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Introduction
The site deployment for indoor-office was agreed in RAN1 channel model ad hoc meeting [1]. The contributions [2, 3] discussed sectorization consideration for >6GHz indoor office, but there was no agreement on sector deployment, antenna pattern, and downtilt angle for indoor office. In this contribution, we give our further consideration on these issues for indoor office calibration scenarios.

Discussion
1.1. Sector deployment for indoor-office 
In [2] we proposed sectorization of sites in indoor-office scenario, the planar array antenna can be installed in each sector in order to provide an effective beamforming gain for compensating path loss in high frequency. Here, we further discuss sector deployment for indoor office with planar array antennas. The sector-deployment includes number of the sector  and boresight of sector. 
The examples of 3-sector deployment,  4-sector deployment and 2-sector deployment discussed in [3] show that only changing sector number and the boresight of each sector can’t completely avoid the presence of the areas with potentially high interference or low coverage areas. 
In our view, the 3-sector deployment shown in figure 1 [3] should be selected which is a good trade-off between reducing interference and increasing coverage due to the following considerations.
· 2-sector deployment increases low coverage areas with respect to 3-sector deployment and 4-sector deployment.
· 4-sector deployment increases the cost of BS equipment with respect to 2-sector deployment and 3-sector deployment, but 4-sector deployment can’t reduce the areas with potential high interference with respect to 3-sector deployment.



[bookmark: _Ref445202973]Figure 1, 3-sector deployment [3]


Proposal 1:  The 3-sector deployment can be used for indoor-office calibration scenario.

1.2. Antenna pattern and downtilt angle for indoor-office 
Based on above discussion, the 3-sector deployment with planar array antennas is better choice for indoor-office, so the antenna pattern defined in table 7.1-1[5] and antenna modeling [4] is also applicable for indoor-office.

Proposal 2: the antenna pattern defined in table 7.1-1[5] and antenna modeling [4] is also applicable for indoor-office.


[image: ]
Figure 2,  Antenna downtilt angle

As shown in figure 2, the antenna downtilt angle can be calculated as:

                                                                                                          (1)
Where, 

 is antenna downtilt angle in degree.

is BS antenna height in meter.


is BS antenna coverage distance in meter, and .

is antenna vertical HPBW in degree.



For 3D UMi in TR36.873 [5], m, m, the antenna downtilt angle can be calculated as,

 degree                                                                         (2)
Where, 

degree                                                                                                                                      (3)

Since degree according to antenna modeling in TR 36.873 [5] as shown in figure 3. The calculated antenna downtilt angle is approximately equal to the 12 degree in TR 36.873 [5]. 
, 

[image: ]
Figure 3, vertical beam according to Antenna modeling in TR 36.873

For indoor-office, 

m [1],

m is chosen from minimum ISD in figure 1 in order to decrease interference,

is FFS, which is decided by the vertical antenna configuration.
According to equation 1, The antenna downtilt angle for indoor office can be calculated as,

         degree.                                                                           (4)

Proposal 3:  Equation 4 can be used for calculating downtilt angle for indoor office.

Conclusion 
In this contribution, we discussed site deployment planning for indoor-office and antenna pattern, downtilt angle, and we have following proposals: 
Proposal 1:  The 3-sector deployment can be used for indoor-office calibration scenario.
Proposal 2: the antenna pattern defined in table 7.1-1[5] and antenna modeling [4] is also applicable for indoor-office.
Proposal 3:  Equation 4 can be used for calculating downtilt angle for indoor office.

References
[1] R1-161618, “Scenarios for Channel Model Verification and Calibration”, NTT DOCOMO,  RAN1 #AH Channel Model, Ljubljana, Slovenia, 14th – 16th March 2016
[2] R1-161625, “Details on Calibration assumptions for 1st priority deployment scenarios”, CATT, RAN1 #AH Channel Model, Ljubljana, Slovenia, 14th – 16th March 2016
[3] R1-161702, “Discussion on detailed modeling for indoor hotspot – office”, Samsung, RAN1 #AH Channel Model, Ljubljana, Slovenia, 14th – 16th March 2016
[4] R1-161731, “Way forward on antenna modelling for channel model calibration”,  Intel Corporation, Samsung , RAN1 #AH Channel Model, Ljubljana, Slovenia, 14th – 16th March, 2016
[5] TR 36.873,  Study on 3D channel model for LTE (Release 12).

oleObject1.bin

image3.wmf
j


oleObject2.bin

image4.wmf
H


oleObject3.bin

image5.wmf
L


oleObject4.bin

image6.wmf
2

3

LISD

=


oleObject5.bin

image7.wmf
2

a


oleObject6.bin

image8.wmf
10

H

=


oleObject7.bin

image9.wmf
200

ISD

=


oleObject8.bin

image10.wmf
(

)

180

arctan4.3711.3

23

H

ISD

ja

p

æö

=+=+=

ç÷

èø


oleObject9.bin

image11.wmf
7

a

»


oleObject10.bin

image12.wmf
213

a

=


oleObject11.bin

image13.jpeg
theta (degree)

verticghpattern
ap ——— HPBW: 13degree

30°

-90%

+180°
magrituce (dB)




image14.wmf
3

H

=


oleObject12.bin

image15.wmf
20

ISD

=


oleObject13.bin

image16.wmf
a


oleObject14.bin

image17.wmf
(

)

180

arctan12.7

23

H

ISD

jaa

p

æö

=+=+

ç÷

èø


oleObject15.bin

image1.jpeg




image2.wmf
180

arctan

H

L

ja

p

æö

=+

ç÷

èø


