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1   Introduction
Based on the conclusions from last meetings and the following email discussions, the following scenarios should be considered:

Inter-RAT failure issues related to deployment of LTE over broader 2G/3G coverage:

a) Failure while in LTE reconnection at 2G/3G (too late HO) 

b) Failure during or after a HO from 2G/3G to LTE and reconnection back at 2G/3G (source RAT), may be at different cell than the source one (too early HO), in particular a HOF during an HO (during RACH attempt in LTE) or a RLF in LTE shortly after a HO (after successful RACH) 

Additionally, if the solution to the above problems addresses also problems listed below, it may be considered as an advantage:

c) Failure while in 3G, reconnection at LTE (too late HO) 

d) Failure during or after a HO from LTE to 3G and reconnection back at LTE (source RAT), may be at different cell than the source one (too early HO), in particular a HOF during an HO (during RACH attempt in 3G) or a RLF in 3G shortly after a HO (after successful RACH)

e) Failure during or after a HO from 2G/3G to LTE and reconnection to a different cell of LTE (HO to wrong cell)

It was agreed that scenarios (a) and (b) would be of highest importance. In the email discussions, an attempt was made at identifying the impact of the possible solutions.

In this document, we  provide a minimalistic solution, covering cases a and b, that are still future proof to be extended into a solution covering all identified scenarios. 
2   Discussion
2.1   Parameters to adjust

In general, the following parameters can be adjusted by inter RAT MRO:

Mobility from E-UTRAN to UTRAN:

· Serving cell threshold (denoted ESth)

· Target RAT threshold (denoted ETth)

Mobility from UTRAN to E-UTRAN:

· Serving cell threshold (denoted USth)

· Target RAT threshold (denoted UTth)

These parameters could for example be adjusted in the following way for the different scenarios:

· Scenario A: Increase ESth to make the HO occur earlier. 
· Scenario B: Increase UTth to make the HO occur later

It is also important to note that there is a relationship between the parameters. In scenarios where we use traffic steering in one direction (UTRAN->E-UTRAN) it is important that the UTth is set with a margin compared to ESth in order control the occurrence of ping pong. If the margin is small, this will result in a large amount of ping pongs, whereas if the margin is large this will reduce the usage of the LTE cells (restrict the number of UEs pushed to E-UTRAN).
2.2   Nature of inter RAT MRO

We believe that the benefit of using inter RAT MRO is the ability to fine tune the inter RAT parameter per cell. Consider for example the case of island coverage of LTE cells, where inter RAT mobility plays a more important role in the edge of the coverage. In the centre part however, inter RAT mobility will not play such an important role. 

Using MRO for inter RAT mobility would also enable the adaptation of the network to varying radio scenarios, for example if a coverage hole emerges due to changes in the environment (for example new buildings) and inter RAT mobility would be very useful to mitigate problems caused by this coverage hole.
Modifying inter RAT mobility parameters will have a large impact on end user QoS and require the coordination between two different RATs as indicated above. 

Hence, the inter RAT MRO algorithm will probably not be required adapt very quickly but it would instead be more important to provide a slow and stable solution. 

3   Proposed minimalistic solution
The idea is to find a solution for (a) and (b) that is minimalistic but still allows for future enhancements to cover all scenarios.
3.1   Scenario (a) - L2U too late

The proposed solution here is to use the RLF reporting mechanism so that the UE stores information about an RLF and reports this back to LTE when reconnecting. The eNB receiving the RLF report forwards the information to the last serving eNB, similar to what is done for intra LTE MRO. This would require additional information in the RLF report and a reporting mechanism over S1.
When analyzing the feasibility for future extensions of this solution, we believe that the added information in the RLF report and the ability to send the RLF indication over S1 would be useful for all the identified enhanced solutions. 

3.2   Scenario (b) – U2L too early
The proposed solution here is to let the RNC detect the cases of too early hand over. This is possible in the HOF case, since the UE is returning to the RNC with a “reconfiguration failure” and the RNC has not released the context for this UE.

It is also possible to let the RNC detect the cases when the UE manages to successfully connect to the LTE cell but then encounter an RLF. This however has some additional aspects that must be considered:

· The RNC must store the context a bit longer, to guarantee that the RNC will recognize the UE when returning.

· The RNC will not be able to differentiate between UEs returning due to an RLF or UEs simply returning in idle mode. The latter case could be due to normal cell reselection in idle mode or due to CSFB.

One proposed solution is to include a one-bit RLF indicator in the RRC connection setup in 3G. But introducing such a flag would probably not be needed in a future enhanced inter RAT MRO since the alternatives then would be to use the RLF report either in LTE (and use inter RAT signaling) or define a new RLF report in UTRAN . 
On the other hand, there is an agreement in RAN3 to introduce an indicator for CSFB. This only leaves the remaining ambiguity of UEs returning from idle mode due to cell reselection. And since the timer threshold (to detect RLF after successful handover as handover too early) is relatively small, we believe that this should not be a problem, since the number of UEs returning from LTE due to normal active-idle transition within this relatively short time should be small.

Since there is no new signaling added (neither between nodes nor between the UE and the network) we believe that this solution is future proof. The only possible impact is that depending on the solution for future enhancements is that the location of the decision mechanism may change.  
4   Conclusion

We propose a minimalistic solution covering the scenarios with highest priorities. We also analyse whether the mechanisms we are introducing can be re-used in an enhanced solution covering also the other use cases. 
Hence, bearing in mind that the deadline for Rel11 is approaching, we propose that we agree on using this minimalistic approach for inter RAT MRO in Rel11.
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