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1 Introduction

3GPP RAN WG4 is currently specifying a new base station class for 3G Home Node Bs (HNB) [1] and [2], among its objectives is the proposal of new performance values to be applied in 3GPP TR 25.104. As part of that task, the uplink co-existence between overlaying macro network and co-channel HNBs is considered. 
This paper studies the impact of uplink interference on the Home NodeB from an un-coordinated UE transmitting on the same channel. The aim is to investigate whether existing Local Area Base Station receiver specification is sufficient to provide robustness against worst case of co-channel interference in a typical closed-access residential deployment. It also looks at the impacts of using AGC to provide further robustness.
This paper studies the effects of a strong uplink interferer near to a Home Node B (aggressor attached to Macro Node B) to a user making a voice call on the HNB (victim), the scenario is the interference scenario #3 provided in reference [3], section 5.3. The diagram in figure 1 summarizes the scenario. Note that here it is assumed that the MUE is not allowed to handover to the HNB. 

This contribution has been generated as a result of simulation and modelling work carried out by members of the Radio and Physical Layer working group of the Femto Forum, a 3GPP Market Representation Partner.
2 Discussion

The environment studied in this document is where the HNB is interfered by the uplink signal of the MUE due the near-far effect. Thus there is a user (MUE) connected to the macro cell causing a strong uplink interference to a Home Node B where a user (HUE) is making a voice call.  This scenario is the interference scenario #3 provided in reference [3], section 5.3 and is summarized in figure 1. Note that here it is assumed that the MUE is not allowed to handover to the HNB. 
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Figure 1: Interference scenario

As noted in reference [4], the small coverage extent required from the HNB suggests that the HNB sensitivity should be degraded to cope with these constraints.  
The minimum distance at which the MUE is able to go closer to the HNB is defined as the macro cell dead zone. In [5] has been shown that the dead zone extends down to few meters from the HNB, depending on the maximum transmitted power of the HNB and the interference (RSSI) from the macro cell. Adaptive HNB transmitter power schemes have been proposed in the literature, which aim to achieve the desired HNB signal quality at the edge of the cell, while limit the size of the macro cell dead zone.

Here, it is assumed that the downlink power of the HNB creates a macro cell dead zone up to 6m. According to the COST231 indoor model [7], such macro cell dead zone corresponds to a path loss of 60dB.

The MUE transmitted signal increases the noise level at the HNB receiver. The performance test of the dynamic range, defined in reference [6] for a Local Area BS, ensures that the wanted signal at -77dBm shall be detectable with a BER non exceeding 0.001 when the interfering signal is at -59dBm/3.84MHz (for a 12.2kbps channel data rate).

Assuming an MUE transmitting at maximum power of +21dBm (due to the large path loss between MUE and Macro Node B) and a path loss model based COST231 indoor model, as in reference [7]; the minimum separation between MUE and HNB is 27 metres, in order to not exceed the bit error rate. This is a problem as it seems highly plausible that a macro UE will be able to get closer than 27 metres to a Home Node B.
By using an Automatic Gain Control (AGC) mechanism to reduce the gain of the RF front end, it is possible to reduce the minimum distance for which the BER is not exceeded. In figure 2, the minimum separation between MUE and HNB is calculated against the MUE transmitted power. Note that a 20dB increase in the minimum requirements of dynamic range performance provides a minimum MUE-HNB separation distance of the same order of magnitude to the DL dead zone distance.

The Home Node B is typically downlink limited as the UE power budget (+21dBm) is usually greater than the Home Node B power budget. The HUE is therefore able to increase its power level to the required level in order to maintain service on the Home Node B in response to the loss of receiver sensitivity due to AGC. 
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3 Conclusions

Analysis shows that there adjacent channel for the Home Node B should ensure that the BER does not exceed 0.001when tested with -39dBm/3.84MHz AGWN interference level and wanted signal of -57dBm for a 12.2 kbps channel data rate. The Home Node B class definition in [6] should reflect this change to the Dynamic Range requirements 

The text proposal amendment to the relevant section in TS25.104 is provided in the next section.

The result of this performance test would ensure that the uplink signal from a HUE can be maintained while a MUE is outside the DL dead zone. 

As studied in reference [8], desensitizing the receiver will increase the interference toward the macro cell. However, by the adjustment of the RoT threshold for the HSUPA scheduler and limiting the bit rates within the home cell, the interference toward the macro cell can be mitigated.

4 Text proposal

==== Start of changed section ====

7.3
Dynamic range

Receiver dynamic range is the receiver ability to handle a rise of interference in the reception frequency channel. The receiver shall fulfil a specified BER requirement for a specified sensitivity degradation of the wanted signal in the presence of an interfering AWGN signal in the same reception frequency channel.

7.3.1
Minimum requirement

The BER shall not exceed 0.001 for the parameters specified in Table 7.2.

Table 7.2: Dynamic range

	Parameter
	Level Wide Area BS
	Level Medium Range BS
	Level Local Area BS
	Home

Node B
	Unit

	Reference measurement channel data rate
	12.2
	12.2
	12.2
	12.2
	kbps

	Wanted signal mean power
	-91
	-81
	-77
	-57
	dBm

	Interfering AWGN signal
	-73
	-63
	-59
	-39
	dBm/3.84 MHz


==== End of changed section ====
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Figure � SEQ "Figure" \*Arabic �2�: Effects of degrading receiver sensitivity to the MUE-HNB separation








