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1 Introduction

In the RAN1#84 meeting, it was proposed jointly by 23 companies in [1] that three deployment scenarios should be investigated as first priority for the channel model SI.  The indoor office scenario includes two cases, mixed office and open office. In the RAN1 Channel Modeling Ad hoc meeting in Ljubljana, the LOS probability proposed in [2] was agreed for the indoor mixed office case. For the indoor open office, although the way forward (WF) was agreed in [3], the parameters for the model have not been provided.
In this contribution, the newly defined of indoor hotspot scenario in [4] and [5] has been considered. Based on the agreed WF [3], the LOS probability for indoor open office is investigated and the model parameters are developed.  This LOS probability model is recommended for the indoor open office environment.
2 Discussion on continuity of the model 
In [3] it was agreed that, for indoor open office, the LOS probability model should have the form: 
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The parameters of the model are to be determined. Considering the continuity of the model, the second segment of the model should satisfy:
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From this it can be derived that
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[image: image5.wmf]2

2

2

1

1

1

)

/

)

(

exp(

)

/

)

(

exp(

g

b

g

b

×

-

-

=

×

-

-

d

d

d

d

 , when 
[image: image6.wmf]2

d

d

=


(3)

From this it can be derived that: 
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The model can be further simplified:
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Equation (5) is in the same form as the model agreed for mixed office in [2]. 
Observation 1: considering the continuity of the model, the LOS probability model for open office agreed in R1-161727 is of the same form as the LOS probability for mixed office agreed in R1-161640.

3 Scenario for evaluation
In [4], it is suggested a 20m ISD should be adopted for indoor hotspot. An open office of 120mx50m, deployed with 12 TRPs, is suggested as a typical example office. In [5], this deployment of TRPs has been agreed as a typical deployment for indoor office that may be used for calibration. In [6] a sketch for illustration was provided and this is reproduced here in Figure 1.  Compared with what has been used for LTE-Advanced/IMT-Advanced in [7], the TRP density and deployment locations have been changed greatly in this new model (Figure 1).  This deployment case has been investigated in [8] previously.  
To further study typical open offices, including “cubical” deployment, another case is shown in Figure 2. A similar deployment scenario was also adopted in [2] and [9] to produce the open office scenario data to derive the LOS probability model for mixed office scenario. In this case, the height of cubical isolation is 1.5m. It will be helpful to consider both types of deployment to derive LOS probability.  
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Figure 1. Sketch of InH deployment: case 1
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Figure 2. Sketch of InH deployment: case 2
4 LOS probability modeling for indoor open office
To derive the parameters for the LOS probability model in (5), the two deployment cases in section 3 were considered.  Ray tracing simulation was conducted to develop the LOS probability distribution along with distance for both cases. In the simulation, 300000 UE positions were randomly chosen in a uniform distribution within the 120mx50m area.  The twelve TRP locations at a height of 3m were investigated in each case. To evaluate different UE placement situations, e.g. hand-held or on the desktop, the UE heights were randomly chosen between 1m to 1.5m with a uniform distribution. The weighted minimum MSE (mean square error) was used as criteria for optimal parameterization. The simulation data for both cases were treated with equal weight. The evaluation results can found in Figure 3.
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Figure 3. Indoor open office LOS probability modeling
The result of parameterization is as below.
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Proposal 1: the LOS probability model in (6) should be used for indoor open office.

5 Conclusions
In this contribution, based on the latest agreement of RAN-level on the ‘5G’ requirement study item and RAN1 channel modeling ad hoc meeting, LOS probability for indoor open office has been studied. Based on the observation and the results, the following is proposed.
Observation 1: considering the continuity of the model, the LOS probability model for open office agreed in R1-161727 is of the same form as the LOS probability for mixed office agreed in R1-161640.

Proposal 1: the LOS probability model for indoor open office should be:
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