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1. Introduction
At the RAN#65 meeting, the study item [1] on Indoor Positioning Enhancements for UTRA and LTE was approved.  This contribution gives a high level view on channel model and scenario setup regarding the following objectives in the SID. 
· Define a 3D system model, including indoor channel model, to study indoor positioning [RAN1]

· Develop baseline simulation scenarios and evaluate the corresponding baseline performance of the existing positioning techniques (e.g. A-GNSS, E-CID, OTDOA, UTDOA, or hybrids thereof) for indoor environments to establish a baseline performance [RAN1]

· For the performance evaluations consider specifically: location accuracy (including latitude, longitude and altitude), yield, and time to fix.

2 Indoor Scenario Category 
When considering indoor space, there are many different scenarios. In this paper, we consider to categorize them from channel model prospective. From channel model point of view, the space height and objects inside have big impact on channel properties. Therefore we categorize scenarios into following categories:
1. Typical indoor scenario: small space with interior walls, typically with ordinary ceiling (<=6m). Interior walls are setup between rooms. Examples are: residential building (multiple floors) with multiple rooms in each floor, office space with separate rooms. 
2. Open Space indoor scenario: big open space without interior walls, typically with high ceiling (>6m). Examples are: Airport, Train Station, shopping mall. 

Proposal: Categorize indoor scenarios into typical indoor scenario and open space indoor scenario
When considering the scenario of positioning, it’s relevant to consider whether the basestation is located inside or outside of the building. That is another dimension to categorize scenarios as using outdoor coverage to do indoor positioning needs to consider the outdoor-to-indoor penetration loss. We propose to consider both scenarios with eNB is located indoor or outdoor. 

Proposal: Consider to have eNB coverage from indoor and outdoor, further study the eNB locations for both cases.
3 Detailed scenario and channel model consideration 
3.1 Typical indoor scenario 

ITU channel model has indoor hotspot scenario defined as following, see [2]. 
The indoor hotspot scenario consists of one floor of a building. The height of the floor is 6 m. The floor contains 16 rooms of 15 m × 15 m and a long hall of 120 m × 20 m. Two sites are placed in the middle of the hall at 30 m and 90 m with respect to the left side of the building. 

Sketch of indoor hotspot environment (one floor)
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Figure.1 ITU InH floor plan

Clearly, it is a typical indoor scenario.  We propose to consider ITU InH scenario as starting point in this SI. Meanwhile, 3D channel model, see [2], has introduced 3D aspect to outdoor channel model. It is straight forward to use similar way to introduce 3D aspect into InH channel model. Therefore we propose to reuse the enhancement framework from [2] as much as possible. Meanwhile, 3D channel already covers the model for outdoor-to-indoor propagation, thus this study should focus on modelling indoor part. 
Proposal:  Consider to use ITU InH channel model as starting point for typical indoor scenarios.
Proposal: Reuse 3D channel model framework as much as possible when enhancing the InH model with 3D aspect, focusing on modelling indoor-to-indoor channels.
3.2 Open Space indoor scenario 
Open space indoor is relatively a new scenario. Especially with high ceiling and minimal objects, the channel property is very different. Firstly, it is natural to consider high probability of LOS in such open space, besides, reflection from ceiling may result large ASD. We considered Shanghai Pudong airport Terminal-1 floor map as an example, see below figure. Typical airport open space is like the check-in lobby where Ceiling height is ~10m. There are now interior walls but some check-in counter in the middle which results in some certain block to the radio waves. 
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Figure.2 Floor plan of Shanghai Pudong airport (https://www.jal.co.jp/en/inter/airport/asia/pvg/pvg_00.html)

Proposal: Define an open space scenario starting from airport floor plan and evaluate whether current channel is applicable on the new scenario. 
3.3. Hybrid scenarios

Another type of indoor scenario is the combination of above two categories. Some area of the build is open space with high ceiling while other area is with ordinary ceiling with interior walls. A typical scenario of such is the shopping mall with atrium in the middle surrounding by shopping area with ordinary ceiling height and interior wall. Such scenario includes the key features of both typical and open space scenarios, thus it is called a hybrid scenario. Below is the floor plan of a typical shopping mall. 
Proposal: Hybrid scenarios mixed with open space and typical indoor space can be considered in this study
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Figure.3 the floor plan of a shopping mall, left is first floor, right is the second floor (http://www.parsvnath.com/retail/ghaziabad/parsvnath-kaushambi-mall/floor-plan.asp?pr=parsvnath-kaushambi-mall)
4 Conclusion
In this contribution, we proposed some high level view on indoor scenario and channel model setup with the following proposals:
Proposal:  Consider to use ITU InH channel model as starting point for typical indoor scenarios.

Proposal: Consider to have eNB coverage from indoor and outdoor, further study the eNB locations for both cases.

Proposal: Reuse 3D channel model framework as much as possible when enhancing the InH model with 3D aspect. 

Proposal: Define an open space scenario starting from airport floor plan and evaluate whether current channel is applicable on the new scenario. 

Proposal: Hybrid scenarios mixed with open space and typical indoor space can be considered in this study
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