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Introduction
At the previous RAN1 meeting, an evaluation assumption way forward document [1] on antenna placements in indoor scenarios was agreed. There are four alternative indoor deployments for the open office scenario:
1. Single sector omni-directional pattern in azimuth (130 degree HPBW in zenith direction)
2. Three sector in azimuth (65 degree HPBW in azimuth and zenith)
3. Wall mounted antenna. Single sector (90 degree HPBW in azimuth and zenith)
4. Ceiling mounted. (130 degree HPBW in azimuth and zenith)

This document contains a couple of FFSs as follows:
· Issue 1: Brackets on directional antenna element gain 
· Issue 2: Electrical tilt
We give our view on these two issues below.  
Discussion
Ceiling or wall mounted antennas are by far most commonly used for indoor systems. Ceiling mounting offers much more flexibility in placing the antennas, especially in open offices while wall mounted could be used in closed offices. We might need substantial beamforming gains especially at higher carrier frequencies to achieve a certain coverage per antenna location. In this case, we patch antenna arrays is likely to be used and to get those ready for ceiling mounting, the best way could be to configure them as kind of 3 sector array. For ceiling mounted deployment omnidirectional radiation is desirable and such “omni” antenna is resembled by 3 arrays of patch antenna elements, facing 3 different azimuths
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Figure 1 A model of a 3 sector ceiling mounted indoor antenna with patch antennas
An antenna element gain of 8 dBi is reasonable and commonly used for such patch antenna element with 65 degree HPBW in both azimuth and horisontal. Hence our proposal is to prioritize alternative 2 and 3 for the evaluation of indoor office scenario. Moreover, the electrical tilt needs careful selection to tune the system performance and as done in e.g. Rel-12 FD-MIMO SI for LTE, we can leave this up to each company to decide (and declare), while we use a default tilt, e.g. 100 degrees, for calibration among companies.
For the brackets on antenna gain in alternative 1, it is useful to first note that a dipole with omni + 80 degree HPBW in the two directions have an approximately 2 dBi antenna gain. Hence, if a 130 degree HPBW is used, then the antenna gain would be even lower than 2 dB, closer to 1 dB. 
Also, in alternative 4, the antenna gain of such antenna is likely much lower than the bracketed values of 5 dBi since 130 degrees is used in both azimuth and horizontal. Comparing to alternative 2 which has 65+65 degree HPBW, the antenna gain would roughly be 6 dB lower, hence 2 dB is a more reasonable value.
Proposals
As a first hand choice when performing indoor evaluations, use Alt.2 or Alt.3 from [1]. The FFS are summarized below:
· Electrical tilting is up to each company to decide/optimize, but 110 degrees can be a baseline for calibration
· For Alt.1 use 1 dB antenna element gain
· For Alt.4, use 2 dB antenna element gain.
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