3GPP TSG-RAN WG4 Meeting #49


R4-083018





November 10th  – November 14th 2008





Prague, Czech Republic
Agenda item:

Source: 
Motorola
Title: 
Interference between neighbouring HNBs
Document for:
Discussion 
1. Introduction

This contribution studies the impact of HNB DL transmission on its neighbouring HNB CPICH coverage. We demonstrate that a HNB will create a large coverage hole in its neighbouring apartment if it is placed near the border of that apartment. The results suggest that operators need to allocate at least two carriers for HNB deployment.  
2. Simulation settings and assumptions
We consider a two adjacent apartment scenario where two HNBs are deployed in the living rooms and one UE is placed in the bedroom, as shown in Figure 1:
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The wall penetration loss between the two apartments is assumed to be 7dB. The wall penetration loss between the bedroom and the living room is assumed to be 5dB. We assume a log-normal shadowing with standard deviation equal to 10 dB. The path loss between a HUE and a HNB is given by 
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where 
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 is the distance between the HUE and the HNB, 
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is the wall penetration loss. 
And the serving HNB CPICH Ec/Io is computed by
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where 
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is the thermal noise. The UE noise figure is assumed to be 9dB. The CPICH power is assumed to be 10% of the total HNB transmission power. Note that we ignore the interference resulted from Macro NodeBs and other potential neighbouring HNBs. 
3. Simulation results

The serving HNB is assumed to be uniformly distributed in the living room. Two deployment scenarios are considered for the interfering HNB:

Scenario 1: Interfering HNB is 0.3m away from the border between the adjacent apartments.
Scenario 2: Interfering HNB is uniformly distributed in the living room.

We think that the interfering HNB being 0.3m away from the border of an apartment is a reasonable assumption. Actually, a HNB might be integrated into a home gateway which includes a set-top box, a DSL/cable router, a Wifi router, etc. Such an integrated box could be deployed close to a TV which is placed by the wall separating two neighbouring apartments. Moreover, some malicious users could deliberately deploy their HNBs by the border. 
We consider two HNB activity factors: the activity factor being 0.18 indicates that only basic control signals (pilot, SCH, BCH, etc) are transmitted; the activity factor being 0.5 models medium traffic activity. 
The HUE is considered to be in outage if the CPICH Ec/Io of its serving HNB is below -16dB. The HUE outage probabilities are given in Table 1. 
        Table 1 HUE CPICH outage probability 
	CPICH outage probability
	HUE within 2 meters from the interfering HNB
	HUE within 3 meters from the interfering HNB
	HUE uniformly distributed in the bedroom

	Scenario 1, AF=0.18
	0.50
	0.41
	0.29

	Scenario 1, AF=0.5
	0.60
	0.52
	0.38

	Scenario 2, AF=0.18
	NA
	NA
	0.15

	Scenario 2, AF=0.5
	NA
	NA
	0.25


From Table 1, it is clear that a HNB will create severe coverage hole if it is placed near the border of the adjacent apartment even if only basic control signals are transmitted.  The problem will be alleviated if the interfering HNB is assumed to be uniformly distributed in the living room, but the outage probability can still be as high as 25 percent if medium traffic load is assumed (AF=0.5).  Since operators almost have no control over HNB deployment, probably the only way to resolve the problem is to assign neighbouring HNBs on different carriers. 
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