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1 Introduction
UE positioning has specified in 3GPP for the purpose to have knowledge of x, y location of UEs to the networks. In RAN1 perspective, PRS (positioning reference signal) is included to provide highly detectable pilot to UE that aid different positioning solutions in LTE network. Based on SID [1], on-going enhancements to the US FCC Enhanced 9-1-1 capability are focusing on in-building positioning which requires z position as well as x, y position. To assess the potential performance with legacy positioning techniques and to evaluate enhancements of indoor positioning, 3D indoor evaluation methodology (e.g. eNB layout, height, location, different building structures) should take into account for the related evaluation work. This contribution discusses about evaluation methodology and deployment scenarios for consideration.
2 Consideration for evaluation methodology
2.1 Deployment scenarios

For deployment scenarios for indoor positioning, we can categorize scenarios in terms of the location of transmission point or antenna site: outdoor and indoor, refers Scenario 1 and 2, respectively. From typical multi-cell macro and micro cell environment, the antenna sites are located on top of building or side of building wall with different antenna height depending on the deployed building height and shape. In this situation, the signal from eNB antenna to UE should experience outdoor-to-indoor propagation regardless of indoor UE position.  
Recently, indoor coverage can be served by repeaters and/or distributed antenna systems (DAS) deployment. With DAS like system, multiple transmission points can be deployed within same floor and each floor can be served with different transmission points. Then, the signal from transmission points to UE in Scenario 2 experiences indoor-to-indoor propagation with higher probability of LOS (line-of-sight) channel condition compare to Scenario 1.  Both scenarios can be considered for study of indoor positioning.
Proposals: Consider the following scenarios for indoor positioning 

· Scenario 1: Outdoor transmission point to indoor UEs
· Scenario 2: Indoor transmission point to indoor UEs
2.2 eNB location
For typical methodology of eNB dropping, we can assume to have same antenna height between eNBs (e.g. average antenna height depending on scenario) for evaluation simplicity. For estimating x, y location of UE, eNB dropping with same height is feasible with receiving signals from different direction, but not desirable for estimating x, y, z location of UE. If we consider visibility of eNB signal in UE-side, different type of cells (macro, micro, small) should be modelled to have different eNB heights and it is possible to have different height even with same type of cells. For scenario 1, there are two alternatives for modelling eNB dropping with different height as shown in Figure 1(a) and (b).
· Alternatives 1: use 2-tier 19 cell model with different eNB height. Small cells can be dropped on top of macro cell layer, if we consider heterogeneous configuration.
· Alternatives 2: deploy building for UE dropping and dropping N cells around the building with randomly selected distance/orientation/height as show in Figure 2(b)
For indoor scenario (Scenario 2), the location of transmission points are considered with minimum distance of transmission point on the same floor and whether eNB transmission points are located in each floor as shown in Figure 1(c). It is noted that height of transmission points in each floor can assume same as distance between floors (e.g. 3 meters). 

Proposals:

· Multiple eNBs with different height should be modelled to evaluate 3D indoor positioning
· FFS for details
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(a) Alternative 1 
(outdoor)


      (b) Alternative 2
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Figure 1. Alternatives for eNB deployment methodology
2.3 Indoor building configurations
Together with the deployment scenarios and modelling of eNB location, building configuration for UE dropping can be another part of indoor positioning evaluation methodology. Considering the objectives of SID [1], having various building modelling would help to investigate the potential benefit of different positioning schemes and can give insight of whether each schemes can maintain the requirements of E9-1-1. Considering emergency purpose positioning, accuracy of location information would be more important in the case with urban and dense urban environment. Then, we can categorize three different types of building configuration for evaluation. Firstly, we consider single building with multi floor as option A (for example, high-rise building in figure 2). In option A, due to the size of building and the distance between neighbouring buildings, accuracy of detecting UE height will be more important than that of x, y location within the building. This case can be modelled that UEs are dropped in a single building with M floors to test detectability of vertical location. Further discussion is needed for the detailed floor plan within a building. Secondly, we can consider concatenated building block with multi floor as in Figure 3 to reflect urban residence (refers Option B). In this configuration, accuracy of x, y location as well as z location can be important to estimate UE location.  Due to concatenated building configuration, inaccurate information of x, y location may cause delay to encounter emergency user. For option B, e.g. number of buildings, size of block and penetration loss between buildings and floors should be modelled carefully. Lastly, we can consider open spaced building such as shopping mall and airport (Option C), the main different between option B and option C is whether penetration loss is applied when the signal is passing through the building. We summary the considerable options with the dimension of building(s) with d_x, d_y, d_h  (FFS for exact values) as follows:

· Option A: single building with multi floor
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Figure 2: high-rise buildings in New York
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· Option B: Concatenated buildings with multi floor
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Figure 3: residence buildings in New York
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· Option C: shopping mall or airport like structure
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Figure 4: shopping mall near New York
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2.4 Channel model

For channel model for indoor positioning SI, the outdoor-to-indoor channel modelling can be reuse from results of 3D channel model study. However, for indoor-to-indoor channel model, 3D channel characteristic is not defined in TR36.873 [2], it may require measurement results or ray tracing results for selecting parameters of channel generations.

Observation:
· For outdoor-to-indoor 3D channel model, TR36.873 can be reused.

· For indoor-to-indoor channel, additional measurement and modelling is needed for evaluation
3 Conclusion

In this contribution, we discussed consideration for evaluating indoor UE positioning under 3D indoor environment. Deployment scenario, related eNB location, building configurations and 3D channel model were discussed for details of evaluations. For evaluation methodology purposed, we proposed to consider the followings:
· Consider both outdoor-to-indoor and indoor-to-indoor scenario

· Assume multiple eNB dropping with different height
· Consider different building configurations
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