
User/Device Moving at Pedestrian Speed: Now consider that during the lunch break Bob walks to the nearby cafeteria with his device and application ON using WLAN only as a primary interface. The device detects the motion type (pedestrian) and changes its mode from “User/Device Almost Stationary mode to “User/Device Moving at Pedestrian Speed” mode. This mode turns WAN Interface ON as a secondary interface. While moving, when his device perceives that quality of his primary interface (e.g. WLAN) is decreasing (because he is moving out from the coverage area of WLAN. To cope with situation, his device is already prepared (i.e. had WAN Interface is ON in addition to WLAN) and may receive packets on both interfaces (for packet loss prevention-not for bandwidth increment this time). When he is completely out of coverage area of WLAN, the session is completely handed over to WAN. In this Mode WLAN may go to sleep instead of turning it off completely. (On reaching in Cafeteria, if UE becomes stationary, it will change back to “User/Device Almost Stationary mode), trying to bring WLAN up again as a primary interface (if WLAN is not available obviously the device will continue to use WAN). 
Usage Scenario 3. 
User/Device is Moving at Vehicular Speed: While the employee is commuting back to home in the evening by car, the UE detects the motion type (vehicular), and changes its mode from User/Device Almost Stationary to User/Device at Vehicular Speed mode. In this mode, session is handed off to WAN and WLAN interface is turned off completely (not sleep-because due to high vehicular speed, it is neither feasible nor desirable to handover to WLAN). However in this mode if more than one WAN (e.g. WiMAX, SAE) are available those may be kept standby (either for packet loss prevention or bandwidth enhancement). On arrival at home he again becomes stationary and hands over to his home WLAN and spends rest of the time under the influence of Home WLAN. At home, there is a patchy coverage of both WAN as well WLAN. In the sitting room both WAN and WLAN are available, in the backyard WAN is available but no WLAN whereas in the basement WLAN is available but not WAN. In the sitting room, the device can operate in User/Device is Almost Stationary Mode, and if necessary may use both WLAN and WAN for enhanced bandwidth, while going to the backyard, User/Device Moving at Pedestrian Speed Mode may be triggered for packet loss recovery, and ultimate session handing over to WAN, or from WAN to WLAN while going from backyard to basement. 

Requirements

Based on the scenarios discussed in the previous section, the following requirement can be identified:
"It should be possible to take the UE movement status (e.g. if the UE is stationary, moving at pedestrian speed or moving at vehicular speed) into account when selecting the accesses to be used (provided the UE movement status is available)."










































