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1 Introduction
In RAN1#78bis meeting, two scenarios – Outdoor macro + outdoor small cell and Outdoor macro + indoor small cell - were defined for evaluation of the indoor positioning system. No decision was made regarding the channel model to be used in these scenarios. One of the objectives of this study item [1] is to define a 3D system model for indoor positioning study: 
· Define a 3D system model, including indoor channel model, to study indoor positioning [RAN1]

In our companion contribution [2], we provided our views on the evaluation scenarios and network layout. In this contribution, we will discuss our views on 3D system model as well as indoor channel model. 
2 Discussion 
3D System Model

In our view, the main scenario of interest for indoor positioning enhancement is accurate location tracking of UEs located in various floors of building. In order to calculate the latitude, longitude as well as altitude of the UE, we need to provide 3D system model. To this end, several things need to be considered. To evaluate the altitude tracking performance of different positioning methods, UEs with variable heights need to be modelled. In Rel-12, 3D MIMO discussion, UE height has already been modelled. We can re-use the same model as provided in Table 1 e.g. for SCE scenario 2a. 

Table 1: Height of UE for indoor positioning SI

	UE Location
	UE Height (m)

	Outdoor
	1.5

	Indoor
	hUT=3(nfl – 1) + 1.5

where, nfl ~ uniform(1,Nfl) and Nfl ~ uniform(1,8)


The LOS probability of a UE also depends on its height. In case of UEs served by macro cell, UEs located at a higher floor is more likely to have a LOS path compare to the UEs located at lower floor. For instance, some neighbor building may block the LOS components in some cases, for UMa. The effects of pathloss and LOS probability on UE height have also been discussed in Rel-12 3D MIMO discussion and are summarized in Table 7.2-1 (Pathloss) and Table 7.2-2 (LOS probability) in [3]. The conclusion from that study can be re-used for indoor positioning. In addition, 3D distance (shown in Figure 1) has been used for path loss calculation. In current SI, we can re-use the same model for LOS probability and path loss calculation.
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Figure 1: Outdoor-to-Indoor modeling

In order to generate the small scale parameters and channel coefficients, we can use either of the following:

· Using a fixed tap channel impulse response (CIR) model (e.g. EPA, ETU)

· Employing a ray-tracing based channel model (e.g. ITU UMa, UMi)

The advantage of using a fixed tap delay line model is the simplicity in performance evaluation. However, given the fixed PDP (Power Delay Profile) at the fixed time, the variance of the timing accuracy e.g. for TDOA based techniques is determined by the strongest path of the channel model. For instance, with EPA channel model, the timing accuracy is determined by the first PDP at 0 statistically. On the other hands, a ray-tracing based model can provide more realistic modelling given the various locations of the PDP. In addition, the 3D-UMa and 3D-UMi model [3] can also provide the proper channel modelling in elevation domain.

Indoor Channel Model
Two different scenarios can be considered for indoor channel model assuming UE is located in indoor:

· Outdoor-to-Indoor

· Indoor-to-Indoor

As discussed in our companion contribution [2], it is recommended to prioritize the Outdoor-to-Indoor and Indoor-to-Indoor scenarios. The 3D-UMa and 3D-UMi O-to-I model used in 3D MIMO discussion [3] can be considered as a baseline for Outdoor-to-Indoor scenario. 

The eNBs located indoor in the same building could improve the UE positioning performances. If indoor picos are considered, Indoor-to-Indoor modelling could be further considered. ITU indoor hotspot environment layout or the dual stripe model layout [4] can be used to model I-to-I layout. We note that, existing ITU indoor hotspot layout supports up to two floors [5]. Additional large scale penetration loss model will be needed to extend the ITU indoor hotspot layout to more than two floors. Dual stripe layout on the other hand already includes such modelling and therefore will be readily applicable as baseline scenario for indoor positioning study without further modifications.
For fast fading channel generation of Indoor-to-Indoor scenario, ITU Indoor Hotspot (InH) channel model can be reused, if needed. We note that, the InH model considered in [4] does not capture the elevation domain spreading of signal. Whether we need to consider the indoor model and whether elevation spread modelling will be required is FFS. For instance, in WINNER II channel model [6], elevation spread was modelled for indoor scenarios – the same model can be reused for current SI if needed [7].

3 Conclusions
In this contribution, we discussed the channel models for enhanced positioning such as 3D system model and indoor channel model. Based on the discussion, we propose considering the followings as the study for enhanced positioning under SCE scenario 2a and 2b:

· O-to-I

· Layout: the same as defined under SCE scenario 2a and 2b
· For large scale fading: Reuse the existing 3D channel model parameters [3] such as height, LOS probability and  pathloss

· For small  scale fading: Use 3D UMa and UMi [3]

· I-to-I

· Layout: Dual strip layout
· For large scale fading: 
· UE height is spontaneously modeled by the dropped floor. 
· Reuse distance dependent path loss, penetration and shadowing model parameters corresponding to dual stripe layout [5] Additional modification to capture penetration loss between multiple floors will be required for ITU Indoor hotspot layout.
· For small scale fading: 

· Use ITU InH [4]

· FFS to consider elevation spread modeling (e.g. WINNER II channel model) 
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