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1 Introduction

The end-to-end V2X message delivery latency is targeted to be less than 100ms. During RAN2#93, potential issues for sidelink TX/RX during handover have been discussed in terms of latency. Some companies proposed that an enhancement may be needed when the vehicle UE changes the serving cell [1]. 
In this document, we would like to further discuss this issue for the handover case and give our analysis for the cell reselection case. 
2 Discussion
The discussions in this section are mainly related to the V2X scenario 1 in TR 36.885 [2] as shown in the figure below. 
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2.1 V2X operation during handover 

In Rel-12 D2D, the sidelink configuration of the target cell can be forwarded to the source cell in the handover request ACK message and then be sent to the UE, and the UE should perform the sidelink dedicated configuration procedure after connection establishment with the target cell. However, the UE shall not use the sidelink direct transmission resources configured for one cell, with the timing of another cell. This means that the UE can only use the sidelink direct transmission resources after the UE acquires the SFN of the target cell. Thus, the handover would cause interruption of sidelink operation. 
In the existing specification, the UE is only allowed to apply the SL configuration configured in the handover command when the UE successfully connects to the target cell. i.e., random access is successfully completed. However, when the channel quality of the target cell is not good enough, the interruption of handover to sidelink transmissions may be on the order of seconds, which would have great impact on V2X message latency. Due to the 100ms latency requirement for V2X services, it is desired that the UE be able to perform V2X operation during handover. 
Observation 1: The existing specification only allows the UE to apply SL resources configured when the UE successfully connects to the target cell. It could cause long interruption for V2X sidelink transmission during handover.
In order for the UE to keep V2X sidelink transmission during handover, the target cell could configure mode 1 or mode 2 for the UE in the handover command message. 
· In case that mode 1 is configured in the handover command, an exceptional pool can also be configured in the Mode 1 configuration. Then the UE can transmit V2X messages using the exception pool during handover, i.e., when T304 is running. 
· In case mode 2 is configured in the handover command, the mode 2 resource pool could be used by the UE to keep V2X transmission during handover. 
Proposal 1: The exceptional resource pool or the Mode 2 Normal transmission resource pool can be configured in the handover command, and the UE can use the configured resource pools for V2X transmission during handover. 
For V2X sidelink reception, existing specifications only allow the UE read reception pools in SIB. In order to minimize packet loss, the reception resource pool can be configured to the UE in the handover command, and the UE can receive V2X during handover. 

Proposal 2: The reception resource pool can be configured in the handover command, and the UE receive V2X in sidelink during handover 
For both sidelink transmission and reception during handover as proposed above, the UE follows the timing of the target cell. In order to minimize the transmission interruption and packet loss, the UE should acquire the MIB to get SFN of the target cell as soon as receiving the handover command. Once the UE gets the SFN of the target cell, the UE can apply the SL transmission and reception configuration and performs V2X communication  on the sidelink during handover. 
The repetition period of MIB is 10ms, the average interruption time due to SFN acquisition in MIB may be 5ms on average. Thus it can be seen that the latency of V2X service can be reduced by keeping sidelink transmission and reception during handover. 
Proposal 3: The UE should acquire the SFN of the target cell immediately when the UE receives the handover command message. 
2.2 V2X operation in cell reselection
In our opinion, impacts of cell selection/reselection on sidelink V2X operation is different from handover, since in the cell reselection evaluation process, the serving cell of the UE is still the source cell, and the UE can still perform sidelink operation in the source cell with the timing of the source cell. Only if cell reselection criterion is met, does the serving cell of the UE change to the target cell. Thus the interruption time to V2X sidelink operation is mainly due to SIB18 acquisition. 
In order to reduce the latency of V2X services, the UE can be required to acquire SIB18 of the target cell during the cell reselection evaluation process. Then after cell reselection, the UE can immediately use the sidelink configuration in the new serving cell once the timing of new serving cell has been acquired. The benefit of this option is that V2X operation interruption time due to SIB18 acquisition can be saved. The shortcoming is that the UE may need to stay with current serving cell longer, and may need to acquire SIB18 of many candidate cells but eventually selects none of these candidate cells. 
Prososal 4: The UE can acquire SIB18 of the candidate neighbor cells in the cell reselection evaluation process. After cell reselection, the UE can immediately apply the sidelink configuration of the new serving cell. 
Similar to MBMS, when V2X services are deployed on some specific frequencies, it is desired that the V2X UE could camp specifically the cells with the V2X frequencies. So if the UE is performing V2X operation, the UE may consider the frequencies of V2X carriers to be the highest priority frequencies during the V2X session. 

Proposal 5: A UE interested in V2X operation may consider the carrier supporting V2X to be the highest priority. 
3 Conclusion

In this document, we further discuss the sidelink V2X transmission and reception during handover and give our analysis for cell reselection. We have the following proposals:
Observation 1: The existing specification only allows the UE to apply SL resources configured when the UE successfully connects to the target cell. It could cause long interruption for V2X sidelink transmission during handover.

Proposal 1: The exceptional resource pool or the Mode 2 Normal transmission resource pool can be configured in the handover command, and the UE can use the configured resource pools for V2X transmission during handover. 
Proposal 2: The reception resource pool can be configured in the handover command, and the UE receive V2X in sidelink during handover 
Proposal 3: The UE should acquire the SFN of the target cell immediately when the UE receives the handover command message. 

Prososal 4: The UE can acquire SIB18 of the candidate neighbor cells in the cell reselection evaluation process. After cell reselection, the UE can immediately apply the sidelink configuration of the new serving cell. 

Proposal 5: A UE interested in V2X operation may consider the carrier supporting V2X to be the highest priority. 
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