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1
Introduction
RAN3#69 agreed upon to further prioritise too late and unnecessary inter-RAT HO use-cases in Rel-10 which are described in the internal TR 3.023 [1]. This paper provides background information and a discussion linked to these use-cases.

2
Background
Too late handover
We distinguish two cases of too late handover. In the first case the RLF is detected without any HO preparation having been initiated. In the second case the eNB has performed IRAT HO preparation but the handover execution phase fails. In the studied LTE -> 3G scenario with ubiquitous 3G coverage, the only reason for failed handover execution is in our understanding that the eNB is not able to send the Handover Command to the eNB as illustrated in Fig. 1. However in both cases the eNB already detected the RLF. In the first case an IRAT RLF INDICATION may inform the eNB about the cell (and RAT) the UE reconnected. In the second case such inter-RAT signalling doesn't bring additional benefit in our view unless an RLF Report brings additional information (UE location information in particular).
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Fig. 1: Too late handover from LTE to 3G following IRAT HO preparation.

Unnecessary handover

In an automatic system for handover optimisation, the unnecessary handover detection is an important counter-part to late handover detection in order to avoid that too conservative inter-RAT handover thresholds are chosen. The latter would strongly degrade the performance in zones covered by LTE because UEs handed over from LTE to UMTS might not easily be handed over back again (to avoid ping-pong). Moreover unnecessary handovers to 3G might be performed in border zones between two LTE cells, thus handing UEs over to 3G even in areas having continuous LTE coverage.
An unnecessary handover doesn't create RLF, so signalling linked to RLF is not operational for this use-case. The TR describes as a possible solution periodical UE measurements of the source RAT following the inter-RAT handover to the target RAT. The measurements then need analysis either in the RAT where they are performed or in the source RAT. In both cases inter-RAT network signalling is required, either in order to transfer the analysis result (in an IRAT HANDOVER REPORT message) or  to transfer the measurement data.

3
Discussion
First of all we see two possible objectives of the Rel-10 work:

· either enable a decentralised SON algorithm in the eNB to automatically optimise the  IRAT HO thresholds
· or only serve KPI purpose for the prioritised use-cases in order to permit optimisation of IRAT HO thresholds by a centralised algorithm based on offline counter assessment (which may trigger e.g. MDT).

In our view the objectives should be discussed by RAN3 and the corresponding clarification captured in the TR.
If RAN3 decides that only the KPI purpose needs to be served by the Rel-10 inter-RAT MRO work, we believe that thourough analysis of the scenarios to be supported as well as already existing counters needs to be performed before further work on enhancements of the standard. If counter assessment is used for triggering MDT or other general tool for coverage analysis, very detailed KPI data may not be required.
If it is clarified that the the Rel-10 work shall enable autonomous corrective actions in the eNB, we believe it is important to prepare a complete and consistent signalling "package" covering both detection of too late HO and unnecessary HO in line with the description in the TR. A partial solution will then not fulfill the requirement. In such solution the IRAT UE RLF Report may become part of the package as a means to inform the target RAT about the last LTE cell serving the UE.
4
Conclusion
We have provided some analysis of the inter-RAT MRO use-cases prioritised by RAN3#69 and captured in TR 3.023, and discussed the link between these use-cases. In its current version the TR 3.023 doesn't specify whether the Rel-10 inter-RAT MRO work should enable autonomous IRAT HO threshold adaptation in the eNB, or whether only KPI purposes are targeted. Such clarification is needed for further progress.
Proposal 1: We propose that RAN3 further clarifies the objective of the Rel-10 inter-RAT MRO work.
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