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1	Introduction
In the RAN4 meeting #84bis, a WF was approved for discussing out of band blocking (OOB). [1]. In the WF, it is approved that the distance between AAS-BS and interferer source antenna ,as well as the output power level of interference signal are fixed against interference signal frequency. However, the output level of the interference signal has not been determined. This contribution proposes the output power level of interference signal for Rel-15 eAAS BS OOB requirements except for co-location scenario.
2	Discussion
2.1 Interference level input to receiver of AAS BS

In the OOB requirements except for co-location scenario of Rel-13, a CW signal is input to BS receiver as a interference signal and its level is constant, -15 dBm, at out of band frequencies defined in the OOB requirements [2]. The objective of Rel-15 is to provide the same level of performance and protection as the Rel-13 AAS BS requirements, as clearly described in eAAS WID [3]. Therefore, the same level of interference signal should be achieved for Rel-15 AAS BS out of band blocking requirement. This means that -15 dBm of interference signal should be input to receivers of AAS BS. 

Observation 1:   -15 dBm of interference signal should be input to each receiver of AAS BS for out of band blocking requirements at required out of band frequencies.


2.2 Interference level output from interferer source antenna
[image: ]
Figure 1  Example of OOB test system and its level diagram

Figure 1(a) is a schematic diagram of an example of OOB test system. Here, the interferer source antenna is an antenna that emits interference signal and is located in front of AAS BS under test having a distance, L, away from the AAS BS. Figure 1(b) is a level diagram between the interferer source antenna and AAS BS as described in Figure 1(a). Here, Gt and Gr are the gain of the interferer source antenna and the antenna element/sub-array in composite antenna that is connected to a transceiver unit in transceiver unit array, respectively. LFS is a free space path loss between the interferer source antenna and AAS BS. Pt is input power of the interference signal input to the interferer source antenna. Pr is received interference signal power input to the AAS BS receiver. When the aperture of the antenna element or subarray of AAS BS is A, the Pr is obtained from the equation below:

 	(1).
Where,  is the wave length of the interference signal. The equation (1) can be transformed to,

 		(1)’.
Pr is constant against the wavelength of the interference signal, in other words, the frequency of the interference signal if the term Pt + Gt is constant because L and A are constant. The term Pt + Gt is the EIRP of the interference signal. In the WF[1], the required condition is “fixed interferer OTA power level ([EIRP]) at a fixed distance”. From the equation (1)’, “fixed interferer EIRP at a fixed distance” is more appropriate. 

Observation 2:  Interferer level should be EIRP.

The interferer EIRP (IEIRP) to achieve -15 dBm of Pr can be obtained from (1) as follows:

	(2)
Gr is the gain of the element/sub-array of AAS BS, the Gr can be estimated by using the Elliot’s formula and the beam width equivalent to the range of declared OTA REFSENS RoAoA because the range of OTA REFSENS RoAoA relates to the average element/sub-array radiation pattern 3dB beam width of AAS BS as shown in TR37.843 [4].  Therefore, the IEIRP can be obtained from the equation (3) by transforming the equation (2).

		(3)
Where,
BeWθ is the beamwidth equivalent to the range of OTA REFSENS RoAoA in the θ-axis in degrees.
BeWφ is the beamwidth equivalent to the range of OTA REFSENS RoAoA in the φ-axis in degrees.
However, it is considerable that the gain of actual antenna does not simply have a tendency as shown in the equation (1) because actual antenna has frequency characteristics. Generally, the gain of horn antennas increases depending on frequency. In contrast, figure 2(a) shows the simulated radiation characteristics of the half-wave dipole antenna for 2 GHz (Figure 1(b)). Simulation was done by finite element method (FEM) electromagnetic simulator.

[image: ]
(a) Radiation pattern of /2 dipole designed at 2 GHz. The left is at 2 GHz, and the right is at 6 GHz.
[image: ]
(b) Simulation model
Figure 2 Simulated radiation characteristics of a dipole antenna.

Now, the dipole antenna is assumed to be an element of AAS BS, and =0o is the reference direction to the interferer source antenna. As shown in Figure 2, though the maximum gain is increased according to the frequency (~2dB @2 GHz and ~3 dB@6 GHz), the gain at =0 decreases from ~2 dBi at 2 GHz to ~0 dBi at 6 GHz. This result suggests that the gain at the reference direction does not always increase when frequency increases. For the sake of compensating the frequency characteristics of  antenna, a compensation factor is introduce to the equation (3) as shown in below:

		(4)
X (dB) is the compensation factor, and the value is TBD.

Proposal 1:  The EIRP of interference signal should be calculated from the equation (4).



3	Summary
In this document, we have discussed the output level of interference signal for OOB requirements except for co-location scenario. 
In this document, we made the following proposal based on the following observations.

Observation 1:   -15 dBm of interference signal should be input to each receiver of AAS BS for out of band blocking requirements at required out of band frequencies.

Observation 2:  Interferer level should be EIRP.

Proposal 1:  The EIRP of interference signal should be calculated from the equation (4).

			(4)
Where,
BeWθ is the beamwidth equivalent to the range of OTA REFSENS RoAoA in the θ-axis in degrees.
BeWφ is the beamwidth equivalent to the range of OTA REFSENS RoAoA in the φ-axis in degrees.
X (dB) is the compensation factor, and the value is TBD.
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(a) Schematic diagram of OOB test system

(b) Level diagram of interference signal in OOB test system
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