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Abstract: a solution for the UE functions and architecture to support ranging service procedure with the assistance of another UE.
1. Introduction/Discussion
2. Text Proposal
It is proposed to capture the following changes vs. TR 23.700-86.
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[bookmark: _Toc104257852][bookmark: _Toc104258026][bookmark: _Toc104258278]6.X	Solution #x: Service continuity of periodic ranging with assistant UE
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This solution address the key issue#2 on “Ranging service operation procedure with the assistance of another UE”. Specifically, this solution focuses on maintaining the service continuity of periodic ranging with Assistant UEs.
There are scenarios where periodic ranging operation between two UEs is required, e.g. tracking the relative position of two moving cars on the highway at a certain interval. 
In these scenarios, if the direct ranging/sidelink positioning between the target UE and the reference UE cannot be supported, or if the ranging/sidelink positioning is not sufficiently accurate, the assistance of another UE (e.g. assistant UE) is needed, and direct communication between the assistant UE and the target UE/reference UE should be supported. During the periodic ranging operation with assisted UE, when the distance between the assistant UE and the target UE and/or the distance between the assistant UE and the reference UE increases to an extent that the assistant UE cannot continue the assistance, the ranging service operation might go through a disruption. This solution is proposed to solve the problem of maintaining service continuity of periodic ranging with assistant UE. 
During each cycle of the periodic ranging process, after obtaining the ranging measurements, UE1 immediately performs a ranging service check according to all the measurement data collected so far to determine whether the current assistant UE can continue the assistance in the next cycle, and if not, UE1 would restart the device discovery procedure to find another assistant UE. In this way, disruptions of ranging service is avoided.
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There are scenarios where periodic ranging operation between two UEs is required, e.g. tracking the relative position of two moving cars on the highway at a certain interval, and there is another car in-between the two cars. 
The scenario is illustrated below, in which two assumptions are made:
1. the pair of UE (UE 1 and UE 2) are moving towards the same direction
1. assistant UE is fixed, and available during the periodical ranging period, with the proper deployment e.g.  RSU.
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In these scenarios, if the direct ranging/sidelink positioning between the target UE and the reference UE cannot be supported, or if the ranging/sidelink positioning is not sufficiently accurate, the assistance of another UE (e.g. assistant UE, deployed as RSU) is needed, and direct communication between the assistant UE and the target UE/reference UE should be supported. During the periodic ranging operation with assisted UE, when the distance between the assistant UE and the target UE and/or the distance between the assistant UE and the reference UE increases to an extent that the assistant UE cannot continue the assistance, the ranging service operation might go through a disruption. This solution is proposed to solve the problem of maintaining service continuity of periodic ranging with assistant UE.
During each cycle of the periodic ranging process, after obtaining the ranging measurements, UE1 immediately performs a ranging service check according to all the measurement data collected so far to determine whether the current assistant UE can continue the assistance in the next cycle, and if not, UE1 would restart the device discovery procedure to find another assistant UE. In this way, disruptions of ranging service is avoided.
Functions of the Target UE:
· Ranging/sidelink positioning measurements
· Determine whether the current assistant UE can continue to assist ranging in the next cycle according to the previous measurements
· Ranging result calculation
The Target UE (UE1) performs ranging service check according to all the previous measurements (e.g. the distances, the received ranging signal power, and the signal directions) and the tendencies that can be inferred or calculated from the measurements (e.g. the moving direction and velocity of the target UE). Thresholds of the relevant measurements and parameters can be pre-set for a quick determination.
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UE1
UE2
Assistant UE1
PCF
Assistant UE2
1. Service authorization and Policy/Parameter provisioning
2. Device discovery
3. Ranging/sidelink positioning and result calculation
5. Device discovery
6. Ranging/sidelink positioning and result calculation
4. Ranging service check
(Criteria: distance, signal power, direction, preset threshold )
7.  Ranging service check
(Criteria: distance, signal power, direction, preset threshold )

Figure 6.X.3-1：High-level procedure for ranging operation with assistant UE
1. UE1 and UE2 get the ranging authorization policy from PCF during the registration procedure. The ranging authorization policy may include whether the UE is authorized to perform ranging operation with assistant UE. Assistant UE1 and Assistant UE2 get the ranging authorization policy from PCF during the registration procedure. The ranging authorization policy may include whether the UE is authorized to act as an assistant UE for ranging operation.
2. When the UE1 gets the ranging request from the application layer, but the direct ranging operation between the UE1 and UE2 cannot be supported, UE1 will perform assistant UE discovery procedure.
3. Ranging and sidelink positioning is performed among UE1, UE2 and the discovered assistant UE (Assistant UE1), and the ranging result is calculated. For detailed procedures of this step, Sol#16 can be a reference.
4. After the ranging/sidelink positioning measurement, UE1 performs ranging service check to determine whether it can continue to provide assistance in the next cycle, according to previous ranging measurements including the distances from UE1 and UE2, the received ranging signal power, the moving direction of UE1 and UE2; thresholds of these measurements maybe pre-set.
NOTE: for cases e.g. UE(cars) are on the barricaded highway or make a U-turn, the on-going periodic ranging session can be terminated by the UE.
5. When UE1 determines that the Assistant UE1 cannot continue to assist the ranging service in the next cycle, it performs another assistant UE discovery procedure to discover Assistant UE2.
NOTE:	Assistant UE 2,3, N can be assumed to be discovered during the lifetime of the periodic ranging service between UE1 and UE2. For example, in V2X scenario multiple RSUs supporting the assistant UE functionality are deployed at the roadside of high-way.

6. Ranging and sidelink positioning is then performed among UE1, UE2 and the newly discovered assistant UE (Assistant UE2), and the ranging result is calculated.
7. UE1 performs ranging service check to determine whether the current assistant UE can continue to provide assistance in the next cycle.
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The solution has impacts on the following entities: 
Same impacts as proposed in solution#16, and in addition:
Target UE:
· Perform “ranging service check” according to the previous measurements Assistant UE:
* * * * Second change * * * *
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Editor's note:	This clause describes the mapping between solutions and key issues.
Table 6.0-1: Mapping of solutions to key issues
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* * * * End of changes * * * *
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