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Discussion & decision
1 Introduction

In this document, we would like to discuss a situation where inter-RAT handover to 2G is used because of limited 3G coverage, in particular what is feasible according to current specifications and if it is in practise possible to adopt such solutions in existing network deployment.

If it is seen that these solutions have significant drawbacks, we propose to consider another way out so as to improve UE behaviours, for the benefit of both user and operator.
2 Discussion
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, though the user might actually be good 3G coverage (i.e. the user is not at the edge of 3G coverage), there will be normal 2G reselection.
2.1 3G only PLMNs

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.

2.2 Mixed 3G & 2G PLMNs

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 after call release.
Because some services are not available on 2G (e.g. video calls), the user should either camp back to 3G if available, or be handed over to 3G when it attempts to use them (if UE implementation allows to attempt a video call while on 2G coverage).

In 2G, the network may indicate 3G cells in “3G cells reselection list”, with thresholds for reselection to 3G. In this case, the UE is mandated to determine the UTRAN best cell within 30 seconds. Then, reselection of a 3G cell can occur depending on the thresholds (RSCP, Ec/No) and of the offset used to avoid ping-pong between 2G and 3G. Depending on the settings, reselection of a 3G cell, while in good 3G coverage area, might take more or less time.
However, relying on the generic mechanism of reselection of a 3G cell while in 2G has some drawbacks:

· the amoung of system information on 2G cells is increased, so as to indicate all 3G cells which might be visible in the neighbouring area
· the 3G reselection parameters in 2G system information (RSCP, Ec/No thresholds, offset) are normally intended for UEs that move near the edge of 3G coverage, in order to avoid too quick selection of 3G, but they could in fact delay the reselection of a 3G cell for the case of a UE that could be in a good 3G coverage area.
Another possibility is that the 2G system sends an inter-RAT Packet Cell Change Order to the UE, but this requires some previous activity (measurement reports) and additional network activity.
 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 and configuration of reselection parameters could be a problem, or 2G network has to explicitly redirect the UE that finishes a call to 3G. 
3 Alternative
We would like to consider an alternative possibility where the UE attempts to camp on 3G when the call is released in 2G, but was initially on 3G and later on, there was a 3G to 2G inter-RAT handover.
There could be several options for such a procedure:

· specify a modified reselection procedure on 2G, where 3G is privileged (e.g. ignore offset)

· allow UE to attempt camping on 3G (i.e. using existing 3G selection/reselection procedure)

· use NAS action

We note that there exist a mechanism where UE can use preferred RAT for Home PLMN stored in the SIM. While this information has a different purpose, it seems to be a similar scenario to the one which we are considering now: after the call that was started on 3G HPLMN is released in 2G, it is not known if there is coverage of 3G HPLMN, UE searches for 3G cells. So an option could simply be HPLMN search.

We have no strong opinion if the UE action should be handled in NAS or AS.

We note that backward compatibility (i.e. possibility to implement in Rel-99 UEs) would be an advantage, especially if it is possible to allow the new UE behaviour in existing networks.

4 Conclusion

We have discussed the situation where inter-RAT handover to 2G is used because of limited 3G coverage, but the call will finish on 2G even if there is 3G coverage.
We propose to discuss what are the solution currently employed, and within which delay a UE is back to 3G, so as determine if an alternative, such as mentioned would be useful. 








































































