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1
Introduction

In the development of Prose system, knowledge of the propagation channel is crucial for studies of D2D applications. Several indoor and outdoor propagation models considering heterogeneous networks had been evaluated for system simulations in annex A in [1]. Since D2D applications have similar heterogeneous scenarios. This document is useful as a reference for future study of inter D2D or Macro-D2D interference issues. The purpose of this paper is to highlight and identify some propagation models in [1] that can be reused in the D2D scenarios. As for the outdoor D2D propagation model. Since both the transmitter and the receiver UEs are equipped with low-elevation antennas, it is different to the conventional macro channel model with fixed eNB at higher elevation. The probability of line-of-sight channel is reduced and the scattering environment is more dynamic. More measurements results are still needed to come out with a general statement about path loss behavior in outdoor environment such as rural, urban, suburban and highway.  
2
D2D Propagation Models
Two indoor models are proposed in [1], which are 5x5 grid model and dual strip model. Since the 5x5 model is a cluster-based model used for femto scenario, it is not appropriate for the uniform distribution of  D2D UEs. We therefore adopt dual strip model in the urban deployment as a reference for D2D indoor channel model. 

2.1 Device to Macro propagation models
These propagation models can be used for interference evaluation between D2D and Macro BS.
2.1.1 D2D UE is outside the apartments
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	Parameters
	R: the distance D2D device and Macro cell in meters.


2.1.2 D2D UE is inside the apartments

	Path loss
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	Parameters
	R: the distance D2D device and Macro cell in meters.
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: penetration loss of an outdoor wall.


2.2 Device to Device indoor propagation models 
2.2.1 D2D pairs are inside the same apartment stripe
	Path loss
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	Parameters
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: free space path loss

R: the distance between D2D pairs in meters.
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: distance inside the house in meter, the term 
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models the penetration loss due to walls inside an apartment.

n: number of penetrated floors
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: number of walls separating apartments between D2D pairs
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: penetration loss of the wall separating apartments.


2.2.2 One of the D2D device outside the apartment stripe
	Path loss
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	Parameters
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: free space path loss
R: the distance between D2D pairs in meters.
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: distance inside the house in meter, the term
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Dindoor

d

models the penetration loss due to walls inside an apartment.

n: number of penetrated floors
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: number of walls separating apartments between D2D pairs
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: penetration loss of the wall separating apartments.
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: penetration loss of an outdoor wall.


2.2.3 D2D pair are inside different apartment stripe
	Path loss
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	Parameters
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: free space path loss
R: the distance between D2D pairs in meters.
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models the penetration loss due to walls inside an apartment.

n: number of penetrated floors
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: number of walls separating apartments between D2D pairs
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: penetration loss of the wall separating apartments.
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: penetration loss of outdoor walls for the two house.


2.3 Device to Device outdoor propagation models
The existing standardized outdoor channel models mainly focus on the UE to eNB channels. Where a fixed eNB located at higher elevation. In D2D applications, both the transmitter and the receiver UEs are with low-elevation antennas. The line-of-sight probability and scattering effects are different. Besides, the scatter environment is more dynamic as both of the D2D UEs can be in motion. Some vehicle-to-vehicle outdoor channel models have been provided in [2]. However,  more measurements results are required for a general statement of path loss behavior in various outdoor environment such as rural, urban, suburban and highway.  
3 Conclusions

In this contribution, we propose to reuse indoor propagation models originally for the deployment of femtocells as a reference for D2D channel modeling for future study and to evaluate effect of inter-D2D and D2D-macro interference. The propagation channel model still unavailable is the D2D outdoor channel model in various scenarios. 

Observation 1: 
The existing indoor system simulation model for femtocells can be reused for the evaluation of indoor D2D.
Observation 2:
The outdoor propagation model of D2D in various scenarios is still unavailable and should be the main focus. 
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