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1 Introduction

During RAN2 #95bis and RAN2 #96 meeting, the following agreements were made for geo-location reporting. 
-
Location reporting triggers are based on periodic reporting. For the reporting interval, the current value ranges used for periodical measurement reporting from 120ms to 1 hour can be used.
-
FFS if we will support a new mechanism to change the periodicity of the geo-location reporting.  Details on how to scale is FFS.  
In this contribution, we discuss some further consideration for periodical geo-location reporting.
2 Discussion
Issue of periodic reporting
As we know, the purpose of location reporting is to help the eNB determine the relative distance between different UEs. Then the eNB can assign resources that allow the UEs to transmit simultaneously without interfering with each other. During RAN2 #95bis meeting, it is agreed that location reporting triggers are based on periodic reporting. Since the vehicle speed may change frequently especially in urban scenario, if the periodicity of the geo-location reporting is almost constant, it is difficult to configure a very proper value for the periodicity. For instance, if the vehicle moves fast, the eNB cannot track the location of the vehicle promptly. During the location report interval, the vehicle may move a very long distance, but the eNB still assigns the SL resource to the vehicle based on the old geo-location. Then the vehicle UE may interfere with other vehicle transmission. To avoid this situation the eNB may configure a shorter geo-location reporting periodicity for vehicle UE with high speed. However, if the vehicle is stuck in a traffic jam, it may move slowly or even stop. it is likely that the vehicle moves very short distance during multiple continuous reporting periods. The frequent reporting of roughly similar location is useless for eNB and may cause a lot of unnecessary overheads. Based on the above analysis, we think the periodicity of geo-location reporting should be adjusted based on the mobility state, which means that long reporting periodicity in low speed case and small reporting periodicity in high speed case. 
Proposal 1: It is suggested that the periodicity of the geo-location reporting should be adjusted based on vehicle speed.
Solution 
In order to adjust the periodicity of geo-location reporting based on vehicle speed, two solutions have been considered as below:
Solution1:
Based on current specification, three mobility states such as Normal-mobility state, High-mobility and Medium-mobility state have been defined. Specifically, if number of cell reselections/handovers during time period TCRmax exceeds NCR_M and not exceeds NCR_H, the UE considers itself as Medium-mobility state. If number of cell reselections/handovers during time period TCRmax exceeds NCR_H, the UE considers itself as High-mobility state. Otherwise, the UE considers itself as Normal-mobility state. And the related parameters (TCRmax, NCR_H, NCR_M and TCRmaxHyst) are sent in the system information broadcast of the serving cell. When it comes to vehicle UE, the same mechanism can be used to define the mobility state. Furthermore, the eNB can configure a basic periodicity of geo-location reporting for the Normal-mobility states and configure two speed scaling factors for Medium-mobility state and High-mobility state. For instance, if high mobility state is detected, the UE uses the geo-location reporting periodicity which is multiplied by speed scaling factors for High-mobility. If medium state is detected, the UE uses the geo-location reporting periodicity which is multiplied by speed scaling factors for Medium-mobility. By this way, the reporting periodicity of the geo-location reporting can be roughly adjusted based on the three mobility states and two speed scaling factors should be configured by the eNB. 
Solution2:
Furthermore, since vehicle UEs have knowledge of exact speed information, more precise geo-location reporting periodicity adjustment could be considered. Since time and speed are inversely proportional when running at the same distance, the reporting periodicity of geo-location reporting should be inversely proportional to the speed. For instance, if the eNB configures a basic periodicity (reportInterval) for geo-location reporting related to the reference speed (ref-speed) such as 30km/h, and the AS layer of the UE can acquire the speed of itself (actual-speed), the actual reporting periodicity of the UE can be calculated by the formula as below:
Reporting periodicity = (Ref-speed/ actual-speed)* reportInterval.
In our opinion, solution 2 may be more accurate for the location reporting if the AS layer of the UE can acquire the speed of itself.
Proposal 2: Two solutions can be considered to adjust the periodicity of geo-location reporting based on the vehicle speed as below:
Solution 1: The eNB can configure a basic periodicity (reportInterval) of geo-location reporting for the Normal-mobility states and configure two speed scaling factors for Medium-mobility state and High-mobility state. 
Solution 2: The eNB can configure a basic periodicity (reportInterval) for geo-location reporting related to the reference speed (ref-speed), the actual reporting periodicity of the UE can be calculated by the formula as below:
Reporting periodicity = (Ref-speed/ actual-speed)* reportInterval.
Proposal 3: If the AS layer of the UE can acquire its speed information, solution 2 is recommended. Otherwise, only solution 1 could be used.
3 Conclusion
In this paper, we have discussed the need of adjustment of periodicity for geo-location reporting based on the vehicle speed and give two possible solutions.
Proposal 1: It is suggested that the periodicity of the geo-location reporting should be adjusted based on vehicle speed.
Proposal 2: Two solutions can be considered to adjust the periodicity of geo-location reporting based on the vehicle speed as below:
Solution 1: The eNB can configure a basic periodicity (reportInterval) of geo-location reporting for the Normal-mobility states and configure two speed scaling factors for Medium-mobility state and High-mobility state. Then 
Solution 2: The eNB can configure a basic periodicity (reportInterval) for geo-location reporting related to the reference speed (ref-speed), the actual reporting periodicity of the UE can be calculated by the formula as below:
Reporting periodicity = (Ref-speed/ actual-speed)* reportInterval.
Proposal 3: If the AS layer of the UE can acquire its speed information, solution 2 is recommended. Otherwise, only solution 1 could be used.
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