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1 Introduction

Release 9 has introduced a solution for Mobility Robustness Optimization based on eNBs storing UE contexts. In Release 10 the framework has been extended to support the same functionality based on more detailed reports by the terminals which is forwarded to other eNBs, and less on the eNBs storing UE context over a long time.

Furthermore, Release 9 has also introduced a solution for distributed Mobility Load Balancing.

The Work Item description [1] has proposed to look at the interaction between MRO and MLB such that both mechanisms can achieve maximum gain.

2 Conflicts between MRO and MLB
Both algorithms will change the handover parameters of a network. MRO will minimize the RLFs (and possible other rapid handovers) by detecting too early HOs, too late HOs and HOs to wrong cell and correcting the handover parameters accordingly.
MLB will try to change the handover parameters simultaneously together with a neighbour in case unbalanced load is detected between those two neighbors.

Obviously, there is a risk for MLB to create MRO problems (too early/late HOs, HOs to wrong cell). As a consequence, MLB may not be allowed to work on cell boundaries where the mobility situation is challenging. Hence MLB can only create gains on boundaries where users are slow, and the propagation slopes (pathloss, shadowing, etc.) are not too steep.

3 Dependence on QoS

RLFs may not be equally critical for every user. For instance, non-real-time users (such as FTP or web browsers) may accept more RLFs than real-time users (such as voice/streaming), if they get benefits from MLB at the same time.

From this we can conclude that QoS awareness of MRO would create more margin for MLB to create throughput gains.

The current MRO specification does not allow QoS distinction in general, in particular for too early HO and HO to wrong cell. In those cases the guilty cell is informed via HO Report, and it cannot associate this report to a UE context (even if it has stored a UE context).
For a too late HO, in a Release 9 implementation the guilty cell would still have the UE context stored, i.e. it would be aware of the QoS class for the affected user. However, a Release 10 implementation does not necessarily require the cells to store the UE context. Instead, all information has to be created at the cell where the UE re-connects or re-establishes after suffering a mobility problem, which forwards this information via RLF Indication. In particular the RLF Report sent by the UEs after suffering a mobility problem has been extended with additional information.

4 Solutions

So the target is that a cell which has created a mobility problem (such as too early/late HO, HO to wrong cell) is made aware of the QoS of the affected UE. The exploitation of such an awareness is vendor specific. In the most aggressive way NRT users may be excluded from MRO at all, but there will be other options as well.
There are 2 different options to create such awareness:

Option 1: Add QoS information to HO Report and the RLF Indication
In the memory-based Release 9 implementation a cell receiving the RLF indication still has the UE context and thus still has all the QoS information available. So it can easily add this information to the HO Report. In the memory-less Release 10 implementation a cell receiving the RLF indication does not necessarily store the UE context. However, the cell receiving the RLF Report from a UE which has recently suffered a mobility problem is aware of the QoS that the UE is requesting. This QoS is at least very likely to be unchanged compared to the previous QoS class. So the cell receiving the RLF report can easily add this information to the RLF Indication.

Option 2: Add QoS information to the RLF Report

The terminal sending out the RLF Report after suffering a mobility problem can add the previous QoS to the RLF Report. This would have the advantage that the information is definitely not outdated. The RLF Report is already part of the RLF Indication. The cell receiving the RLF Indication can add this information to the HO Report (cf. option 1). However, it needs to be clarified if the UE has the necessary knowledge about used QoS.
Since Option 2 has terminal impact, option 1 seems to be easier. However, both options need to be discussed before the decision is made.
5 Conclusion
We have discussed that QoS aware MRO can leave more degree of freedom to MLB and thus allows for more MLB gains. In order to create this awareness we propose RAN3 should discuss this scenario further and analyse the solution options presented above.
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