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Introduction
At the RAN #69 meeting [1], a new study item on channel model for frequency spectrum above 6 GHz was approved. After that, email discussion [2] was held between RAN #69 and RAN #70 meetings, which has collected companies’ views on deployment scenario, frequency band of interests, modeling methodologies, additional features, and so on. Based on the RAN plenary discussion, RAN 1 shall start to develop channel models for frequency spectrum above 6 GHz. Accurate channel model derivation rely on measurement results. In this contribution, we present measurement results for office environment.
Measurement in Office Environment
The channel measurement was conducted in one of DOCOMO’s R&D center in Yokosuka, Japan. Figure 1 shows the office layout and Figure 2 shows a picture of the office. The entire area has a length of 51.2m, a width of 16.2m, and a height of 2.7m. It is a typical open space office. Most area is occupied by regularly placed desks and drawers what are around 70cm high. Other furnitures include metal lockers of 1.2 m high or 2.2m high. Several meeting rooms and other functional rooms are seperated from the wide open space by walls. On one side of the office, there are multiple glass windows with aluminum frame.
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Figure 1: Layout of the office environment.
Measurement Results
0. Measurement of indoor path loss
A first measurement is conducted to obtain results for deriving the path loss model for the indoor environment. The configuration of the measurement is illustrated in Figure 3. The transmitter is place close to one corridor. Two routes are selected along the corridor for the receiver to obtain distance dependent path loss measurement results. Measurement frequency is 19.85 GHz. Sleeve antenna with a height of 2.6m is used at the transmitted side. The transmission power is 6.1 dBm. Sleeve antenna with a height of 1.5m is used at the receiver side. Pathloss is derived by taking median value of the measurement samples within successive 1 m. It is calculated with the step of 0.1 m.
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Figure 3: Measurement for path loss.
The measurement results of path loss versus distance between transmitter and receiver are shown in Figure 4. The results clearly show the distance dependency of the path loss. 
Proposal 1: Use measurement results in Figure 4 to derive or to examine the path loss model.
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Figure 4: Path loss measurement results.
0. Measurement of small scale fading parameters
A second measurement is conducted to obtain small scale fading parameters, e.g., DS, ASD, ZSD, number of paths, number of clusters, number of rays per cluster, cluster DS, cluster ASD and cluster ZSD. The configuration of the measurement is illustrated in Figure 5. In order to obtain such measurement results, a standard horn antenna with a height of 2.3m is used at receiver. The horn antenna can be rotated in elevation within the range of -50 degree to 50 degree and with a step size of 10 degrees; and in azimuth within the range of -180 degree and 180 degree and with a step size of 1 degree. A total number of 17 locations (marked in Figure 5) are selected to place the transmitter. The coordinate of each location is marked by a letter plus a number where locations marked with a same letter are in a same row and locations marked with a same number are in a same column. The distance between neighboring columns in a same row is 5m. The distance between row B and row D in a same column is 3.5m; the distance between row D and row A in the same column is 2m and distance between row A and row C in a same column is 3m. A sleeve antenna is used at the transmitter. Measurement is made at the center frequency of 19.85GHz. OFDM symbols are transmitted using a bandwidth of 50MHz. The transmission power is 30dBm.
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Figure 5: Measurement for small scale parameters.
Measurement results of the small scale fading parameters are summarized in Table 1.
Table 1: Measurement results of small scale fading parameters.
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Proposal 2: Use measurement results in Table 1 to derive small scale fading parameters.
Summary
In this contribution, we introduced an indoor channel measurement environment where we have performance measurements for deriving indoor path loss and small scale fading parameters in a carrirer frequency band of 20GHz. The followings are proposed. 

[bookmark: _GoBack]Proposal 1: Use measurement results in Figure 4 to derive or to examine the path loss model.
Proposal 2: Use measurement results in Table 1 to derive small scale fading parameters.
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X Tx-Rx DS[ns] #of | #of Rays Cluster ASD | Cluster ZSD
positions |distances [deg.] | [deg.] |Paths [Clusters/per Cluster| DS [ns] [deg.] [deg.]
D1 5 57.3 58.7 1.2 61 8 7.6 425 16.2 6.1
Al 5.39 59.4 64.2 53 70 8 8.8 41.1 142 5.7
B1 6.1 425 752 7.6 72 5 144 51.0 25.1 10.1
C1 7.07 36.9 64.7 0.0 65 7 9.3 43.0 35.7 0.0
A2 9.71 46.4 52.9 13 52 9 5.8 29.8 153 54
B2 10.12 49.0 95.8 1.9 80 7 11.4 56.1 19.1 7.2
A3 14.14 57.5 46.2 4.3 54 8 6.8 36.7 23.6 2.6
B3 14.43 46.7 67.4 1.6 67 6 11.2 412 28.7 1.8
D4 18.5 36.1 62.9 04 82 5 16.4 60.6 26.5 2.1
A4 18.61 58.0 58.9 1.2 77 6 12.8 62.0 17.7 33
B4 18.83 273 59.0 0.3 70 5 14.0 60.2 30.1 3.8
C4 19.16 45.0 61.8 1.0 82 7 11.7 47.6 14.5 23
A5 23.09 39.8 414 0.1 72 6 12.0 48.7 22,6 22
B5 23.26 55.5 89.0 04 86 7 12.3 33.6 17.5 2.7
C5 23.54 40.2 53.2 0.3 80 7 11.4 439 16.7 1.6
A6 2757 61.6 69.2 0.5 87 9 9.7 46.7 19.0 2.4
B6 27.72 9 16.0 2.8
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