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Introduction
The V2X mobility management in LTE network has already been an important field of study when looking into vehicular networking and autonomous vehicle. It can be seen from RAN2#94 chairman note that a new subtopic (Section 8.2.2) has been discussed in working item 8.2 (Support for V2V services based on LTE sidelink) which specifically focuses on mobility and path switch for V2V. Moreover, a new subtopic (Section 8.11.3) on mobility enhancement has been discussed in study item 8.11 (Feasibility study on LTE-based V2X services) [1]. Unfortunately, due to limited time budget, more mobility related issues could not be dealt in these two subtopics. 
Vehicular mobility management is an important topic because it ensures reliable data transfer of moving vehicles during vehicular communication. Moreover, topics related to NR vehicular communication has been discussed. For example, [2] pointed out the importance of high data rate, low latency transmission, and service continuity in NR in order to fulfill vehicular communication. Therefore, NR should also consider vehicular mobility management as a field of study.
In this contribution, the two scenarios that is mostly likely seen in a vehicular network is described. The need of vehicular mobility management in NR in order to achieve vehicular communication in both identified scenarios is also discussed.

Discussion
NR vehicular network communication traffic types and scenarios
Mobility management is important for vehicular communication because it ensures reliable data transfer of moving vehicles during vehicular communication. In a vehicular network, the communicating traffic type can be classified into one-to-one, one-to-many, or many-to-many communication. As such, vehicular network can envision the communicating vehicles as different mobile groups based on their communication traffic types. The rest of section 2.1 identifies two typical scenarios that a vehicular network encounters. 
The first scenario is defined as a vehicular network with vehicles at different mobility patterns (Figure 1). In another word, the vehicles in this scenario move in different speeds and directions. Despite not having the same mobility pattern, V2V links can still be established to allow vehicular communication. This scenario resembles a typical urban area vehicular network.
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V
ehicular communication between vehicles in different mobility patterns
. Blue lines represent the established V2V links.
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The second scenario is defined as a vehicular network with vehicles/mobile nodes in similar mobility pattern. An example is a platoon (Figure 2a) on a highway that consists a leader vehicle and several following vehicles. The inter-vehicular distance and direction of each vehicle is maintained via constant exchange of control messages through the established V2V links. The other example (Figure 2b) focuses only on a single moving vehicle. However, D2D communications could be performed by the UEs within the moving vehicle. Thus, the UEs can be treated as mobile nodes with similar mobility patterns.   
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D2D communications between UEs inside a moving bus. Blue lines represent the established D2D links.
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Figure 2a-A platoon that consists one leader vehicle (The green truck) and four following vehicles. Blue lines represent the established V2V links
)


Proposal 1: NR mobility management should consider the scenario where vehicles have similar mobility pattern and the scenario where vehicles have different mobility patterns.

Mobility management of vehicles in NR
Several challenges are associated with mobility management for both of the described scenarios. In the first scenario, the mobility patterns between the communicating vehicles may be different. However, it is still possible that these vehicles satisfy handover condition simultaneously or near in time. In the second scenario, a mobile group may consist several communicating mobile nodes in closed proximity at similar speed and direction. Therefore, it is likely that all the mobile nodes within the group satisfy handover condition simultaneously. As a result, huge signalling overhead and latency is encountered. Furthermore, the established communication links are interrupted during handover, resulting in service discontinuity. 
Based on the aforementioned issues, the design of a reliable and efficient mechanism to ensure service continuity and low signalling overhead for both scenarios becomes significant in NR.

Proposal 2: NR needs to design a reliable and efficient mechanism to ensure service continuity and low signalling overhead for both scenarios.

Conclusion
[bookmark: OLE_LINK3]Proposal 1: NR mobility management should consider the scenario where vehicles have similar mobility pattern and the scenario where vehicles have different mobility patterns.
Proposal 2: NR needs to design a reliable and efficient mechanism to ensure service continuity and low signalling overhead in group-based mobility scenarios.
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