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1 Introduction
The RF requirements for LTE Pico NodeB are currently being specified within 3GPP RAN4. One of the issues is the receiver reference sensitivity requirements. The noise floor was discussed in RAN4#52 [3]. In this paper, studies and simulations have been performed in order to define receiver reference sensitivity for LTE Pico NodeB.
2 Discussion
2.1 Description of the scenario
The deployment scenario and simulation assumptions are the same as in [1]. The deployment of Macro BS and Pico BS is shown in figure 1. The Macro and Pico layers are deployed on adjacent frequencies and adjacent Channel Interference Ratio (ACIR) in Uplink is set to 30dB.

Figure1: Macro-Pico deployment
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2.2 Noise rise at Pico NB

Sensitivity degradation of Pico NB due to adjacent interference from macro UE is simulated in this section. The general simulation assumptions are the same as in [1]. One block is randomly placed in each sector with uniform distribution. The Macro and Pico layers are deployed on adjacent frequencies and adjacent Channel Interference Ratio (ACIR) in Uplink is set to 30dB.
Simulation results for noise rise due to macro UE interference is shown in Table 1 and Figure 2. The noise rise is calculated based on 10% Pico NBs suffering from the highest interference which capture the case that the block is located in cell edge. From the simulation results, we can see that the noise rise at Pico NB increases when the indoor user ratio of Macro cell or Number of Pico NB increases. Based on the results, the noise rise level would be in the order of 10dB.
Table 1: Noise rise due to macro UE interference

	Number of Pico NBs per block
	Indoor user ratio of Macro cell＝20％
	Indoor user ratio of Macro cell =50％

	1
	5.23349
	6.042208

	2
	8.18246
	8.998838

	4
	10.96559
	12.64361


Figure 2: Noise rise due to macro UE interference
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2.3 Uplink performance degradation of Macro cell
The general simulation assumptions are the same as [1]. Number of Pico NB per block is 2. Indoor user ratio of Macro cell is kept to 20% for every block. 1~3 blocks per sector are studied respectively.
Increasing noise floor will degrade uplink performance of the macro cell. The noise floor is defined so as not to cause undue performance degradation of Macro cell.
Simulation results for average Macro uplink throughput loss are plotted in figure 3. It is observed that if Pico receiver noise floor is -87 dBm, Macro throughput loss is less than 2%. Noise floor of -87dBm corresponds to 12 dB desensitization compared with macro BS.
Figure 3: Relationship between Macro uplink throughput loss and Pico BS noise floor
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Based on the above investigation, it is proposed that the receiver reference sensitivity for LTE Pico NodeB can be degraded by 8~12dB compared with macro BS. It is therefore proposed that the receiver sensitivity for Pico BS be relaxed by 10dB. The receiver reference sensitivity for Pico NodeB can be specified as below:
2.4 Minimum requirement

The throughput shall be ≥ 95% of the maximum throughput of the reference measurement channel as specified in Annex A in TS36.104 with parameters specified in Table 2.4.-1.

Table 2.4-1: BS reference sensitivity levels

	E-UTRA

channel bandwidth [MHz]
	Reference measurement channel
	 Reference sensitivity power level, PREFSENS

 [dBm]

	1.4
	FRC A1-1 in Annex A.1
	-96.8

	3
	FRC A1-2 in Annex A.1
	-93.0

	5
	FRC A1-3 in Annex A.1
	-91.5

	10
	FRC A1-3 in Annex A.1*
	-91.5

	15
	FRC A1-3 in Annex A.1*
	-91.5

	20
	FRC A1-3 in Annex A.1*
	-91.5 

	Note*: 
PREFSENS is the power level of a single instance of the reference measurement channel. This requirement shall be met for each consecutive application of a single instance of FRC A1-3 mapped to disjoint frequency ranges with a width of 25 resource blocks each




3 Proposal

6.1.2 Changes on transmitter characteristics
6.1.2.1 Receiver reference sensitivity
6.1.2.1.1 Description of the scenario
The deployment scenario and simulation assumptions are the same as in [1]. The deployment of Macro BS and Pico BS is shown in figure 1. The Macro and Pico layers are deployed on adjacent frequencies and adjacent Channel Interference Ratio (ACIR) in Uplink is set to 30dB.

Figure1: Macro-Pico deployment
[image: image4.png]



6.1.2.1.2 Noise rise at Pico NB

Sensitivity degradation of Pico NB due to adjacent interference from macro UE is simulated in this section. The general simulation assumptions are the same as in [1]. One block is randomly placed in each sector with uniform distribution. The Macro and Pico layers are deployed on adjacent frequencies and adjacent Channel Interference Ratio (ACIR) in Uplink is set to 30dB.
Simulation results for noise rise due to macro UE interference is shown in Table 1 and Figure 2. The noise rise is calculated based on 10% Pico NBs suffering from the highest interference which capture the case that the block is located in cell edge. From the simulation results, we can see that the noise rise at Pico NB increases when the indoor user ratio of Macro cell or Number of Pico NB increases. Based on the results, the noise rise level would be in the order of 10dB.
Table 1: Noise rise due to macro UE interference

	Number of Pico NBs per block
	Indoor user ratio of Macro cell＝20％
	Indoor user ratio of Macro cell =50％

	1
	5.23349
	6.042208

	2
	8.18246
	8.998838

	4
	10.96559
	12.64361


Figure 2: Noise rise due to macro UE interference
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6.1.2.1.3 Uplink performance degradation of Macro cell

The general simulation assumptions are the same as [1]. Number of Pico NB per block is 2. Indoor user ratio of Macro cell is kept to 20% for every block. 1~3 blocks per sector are studied respectively.
Increasing noise floor will degrade uplink performance of the macro cell. The noise floor is defined so as not to cause undue performance degradation of Macro cell.
Simulation results for average Macro uplink throughput loss are plotted in figure 3. It is observed that if Pico receiver noise floor is -87 dBm, Macro throughput loss is less than 2%. Noise floor of -87dBm corresponds to 12 dB desensitization compared with macro BS.

Figure 3: Relationship between Macro uplink throughput loss and Pico BS noise floor
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Based on the above investigation, it is proposed that the receiver reference sensitivity for LTE Pico NodeB can be degraded by 8~12dB compared with macro BS. It is therefore proposed that the receiver sensitivity for Pico BS be relaxed by 10dB. The receiver reference sensitivity for Pico NodeB can be specified as below:

6.1.2.1.4 Minimum requirement

The throughput shall be ≥ 95% of the maximum throughput of the reference measurement channel as specified in Annex A in TS36.104 with parameters specified in Table 2.4.-1.

Table 2.4-1: BS reference sensitivity levels

	E-UTRA

channel bandwidth [MHz]
	Reference measurement channel
	 Reference sensitivity power level, PREFSENS

 [dBm]

	1.4
	FRC A1-1 in Annex A.1
	-96.8

	3
	FRC A1-2 in Annex A.1
	-93.0

	5
	FRC A1-3 in Annex A.1
	-91.5

	10
	FRC A1-3 in Annex A.1*
	-91.5

	15
	FRC A1-3 in Annex A.1*
	-91.5

	20
	FRC A1-3 in Annex A.1*
	-91.5 

	Note*: 
PREFSENS is the power level of a single instance of the reference measurement channel. This requirement shall be met for each consecutive application of a single instance of FRC A1-3 mapped to disjoint frequency ranges with a width of 25 resource blocks each




4 Conclusion 
This paper gives text proposal on the receiver reference sensitivity for LTE Pico NodeB.It is recommended to endorse these studies into current technical report.
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