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1 Introduction

In last RAN2 meeting, several enhancements for V2X have been discussed. In [1], it was mentioned that handover improvements could be studied as a means to reduce the latency of sidelink. However, in this contribution, we try to further discuss the handover optimization about Uu, and provide our proposals correspondingly.
2 Discussion 
Based on current TS 22.185, the speed requirements for V2V/V2P/V2I are as follows:

 [R-5.2.5-002]
The 3GPP system shall be capable of transferring messages between UEs supporting V2V and V2P application, respectively, while the UE’s maximum absolute velocity is 160 km/h, regardless of whether the UE(s) are served or not served by E-UTRAN supporting V2X communication.

[R-5.2.5-003]
The 3GPP system shall be capable of transferring messages between a UE and an RSU both supporting V2I application, while the UE’s maximum absolute velocity is 160 km/h, regardless of whether the UE or the RSU is served or not served by E-UTRAN supporting V2X communication.
Therefore, the handover performance requirements should be guaranteed.

Although in previous meeting, it was mentioned that handover improvements on Uu have been extensively studied. However, with considering the characteristics of V2X communication, further enhancements may be possible.
In conventional way, the vehicle will be configured with measurement report. After the report is collected, the eNB will trigger handover preparation. The Handover Command with configurations from target will be sent to the UE after the source eNB obtains the information from the target. Then UE will perform the configurations and start the handover procedure. However, based on the speed requirements mentioned above, the handover failure risk could be larger than normal speed case if the handover preparation could not be performed in time.

Observation 1: The speed requirements are much higher than previous discussion on mobility enhancements, and there may be more handover failure risk.

On the other hand, since the movement of vehicle is quite different from normal user, the trajectory and direction could be estimated, especially considering the limitation of traffic lane, in most cases, the eNB could well predict the target cell of the handover and prepare the handover resources in advance.

Observation 2: Based on the estimation of trajectory and direction for vehicles, the handover target is predictable.
Based on the observations obtained above, it is highly possible that the source eNB prepare the handover resources in advance by coordination with target eNB. In this case, the Handover Command could be guaranteed to be obtained by the vehicle UE on time.
Proposal 1: The Handover Command with resource allocation coordinated by source and target eNB could be transmitted to the vehicle UE in advance to guarantee the UE obtaining the Handover Command on time.
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Figure 1. Coordinated Handover Indication
Based on proposal 1, since the resource allocation during the handover could be coordinated in advance, it is possible that UE could receive from or transmit to serving Cell 1 as well as target Cell 2 simultaneously as indicated in Figure 1. With this coordinated transmission and reception, the handover continuity could be well guaranteed, and there would be no interruption time for vehicle UE when it moves from Cell 1 to Cell 2.
Proposal 2: Coordinated resource allocation could contain the resources that vehicle will use for UL and DL transmission and reception during handover period.
After the coordinated resource allocation is sent to the vehicle UE, it may not be triggered and used immediately since the handover will happen only when the signaling quality degraded below the threshold defined by serving cell. In this case, the configurations will be activated by the serving cell when it determines to handover the UE to the target cell.
Proposal 3: The adoption of coordinated resource will be triggered by the eNB when the UE is going to perform the handover.
3 Conclusions:

In this contribution, we discuss the handover issue for V2X and following proposal is provided:
Proposal 1: The Handover Command with resource allocation coordinated by source and target eNB could be transmitted to the vehicle UE in advance to guarantee the UE obtaining the Handover Command on time.
Proposal 2: Coordinated resource allocation could contain the resources that vehicle will use for UL and DL transmission and reception during handover period.
Proposal 3: The adoption of coordinated resource will be triggered by the eNB when the UE is going to perform the handover.
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