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1 Introduction

According to RAN1’s chairman note [1], we have the following agreements about resource allocation for V2X:

In this paper, we assume that location-based resource allocation is supported in V2X service. According to this assumption, we discuss several options of frequency reusing scheme which can be benefited the performance for V2X in freeway scenario.
2 Discussion
According to the Annex-B of 3GPP TR 36.885[2], the evaluation results for PC5-based V2V show that the performance of packet receive rate for scenario#1 is better than scenario#2. Scenario#1 and scenario#2 both are the vehicle dropping model for the freeway use case. The only difference is the vehicle absolute speed is 140 km/h for scenario#1 and 70km/h for scenario#2. It implies that the density of vehicle would have a major impact on the performance of packet receive rate.  There are more likely to observe collisions with high density of vehicle when they are transmitting. There is more severe interference impact between vehicles as well. There are several tdocs [3][4][5] propose that use location-based resource allocation to reuse frequency or use difference subset resource to improve the packet receive rate. But in the last RAN1#83 meeting, there is no consensus for these proposal and the reasons have been noted in the agreements. 
Obviously, the first issue is that the overhead will be increased if each vehicle needs to transmit its position information to eNB. For our understanding, location-based resource allocation for V2X may help on grouping vehicles into multiple zones. Each group associated with difference frequency or resource. Therefore, it is not necessary to lean on vehicle UEs to transmit its geography information. We can try to use the other geo-reference, like the roadside unit or other synchronization source, to organize vehicle UEs into multiple zones.
Observation 1 The location information of vehicle could be acquired by feedback from vehicles. However, it could be acquired by using location estimation as well, which will not increase the uplink signaling overhead. If so, the zone-based resource allocation should be supported.

Other issue we should consider is the handover problem. First, not only the speed of vehicle is not able to participate. But also a handover may be required when vehicle is having V2X service with other vehicle UEs or infrastructures. Hence the zone’s dimension should be flexible and managed by eNB. 
Proposal 1: If the zone-based resource allocation is supported on freeway scenario for V2X service. The dimensions of zone should be flexible and managed by eNB. 

The other issue is that when message transmitting from vehicle is an inter-PLMN scenario. In this case, the PLMNs should be are coordinated. It allows that the resource management could be more efficient and flexible for the vehicle UEs in the same zone. Also to avoid the potential interference issue, which is exiting between two transmitting vehicle UE in the same zone and two transmitting vehicle UE in the different zone as well.
Proposal 2: If the zone-based resource allocation is supported on freeway scenario for V2X service. The coordinated inter-PLMN can be beneficial. 

3 Conclusion

In this paper we made the following observations and proposals: 

Observation 2 The location information of vehicle could be acquired by feedback from vehicles. However, it could be acquired by using location estimation as well, which will not increase the uplink signaling overhead. If so, the zone-based resource allocation should be supported.

Proposal 1: If the zone-based resource allocation is supported on freeway scenario for V2X service. The dimensions of zone should be flexible and managed by eNB. 

Proposal 2: If the zone-based resource allocation is supported on freeway scenario for V2X service. The coordinated inter-PLMN can be benefical. 
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Agreements


RAN1 observes potential benefit of adapting transmitter behavior from physical layer viewpoint:


It is noted that RAN1 has not evaluated the feasibility of any adaptation mechanism.


FFS


Which specific behavior is adapted


E.g., Reducing message transmission rate and/or dropping some messages, 


What the adaptation is based on


E.g., when the vehicle density is high, 


Whether service requirement can be adapted accordingly in some scenarios


RAN1 observes potential benefit of UE reporting its observation on the radio environment of PC5 carrier and/or its location to help eNB scheduling. However, the uplink signaling overhead, handover issue, burden caused by the increased number of RRC_Connected UEs have not been evaluated. 
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