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1
Introduction
A high degree of inter-dependence between candidate use-cases for Rel-10 intra-LTE SON could require that some problems need to be treated together. Such inter-dependence may be characterised by input data and corrective actions being common or at least could be common. This makes difficult a pure top-down approach where the problems to be treated are selected independently of the solution.  In this paper we study inter-dependence of intra-LTE SON use-cases by looking at their required metrics / input information and the corrective actions. The analysis is first applied on the Rel-9 achievements, and then on a list of  problems potentially to be addressed in Rel-10. 
2
Discussion
The solutions for the main use-cases discussed so far in RAN3 are composed of two steps: 
· Collection and/or transfer of information, definition of metrics.
· Corrective actions

Such description has been used by several companies in SON Rel-9 discussion papers (e.g. [1], [2]), and helps visualisation of inter-dependence or orthogonality relations between the problems to be treated. We apply the analysis on the Rel-9 achievements as well as on a tentative list of candidate intra-LTE Rel-10 topics.
The Rel-9 achievements may be summarised in the following way:
	
	Problem to be solved
	Information (metrics, other information)
	Corrective actions

	MLB
	Unequal traffic load
	- Cell load metrics
	- Handover actions
- Cell reselection threshold setting (implementation dependent)
- HO trigger modification (MOBILITY SETTINGS CHANGE)

	MRO
	Reduce number of HO related RLFs
	- Feedback of RLF information to source cell (RLF INDICATION / HANDOVER REPORT).
- Last RSRP measurement of serving and neighbour cells before RLF (distinguish coverage hole from too late handover).
	- HO trigger modification (MOBILITY SETTINGS CHANGE)

	RACH Optim.
	RACH collisions, low preamble detection probability and limited coverage due to poorly configured RACH.
	- RAN2 metrics.
	- Autonomous modifications in the eNB
-  Exchange of some PRACH configuration information on X2


Table 1: Rel-9 achievements
From table 1 we conclude that the treated problems are quite orthogonal – the input information as well as the corrective actions are mostly different with the exception of the HO trigger modification applicable both for MLB and MRO.
In the following table we attempt a similar analysis of problems potentially to be addressed in Rel-10: 
	
	Problem to be solved
	Information(metrics, other information)
	Potential corrective actions

	MRO / CCO/ MDT
	Call drops or performance losses due to unintended holes in the coverage and/or not enough cell overlap.
	- Call drop rates

- Last RSRP measurement of serving and neighbour cells before RLF (distinguish coverage hole from too late handover). 

- UE Power Headroom report (detect UL coverage hole).
- FFS: Other drive test measurements.
	Increase cell overlap: 

- HO trigger modification in source and/or target cell (MOBILITY SETTINGS CHANGE) (for hysterisis adaptation)
- Up-tilt /  Power optimisation

- Switch on sleeping cell ?

	MRO / CCO
	Ping-pong HO between cell1 and cell2 or short stay in target cell 
(cells overlapping too much or HO triggered too early or to wrong cell)
	- Detection of ping-pong or short stay: UE history information.

- Cell overlap measurement: metrics to be defined
	Reduce cell overlap: 

- HO trigger modification in source and/or target cell (MOBILITY SETTINGS CHANGE) (for hysterisis adaptation)
- Down-tilt / Power optimisation

	MRO
	Reduce nb of inter-RAT HO related RLFs
	- inter-RAT Feedback of RLF information to source cell.
- Last UE measurement of serving and neighbour cells before RLF (distinguish coverage hole from too late handover).
	- Inter-RAT HO trigger modification 

	CCO
	Too low throughput at cell edge
	- Traffic counters for UEs at cell edge.

- Other performance metrics (to be defined, cf. R3-10xx21)
	- HO trigger modification in source and/or target cell (MOBILITY SETTINGS CHANGE)

- Up-tilt / Power optimisation

	CCO
	Too low mean cell throughput
	- Traffic counters for cell.

- Other performance metrics?
	-  Tilt (up/down?) / Azimuth / Power optimisation


Table 2: Problems potentially to be addressed in Rel-10.
From the table above we see that different problems often lead to the same kind of corrective actions. A question is then in which order the SON algorithm shall activate the corrective actions of the different problems, but we believe the answer must be provided by the implementation. 
Another question is how to realise power / tilt optimisation, which will have high impact on KPIs in concerned cell as well as in neighbour cells. A possible answer is that the eNBs doesn't autonomously perform such modification, but just provides recommendations to a central unit (O&M).
Based on this, it then seems that the highest added value for Rel-10 standardisation is, once the list of new problems to be solved is agreed, to work on the definition of the diagnostics information / metrics as well as exchange of such information between the nodes.
3
Conclusion
We have suggested a list of problems potentially to be addressed by RAN3 SON work in Rel-10. The list is not intended to be complete and should be discussed. However we believe that the inter-dependence of the problems with relation to input data and corrective actions should be taken into account when agreeing the Rel-10 standardisation scope.
Proposal 1: Inter-dependence of the problems to be addressed by RAN3 SON work should be taken into account when agreeing standardisation scope for SON.

Proposal 2: Considering that power and tilt configuration has high impact on KPIs in concerned cell as well as in neighbour cells, standardisation of such corrective actions should not be prioritised for Rel-10 standardisation.
Proposal 3: Once RAN3 has agreed on the list of problems to be addressed, we propose that Rel-10 work should prioritise work on the definition of the needed information / metrics for the agreed problems.
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