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1 Introduction

It has been agreed that mobility robustness optimization (MRO) in the multi-RAT case will be an important use case in Rel11-SON-WI. In last RAN3 meeting the problem of inter-RAT HO has been discussed, and requirements from operators on the corresponding use cases need to be provided for further discussion. Currently, there are four use cases on the table: Too early inter-RAT HO, Too late inter-RAT HO, Inter-RAT HO to wrong cell and HO to wrong RAT. In this contribution, we try to propose which scenario should be considered with much more priority from our perspective.
2 Discussion
The current 2G/3G mobile networks are already deployed with continuous good coverage. These networks will continue to serve up voice and mobile data for the foreseeable future. From inter-RAT network deployment perspective, some operator, e.g. CMCC, would deploy LTE network cells on top of already existent UTRAN and GERAN cells. The deployment of LTE cells would mainly be to offload data intensive mobile broadband applications for UTRAN or GERAN cells capacity. Therefore, operators would firstly apply discontinuous LTE coverage in special scenarios such as discrete hotspots or central metropolitan area, see figure 1 and it will take many years for LTE networks to reach the coverage levels of today’s 2G and 3G networks. 
As LTE networks are deployed, initial LTE RF coverage will be provided and inter-operation between LTE and legacy network is needed. Therefore, it  is  expected  that most  2G-3G  operators  will  choose  to  allow  mobility  with  their  existing  data  systems  to  extend  the coverage footprint. When moving within these networks, LTE to 2G/3G or 2G/3G to LTE, users may suffer some inter-RAT handover failure which may cause by inappropriate HO parameter setting or adjusting. Hence, it is required to discuss inter-RAT HO problem scenarios from LTE to 2G/3G and 2G/3G to LTE and further propose which scenarios should be accorded more priority.
                                          Figure 1：Inter-RAT network deployment scenario

In this section we will discuss some inter RAT HO problem scenarios which should be considered as priority inter-RAT HO scenario.
2.1 Too early UTRAN/GERAN to LTE HO 

The occurrence of Too early HO from GERAN or UTRAN to LTE happens when a connection failure occurs shortly after a successful HO from GERAN/UTRAN to LTE or during a HO and the UE attempts radio link connection in GERAN/UTRAN. But, from inter-RAT network deployment perspective described above, operator would deploy LTE network cells for boasting UTRAN or GERAN cells capacity. Thus from the operator point of view, it would better to have all UEs under LTE coverage to be served by LTE networks. Therefore, this Too early HO from GERAN/UTRAN to LTE may happen only if the UE is not under sufficient LTE coverage but the HO parameters are not correctly set.
Therefore;

Proposal1: RAN3 is kindly asked to study Too early UTRAN/GERAN to LTE HO problem and discuss its detection corresponding solutions.
2.2 Too late LTE to UTRAN/GERAN HO 
Too Late HO from LTE to GERAN/UTRAN happens when a connection failure occurs in LTE before the HO was initiated or during HO; the UE attempts of radio link connection is done in GERAN/UTRAN. But from figure 1, Too Late HO from LTE to GERAN/UTRAN occurs when the UE is already at LTE cell edge and LTE may no longer be able to serve the UE, but the HO was not performed correctly or was not initiated at the right time. Therefore, if the HO was set correctly, the Too Late HO from LTE to GERAN/UTRAN could be avoided.
Therefore;

Proposal 2: RAN3 is kindly asked to study Too Late LTE to UTRAN/GERAN HO problem and discuss its detection corresponding solutions.
2.3 HO to wrong RAT
Since there are more than one legacy networks for some operators, therefore, HO to wrong RAT may happen because of some wrong setting of inter-operation parameters. For example, CMCC has two legacy networks including GSM and TD-SCDMA. If the LTE is introduced, HO to wrong RAT should be avoided. For this use case we consider to discuss two sub-cases, which can be distinguished each other according to the RAT of the Wrong Target Cell and the RAT of the cell on which the UE attempts connection after the RLF.

In particular the sub-cases identified are:

1. HO from LTE to UTRAN with re connection on GERAN or HO from LTE to GERAN with re-connection on UTRAN, For simplicity we right:  HO from LTE to UTRAN/GERAN, with re-connection on GERAN/UTRAN
2. HO from UTRAN to LTE, with re-connection on GERAN or HO from GERAN to LTE, with re-connection on UTRAN; For simplicity we right: HO from UTRAN/GERAN to LTE, with re-connection on GERAN/UTRAN 
2.3.1 HO from LTE to UTRAN/GERAN with re-connection on GERAN/UTRAN

As discussed in section 2.2, when the UE served by LTE is moving toward LTE coverage edge, if the HO from LTE to GERAN/UTRAN is not performed accordingly, the UE will experience a connection failure. So, HO from LTE to UTRAN/GERAN with UE re-connection on GERAN/UTRAN is similar to Too late HO from LTE to UTRAN/GEARN in the fact that, when the UE at LTE cell edge is moving toward GERAN/UTRAN network, an appropriate HO target cell must be chosen to HO the UE on, otherwise the UE will experience a connection failure. Hence, in our perspective, likewise Too Late HO from LTE to GERAN/UTRAN, HO from LTE to UTRAN/GERAN with UE re-connection on GERAN/UTRAN must also be considered as priority MRO use case. 
Therefore;
Proposal 3: RAN3 is kindly asked to study HO from LTE to UTRAN/GERAN, with re-connection on a cell of GERAN/UTRAN other than the cell of target RAT problem and discuss its corresponding detection solutions.

2.3.2 HO from UTRAN/GERAN to LTE with re-connection on GERAN/UTRAN

With similar discussion in section 2.1, in our perspective, likewise HO from UTRAN/GERAN to LTE, with re-connection on GERAN/UTRAN may happen only if the UE is not under sufficient LTE coverage but the HO parameters are not correctly set. Therefore likewise Too early HO from UTRAN/GERAN to LTE, HO from UTRAN/GERAN to LTE with UE re-connection on GERAN/UTRAN must also be considered as priority MRO use case..
Therefore;
Proposal 4: RAN3 is kindly asked to study HO from UTRAN/GERAN to LTE, with re-connection on a GERAN/UTRAN cell other than target cell problem and discuss its corresponding detection solutions.

3 Conclusions

In this contribution, several proposals are provided and the proposals are summarized as follows:
Proposal: 
1. RAN3 is kindly asked to study Too early UTRAN/GERAN to LTE HO problem and discuss its corresponding detection solutions.
2. RAN3 is kindly asked to study Too Late LTE to UTRAN/GERAN HO problem and discuss its corresponding detection solutions.
3. RAN3 is kindly asked to study HO from LTE to UTRAN/GERAN, with re-connection on a GERAN/UTRAN cell other than target cell problem and discuss its corresponding detection solutions.

4. RAN3 is kindly asked to study HO from UTRAN/GERAN to LTE, with re-connection on a GERAN/UTRAN cell other than target cell problem and discuss its corresponding detection solutions.[image: image1.jpg]
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