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1.
Introduction

The WI proposal [1] for Fixed Wireless Customer-Premises Equipment (CPE) RF Requirements was approved in RAN#46. One identified task of this WI is the coexistence studies between the CPE and E-UTRA BS. The proposal on the simulation assumptions for CPE to E-UTRA BS coexistence studies was agreed in principle during RAN4 Ad-hoc #2 meeting [2], and further revised during RAN4 #55 meeting [3] and RAN4 Ad-hoc #3 meeting [4].
Currently in [4], the BS <-> desk-top CPE minimum coupling loss (MCL) is 77 dB (considering 3 dBi CPE antenna gain) and the BS <-> wall-mounted CPE MCL is 73 dB (considering 7 dBi CPE antenna gain). But it is proposed in [5] to use the BS <-> wall-mounted CPE MCL of 61 dB (considering 6 m CPE antenna height). In this paper, we provide the MCL calculated according to propagation models and BS / CPE antenna gains as agreed in [4], together with the BS vertical antenna pattern defined in [6] and the CPE vertical antenna pattern described in [7].
2.
Discussion
Here the minimum coupling loss (MCL) is calculated as:

MCL = Max (PL_FS, PL_HATA) – G_BS – G_CPE
(1)
Where:

PL_FS is the free space path loss using:


Lo = 32.4 + 20*log(d) + 20*log(f)
(2)

PL_HATA is the Hata Rural (Open Area) propagation loss using:


L (d) = 69.55 + 26.16*log(f) ‑ 13.82*log(Hb) ‑ [1.1*log(f) ‑ 0.7]*Hm + [1.56*log(f) ‑ 0.8] + [44.9 ‑ 6.55*log(Hb)]*log(d) ‑ 4.78*[log(f)]2 + 18.33*log(f) ‑ 40.94
(3)
G_BS is the BS antenna gain minus cable loss and vertical antenna pattern loss,
G_CPE is the CPE antenna gain minus cable loss.
The vertical antenna pattern of the BS / CPE antenna is defined as [6]:
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Where:
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 is the elevation angle of antenna beam,
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 is the electrical antenna elevation tilt,
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 is the vertical beam width in degree, defined as the -3dB elevation points relative to the main beam direction, where the intensity falls off by ½ (half) power,
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 is the maximum attenuation.

 Here we assume 
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 = 0 degree for both BS and CPE,
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 =10 degrees and 
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 = 20 dB for BS antenna in [6],
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 =30 or 60 degrees and 
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 = 15 dB for CPE antenna in [7].
Using the parameters specified in [4] and summarized in Table 1 below, the MCL calculated for the BS <-> desk-top CPE are shown in Figures 1 below.

Table 1: Parameters for calculating MCL for desk-top CPE

	Parameters
	Value

	BS height (m)
	60

	Mobile Height (m)
	1

	Frequency (MHz)
	787

	BS Antenna Gain minus Cable Loss (dBi)
	15

	CPE Antenna Gain minus Cable Loss (dBi)
	3

	Minimum Coupling Loss (dB)
	72
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Figure 1: MCL for desk-top CPE

It can be seen from Figure 1 that the MCL for the BS <-> desk-top CPE is around 72 dB, considering the path loss, antenna gain and vertical antenna pattern.

Similarly, using the parameters specified in [4] and summarized in Table 2 below, the MCL calculated for the BS <-> wall-mounted CPE are shown in Figures 2 below.

Table 2: Parameters for calculating MCL for wall-mounted CPE

	Parameters
	Value

	BS height (m)
	60

	Mobile Height (m)
	6

	Frequency (MHz)
	787

	BS Antenna Gain minus Cable Loss (dBi)
	15

	CPE Antenna Gain minus Cable Loss (dBi)
	7

	Minimum Coupling Loss (dB)
	67
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Figure 2: MCL for wall-mounted CPE

It can be seen from Figure 2 that the MCL for the BS <-> wall-mounted CPE is around 67 dB, considering the path loss, antenna gain and vertical antenna pattern.

3.
Conclusions

We have provided in this paper the MCL calculated according to propagation models and BS / CPE antenna gains as agreed in [4], together with the BS vertical antenna pattern defined in [6] and the CPE vertical antenna pattern described in [7]. The results have shown that the MCL for the BS <-> desk-top CPE is around 72 dB, and the MCL for the BS <-> wall-mounted CPE is around 67 dB. Hence we propose to use these MCL in the simulation assumptions for CPE to E-UTRA BS coexistence studies.
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