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1	Introduction
In the RAN4 meeting #84, a WF was approved for discussing co-location requirements [1]. In the WF, the value of the distance between AAS-BS and co-location reference antenna, d, has not been agreed yet. This contribution proposes the specific value of d for Rel-15 eAAS BS.
2	Discussion

The distance between the AAS-BS and the co-location reference antenna, d, was defined as the distance between the edges of the AAS-BS enclosure and the edge of the co-location reference antenna enclosure in the WF(R4-1706133 [2]). It is desired that the value of d is set in order to achieve that the co-location requirement for OTA is equivalent to conducted requirements in Rel-13 that are based on the co-location scenario.. In the Section 2.1 of R4-1705647[3], 0.25 m of distance between the horizontally co-located two antennas was obtained to achieve nearly 30 dB coupling based on the analysis by [4]. Therefore, this paper discusses the value d to achieve 30 dB of coupling with consideration of polarization when two identical antennas are co-located horizontally.

2.1 Antenna polarization
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Fig. 1 Coupling loss simulation model for different polarizations


Figure 1 shows three models to simulate the antenna coupling for three typical antenna polarizations when antenna distance is varied. Two antennas are co-located horizontally. Case (a) and (b) are vertical polarization and horizontal polarization, respectively. Case (c) is 45-degree polarization. The coupling between two antennas in Fig. 1 was simulated for each case at 2 GHz. The simulation is done under these conditions. 1) Both antennas are half wavelength dipole antenna for 2 GHz and their length is approximately 0.07 m. 2) There is no standing wave in the simulation region. 3) More than 20 dB of return loss is achieved for both antennas. 4) Simulation is performed by electromagnetic simulator using finite element method (FEM). 

Figure 2 shows the simulation results at 2 GHz.
As shown in Fig. 2, the coupling of 30 dB is obtained at approximately 0.23 m for case (b), 0.29 m for case (c), and 0.42 m for case (a). In [4], case (a) and (c) are considered. When the case (a) and (c) are considered, the case (c) shows the minimum antenna distance (0.29 m) when coupling is 30 dB. 

Observation 1:  45degree-polarization case (case (c)) shows the minimum antenna distance when coupling is 30 dB, and the antenna distance value is 0.29 m.

The value of “d” should be derived based on the worst case. Here, the worst case is the case (b). Therefore, the value of “d” should be derived from the antenna distance 0.29 m of case (c). 

[image: ]
Fig. 2 Coupling loss versus antenna distance



[bookmark: _GoBack]“d” is the distance between edges of enclosures for AAS-BS and co-location reference antenna [2]. Here, antenna distance of 0.29 m is derived and the size of antenna is 0.07m. If a gap is assumed to be about 5 cm between antenna element and enclosure, the value of d is obtained to be 10 cm. Therefore, we propose that the value of d is set to 10 cm.

Proposal 1:  d is 10 cm.

3	Summary
In this document, we have discussed the value of d for various polarization and antenna distance by using electromagnetic simulator. 
In this document, we made the following proposal based on the following observations.

Observation 1:  45degree-polarization case (case (c)) shows the minimum antenna distance when coupling is 30 dB, and the antenna distance value is 0.29 m.

Proposal 1:  d is 10 cm.
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