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1. Introduction
[bookmark: _GoBack]Regarding the Study on channel model for frequency spectrum above 6 GHz [1], a Skeleton TR [2], scenarios [3] and requirements [4] were agreed in the RAN1 #84 meeting [5]. Given the time constraint available for completing channel modeling, it would be desirable to focus on the high priority scenarios i.e. UMi (street canyon), indoor (office) and UMa as in the agreed WF [3]. Furthermore, from this ad-hoc meeting, we think that extensive measurements collected in various scenarios/frequencies should be discussed for the stochastic channel modelling methodology as in the working assumption [6].
In this contribution, we present path loss and shadow fading measurements collected in an indoor office scenario in the frequency band at 38 GHz.
2. Channel Measurement Campaign: Indoor office
Our 38 GHz channel measurement was conducted in a typical office environment using the ETRI channel sounder [7] and a pair of omnidirectional antennas (6 dBi gain at 38 GHz) equipped at the transmitter (TX) and receiver (RX). Table 1 describes the configuration of our channel sounder for this measurement campaign.
Table 1. Measurement configuration of the ETRI channel sounder
	System parameters
	Configurations

	Center frequency
	38 GHz

	Channel Bandwidth
	500 MHz

	PN code length of probing signal
	4095 chips

	Maximum power of TX (w/o antenna)
	21 dBm

	Automatic gain control range of RX
	60 dB

	Gain of omnidirectional antenna
	6 dBi 



Figure 1 shows the office map on which the locations of TX and RX are marked. The office has a dimension of 72 m (L) x 23 m (W) x 2.6 m (H), in which cubicle areas, meeting rooms, corridors, pillars, etc. are laid out. The outside walls of the building are composed of concrete and large tempered glass, whereas the inside walls and ceilings are made of reinforced concrete, steel and plaster board. As shown in the Figure 1, path loss measurements collected at two TX (red points) and 48 RX locations (blue, green and orange points distributed evenly in the office) with the TX-RX separation distances ranging from 6 m to 54 m, consequently a total of 67 TX-RX location combinations (35 in LOS and 32 in NLOS). Figure 2 shows the photographs of channel sounders including the TX and RX antennas at the height of 2.5 m and 1.2 m, respectively.
[image: ]
Figure 1.	Office map for 38GHz channel measurement and the locations of TX and RX
[image: ]
Figure 2.	Path loss measurements using 38 GHz channel sounders
3. Measurement Results: Path loss and Shadow fading
From measured data, the path loss (PL) and shadow fading (SF) parameters are derived based on the two popular path loss models, i.e., Close-in (CI) free space reference distance model [8] and Floating-intercept (FI) model [9]. 
· The CI PL model is given by:

, where  and  denote the path loss exponent (PLE) and distance in meters, respectively, and  is the shadow fading (SF) term in dB. FSPL is the free space path loss at the specified reference distance (in this case the reference distance is 1 m):
.
· The FI PL model is given as:
,
, where α represents a dependency coefficient with respect to distance, and β is the path loss offset determined typically by fitting with measurement data. 
Figures 2 and 3 show scattered plots of the measured path loss results and fitting curves along with the CI and the FI PL model predictions. 
[image: ]
[bookmark: _Ref442102489]Figure 3.	Path loss measurement results and fitting curves based on the CI PL model at 38 GHz for Indoor-office scenario. 
[image: ]
Figure 4.	Path loss measurement results and fitting curves based on the FI PL model at 38 GHz for Indoor-office scenario.
Table 2 summarizes the parameters of CI and FI PL models [9]. The PLE of the CI model in LOS conditions is 2.0, which agrees with the theoretical free space PLE. In NLOS conditions, it can be seen that the PLE of the CI model is 2.8. The standard deviation of SF is 5.0 at LOS and 7.0 at NLOS conditions, respectively. Comparing the standard deviations of SF for FI PL model (4.2 at LOS and 6.4 at NLOS), we can observe that the difference between CI and FI models is within a fraction of a dB.

Table 2. Parameters of CI and FI path loss models for indoor-office scenario
	Frequency
	Conditions
	CI PL model
	FI PL model

	
	
	PLE ()
	
[dB]
	

	

	
[dB]

	38 GHz
	LoS
	2.0
	5.0
	1.1
	75.9
	4.2

	
	NLoS
	2.8
	7.0
	1.3
	82.7
	6.4



Based on our measurement results, we have the following observation and proposal:
Observation 1: The shadow fading standard deviation of the CI PL model has a quite small difference with the FI PL model.
Proposal 1: Table 2 can be considered as the PL parameters for Indoor-office scenario at 38 GHz.

4. Summary
In this contribution, we present the path loss measurement results at 38 GHz for indoor-office scenario. Based on the results, we have the following observations and proposals.
Observation 1: 
· The shadow fading standard deviation of the CI PL model has a quite small difference with the FI PL model.
Proposal 1: 
· Table 2 can be considered as the PL parameters for Indoor-office scenario at 38 GHz.
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