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1. Introduction
In last RAN4 meeting, a WF for BS beamforming model has been agreed [1], where the indoor antenna modelling is still FFS. In this contribution, we further discuss the proper antenna modelling for indoor scenario and give our proposals.   
2. Discussion
In last RAN4 meeting, companies agreed to discuss antenna modelling for indoor scenario when RAN1 simulation assumptions are stable. From the latest RAN1 e-mail discussion, it seems that there are two options of antenna modelling left for ‘open office’ scenario (above 6GHz), in which BSs both are ceiling mounted. The detailed description from RAN1 is illustrated below: 
· Option 1(baseline at least for calibration): Boresight direction is perpendicular to the ceiling. Antenna model is taken from alternative 3 in [2] (90 degree HPBW in Azimuth and zenith).

–       The number of sites is 3 and 12. Placement of 12 sites is show in Figure 1. Placement of 3 sites is shown in Figure 2.
–       Antenna array baseline configuration:

•        (M,N,P,Mg,Ng) = (4, 4, 2, 1, 1) , d_H = d_V = 0.5 lambda for 4GHz

•        (M,N,P,Mg,Ng) = (4, 8, 2, 1, 1) , d_H = d_V = 0.5 lambda for 30GHz

•        (M,N,P,Mg,Ng) = (8, 16, 2, 1, 1), d_H = d_V = 0.5 lambda for 70 GHz

· Option 2: Three sectors. Antenna model is taken from alternative 2 in [2] (65 degree HPBW in Azimuth and zenith). 

–       Used antenna tilt should be reported by each company. 

–      The number of sites is 3 and 12. Placement of 12 sites is show in Figure 1. Placement of 3 sites is shown in Figure 2.
–       Antenna array baseline configuration:

•       Same as Option 1

–       Boresight direction is according to TR 38.900
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Figure 1. Indoor BS deployment  for 12 sites[1]
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Figure 2. Indoor BS deployment for 3 sites

As for option 1, it’s the baseline assumption for RAN1 calibration and is much simple compared to option 2 which can reduce the complicacy of calibration works. Hence, option 1 is reasonable for RAN4 calibration as well. Currently, RAN1 is only evaluating the performance of 12 sites situation and this situation is aligned with RAN4 agreement, so it’s better to focuse on 12 sites deplyment and deprioritize the 3 sites deployment. For the antenna array configuration, (M,N,P,Mg,Ng) = (8, 16, 2, 1, 1), d_H = d_V = 0.5 lambda could be assumed for both 30GHz and 70GHz to keep consistent with the configurations in other scenarios in RAN4. Furthermore, with 90 degrees 3dB beamwidth, 5dBi antenna element gain could be considered. According to the above reasons, our first proposal is given below.
Proposal 1: Take the following assumptions as the baseline for indoor scenario calibration.
· Boresight direction is perpendicular to the ceiling. Antenna model is taken from alternative 3 in [2] (90 degree HPBW in Azimuth and zenith).

–       The number of sites is 12. Placement of 12 sites is show in Figure 1.
–       Antenna array baseline configuration:

•        (M,N,P,Mg,Ng) = (8, 16, 2, 1, 1), d_H = d_V = 0.5 lambda for 70 GHz
–      Maximum antenna element gain: 5dBi
However, the coverage of option 1 is probably insufficient for the whole room. Figure 3 shows the front view of the left 1/3 of idoor deployment. Considering the large number of antenna elements that might be implemented, the 120°valid coverage of one indoor BS should be an ideal assumption. Then, it’s obvious that only part of the room is under coverage. Moreover, if taking the average UE hight (1.5m) into account, less users can achieve qualifed services. Note that this is just an rough analysis, more specific simulations are needed (e.g. geometry SINR).   
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Figure 3. Front view of indoor deployment

Due to the above reason, option 2 is proposed in RAN1 where 3 TRPs are associated to each indoor BS and  correspongding to the 3 sectors for outdoor BSs. The coverage will not be an issue any more in such deployment. Moreover, system throughput could also be improved. Nevertheless, the interference in option 2 could be higher than in option 1 and needs further evaluations in RAN1. With all these concerns in mind, our second proposal is given below.
Proposal 2: Take the following assumptions as optional for indoor scenario co-existence study until RAN1 decision.
· Three sectors. Antenna model is taken from alternative 2 in [2] (65 degree HPBW in Azimuth and zenith).

–       The number of sites is 12. Placement of 12 sites is show in Figure 1.
–       Used antenna tilt should be reported by each company. 
–       Antenna array configuration:

•        (M,N,P,Mg,Ng) = (8, 16, 2, 1, 1), d_H = d_V = 0.5 lambda for 70 GHz.

–       Boresight direction is according to TR 38.900.

–      Maximum antenna element gain: 8dBi.

(with 65 degree HPBW in Azimuth and zenith, 8dBi can be reached)

3. Summary
In this paper, two kinds of antenna array modelling in RAN1 for indoor hotspot have been discussed. Based on the discussion, two proposals are given as:

 Proposal 1: Take the following assumptions as the baseline for indoor scenario calibration.

· Boresight direction is perpendicular to the ceiling. Antenna model is taken from alternative 3 in [2] (90 degree HPBW in Azimuth and zenith).

–       The number of sites is 12. Placement of 12 sites is show in Figure 1.
–       Antenna array baseline configuration:

•        (M,N,P,Mg,Ng) = (8, 16, 2, 1, 1), d_H = d_V = 0.5 lambda for 70 GHz
–      Maximum antenna element gain: 5dBi
Proposal 2: Take the following assumptions as optional for indoor scenario calibration until RAN1 decision.
· Three sectors. Antenna model is taken from alternative 2 in [2] (65 degree HPBW in Azimuth and zenith).

–       The number of sites is 12. Placement of 12 sites is show in Figure 1.
–       Used antenna tilt should be reported by each company. 
–       Antenna array configuration:

•        (M,N,P,Mg,Ng) = (8, 16, 2, 1, 1), d_H = d_V = 0.5 lambda for 70 GHz.

–       Boresight direction is according to TR 38.900.
–      Maximum antenna element gain: 8dBi.
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