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1 Introduction
The noise floor of Pico eNodeB is proposed in [1]. As a result there are several RF requirements of which the minimum requirement may not change but the test parameters should be modified according to the change in noise floor or receiver reference sensitivity. 
2 Analysis
2.1 Receiver 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. In [2] the evaluation of the Macro eNodeB receiver dynamic range is shown as the following equations.
[Interfering signal mean power]= [noise floor] + [20dB interference-over-thermal]
[Wanted signal mean power]= [Interfering signal mean power] + [SNR at 95% throughput] + [implement margin]

In the formulas above the additional noise of 20dB and SNR point are proposed based on simulations, and the implement margin which is due to receiver chain imperfections is chosen as 2.5dB. It is appropriate to reuse these values for Pico eNodeB. Assuming 4dB noise floor rise described in [1], the wanted signal and interfering signal for receiver dynamic range can be scaled for Pico eNodeB as in table1.
Table 1 Pico eNodeB dynamic range requirement
	E-UTRA

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

	1.4
	FRC A.2-1 in Annex A.2
	[-72.3]
	[-84.7]
	AWGN

	3
	FRC A2-2 in Annex A.2
	[-68.4]
	[-80.7]
	AWGN

	5
	FRC A2-3 in Annex A.2
	[-66.2]
	[-78.5]
	AWGN

	10
	FRC A2-3 in Annex A.2*
	[-66.2]
	[-75.5]
	AWGN

	15
	FRC A2-3 in Annex A.2*
	[-66.2]
	[-73.7]
	AWGN

	20
	FRC A2-3 in Annex A.2*
	[-66.2] 
	[-72.4]
	AWGN

	Note*: 
The requirement shall be met in consecutive application of FRC A2-3 to chunks of 25 resource blocks 


2.2 In-channel selectivity

In-channel selectivity (ICS) is a measure of the receiver ability to receive a wanted signal at its assigned resource block locations in the presence of another in-channel wanted signal received at a much larger power spectral density. The requirements are deduced as follows.
 [Wanted signal mean power]= [RBs noise floor] + [wanted signal C/I] + [implement margin] + [desensitization of 3dB]

[Interfering signal mean power]= [RBs noise floor] + [16dB interference-over-thermal] + [assumption of 9dB C/I]

Similar to receiver dynamic range, it is appropriate to reuse the number which lies on simulations or assumption. The wanted/interfering RBs allocation of Macro eNodeB may also be adopted. And assuming 4dB noise rise, the wanted signal and interfering signal levels for in-channel selectivity requirement of Pico eNodeB are changed accordingly as in table2.
Table 2 Pico eNodeB in-channel selectivity

	E-UTRA

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

	1.4
	A1-4 in Annex A.1 of 36104
	[-102.9]
	[-83]
	1.4 MHz E-UTRA signal, 3 RBs

	3
	A1-5 in Annex A.1 of 36104
	[-98.1]
	[-80]
	3 MHz E-UTRA signal, 6 RBs

	5
	A1-2 in Annex A.1 of 36104
	[-96.0]
	[-77]
	5 MHz E-UTRA signal, 10 RBs

	10
	A1-3 in Annex A.1 of 36104
	[-94.5]
	[-73]
	10 MHz E-UTRA signal, 25 RBs

	15
	A1-3 in Annex A.1* of 36104
	[-94.5]
	[-73]
	15 MHz E-UTRA signal, 25 RBs*

	20
	A1-3 in Annex A.1* of 36104
	[-94.5]
	[-73]
	20 MHz E-UTRA signal, 25 RBs*

	Note*: 
Wanted and interfering signal are placed adjacently around DC


2.3 ACS and narrowband blocking
2.3.1 ACS
In UTRA the ACS of Local Area BS was not changed from the requirement used for a general purpose BS, as the ACIR in the up-link is dominated by the ACLR performance of the terminals. For Pico eNodeB the similar criteria may also be taken.
Based on these assumptions, it is recommended to change the interferer signal mean power level linearly with the wanted signal mean power, which is 6dB to 11dB above the reference sensitivity. The interfering signal power level should be increased by the rise in noise floor.
Table 3: Pico eNodeB adjacent channel selectivity

	E-UTRA

channel bandwidth [MHz]
	Wanted signal mean power [dBm]
	Interfering signal mean power [dBm]
	 Interfering signal centre frequency offset from  the channel edge of the wanted signal [MHz]
	Type of interfering signal

	1.4
	PREFSENS + 11dB*
	[-48]
	0.7
	1.4MHz E-UTRA signal

	3
	PREFSENS + 8dB*
	[-48]
	1.5
	3MHz E-UTRA signal

	5
	PREFSENS + 6dB*
	[-48]
	2.5
	5MHz E-UTRA signal

	10
	PREFSENS + 6dB*
	[-48]
	2.5
	5MHz E-UTRA signal

	15
	PREFSENS + 6dB*
	[-48]
	2.5
	5MHz E-UTRA signal

	20
	PREFSENS + 6dB*
	[-48]
	2.5
	5MHz E-UTRA signal

	Note*: 
PREFSENS depends on the channel bandwidth and noise rise mentioned in [1].


2.3.2 Narrowband blocking
The signals used to define the E-UTRA narrowband blocking requirement is a single resource block signal from an adjacent E-UTRA system with minimum centre frequency offset of the interfering signal to the band edge of a victim system equal to 340kHz (250 and 240kHz for 1.4 and 3MHz channel bandwidth, respectively). For narrowband blocking requirement of Macro eNodeB the interfering signal mean power is -49dBm which is selected based on simulation, and the wanted signal level is chosen as 6dB above the reference sensitivity. 
Comparing with Macro eNodeB there is not realistic to tighten this requirement of Pico eNodeB for the limitation of size and cost. So it is suggested to reuse the requirement of Macro eNodeB for Pico eNode B and just scale the test parameters according the modification of reference sensitivity level. 
Table 4: Narrowband blocking requirement

	Wanted signal mean power [dBm]
	Interfering signal mean power [dBm]
	Type of interfering signal

	PREFSENS + 6dB
	[-45]
	See Table 7.5.1-2 in 36.104


3 Conclusion
In this contribution, several receiver RF requirements, including receiver dynamic range, ICS and ACS, are discussed for Pico eNode B based on 4dB noise figure rise (9dB NF). It is proposed to consider the analysis in this document when defining these Pico eNode B receiver RF requirements.
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