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Discussion
1 Introduction
This document introduces the issue of ultra-reliable low latency communication considering mobility
2 Discussion
2.1 Consideration points for Ultra-Reliable Low Latency Communications with mobility
Ultra-reliable low latency communication (URLLC) is characterized as highly guaranteed probability of successful transmission and utmost low latency. Hence, a general URLLC reliability requirement for one transmission of a packet is 1-10-5[1]. One of URLLC example, in connected vehicle, the surrounding information detected by the own car and self-decided messages need to be exchanged between adjacent vehicles with very low latency (e.g., 1 millisecond air latency) and high reliability (e.g., 10-5) [2]. When the car performs automated overtaking operation, the cooperation between the own car and surrounding vehicles in multiple lanes is essential to prevent the car from colliding. 
The consideration points in URLLC application with mobility can be handover latency and RLF recovery latency. Further mobility enhancements on handover procedure should be studied to meet almost zero handover latency. Latency reduction from RLF recovery procedures should be studied as well. If RLF occurs, UE has to perform RLF recovery procedure through RRC Connection Re-establishment procedure and the UE does not communicate with others until a suitable cell is chosen. During RLF recovery, the information used to decide self-driving might not be transmitted in time, which means that the safety and reliability of self-driving cannot be guaranteed. If legacy RLF recovery procedure is applied to URLLC, the URLLC requirement cannot be guaranteed since there exists a cell selection latency time in RLF recovery procedure although the numerology for URLLC is scaled down compared to legacy system. Therefore, it is necessary that RAN2 considers reducing the RLF recovery latency to support URLLC application with mobility.
Multiple connections between a UE and multiple gNBs can be a good approach to reduce latency and guarantee reliability of URLLC with mobility. The UE at least needs to maintain the connection with more than one gNBs which have already UE’s radio context. For example when RLF has been detected, the UE switches the connection immediately to other gNB without cell (re-)selection procedure. 
Proposal 1: RAN2 should consider how to reduce the latency in order to support URLLC application with mobility. Multiple connections with multiple gNBs can be used for one approach. 
Also, to satisfy the low latency factor in URLLC requirement, the UE needs to communicate directly with others, not via an infrastructure. If assuming the packet is routed via an infrastructure, then at least two more messages are needed than direct communication between source UE and destination UE and the corresponding additional transmission latencies inevitably result in unsatisfying requirements for URLLC applications. 
In other case, when UE is unable to maintain the connection with an infrastructure due to link fragility or blockage, if possible the UE has to transmit the packet directly to other UEs in order to support the reliability factor in URLLC applications. Hence, RAN2 needs to consider direct communication between source and destination nodes with less latency.
Proposal 2: RAN2 should discuss whether it is beneficial to enhance direct communication to support URLLC application with mobility.
3 Conclusion
This contribution provides technical consideration points to support URLLC applications. 

Proposal 1: RAN2 should consider how to reduce the latency in order to support URLLC application with mobility. Multiple connections with multiple gNBs can be used for one approach. 
Proposal 2: RAN2 should discuss whether it is beneficial to enhance direct communication to support URLLC application with mobility.
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