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1. Introduction
3GPP Ran 4 is working on the definition of the new BS class Home Node B. In this study item, some simulation results on in-band blocking have been presented in [2]; in the simulations, the indoor propagation model described in 3GPP TR25.951 [1] was used without using a MCL value. 
For the definition of Home Node B transmitter out of band emissions and receiver out of band blocking, the co-existence with other radio systems in indoor environment needs to be considered, as discussed in the deployment scenario [3]. In indoor environment, the co-existence between different indoor radio systems can happen with very small separation distance, for example, the Home Node B box can be placed very near to a Wifi BS or Zigbee BS box with a separation distance between 10 cm and 1m. It is well known that for very small short separation distance, the radio wave propagation is a near-field issue; the propagation model is not valid and cannot be applied to the near-field cases.
In order to evaluate the MCL (Minimum Coupling Loss) between two BS antennae in the situation of co-existence between Home BS and other indoor radio systems, the antenna coupling loss in indoor environment has been measured in lab by France Telecom. This contribution presents the measurement results of antenna coupling loss in indoor environment.   
2. Measurement configuration and method
The antenna coupling loss measurement configuration is shown in figure 1. Two dipole antennae are placed at a specially designed support system without containing any metal material in order to avoid the influence of supporting system. 
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Figure 1: Antenna coupling loss measurement set-up

Two dipole antennae linked to the network analyser are placed inside an anechoic chamber. The network analyser generates a signal at a specific frequency f, and then the input power of the return the signal at the frequency f is measured and recorded. The antenna coupling loss is the ratio of the powers P1 and P2 at the antenna connectors.



CL (dB) = 10 log 10(P2/P1) 




(1)
The dipole antennae used in the measurement were specially designed antennae for laboratory measurement, the antenna gains and radiation patterns were carefully qualified. The antenna size and gain are summarized table 1.  

Table 1: Antenna size and gain at different frequency bands
	frequency
	900 MHz
	2 GHz
	2.6 GHz

	antenna length
	18.5 cm
	7 cm
	7 cm

	maximum gain
	2.25
	1.92
	2.1


Two specific antenna positions were measured, as shown in figure 2, horizontal separation distance dh is the distance between two dipole antennae placed at a horizontal plan, vertical separation distance dv is the distance between two dipole antennae (edges) placed at a vertical axe.   
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Figure 2: Horizontal/Vertical antenna separation distance

3. Measurement results

The measured antenna coupling loss (dB) as function of horizontal separation distance (cm) for the three frequencies (900 MHz, 2 GHz, 2.6 GHz) is plotted in figure 3. It can be seen that antenna coupling loss increases with the increase of horizontal separation distance. At a given horizontal separation distance, the antenna coupling loss at 2 GHz and 2.6 GHz is bigger that that at 900 MHz. At the horizontal separation distance of 20 cm, the measured antenna coupling loss at 900 MHz is 15 dB, at 2 GHz is 21 dB, at 2.6 GHz is 24 dB.
The measured antenna coupling loss (dB) as function of vertical separation distance (cm) for the three frequencies (900 MHz, 2 GHz, 2.6 GHz) is plotted in figure 4. Similar to the case of horizontal separation, the antenna coupling loss increase with the increase of separation distance is also higher at higher frequency. At the vertical separation distance of 10 cm, the measured antenna coupling loss for the three frequencies (900 MHz, 2 GHz, 2.6 GHz) are respectively 24.7 dB, 27.3 dB, and 31.2 dB.
By comparing the measured results in the figure 3 and the figure 4, it is clear that better isolation can be obtained with vertical separation of antennae.
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Figure 3:  Antenna coupling loss as function of horizontal separation distance
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Figure 4:  Antenna coupling loss as function of vertical separation distance

4. Discussion and Proposal
In this contribution, the measured antenna coupling loss in indoor environment is presented. The antenna coupling loss was measured under ideal indoor condition: Dipole antenna placed within anechoic chamber.  The influence of the complex indoor environment, such as walls, windows, is not yet investigated. It is believed that the antenna coupling loss in ideal condition can be used as baseline MCL value for the co-existence between different indoor radio systems.

By considering the size of Home BS and the BS of other indoor systems such as Wifi, Zigbee, Bluetooth, DECT, etc, and the deployment scenarios described in [3], we propose to use 20 cm as a reference minimum separation distance between the BS of different systems. The inter-system BS-BS MCL is proposed as 15 dB for frequency below 1 GHz (band VIII), 20 dB for frequency above 2 GHz.      
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