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1. Introduction 

It has concluded in RAN3#77 to continue studying 1. Inter-RAT load reporting, 2. Inter-RAT MRO (focus on scenario “too late HO” from LTE to HRPD.  Furthermore, it was also concluded that for the next step, to study possible mechanisms. This paper discusses the nature of inter-RAT MRO Too Late handover.
2. Discussions
Here we have an assumption that the LTE will be rolled out gradually start as a hot spot in some areas where data traffic is large so to share traffic from congested HRPD cells. Therefore an example of the deployment scenario is shown as in Figure 1.
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Figure 1 E-UTRAN cells are deployed as hot spot in the coverage of HRPD cell
For the Too late from LTE to HRPD, it should be understood as “An RLF occurs after the UE has stayed in an E-UTRAN cell for a long period of time; the UE attempts to re-connect to a HRPD cell”, which is similar to the definition of the inter-RAT LTE/UTRAN/GERAN too late handover.

It might be already obvious, however the problem to solve need to be understood clearly. Here in this paper we are giving a simple analysis of the problem.

The too late handover problem here is that the UE are kept too long in LTE while the UE might be already leaving the LTE coverage.  The problem may happen when the threshold setting does not match with the realistic situation. The Inter-RAT handover is triggered by the threshold in the event B2 as “Event B2 (PCell becomes worse than threshold1 and inter RAT neighbour becomes better than threshold2)” [36.331].  Therefore the problem may be solved or by setting appropriate the threshold value. The detail how to set the threshold value will be implementation specific.

It is always true that in order to solve the problem, the occurring of the problem needs to be known first.  The measurement in UE and the reporting from UE is the tool that is agreed to use in Inter-RAT LTE -> UTRAN/GERAN handover. That similar tool can be re-used. That is, the UE makes the RLF report when an RLF occur after the UE has stayed in an E-UTRAN cell for a long period of time, the UE attempts to re-connect to a HRPD cell. 
The mechanism to report the RLF Report should be the same as what have been agreed in Inter-RAT LTE -> UTRAN/GERAN handover i.e. to have UE reporting the RLF Report when the UE return to LTE. This mechanism will have less or no impact on the HRPD as well as the network interfaces for transferring the related information. In fact, since the problem is likely to be in the LTE side, it would be also naturally to have the RLF Report information directly from the UE.
The RLF Report has been specified in 36.331 RRC today, and that has included the CDMA2000 measurement result (MeasResultsCDMA2000).   If it will be agreed that the UE always report to LTE, then probably there will be no other impact than stage 2 descriptions.
3. Summary and proposal.
This paper has studied the deployment scenario that is target for the purpose of Inter-RAT LTE to HRPD too late handover. Also the problem of the inter-RAT LTE to HRPD too late handover is explained. In order to solve the problem, it is needed for the UE to report the RLF Report when an RLF occur after the UE has stayed in an E-UTRAN cell for a long period of time, the UE attempts to re-connect to a HRPD cell.
Proposal: it is proposed to capture the proposed text to the TR.
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Annex

4.3
Mobility robustness optimisation (MRO) between LTE and HRPD
4.3.1
Use Case description

The assumption is that the LTE will be rolled out gradually start as a hot spot in some areas where data traffic is large so to share traffic from congested HRPD cells. Therefore an example of the deployment scenario is shown as in Figure 1.
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Figure 1 E-UTRAN cells are deployed as hot spot in the coverage of HRPD cell
The Too Late Handover from LTE to HRPD is considered to be a use case. The Too Late Handover from LTE to HRPD should be understood as “An RLF occurs after the UE has stayed in an E-UTRAN cell for a long period of time; the UE attempts to re-connect to a HRPD cell”, which is similar to the definition of the inter-RAT LTE/UTRAN/GERAN too late handover.
The too late handover problem here is that the UE are kept too long in LTE while the UE might be already leaving the LTE coverage.  The problem may happen when the threshold setting does not match with the realistic situation. The Inter-RAT handover is triggered by the threshold in the event B2 as “Event B2 (PCell becomes worse than threshold1 and inter RAT neighbour becomes better than threshold2)” [36.331].  Therefore the problem may be solved or by setting appropriate the threshold value.
4.3.2
Solution Description
[editor notes]: specification impact of the solution is also expected to describe in this subsection
For the Too Late Handover use case, the UE makes the RLF report when an RLF occur after the UE has stayed in an E-UTRAN cell for a long period of time, the UE attempts to re-connect to a HRPD cell. 
The mechanism to report the RLF Report should be the same as what have been agreed in Inter-RAT LTE -> UTRAN/GERAN handover i.e. to have UE reporting the RLF Report when the UE return to LTE. This mechanism will have less or no impact on the HRPD as well as the network interfaces for transferring the related information. In fact, since the problem is likely to be in the LTE side, it would be also naturally to have the RLF Report information directly from the UE.
The RLF Report has been specified in 36.331 RRC today, and that has included the CDMA2000 measurement result (MeasResultsCDMA2000).   If it will be agreed that the UE always report to LTE, then probably there will be no other impact than stage 2 description.
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