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1. Introduction
In RAN1#79, the agreements on evaluation scenarios and assumptions for indoor positioning study were made [1]. However, there are still some issues on evaluation methodology to be further discussed for evaluating system performance of indoor positioning as follows:
Agreements:
· Take R1-145396 as a working assumption, except

· FFS synchronization error

· FFS the number of floors (up to 8)

· FFS whether or not to additionally have different carrier frequencies for macro and small cells

· E.g., 2GHz macro + 3.5GHz small cells

· FFS the cluster/density of small cells

· FFS whether the total number of small cells can be zero

· FFS UE dropping model

· For outdoor macro + outdoor small cell scenario

· FFS the antenna height for small cells

· For outdoor macro + indoor small cell scenario

· FFS whether to use single or dual-strip model for indoor small cells
In this contribution, we present our views on remaining details on evaluation methodology for indoor positioning.
2. Remaining details on evaluation methodology
In this section, we provide our preference for remaining parameters.

· Synchronization error
At the last meeting, it was discussed whether synchronization error is to be considered for evaluating indoor positioning performance. If synchronization error is introduced for indoor positioning study, an impairment modeling related to non-ideal synchronization would be provided by companies. In our understanding, the perfect synchronization case needs to be at least considered as a baseline. Hence, we propose that a perfect synchronization case should be prioritized for indoor positioning study. 
Proposal 1: a perfect synchronization case should be prioritized for indoor positioning study.

· Number of floors 
In the existing small cell enhancement (SCE) scenarios [2], only two floors are considered for the single strip case. However, for indoor positioning study, it would be beneficial to increase the number of floors for the building modeling to see the positioning performance of indoor UEs. Thus, we suggest that the number of floors for each indoor building is set to 
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. Specifically, the equation for the antenna height of an indoor small cell is given as follows:
	Antenna height of an indoor small cell
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Accordingly, the UE height will be given by reusing the equations in [3] as follows:
	Outdoor UE height (
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where 
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Proposal 2: For indoor small cells, our preference is that the number of floors for an indoor building is set to 
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· Carrier frequency

As discussed in [4], it would be desirable to use only co-channel case (e.g., 2 GHz carrier frequency for both macro and small cells) for evaluating indoor positioning performance. If different carrier frequencies are used by different eNBs, the modeling on error due to inter-frequency measurement should be newly defined. The modeling might be not a trivial issue considering the allocated time slots for this SI. In this context, our preference for carrier frequency is to consider only co-channel case for indoor positioning study.
Proposal 3: We prefer to use only co-channel case for carrier frequency. 
· Cluster/density of small cells

In our understanding, the number of cluster and the density of small cells are crucial factors that would affect the positioning performance of indoor UEs. Considering the allocated time slots for this SI, for the number of cluster and the density of small cells, it would be desirable to focus on the following cases with high priority:
	
	Outdoor macro + outdoor small cell scenario
	Outdoor macro + indoor small cell scenario

	Number of clusters
	1
	1

	Number of small cells per cluster
	4, 10
	4*
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 is the number of floors per hotzone building.


Proposal 4: One cluster per macro cell geographical area is preferred for both scenarios. For the number of small cells per cluster, we prefer 4 and 10 for outdoor small cells and multiples of 4 with the number of floors for indoor small cells. 
· UE dropping model

In principle, the existing UE dropping model in [2] can be reused for indoor positioning study. We suggest the UE dropping model for evaluating indoor positioning performance as follows: 
	
	Outdoor macro + outdoor small cell scenario
	Outdoor macro + indoor small cell scenario

	UE dropping 
	2/3 UEs randomly and uniformly dropped within the clusters, 1/3 UEs randomly and uniformly dropped throughout the macro geographical area. 20% UEs are outdoor and 80% UEs are indoor.
	2/3 UEs randomly and uniformly dropped within the hotzone buildings, 1/3 UEs randomly and uniformly dropped throughout the macro geographical area (including hotzones).

A UE is an indoor UE if it is located within a hotzone building.

Additionally, a UE not located within a hotzone building is classified as an indoor UE with x% probability, where x>=0. Companies should indicate the value x when presenting the results.


Proposal 5: The UE dropping model of the existing SCE scenarios can be reused.
· Antenna height of small cells for macro & outdoor small cells

Typically, the eNB antenna height was assumed to be fixed in an eNB dropping. Although such assumption is feasible for horizontal location estimation, having same antenna height for all eNBs might not be helpful for vertical location estimation. Therefore, it is worth noting that the assumption on the eNB antenna height variation should be discussed to properly evaluate indoor positioning accuracy in terms of vertical domain. Since each eNB is located at the different altitude in practice, it is reasonable to consider eNB antenna height variation in the evaluations for indoor positioning. For simplicity, it can be assumed that each eNB is dropped with uniformly random height value within the applicable range of 3D channel modeling [3]. From initial evaluation results in our companion contribution [5], it is shown that the macro eNB heigh variation can make a significant impact on the performance of vertical location estimation accuracy.
Proposal 6: The eNB height variation for macro and outdoor small cells should be considered. 
· Layout of small cells for indoor small cells

At the last meeting, it was discussed to consider the layout of indoor small cells as either single or dual stripe model in [2]. It has been acknowledged that the single stripe model as in [2] can properly represent the opened space and the planned deployment of small cells. Considering that the system performance would be highly dependent on the number of dropped small cells, we prefer to reuse the single stripe model with fixed number of small cells per floor in SCE scenarios [2] as the layout of indoor small cells.
As per some companies’ concern, there is no definition on the penetration loss between different floors. To address this concern, we propose to reuse the equation in [6] as 
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 is the number of penetrated floors. 
Proposal 7: The single stripe model of SCE scenarios can be reused as the layout of indoor small cells.
3. Conclusion
In this contribution, we discussed our views on remaining details on evaluation methodology for indoor positioning study. The proposals based on the discussion are given as follow:
Proposal 1: a perfect synchronization case should be prioritized for indoor positioning study.

Proposal 2: For indoor small cells, our preference is that the number of floors for an indoor building is set to 
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Proposal 3: We prefer to use only co-channel case for carrier frequency. 

Proposal 4: One cluster per macro cell geographical area is preferred for both scenarios. For the number of small cells per cluster, we prefer 4 and 10 for outdoor small cells and multiples of 4 with the number of floors for indoor small cells. 
Proposal 5: The UE dropping model of the existing SCE scenarios can be reused.

Proposal 6: The eNB height variation for macro and outdoor small cells should be considered. 

Proposal 7: The single stripe model of SCE scenarios can be reused as the layout of indoor small cells.
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