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1 Introduction

In RAN2#86b, it has been agreed that there is a need of multi-carrier configuration during handover from E-UTRAN to UTRAN. The enhancement of Inter-RAT handover was previously discussed [1] in RAN3#85b.
In this document, we provide further analysis of the use cases and possible solutions.
2 Discussion
2.1 Considerations on use cases for multi-carrier
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Figure 1: impacts on consistent user experience from E-UTRAN to UTRAN

Normally E-UTRAN network offers higher throughput than UTRAN does, and it is reasonable to maintain the service experience for UE when it moves from E-UTRAN to UTRAN. However, currently there is no standardized way for UTRAN to retrieve the important assisting information during IRAT handover. The newly introduced multi-carrier configuration in RAN2, may lead to non-optimized handover due to lack of necessary information from source RAT. Some use cases are listed for open discussion.
Case 1: If the UE enjoyed high data rate within E-UTRAN cell and some important information e.g., measured results, can be transferred to UTRAN, then the RNC is able to make a wise decision to configure multi-carrier to maintain the consistent experience under the condition that the radio resource is available and the expected throughput is reachable.
Case 2: On the other hand, if the source data rate is not that high for certain services, UTRAN can also decide to configure only a single carrier for the UE so that the user experience can be kept and the handover signalling overhead will not be unnecessarily considered.

Case 3: When there is a coverage triggered handover, it is the highest priority to make a successful handover from E-UTRAN to UTRAN. Therefore it is beneficial for the network not to configure multi-carrier which requires more signalling and thereby increases the risk of failure. 
Case 4: If there is an IRAT handover triggered by load and the radio resource is unavailable in UTRAN, the network needs more information to decide wisely not to configure multi-carrier considering the user experience. The target RNC may have to reject the handover if it cannot afford the source throughput of UE even with the multi-carrier configuration.
Based on the above analysis, it can be seen that the network should consider whether configure multi-carrier or not based on the useful information from E-UTRAN.

Proposal 1: It is proposed to discuss the necessity of smart configuration of multi-carrier during the inter-RAT handover from E-UTRAN to UTRAN.
2.2 Possible solutions
Regarding what information should be transferred during IRAT handover to maintain the user experience, it needs further discussion and some possible solutions can be considered, i.e., the source eNB can provide some assistance information to the target RNC to decide whether to configure the multi-carrier or not. There are several possible options as follows:
· Option 1

The source RNC sends the throughput and measurement report to the target RNC, and then the RNC evaluates the affordable throughput based on the load and radio condition. In case of the load triggered handover, the target RNC may reject the handover if it cannot provide the similar source data rate, furthermore the cause needs to be reported.
The specification impacts will be in the Source RNC to Target RNC Transparent Container IE by adding the corresponding information, i.e., the cell measured results and source throughput, and a new cause.
· Option 2

The source eNB should consider the factors of radio conditions and E-RAB information to provide a preference of multi-carrier configuration for the target RNC to make the decision. If the multi-carrier configuration is required, then the source eNB sends a multi-carrier indicator to the target RNC, otherwise it indicates to configure single-carrier to the target RNC. The RNC will make better decision of multi-carrier configuration based to the measurement results, load information, and multi-carrier indicator.
The specification impacts will be in the Source RNC to Target RNC Transparent Container IE by adding the assistance information, i.e., the cell measured results and multi-carrier/single-carrier indicator.

In Option 1, RNC has full control of multi-carrier configuration after considering the local load and the assistance information from source eNB. Whereas in option 2, the target RNC will further take the indicator from source eNB and the local load into account when configure multi-carrier/single-carrier. Compared with Option 1, it gives more flexibility to both E-UTRAN and UTRAN with consideration of multi-carrier configuration and easier implementation. Therefore we prefer to adopt Option 2 for this inter-RAT enhancement.
Proposal 2: It is proposed RAN3 to discuss the possible solution for the purpose of inter-RAT enhancements considering multi-carrier configuration.
3 Conclusion

In this paper the intention of Inter-RAT handover enhancements is described, and the possible solutions are given for RAN3 for further discussion. The related CR for option 2 is in [3]. It is proposed:
Proposal 1: It is proposed to discuss the necessity of smart configuration of multi-carrier during the inter-RAT handover from E-UTRAN to UTRAN.
Proposal 2: It is proposed RAN3 to discuss the possible solution for the purpose of inter-RAT enhancements considering multi-carrier configuration.
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