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1. Introduction
In RAN1 #80bis, the agreements on D2D aided positioning were made in [1] as follows: 
	Agreement:

· D2D aided positioning is also evaluated as one of the potential enhancement techniques for indoor positioning.

· Required signaling and reports are FFS


Although evaluation assumptions on D2D aided positioning were not settled during the discussion in the last meeting, companies are encouraged to execute simulations based on their own assumptions using [2] as a starting point in order to investigate the system level performance of D2D aided positioning. In this context, we present evaluation results for the D2D-aided positioning.
2. Evaluation results
In this section, we provide system level evaluation results for D2D aided positioning. We herein consider anchored D2D aided positioning elaborated in [3], where some of “assisting” UEs are utilized to derive the location of other “normal” UEs with measurements by using sidelink signals. Specifically, CID is used as a positioning method for all UEs firstly; assisting UEs are randomly selected among total UEs, and then each of the remaining normal UEs is aided by its own chosen assisting UE with maximum received power to determine the location only if such assisting UE is detected. In particular, we focus on the performance of vertical location accuracy, which is the main bottleneck for indoor positioning, for the D2D aided positioning based on proximity detection. 
We consider the case 2a scenario, where indoor small cells are randomly and sparsely deployed. For system level evaluations, we use simulation assumptions [2] in which the parameters related to D2D are reused from the Rel.12 D2D SI [4]. The ratio between average number of assisting UEs and normal UEs per macro cell is set to 0.1. For evaluation purpose, two types of assisting UE are considered, which are type-1 and type-2 assisting UEs [3]. As discussed, the geographic coordinates of type-1assisting UEs are already known precisely while those of type-2 assisting UEs are imprecisely known with some location error. To study the impact of assisting UE’s location error on the positioning performance of normal UEs, we consider the percentage of type-1 assisting UEs among total assisting UEs as 100%, 70%, 50%, 30%, and 0%, where 100% and 0% indicate that all assisting UEs are type-1 and type-2, respectively. 
The CDF of the vertical location estimation error is shown in fig. 1 and the 40, 50, 70, 80, and 90-percentile of the CDF are given in Table 1. From Fig. 1, it is observed that type-1 assisting UEs can provide notable positioning performance improvement compared with the case without aid of assisting UEs. It can be seen that the positioning performance is enhanced by exploiting the gain from the D2D aided positioning as the percentage of type-1 assisting UEs among total assisting UEs grows, which implies that the higher location accuracy of assisting UEs can improve the positioning performance. In other words, the aid of more type-2 assisting UEs offers less performance gain for positioning. The related text proposal on evaluation results for the D2D aided positioning based on proximity detection is provided in Appendix.
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Figure 1. CDF of location estimation error in terms of vertical domain

	
	Case 2a without assisting UEs
	Percentage of type-1 assisting UEs among total assisting UEs

	
	
	100%
	70%
	50%
	30%
	0%

	40-percentile error [m]
	15.50
	1.00
	1.00
	2.00
	3.00
	4.00

	50-percentile error [m]
	22.50
	2.00
	3.00
	3.00
	5.00
	7.00

	70-percentile error [m]
	29.50
	3.00
	6.00
	7.00
	20.70
	24.50

	80-percentile error [m]
	35.50
	6.00
	8.00
	24.50
	28.50
	29.50

	90-percentile error [m]
	39.50
	6.00
	25.50
	33.50
	35.50
	36.50


Table 1. Vertical positioning error of D2D aided positioning.

Proposal 1: The text proposal on evaluation results for D2D aided positioning in Appendix needs to be included in the TR 37.857.
3. Conclusion
In this contribution, we presented the system level evaluation results for D2D-aided positioning. The proposals are given as follow:
Proposal 1: The text proposal on evaluation results for D2D aided positioning in Appendix needs to be included in the TR 37.857.
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7.1.2.4
Evaluation results for D2D aided positioning 

This subsection captures system level evaluation results for D2D aided positioning executed by interested companies with their own simulation assumptions using [35] as a starting point. 

7.1.2.4.1
D2D aided positioning based on proximity detection
For D2D aided positioning based on proximity detection, CID is used as a positioning method for all UEs firstly; assisting UEs are randomly selected among total UEs, and then each of the remaining UEs is aided by its own chosen assisting UE with maximum received power to determine the location only if such assisting UE is detected. For evaluation purpose, case 2a is considered. Two types of assisting UE are considered as discussed in section 7.1.2.1, where the geographic coordinates of type-1assisting UEs are already known precisely while those of type-2 assisting UEs are imprecisely known with some location error. To study the impact of assisting UE’s location error on the positioning performance of other UEs, several values for the percentage of type-1 assisting UEs among total assisting UEs are selected such as 100%, 70%, 50%, 30%, and 0%, where 100% and 0% indicate that all assisting UEs are type-1 and type-2, respectively. 
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Figure 7.1.2.4.1.1: CDF of location estimation error in terms of vertical domain
	
	Case 2a without assisting UEs
	Percentage of type-1 assisting UEs among total assisting UEs

	
	
	100%
	70%
	50%
	30%
	0%

	40-percentile error 
	15.50
	1.00
	1.00
	2.00
	3.00
	4.00

	50-percentile error 
	22.50
	2.00
	3.00
	3.00
	5.00
	7.00

	70-percentile error 
	29.50
	3.00
	6.00
	7.00
	20.70
	24.50

	80-percentile error 
	35.50
	6.00
	8.00
	24.50
	28.50
	29.50

	90-percentile error 
	39.50
	6.00
	25.50
	33.50
	35.50
	36.50


Table 7.1.2.4.1.1: Vertical positioning error of D2D aided positioning based on proximity detection [m]
Observation: D2D aided positioning based on proximity detection can improve vertical positioning accuracy and more performance gain can be achieved by more assisting UEs and higher location accuracy of the assisting UEs.
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