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1. Introduction
A new SI was approved in RAN #64 for indoor positioning enhancements in UTRA and LTE [1]. The objectives of this study item are to study techniques for indoor positioning, including RAT-dependent solutions, such as OTDOA, UTDOA, E-CID, RFPM and etc, and RAT-independent solutions, such as A-GNSS and Terrestrial Beacon Systems [2]. One goal of the SI is:
· Define a 3D system model, including indoor channel model, to study indoor positioning [RAN1]

This contribution discusses the 3D channel model for the RAT-dependent indoor positioning techniques.
2. Channel model for eNB-UE link
The 3D-UMI and 3D-UMA channel models defined in 3D/FD-MIMO include the modeling of zenith angle, 3D distance, height-dependent path loss, height related LOS probability and ray cluster related delay and power. In addition, the indoor channel models are carefully studied and contained in 3D/FD-MIMO. These give a good reason to take the 3D-UMI/3D-UMA channel models from 3D/FD-MIMO as the starting point to setup eNB-UE channel model for indoor positioning study. 

Meanwhile, in order to make the current 3D-UMI and 3D-UMA channel models more suitable for indoor scenario, some modifications may be needed. 
The first suggested modification is to add the modeling of propagation time of the first cluster route between eNB and UE for the NLOS case. For LOS case, the first cluster route time is determined by the LOS distance between eNB and UE.  
The second suggested modification is on azimuth angle of n-th cluster (equation (10) in [4]), which is copied below. 
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In the environment of indoor or urban canyon, the propagation route may not travel along the LOS direction between eNB and UE, as shown in Figure 1. When NLOS occurs, the term 
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, which defines LOS direction in the network layout description, should be replaced with a value reflecting NLOS characteristics. A simple replacement can be the mean direction for AOA, 
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, i.e., 
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Figure 1   the directions of clusters from eNB to UE
The generation of AOD (
[image: image6.wmf],

nAOD

f

) should follow the modification similar to AOA as described above. The setting of 
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(the mean direction for AOD) is FFS or comes from measurement data or simulation.  
The third suggested modification is on zenith angle of n-th cluster (equation (18) in [4]), which is copied below. 
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where 
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 is the mean ZOD direction, and 
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 is the offset from LOS direction to mean angle.  Here 
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 is the deterministic function of parameters (d2D,hUT). In reality, the offset can be different for UEs with different locations but the same parameter pair (d2D,hUT), as shown in Figure 2 So the equation (2a) should be replaced by the following equation (2b)
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where ZOD offset,
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 , is a random variable with mean value equal to 
[image: image15.wmf],

offsetZOD

m

.


[image: image16.emf],1 offset



,2 offset



d

2D

h

UT

d

2D

h

UT


Figure 2 Different ZOD offsets with the same parameter pair (d2D,hUT)

For small cell in building, small cell channel model in scenario #2b in TR36.872 [3] can be considered, but further work should be done, e.g.  to complete the modeling of the first path propagation delay. 
Different locations have different channel impulse responses, characterized by its profiles on delay, angle and power. The locations closing to each other can have similar channel impulse response. This means these profiles can provide information of location identification. If RFPM is studied in the SI, the modeling of profile correlations for the near locations should be given.
3. Conclusion
This contribution discusses the 3D channel model for RAT-dependent indoor positioning, and concludes with the following proposals:
Proposal 1：Take the following choices for 3D channel model on eNB-UE link.
	Location and type of eNB
	Outdoor macro eNB

(above rooftop)
	Outdoor pico eNB

(below rooftop)
	Indoor small cell

	3D channel model for eNB-UE link
	3D-UMA
	3D-UMI
	Small cell (scenario #2b)


Proposal 2：Consider following modifications to the 3D-UMA/UMI model. 

· To add the modeling of propagation time on the first cluster route for the NLOS case.
· To modify the azimuth angle of n-th cluster for the NLOS case, as given by 
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, where 
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 is the mean direction of AoA. 
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 follows the similar modification.   
· To modify the zenith angle of n-th cluster, as given by 
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, where 
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is a random quantity with mean value equal to 
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