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1 Introduction

Carrier aggregation (CA) brings a lot of new apsect that we should study in Rel10. The mobility management is one of the most important feature. RAN2 have already discussed some features for the mobility management in the CC management. 
In Rel8/9 LTE, there is only one cell for UE to use in a serving eNB. Therefore, the handover to other eNB means the change of the cell from one to the other. However, in CA, eNB should support the multiple cells for a UE. In other words, the multiple component carrier should be considered in the handover. 

In this contribution, we show the handover scenario considering the multiple component carriers. 

2 Discussion
Inter eNB handover scenarios in carrier aggregation
In CA, multiple component carriers should be considered for the handover procedure. Thus, regarding the handover, more cases and scenarios can be introduced.
Followings are two alternatives for the handover in CA. 
1)
Same component carriers can be allocated in source and target eNB
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Figure 1. Intra-freq and same CC allocation
    Figure 2. Inter-freq and same CC allocation
Figure 1 and Figure 2 show the inter eNB handover scenario in the same CC allocation before and after handover. 
In Figure 1, the PCC (red box) is not changed after the handover and there is no frequency change due to the handover. And then, the other CCs are also same after the handover. In Figure 2, the PCC is changed after the handover and there is frequency change due to the handover. And then, the other CCs are also same after handover. 
In this case, the handover can be considered as the PCC change to the other CC in other eNB. There is no change except the PCC after the handover. It is reasonable that the handover procedure will be similar to the inter eNB handover in Rel8/9. At this scenario, it is not clear how the UE can receive the CC configuration from target eNB. In Rel8/9, there is no way to inform the UE of the CC configuration from the target eNB. Thus, if we need, we should consider the method to inform the UE of the CC configuration for using the multiple component carriers in target eNB.
2)
Different component carriers can be allocated in source and target eNB
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Figure 3. Intra-freq and different CC allocation

Figure 4. Inter-freq and different CC allocation

Figure 3 and Figure 4 show the inter eNB handover scenario in the different CC allocation before and after handover.
In Figure 3, the PCC (red box) is not changed after the handover and there is no frequency change due to the handover. However, the CC allocation for the UE is different after handover. In Figure 4, the PCC is changed after the handover and there is frequency change due to the handover. 
In this case, the handover can be also considered as the PCC change to the other CC in other eNB. The handover procedure will be also similar to the inter eNB handover in Rel8/9. However, it is essential that the UE should be informed of the CC configuration. That is because the whole CC configuration can be changed after the handover. At this scenario, it is also not clear how the UE can receive the CC configuration from target eNB. 
As we discussed in the above scenarios, the inter eNB handover in CA can be also considered as the PCC change to the other CC in other eNB. Therefore, inter eNB handover in Rel8/9 scheme can be adopted as a baseline for the handover in CA. For the UE to use CCs in target eNB, the CC configuration should be tranferred to the UE during the handover procedure. If there is no CC configuration during the handover procedure, the UE should be informed of the CC configuration after handover. In CA, using the multiple component carriers indicates that the UE support high data rates. Thus, even short interruption time before using the multiple CCs can cause service quality degradation. In carrier aggregation, it is more important tio minimize the service interruption time.

Proposal 1: In CA, the inter eNB handover can be considered as the PCC change to the other CC in a different eNB. Thus, the inter eNB handover procedure in Rel8/9 can be adapted as baseline for handover in CA. And then, the UE should be informed of the CC configuration for using the multiple component carriers.
Handover decision, preparation and execution in CA

In the above discussion, inter eNB handover in CA can also be the change of the PCC to the other CC in a different eNB. Thus, there is no need to change the handover decision procedure in CA. The source eNB can detect the PCC status from the measurement report sent by the UE. Thus, it is reasonable that the source eNB can decide the handover in CA

Proposal 2: Source eNB can decide the handover in CA based on the measurement report on the PCC from UE like Rel8/9
The CC configuration of the target eNB for the UE should be decided by target eNB based on the information from source eNB. For example, the CC configuration in source eNB, UE capability information can be tranfered from source eNB to target eNB to assist the decision of the CC configuration. And then, the CC configuration in target eNB can be transferred to the UE during the handover preparation and execution. 
The PCC in source eNB can send the handover command to the UE. The detailed information for the handover command should be studied further. For example, the CC configuration information for the UE to use in target eNB can be tranferred using the handover command. 

Proposal 3: RAN2 should discuss the detailed information to be transferred during the handover preparation and execution phase for using the CC in target eNB. 
3 Conclusion
Proposal 1: In CA, the inter eNB handover can be considered as the PCC change to the other CC in a different eNB. Thus, the inter eNB handover procedure in Rel8/9 can be adapted as baseline for handover in CA. And then, the UE should be informed of the CC configuration for using the multiple component carriers.

Proposal 2: Source eNB can decide the handover in CA based on the measurement report on the PCC from UE like Rel8/9
Proposal 3: RAN2 should discuss the detailed information to be transferred during the handover preparation and execution phase for using the CC in target eNB.
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