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1. Introduction
The vehicle is likely to move in a relatively high speed than other devices. The connected UEs may experience more HOF and RLF in heterogeneous network in high speed. This paper discusses the potential issue during mobility and provides our views.
2. Discussion
The potential issue during mobility is that the UE may not be able to communicate to the network (e.g. receiving any downlink signal) during handover failure (HOF) or radio link failure (RLF). The latency requirement may not be satisfied during HOF or RLF, especially if the V2X message transmission/reception is under eNB’s control. According to the analysis in Hetnet Mobility [1],  no significant problems have been observed in terms of HOF and loss of connectivity when considering low mobility UEs (i.e. speed <30km/h). With some enhancements (e.g. mobility status reporting and scaled TTT based on target cell), the problem for medium mobility UEs (i.e. 60 km/h) could be resolved. But for high mobility UE (i.e. speed > 120km/h), the problem still exists in heterogeneous network. 
Observation: Despite the enhancements considered in Hetnet Mobility WI, high speed UEs (i.e. 120km/h) may still experience mobility issue in heterogeneous network.
There are three types of UE in V2X scenario, i.e. the sender UE, the receiver UE and UE type RSU. In [2], it has stated that “A roadside unit (RSU) is a transportation infrastructure entity (e.g. an entity transmitting speed notifications) implemented in an eNodeB or a stationary UE”. Thus there is no mobility issue for the UE type RSU, and the mobility issue only needs to be considered for the sender UE and the receiver UE.
· Sender UE
If the HOF or RLF occurs, the sender UE using dedicated resource pool to transmit V2X messages could switch to use the exceptional resource pool, which was introduced in R12. Switching to exceptional resource pool or similar could be applied to the sender UE using uplink. Upon HOF or RLF, the UE could switch to use the exceptional resource pools to transmit V2X messages. This enhancement requires the receiver UE always monitor the PC5 channel. 
Proposal 1: Upon HOF or RLF, exceptional resource pools are used to transmit V2X messages on PC5 by the sender UE.
To trigger the uplink transmission using exceptional resource pool, the UE has to wait for T304/T310/T312 expiry which triggers the HOF or RLF. Minimum value of T304 is 100ms, T310 takes values 0 ms, 50 ms… and upto 2000 ms. T312 takes values0 ms, 50 ms, upto 1000ms. According to the latency analysis [2], V2V setup procedure requires at least 87.5 ms. If the expiry of T304 set to 100ms (minimum value) is used as a trigger for switching to PC5 connection, the UE would experience at least 187.5 ms interruption due to HOF or RLF. In order to reduce the interruption time (when switching from unicast to PC5) to acceptable level, optimization should be considered. A possible enhancement is to consider a new timer with shorter value to trigger the switch from unicast to PC5 when experiencing HOF or RLF. Short timer value may however result in too early switching to PC5 and switching mechanism should be design to avoid unnecessary switching between unicast and PC5.  . The new timer could also be used to determine when to switch the transmission mode upon T310 and T312 triggered. The actual value range of new time depends on whether there is any enhancement to shorten the 87.5 ms.
Proposal 2: RAN2 is requested to discuss trigger for switching to use of exceptional resource pools during HOF or RLF occurrences. 
· Receiver UE
When the service is provided over broadcast (e.g. sidelink, MBMS or SC-PTM), it could be considered that the receiving UE may receive the service within the service area. Therefore, the problem of HOF or RLF discussed above may not be experienced by a UE receiving a service over broadcast.  However, the service is received over unicast, and the receiver UE may also experience the service interruption due to HOF or RLF.  In order to avoid service interruption by the receiving UEs, it is recommended to only receive the service over broadcast mode by the high speed receiving UEs. How to switch from unicast to available broadcast mode based on UE speed could either be left to the UE implementation or switching threshold could be standardized.
Proposal 3: The high speed UEs should receive the service over broadcast mode to avoid potential service interruption due to HOF or RLF. 
3. Conclusion

We discussed potential service interruption due to HOF or RLF for vehicles travelling in high speed. Based on the discussion in section 2, the following observation and proposals were made. 
Observation: Despite the enhancements considered in Hetnet Mobility WI, high speed UEs (i.e. 120km/h) may still experience mobility issue in heterogeneous network.
Proposal 1: Upon HOF or RLF, exceptional resource pools are used to transmit V2X messages on PC5 by the sender UE.
Proposal 2: RAN2 is requested to discuss trigger for switching to use of exceptional resource pools during HOF or RLF occurrences. 
Proposal 3: The high speed UEs should receive the service over broadcast mode to avoid potential service interruption due to HOF or RLF. 
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