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1. Introduction

The Home NodeB might be subject to very dense and uncontrolled deployment particularly in private indoor environments. Inter-node distance might be of few centimetres wrt. other existing indoor equipment (WIFI, DECT, …).

Orange presented measurements in [3] that show mapping between separation distance and required MCl to ensure co-existence/co-location of Home NodeBs with other indoor systems.

Based on these it was decided in the study item phase that these impacts should be studied.
During RAN4#48 meeting HomeNodeB receiver characteristics [4] were agreed. Requirements for co-location of Home NodeB and DECT/WLAN are still FFS. The related section is still missing in TS25.104.
The aim of this document is to propose minimum requirements for HNB co-location with DECT and WLAN.
2. Discussion
Out of band blocking requirements should be improved against the emissions of other indoor radio system transmitters, namely WLAN and DECT to insure the protection of the Home BTS receiver. 
The characteristics of such systems are recalled in the table below for RAN WG4 consideration. These systems are expected to be possibly located very close to Home NodeB especially in the context of an uncontrolled home-deployment scenario:

	System
	Access
mode
	Frequency band
	Max Tx power
	Channel 
Bandwidth
	Implication on 
home BTS

	WiFi 802.11 g 54 kbps
	TDD
	2,448 - 2,482 GHz
	20 dBm
	20 MHz
	Blocking

	DECT
	TDD
	1,88 - 1,9 GHz
	 24 dBm
	1,152 MHz
	Blocking


Figure 1: Coexistence between HomeBTS and other systems
In order to capture the interaction of such indoor equipments with the Home NodeB, antenna coupling loss measurements, in indoor environment, were performed by Orange and presented in RAN4#44 [3]. The antenna coupling loss was measured under ideal indoor condition with dipole antennas placed within anechoic chamber.  
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Figure 2: Antenna coupling loss measurement set-up

The influence of the complex indoor environment, such as walls, windows, was not investigated. It is believed that the antenna coupling loss in ideal condition can be used as baseline MCL value for the co-existence/co-location between different indoor radio systems.

Referring to results presented in [3] and recalled in the annexe, we believe that Home Node B co-existence with DECT/WIFI requirements, assuming 1m separation, are already covered by general Blocking characteristics defined in chapter 7.5 of TS25.104.

On the other hand, for co-location case we propose to use [20cm] as a reference minimum separation distance between the Home NodeB and DECT/WLAN APs. The inter-system BS-BS MCL resulting from such assumption is [20] dB. 
Consequently a new sub-section shall be added into TS25.104 under section 7.5 to account for new minimum requirements for co'location with DECT and WLAN.
3. Proposal

7.5.x
Minimum Requirement - Co-location with DECT and WLAN

An additional blocking requirement may be applied for the protection of FDD Home NodeB receivers when DECT/WLAN is co-located with a UTRA FDD Home NodeB.

The requirements in this chapter assume a 20 dB coupling loss between transmitter and receiver assuming a separation distance of 20cm. 

For a Home NodeB FDD BS, the static reference performance as specified in clause 7.2.1 should be met with a wanted and an interfering signal coupled to BS antenna input using the parameters in Table 7.5xx.
Table 7.5xx: Blocking performance requirement for Home NodeB when co-located with DECT/WLAN access point.
	Co-located BS type
	Center Frequency of Interfering Signal
	Interfering Signal mean power
	Wanted Signal mean power
	Type of Interfering Signal

	WLAN
	2,448 - 2,482 GHz
	[0] dBm
	-101 dBm
	CW carrier

	DECT
	1,88 - 1,9 GHz
	[4] dBm
	-101 dBm
	CW carrier


4. Conclusions

This paper proposes minimum requirements for Home NodeB Co-location with DECT and WLAN. A dedicated sub-section is proposed to be added to TS25.104 under section 7.5 taking into account the above proposal.
Related CR would be provided by RAN4#49 if this proposal is approved.
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6. Annexe

6.1 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
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