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Discussion and decision
1. Introduction

In the joint RAN3-SA5 meeting in January 2009, the work split between SA5 and RAN groups on the topic of minimizing drive tests (MDT) was agreed [1]. Since then SA5 has discussed use cases for minimising the drive tests and the SA5 findings were communicated to RAN2 via LS [2]. RAN2 has been studying measurement and reporting capabilities for minimization of drive tests [3]. 

In the study, RAN2 has agreed that relations of MDT to SON functions should be assessed in order to avoid duplication. This document provides an analysis regarding interrelations between SON SOF and MDT, and proposes a way forward.
2. Discussion

The general requirement behind the candidate solutions for the minimisation of drive tests [3] is that logs related to network problems, failures and/or performance indicators are collected and possibly related to radio conditions and UE location so that the operator can take an accurate picture of the network performance and use it during the different operational phases (e.g. network planning, dimensioning and optimisation).

As such, the application of solutions for the minimisation of drive tests is wider than the scope of the SON functions, as the latter only covers the optimisation phase, since it is related to the self-optimisation of control parameters for specific radio functions.

Nevertheless it can be further analysed whether the presence of SON functions in the network can reduce the benefits of the solutions proposed for the minimisation of drive tests.
For this analysis the existing SON functions already described in TR36.902 [4] are considered. Among all the use cases identified, description of actual solutions is provided for the following use cases & functions.
Mobility Robustness Optimization

· Detection of too late HO
· Detection of too early HO
· Detection of HO to a wrong cell
Mobility Load Balancing Optimization
· Intra-LTE load balancing

· Inter-RAT load balancing

RACH optimization

· Auto-configuration of RACH parameters by the eNB 
2.1. Mobility Robustness Optimization
Description of SON functions

Detection of too late HO:

This detection may rely on the fact that, 1) RLF in the source cell before the HO was initiated or during HO procedure and 2) UE re-establishes the connection in a cell different than the source cell.
Detection of too early HO:

This detection may rely on the fact that, 1)
RLF occurred short time after the UE successfully connected to the target cell and 2) UE re-establishes the connection in the source cell
Detection of HO to a wrong cell:

This detection may rely on the fact that, 1)
RLF occurred short time after the UE successfully connected to the target cell and 2) UE re-establishes the connection in a cell other than the source cell or the target cell
Comparison

All in all, the functions are based the RRC connection re-establishment procedure and interaction between the source cell and the destination cell of RRC connection re-establishment procedure. The very first indication of those non-optimal handover is the RRC Connection Re-establishment Request message from the UE, which is followed by communication between the source and the destination cell (that could be the same cell or cells within the same eNB).
Real time eNB behaviours associated with the handover procedure (e.g. triggering handover) is part of input parameter for the detection of a non-optimal handover. Thus the detection function needs to be executed in real time when the RRC connection re-establishment happens.
The SON mobility robustness optimization is “re-active” optimization and addresses the scenarios when the UE measurement report is not seen by the network.
On the other hand a handover event logging for MDT can provide UE measurements that should have led to a handover. Those two are therefore complementary. As such this approach can be considered “pro-active”. Moreover it allows for detecting the nature and the location of the handover failure, especially where the parameter adaptation by the SON function is not effective.
2.2. Mobility Load Balancing Optimization
Description of SON functions

Although detailed solution for the inter-RAT load balancing is mostly FFS in [4], it can be seen from the descriptions for the intra-LTE load balancing that the optimization is based on information that is available in the network, with potential exchange of information among network entities.

Comparison

There is no mentioning on UE involvement in the solutions. Furthermore load balancing optimization is not part of use cases indentified for MDT.
2.3. RACH optimization
Description of SON functions
It should be noted that the SON RACH optimization in [4] assumes the following architecture.

· The UE reports performance metrics for random access procedure

· O&M can provide value ranges for RACH parameters to the eNB 

· Optimizations (auto-configurations) are performed locally at the eNB (i.e. no exchange of UE reports over X2/S1)
Comparison
Inter-relation between SON RACH optimization and MDT RACH failure measurement has been discussed at high level and it was thought that this needs to be further studied.
This current SON architecture actually suggests that the RACH optimization is possible only when the UE has connection to the eNB at which the UE has performed random access procedure. That is, the UE only reports the details of a “successful” random access procedure.
A random access procedure failure leads to the RRC connection release or the initiation of RRC connection re-establishment procedure in which the UE releases the association with the last serving cell. At this point the RACH parameter metrics collected by the UE for the SON RACH optimization purpose become obsolete in the above architecture.
On the other hand, MDT RACH failure measurement focuses on failed random access procedure events, which is complementary to the SON RACH optimization. Indeed the metrics like the “total access delay” or the “number of preamble attempts” in successful random access procedures only tells a part of whole story. Especially with the “endless random access by MAC” concept adopted in [5] for CCCH transmission, it is harder to fine-tune the RACH parameters in relation to RRC timers (e.g. T300, T304). 
Only with RACH optimization the eNB only sees “good ones“. The eNB could hardly guess if the number of “edge users” that were close to RACH failure is large enough to justify more aggressive setting of RACH parameters. This is because the eNB can not be completely sure what fraction within the associated RRC timers the UE spent for the random access procedure. Moreover localised problems cannot be detected if radio measurements and UE location are not reported.
On example of functional split between those two functions is that the measurements collected by MDT can be used as input to the operator’s OAM system that actually derives general setting (e.g. antenna tilting) as well as providing value ranges for RACH parameters that are to be further optimized by the eNB through SON RACH optimization.
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Figure-1: Example of functional split between SON RACH optimization and MDT RACH failure measurement
3. Conclusion
An analysis on the inter-relation between existing SON functions and MDT measurements is provided. We do not see any critical overlap between those functions.

Furthermore, it has been shown that those two functions are complementary and can provide a complete solution for the network optimization ranging from the initial deployment phase to the further optimization phase.

Proposal:

To confirm that there is not overlap between the existing SON functions and MDT functions  
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