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Justification *

1) Mobility Robustness Optimisation (MRO) enhancements

For LTE, the SON (Self-Optimizing Networks) concept and many features have been standardised from Rel-8 to Rel-10. SON aims at maintaining network quality and performance with minimum manual intervention from the operator. Even though the Automatic Neighbour Relation (ANR) function and the Minimization of Drive Tests (MDT), specified in the LTE context, were introduced during Rel-10 in UTRAN as well, most problems that have SON solutions in LTE are not addressed in UTRAN. Introducing SON functions for UTRAN is also important for operators to minimize operating expenses. 

One of the use cases addressed in Rel-10, namely the Mobility Robustness Optimisation Enhancements (MRO), was completed with appropriate support for LTE. The need for an adequate inter-RAT solution was identified, but since there was no time to complete it during Rel-10 due to some work prioritisation, the inter-RAT MRO enhancement topic was postponed. The solution defined for LTE in Rel-10 enables the network to detect MRO related problems if the UE re-connects to an LTE cell. However, it is possible after a connection failure the UE selects a cell at different RAT. Currently there is no mechanism to detect such event and to enable its correction.
In addition, this MRO enhancement topic may include coordinated configuration of the mobility parameters (e.g. threshold for the measurement) for inter-RAT mobility.
2) Short stay and inter-layer ping-pong scenarios in intra-RAT and inter-RAT environment

Already during the stage-1 work on SON in Rel-9 some problems related to mobility have been identified, but never solved. As stated in the TR 36.902, there are mobility issues that do not lead to connection failures. There seem to be two groups of problems: 
-
Unnecessary short stays when moving across a network;
-
Intra-RAT inter-layer or inter-RAT ping-pongs.

These events may be especially relevant in case of HetNet deployments, where a macro cell overlaps with several low power nodes, but are not exclusive for those deployments: macro cell deployments will also benefit from possible solution. In both cases, the problem is to distinguish unnecessary HO from the one that was needed. Then, once detected, necessary information about the event must be collected and passed to the cell where the issue originates from. Finding solution for these problems shall be the objective of this use case.
3) Selection of the proper RAT based on QoS related information exchanged between RANs of different RATs.

From QoS perspective, it is important to ensure the correct understanding of the supported QoS between UTRAN and E-UTRAN to ensure Inter-RAT (UMTS to LTE, may be extended to LTE to UTRAN) Handover performance. 

4) Extensions to existing ANR mechanisms 

The ANR is now applicable to UTRAN and E-UTRAN, with detection of inter-RAT Neighbour relation in both sides. A signalling-based solution which involved respective networks nodes may give improvement for the Inter-RAT Neighbouring Relation (NR) verification and coordination considering the dynamic changes in network topologies.
In UTRAN, the Automatic Neighbour Relation (ANR) feature was concluded in Rel-10 without the support of CSG cells. Which means an ANR log from the UE will not contain CSG cells either as source or detected cells. It is desirable to extend the automated solutions also to allow any type of HNB (open, hybrid, closed), so that their neighbour relations can be to managed automatically. Hence it could be expected that a report from the UE may contain any, or a combination, of:

1.
CSG source cell – CSG detected cell

2.
Macro source cell  –  CSG detected cell

3.
CSG source cell – Macro detected cell

Also, there is necessity for some improvements in Rel-10 ANR. That includes better handling of large number of small cells and enhancements to the UE parameters and measurements, solutions for no Iur connectivity, and details concerning behaviour during RAN sharing.
5) Further coordination between MRO and other traffic control mechanism (MLB or traffic steering) to provide necessary robustness of overall SON solution

Another element needed to complete the SON work is coordination between the mechanisms defined for MRO and traffic steering or Mobility Load Balancing (MLB) solutions. MRO reaction may need to be different in case of mobility based purely on radio conditions and that caused by traffic steering or MLB. Such enhancement could minimize the risk of conflicting decisions and help improve overall performance of the system.

6) Investigating and evaluating methods to verify the status of the cell’s radio resources (Self-Healing)
Currently, SA5 is conducting a study on the self-healing topic. In order to keep the SON work in TSG RAN open for input coming from SA5 during Rel-11, it is proposed to take this topic into the list of items.

Work on this topic should not start before the feasibility study in SA5 has reached a stable status.
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