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Abstract of the contribution:
This document compares the candidate discovery and target selection problem in the tradition 2G/3G intra-system handovers and that problem in the 3GPP/non-3GPP inter-technology handovers and illustrates some fundamental differences between the two cases. Our conclusion is that due to these fundamental differences, a different solution is needed for effective candidate discovery and target selection in 3GPP/non-3GPP inter-technology handovers.
Discussion
1) Intra-system handover candidate discovery and target selection problem

Figure 1 shows a coverage diagram and intra-system handover in a traditional 3GPP environment (for simplicity, we show the cells in the same size, while in practice a system may contains both micro-cells and macro-cells).
In Figure 1, UE1 and UE2 are currently served by BS0 but they may potentially be handed over to another BS depending on their movement.
In such an intra-system handover case, the following characteristics are noticeable:
· Cell placement - carefully planned and well-known;
· Cell overlap - carefully planned and well-known;
· Intra-system handover candidates:

· Neighbouring cells: {BS1, BS2, …, BS6};
· Same for UE1 and UE2;
· Each candidate cell is of the same owner and under same service agreement;

· Each candidate cell is of the same capabilities (QoS etc.)

· Intra-system handover candidate discovery – not needed (neighbouring cells are of the same network and thus already known);
· Intra-system handover target selection criteria:

· Signal strength is typically the only deciding factor, which in turn solely depends on to which direction the UE is moving;
· Observations:

· Handover candidate discovery is a non-issue;

· Signal strength per UE’s measurement is normally the only and ultimate deciding factor for selecting the target BS in active session handover (except for handovers due to reasons not related to the user session, such as for load balancing);

· UE measurement comes with relatively low cost/penalty since it is on the same radio interface and natively supported and optimised as per the link spec;
2) Inter-system handover candidate discovery and target selection problem

Figure 2 shows an example of the intersection of multiple network coverages where inter-system handover is most relevant in order to provide seamless mobility capability across different networks. In the example, we show that UE1 to UE4 are currently served by BS0 from the LTE network owned by Operator X.
In such an inter-system handover case, the following characteristics are noticeable:
· Cell placement - not overall coordinated 

· Cell overlap - not overall coordinated
· Inter-system handover candidates:

· Cells providing alternative coverage from other systems that overlaps with the serving LTE cell – {2G/3G BS from Operator A, Wi-Fi AP from Airport D, WiMAX BS from Operator W};

· Each candidate may be of different owners and under different service agreements;

· Each candidate may be of different capabilities (QoS etc.)

· Full list is not necessarily what’s actually useable for a given UE at a particular location (e.g., UE1 candidate – {WiMAX BS}; UE2 candidate – {WiMAX BS, 2G/3G BS}; UE3 candidate – none; UE4 candidate – {WLAN AP, 2G/3G BS}).

· Inter-system handover candidate discovery:
· A real issue for inter-system handover;

· Requires a solution that can provide the actual candidate list for a given UE at its current location;

· Inter-system handover target selection:

· Signal strength may no longer be the sole deciding factor. Service agreements, cost benefits, QoS may override signal strength (e.g., UE4 may handover to the WLAN AP because it’s free and fast; UE2 may select the 2G/3G BS over the WiMAX BS due to a more favourable service agreement);
· Observations:

· Inter-system handover candidate discovery is a complex problem; 
· Relying on the UE to scan for non-3GPP alternative networks at each location is a possible solution but may impact the battery life of the UE; 

· Signal strength per UE’s measurement is no longer sufficient for selecting inter-system handover target;

· It is critical to provide a mechanism that can provide the actual candidate list for a given UE at its current location, and with a rich set of information about each candidate (e.g., owner, service agreement level, cost, QoS support, etc.);
Conclusion

Handover candidate discovery and target selection for inter-system mobility is far more complicated than the handover candidate discovery and target selection for intra-system mobility. The solution in nowadays 2G/3G systems, which is primarily based on the propagation of neighbouring cell list and on the UE’s measurement, is no longer sufficient. It is necessary to define a mechanism that will be able to provide the actual inter-system candidate cell list according to the current location of the UE, and provide a rich set of information about each of the candidate cells (e.g., technology type, owner, service agreement level, cost, QoS support, etc.). The 802.21 Media Independent Handover Information Service [1] can be leveraged to build such a mechanism.
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Figure 2. Handover candidate and target selection in inter-system case
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Figure 1. Handover candidate and target selection in traditional intra-system case
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