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1 Introduction

In this document we discuss the situation when a call is started on the LTE system, and the user moves out of LTE coverage. There will be a handover to another system (e.g. UMTS, GSM), and as the call is finished, the UE will be camping on the other RAT.
We shortly summarise the discussion in [1] of  the similar situation that exist today between 3G and 2G, and we propose a way to handle this situation in for LTE. Because cell selection on other RATs is already described in specifications, modifications to these specifications would be needed. 
2 Discussion
2.1 Between 3G and 2G

In 3G, if a call is started and the user is moving out of 3G coverage, there will be an inter-RAT handover to 2G. Then, as the call goes on, 3G coverage might be available again, but the user will remain on 2G until the end of the call. When the call is finished, there will be normal 2G reselection.
If the 3G network is the home PLMN, and the operator has no 2G coverage (i.e. the handover was to another PLMN), there will be a home PLMN search initiated by higher layer after some time, e.g. several minutes. During that interval, calls will occur on the visited PLMN, hence less revenues for the operator and higher cost for the user. When the home PLMN search is initiated, the user will see itself change from visited PLMN to home PLMN while actually not moving. So the user can see that it needs to wait for several minutes, or force a PLMN search to find its home PLMN.

If the 3G network is the home PLMN, and the operator has 2G coverage (i.e. the handover was to the same PLMN), there will be normal cell reselection. If the network is configured so as to favour reselection of 3G cells as compared to 2G cells, there is the possibility that the user is back to 3G more quickly, so it first needs to acquire 2G system information and do cell reselection to 3G cells. Another possibility is that the 2G system sends an inter-RAT Packet Cell Change Order to the UE.  In both case, there is some additional burden on the 2G system, either because system information is increased to assist UEs that camp on 2G to find 3G cells, or 2G network has to explicitly redirect the UE that finishes a call to 3G.
2.2 LTE and other RATs

Though LTE design is still at an early state, in principle, the same scenarios are likely to occur with LTE coverage vs. coverage of other RATs:
· when LTE coverage is lost, there will be an inter-RAT handover

· if LTE coverage is regained, as handover to LTE in the other RAT is not necessary (and handovers may cause service interruption for the user) the network will not hand over the UE again to LTE

· at the end of the call, unless we specify a different behaviour, the UE will normally camp on the other RAT and may reselect a LTE cell according to the specifications of this RAT
3 Proposal

When a user on LTE initiates or receives a call, the UE memorizes that the call was started on LTE. If there is a inter-RAT handover during the call, the UE does LTE cell selection after the call is released.

Another alternative would be that the network explicitly redirects the UE to the LTE, but this would require additional action on the alternative RAT, while this could easily be avoided.

In the case a LTE user has started a call but was handed over to another RAT, most probably because of lack of LTE coverage, when the call is released, the UE preferably tries to select LTE cells.

4 Conclusion

Though LTE would be preffered by UEs that are capable of another RAT, a user involved in a call might be handed over to another RAT because of limited LTE coverage, and remain in that RAT though LTE coverage is regained.

It is possible to avoid this situation by mandating the UE to remember that the call was started on LTE, and to reselect an LTE cell as the call is finished.
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