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1 Introduction
The RF requirements for LTE Pico NodeB are currently being specified within 3GPP RAN4. This paper gives text proposal on dynamic range requirement for LTE Pico NodeB.
The dynamic range for LTE Pico NocdeB was discussed in RAN4#52bis [4] [5]. Agreement has been reached on the receiver dynamic range of 20dB. And the receiver reference sensitivity was agreed in RAN4#52bis [3], we give the corresponding update in this paper.
2 Discussion
2.1 Dynamic range

The dynamic range is specified as a measure of the capability of the receiver to receive a wanted signal in the presence of an interfering signal inside the received channel bandwidth. Adjacent channel interference from macro UEs is analyzed in the studies.
The deployment scenario and simulation assumptions are the same as in [1]. The Macro and Pico layers are deployed on adjacent frequencies and Adjacent Channel Interference Ratio (ACIR) is set to 30dB. One block is randomly located in each Macro sector. Number of Pico NB per block is 4. Indoor UEs ratio of Macro cell is set to 20%. The total received interference power from uncoordinated macro UEs is calculated.

In figure 1 we can see the distribution of the interference from uncoordinated macro UEs. The simulations show that the interfering level of -76.5dBm corresponds to the case that 99% probability of the interference levels to the receivers are below this level. This corresponds to a level 14.5dB above the noise floor for Pico BS, which is -91 dBm according to [3].
Figure 1 Interfering signal power CDF
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Based on these findings, it is proposed that the receiver dynamic range of 20dB as for macro BS is sufficient for Pico NB.
The dynamic range for Pico NodeB can be specified as below:

2.1.1 Minimum requirement
The throughput shall be ≥ 95% of the maximum throughput of the reference measurement channel as specified in Annex A in TS 36.104[2] with parameters specified in Table 2.1.1-1. 

Table 2.1.1-1: Dynamic range
	E-UTRA

channel bandwidth [MHz]
	Reference measurement channel
	Wanted signal mean power [dBm]
	Interfering signal mean power [dBm] / BWConfig
	Type of interfering signal

	1.4
	FRC A2-1 in Annex A.2
	-68.3
	-80.7
	AWGN

	3
	FRC A2-2 in Annex A.2
	-64.4
	-76.7
	AWGN

	5
	FRC A2-3 in Annex A.2
	-62.2
	-74.5
	AWGN

	10
	FRC A2-3 in Annex A.2*
	-62.2
	-71.5
	AWGN

	15
	FRC A2-3 in Annex A.2*
	-62.2
	-69.7
	AWGN

	20
	FRC A2-3 in Annex A.2*
	-62.2 
	-68.4
	AWGN


3 Proposal

6.1.2 Changes on Receiver characteristics
6.1.2.3 Dynamic range

The dynamic range is specified as a measure of the capability of the receiver to receive a wanted signal in the presence of an interfering signal inside the received channel bandwidth. Adjacent channel interference from macro UEs is analyzed in the studies.
The deployment scenario and simulation assumptions are the same as in [1]. The Macro and Pico layers are deployed on adjacent frequencies and Adjacent Channel Interference Ratio (ACIR) is set to 30dB. One block is randomly located in each Macro sector. Number of Pico NB per block is 4. Indoor UEs ratio of Macro cell is set to 20%. The total received interference power from uncoordinated macro UEs is calculated.

In figure 6.1.2.3-1 we can see the distribution of the interference from uncoordinated macro UEs. The simulations show that the interfering level of -76.5dBm corresponds to the case that 99% probability of the interference levels to the receivers are below this level. This corresponds to a level 14.5dB above the noise floor for Pico BS, which is -91 dBm according to R4-094034.
Figure 6.1.2.3-1 Interfering signal power CDF
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Based on these findings, it is proposed that the receiver dynamic range of 20dB as for macro BS is sufficient for Pico NB.
The dynamic range for Pico NodeB can be specified as below:

6.1.2.3.1 Minimum requirement

The throughput shall be ≥ 95% of the maximum throughput of the reference measurement channel as specified in Annex A in TS 36.104[2] with parameters specified in Table 6.1.2.3.1-1. 

Table 6.1.2.3.1-1: Dynamic range
	E-UTRA

channel bandwidth [MHz]
	Reference measurement channel
	Wanted signal mean power [dBm]
	Interfering signal mean power [dBm] / BWConfig
	Type of interfering signal

	1.4
	FRC A2-1 in Annex A.2
	-68.3
	-80.7
	AWGN

	3
	FRC A2-2 in Annex A.2
	-64.4
	-76.7
	AWGN

	5
	FRC A2-3 in Annex A.2
	-62.2
	-74.5
	AWGN

	10
	FRC A2-3 in Annex A.2*
	-62.2
	-71.5
	AWGN

	15
	FRC A2-3 in Annex A.2*
	-62.2
	-69.7
	AWGN

	20
	FRC A2-3 in Annex A.2*
	-62.2 
	-68.4
	AWGN


4 Conclusion
This paper gives text proposal on dynamic range for LTE Pico NodeB
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