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1 Introduction

End-to-end V2X message delivery is targeted to be less than 100ms. In RAN2#93bis, the issue of sidelink interruption due to mobility for V2V services was discussed and the following agreements are reached: 

[image: image1]
An email discussion [1] on Mobility for V2V is kicked off to discuss the proposed solutions for mode 1 transmission and reception in the target cell, and also to identify the need of optimization for cell reselection. In this document, we would like to discuss SFN acquisition for the handover case and give our analysis for the cell reselection case. 
2 Discussion
2.1 SFN acquisition for handover case 

For V2V transmission, it was agreed in the last meeting that the UE should be allowed to start using the Tx pools before the HO is complete, as long as synchronization is performed with the target cell. In case the TX/RX pools of the target cell are signaled in the handover command based on the SFN of the target cell, the UE should first acquire the SFN of the target PCell to use these TX/RX pools. However, in the current specification, the UE is not required to acquire the SFN of the target PCell by reading system information from the target cell before T304 is stopped (i.e., RACH is successfully completed). This means that the UE may acquire the SFN of the target PCell after handover is complete (i.e. successfully complete RA in the target cell). There is no problem for Uu operation because the UE does not need to apply the Uu related radio resource configuration when T304 is running. However, for sidelink, according to the email discussion, it is possible that the UE could use the TX/RX pools configured in the handover command during the time that T304 is running.
	<TS 36.331 v13.1.0>
1>
if MAC successfully completes the random access procedure:

2>
stop timer T304;

2>
apply the parts of the CQI reporting configuration, the scheduling request configuration and the sounding RS configuration that do not require the UE to know the SFN of the target PCell, if any;
2>
apply the parts of the measurement and the radio resource configuration that require the UE to know the SFN of the target PCell (e.g. measurement gaps, periodic CQI reporting, scheduling request configuration, sounding RS configuration), if any, upon acquiring the SFN of the target PCell;
……
NOTE 4:
The UE is not required to determine the SFN of the target PCell by acquiring system information from that cell before performing RACH access in the target PCell.


Observation 1: According to current specifications, the UE does not need to acquire SFN before handover is completed (i.e., T304 is stopped), and therefore cannot apply the TX/RX pool configurations which are configured in the handover command according to the target cell’s SFN.
In Figure 1 below, two cases of SFN acquisition of the target cell are shown. 
In case 1, target cell MIB acquisition is performed immediately after DL synchronization to the target cell, and the UE gets the SFN of the target cell before the handover is complete. Thus the UE can use the Tx pools of target cell during handover when T304 is running, which therefore reduces the latency of V2V message transmission. 

In case 2, which correspondd to the legacy SFN acquisition behavior, target cell MIB acquisition is performed during random access in the target cell and the UE gets the SFN of the target cell after handover is successfully complete. In this case, the UE can only use the Tx pools of the target cell after the handover is complete, and the sidelink interruption time due to handover is longer than that in case 1. 
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Figure 1 Two cases of SFN acquisition of the target cell
In order to reduce the sidelink transmission and reception latency during handover, it is better that the UE should acquire the MIB of the target cell and get the target cell’s SFN as soon as possible, and thus Case 1 is preferred..
Proposal 1: The UE should acquire the target cell’s SFN and then apply sidelink TX/RX configurations configured in the handover command immediately after the UE synchronizes to the DL of the target cell. 
2.2 Limiting interruption time in cell reselection
In the RAN2 email discussion, most companies believe that we need to limit Tx/Rx sidelink interruption time in cell reselection. Two options to save V2V operation interruption time due to SIB18 acquisition after camping on a new cell are proposed as below. 

· Option 1: The UE is required to acquire SIB18 of the target cell before camping on the target cell. 
· Advantages: Only the UE behavior of acquiring SIB18 of the target cell is introduced before camping on the new cell. It is relatively simple. 
· Disadvantages: The UE may need to stay with current serving cell longer due to SIB18 acquisition of the target cell. 
· Option 2: Broadcast the resource pools of neighbor cells from the serving cell. 
· Advantages: The delay for SIB18 acquisition from the neighbor cell can be saved.  
· Disadvantage: Much more signaling overhead will be introduced to the system information of the serving cell, especially if there are a large number of neighbor cells. 
We slightly prefer option 1, since it is simpler and has lower signaling overhead. 

Proposal 2: The UE can acquire SIB18 of the candidate neighbor cells in the cell reselection evaluation process. After camping on the new serving cell, the UE can immediately apply the sidelink configuration of the new serving cell for V2V operation. 
3 Conclusion

In this document, we discuss the SFN acquisition for handover case and options for cell reselection case for V2V operation on sidelink. We have the following proposals: 
Observation 1: According to current specifications, the UE does not need to acquire SFN before handover is completed (i.e., T304 is stopped), and therefore cannot apply the TX/RX pool configurations which are configured in the handover command according to the target cell’s SFN.

Proposal 1: The UE should acquire the target cell’s SFN and then apply sidelink TX/RX configurations configured in the handover command immediately after the UE synchronizes to the DL of the target cell. 
Proposal 2: The UE can acquire SIB18 of the candidate neighbor cells in the cell reselection evaluation process. After camping on the new serving cell, the UE can immediately apply the sidelink configuration of the new serving cell for V2V operation. 
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=>	Agree that there is an interruption time due to the UE acquiring reception pools in the target cell in handover.  FFS is there is a critical issue for cell reselection case and whether solutions optimizing cell reselection are necessary.  


=>	RAN2 will study mechanisms to limit the PC5 interruption time due to handover


=>	The UE should be allowed to start using the Tx pools before the HO is complete as long as synchronization is performed with the target cell.
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