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1   Introduction
In the current SON WID, there is one part referring to MRO enhancements: 

Mobility Robustness Optimisation (MRO) enhancements

Extending solutions for MRO for inter-RAT scenarios considering especially UMTS and LTE and intra-UMTS scenarios. In case of intra-UMTS scenarios, the solutions for MRO problems already defined for intra-LTE should be the priority.

In this document, we discuss the scenarios of most importance for inter RAT MRO.
2   Background
Inter RAT MRO has been discussed in the scope of MRO rel 10. At RAN3#69 it was agreed [1] to focus on two inter RAT use cases: Inter RAT too late handover and Inter RAT unnecessary Handover. It was also agreed to improve the Intra-LTE MRO reporting by allowing the UE to send the RLF report also from idle mode. 

In Rel10, there was no agreement to include the inter RAT too late handover. The main reasons (although not minuted)  was the need for new information reported from the UE and it was considered difficult to get an agreement on this before an agreement was reached for the improved RLF report needed to improve the Intra-LTE MRO reporting 

So, in Rel10, the possibility to detect problems related to inter RAT mobility is limited to detect unnecessary HO from LTE. 
3   Discussion

3.1   Scenarios

The possible scenario can be defined by the maturity of the coverage in the different RATs and the wish to push UEs to a certain, preferred RAT. This wish to push UEs may be due to the offered QoS in the preferred network and also due to load balancing in combination with a limited penetration of capable UEs, where we would for example like to push all or part of the capable UEs to the preferred RATs.
One of the most likely scenarios for inter RAT mobility is the occurrence of an LTE network covering the same area as a legacy network (GERAN or UTRAN). In most scenarios, the LTE network will have poorer coverage. The reason for this is that the legacy networks are likely to be more mature, and that the LTE network may be deployed only partly in a nationwide coverage.
In addition to this, there is also a wish to push capable UEs from the legacy networks into the LTE network and make them stay in the LTE networks as long as possible. The reasons for this is partly since the LTE network most likely will offer a better QoS for the end users, but also since the penetration of LTE capable UEs are likely to be lower in the initial years, making it beneficial to offload the LTE capable UEs from the legacy networks when possible.

Another example of this is when we have multiple legacy systems. In this case, it may be interesting to improve the mobility between for example GERAN and UTRAN in a similar way. This means that we would try to push all or some of the UTRAN capable UE to UTRAN as soon as possible and let them stay in UTRAN as long as possible.
We call this most typical scenario, Scenario A.
Observation 1: In scenario A we would like to push UEs to a preferred network with less mature coverage. In this scenario it would be important to move the UEs to the preferred networks as soon as possible and let them stay in the preferred RAT as long as possible.
Another possible scenario is when preferred RAT is deployed with very strict requirements on coverage, or in low frequency bands. In this scenario, the coverage of the preferred RAT may be more mature than the other RATs. Therefore the requirements on setting the mobility parameters are much less strict. 
We call this scenario B.
Another example of this scenario is when the preferred network has the most mature coverage is if energy saving is employed and there is a wish to move UEs to a legacy network in order to switch off the network supporting the least amount of UEs (for example switch of the LTE network and move UEs to UTRAN). 

Observation 2: In scenario B, when the preferred RAT has more mature coverage than the source RAT, the need for parameter optimization is limited.
3.2   MRO Use Cases

Based on the discussion in the previous section, we believe that is of most importance to define solutions for scenario A.

Firstly, if it is important that we handover as soon as possible to the preferred RAT while still not causing too many failures, it is important to be able to detect too early handovers. One special case of too early inter RAT handovers is when the UE shortly after reconnects in a third RAT. 

Observation 3: When moving to a preferred RAT, it is important to detect too early and wrong IRAT Handovers.

Secondly, to make the UE stay as long as possible in the preferred RAT, it is important to adjust the mobility parameters for when leaving this RAT. If the handovers are performed too early the UE could have actually remained in the preferred RAT. This possible to detect using the unnecessary IRAT handover defined in Rel 10. But it is also important to detect the cases when handover is performed too late, causing a dropped call and a reconnection in the non-preferred RAT.

Observation 4: When moving from a preferred RAT, it is important to detect unnecessary and too late IRAT handovers. 

4   Conclusions
We think it is reasonable to assume that most UTRAN/GERAN networks have mature coverage while the LTE networks may not. Therefore, we believe that the following use cases are of highest importance;

· LTE->UMTS/GERAN: Unnecessary RAT and Too Late RAT
· UMTS/GERAN->LTE: Too Early RAT and Wrong RAT
However, in order to also cover the case of UMTS/GERAN mobility, we believe that the following use cases can be defined with a slightly lower priority:

· UMTS->GERAN: Unnecessary RAT and Too Late RAT
· GERAN->UMTS: Too Early RAT and Wrong RAT
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