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1 Introduction

In RAN2#86, it has been agreed the need of multi-carrier configuration, i.e., DC-HSDPA, DB-DC-HSDPA, DC-HUPA, 4C-HSDPA (and dual band combinations), during the handover from E-UTRAN to UTRAN in [1][2].
	Agreements:

· As a baseline RAN2 agrees that handover to UTRAN command can configure the UE with DC-HSDPA, DB-DC-HSDPA, DC-HUPA, 4C-HSDPA (and dual band combinations)

· There will be a capability bit.  

· FFS if other features are included


In this document, we provide further considerations on the enhancements of inter-RAT handover from RAN3’s perspective.
2 Discussion
In order to support multi-carrier configuration during inter-RAT handover, it is essential to introduce certain information exchange between UTRAN and E-UTRAN to assist the network to make the handover decision more precisely. The details are analyzed as follows.
2.1 Transferring UE’s data rate information
E-UTRAN network normally provides higher data rate than UTRAN. However, currently there is no standardized way for the target RAT to be aware of the data rate information of the UE from the source RAT. The possible data rate in the target cell cannot be derived by the source based on the exchanged load information, especially the inter-RAT system load. As a consequence, it may lead to non-optimized inter-RAT handover.
For UE-X in Figure 1, it enjoyed the high data rate in E-UTRAN as an example, and the data rate represents the number of bits delivered by E-UTRAN in UL or in DL within a period of time, divided by the duration. If such information is transferred to UTRAN, it will help the network decide wisely how to configure multi-carrier to keep consistent user experience when the radio resource is available. The target RNC may also reject the handover if it cannot provide similar source data rate, and UE may fail to handover to UTRAN, furthermore the cause needs to be reported. 
For UE-Y, since the data rate is not that high, the UTRAN should decide to configure single carrier for the UE so that user experience can be consistent between E-UTRAN and UTRAN. 

In addition, UTRAN can decide to choose a more suitable target cell considering the data rate and radio quality of the UTRAN cells if the info can be achieved from the source RAT. Then the multi-carrier configuration could be avoided, and then the handover will be more efficient.
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Figure 1: In case of offloading triggered handover
For the coverage triggered handover case in Figure 2, E-UTRAN cell 1 is located in the soft handover region between UTRAN cell 2 and cell 3. Although the UE enjoyed higher data rate in cell 1, with the newly introduced data rate info, UTRAN will be able to select a new target cell which can provide comparable bit rate after handover.
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Figure 2: In case of coverage triggered handover
Based on the above analysis, the benefits can be foreseen if the data rate information is transferred to UTRAN for the target RAT to make a wise decision during inter-RAT handover.

Proposal 1: It is proposed to discuss the necessity of transferring the UE’s data rate in E-UTRAN to UTRAN.

2.2 Transferring the measured results of UTRAN cells
· Improved handover performance

During the inter-RAT handover from E-UTRAN to UTRAN, UE reports the measured results of UTRAN cells to E-UTRAN. Afterwards E-UTRAN selects one target UTRAN cell and transfers the info to the UTRAN network. However, no measurement reports are transferred to UTRAN, which is different from the handling of intra-UMTS handover.

Back to the example in Figure 2, it will help increase the handover successful rate by configuring the macro diversity under the circumstance that the E-UTRAN cell sends the measured results of both cell 2 and cell 3 to the target RAT. 

· Flexible distribution policy based on service
Another possible case is the multi-frequency deployments scenario, and the example is shown in Figure 3.
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Figure 3: In case of service triggered handover
Within the UTRAN network, cell 2 and 3 work on the different frequencies, and the operators have individual strategy on distributing UEs based on the frequency, e.g., some UEs will be firstly moved to cell 2 if it has a PS traffic with high bit rate (PS streaming), and some other UEs will be firstly moved to cell 3 if it has a CS voice service. In this case, if the UTRAN network achieves the measured results of both cells during handover, the adoption of the strategies can be simplified.

In summary, the UTRAN network will be able to optimize its configurations with the transferring of measured results of more UTRAN cells during inter-RAT handover.
Proposal 2: It is proposed to discuss the necessity of transferring the measured results of more than one UTRAN cells during the inter-RAT handover from E-UTRAN to UTRAN.

2.3 Possible RAN3 impacts
Based on the above analysis, the specification impacts will be mainly in the Source RNC to Target RNC Transparent Container IE by adding the assistance information, e.g., the source data rate information, and the cell measured results. The corresponding CR is in [3].
Proposal 3: It is proposed RAN3 to agree to introduce the related assistance information into the container, e.g., requested UE minimum bit rate from E-UTRAN and measurement report, for the sake of inter-RAT enhancements. 

3 Conclusion

In this paper the intention and the solutions on enhancements of inter-RAT from E-UTRAN to UTRAN are described for RAN3 to discuss. It is proposed as follows.
Proposal 1: It is proposed to discuss the necessity of transferring the UE’s data rate in E-UTRAN to UTRAN.

Proposal 2: It is proposed to discuss the necessity of transferring the measured results of more than one UTRAN cells during the inter-RAT handover from E-UTRAN to UTRAN.

Proposal 3: It is proposed RAN3 to agree to introduce the related assistance information into the container, e.g., requested UE minimum bit rate from E-UTRAN and measurement report, for the sake of inter-RAT enhancements. 
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