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1 Introduction
In [1] and [2] the RF requirements of Pico eNodeB are analyzed simply, including the ACLR and Spurious emission requirement. In this contribution further analysis are given on these requirements.
2 Analysis
2.1 ACLR

Adjacent Channel Leakage power Ratio (ACLR) is the ratio of the filtered mean power centred on the assigned channel frequency to the filtered mean power centred on an adjacent channel frequency. The 45dB is set down for ACLR of Macro eNodeB (reference bandwidth equal to E-UTRA channel bandwidth) in the 1st and the 2nd adjacent channel. 
For UE the requirement of ACS is defined as 33dB for bandwidth which is no more than 10MHz. Figure 1 shows the down-link ACIR as a function of Pico eNodeB ACLR, where the ACS of UE is constant 33dB. It is clear that the down-link ACIR is dominated by the ACS performance of the terminals. Therefore it is acceptable to reuse the 45dB ACLR requirements of Macro eNodeB for Pico eNodeB.
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Figure1 down-link ACIR-ACLR of eNB
2.2 Transmitter spurious emission
2.2.1 Mandatory requirement
The mandatory requirements of spurious emission are defined according to the ITU-R recommendation SM.329 and are independent of BS classes. It is all applicable for Pico eNode B. 
2.2.2 Protection of the BS receiver of own or different BS
This requirement is to protect the receivers of the BSs that may be desensitised by emissions from a BS transmitter. Assuming 30 dB coupling loss between the Tx and Rx antenna ports, 5 dB noise figure and 0.8 dB desensitization (interferer 7 dB below noise floor), the maximum allowed level of Macro eNodeB is -96 dBm with 100kHz bandwidth. For Pico eNodeB the noise figure is proposed as 9~11dB in [3] based on simulation results, so the Pico eNode B spurious emissions for protection of the own or other Pico eNode B receiver is suggested in table1. 
Table1: Pico eNodeB spurious emissions limits for protection of the BS receiver

	
	Frequency range
	Maximum Level
	Measurement Bandwidth
	Note

	
	FUL_low  – FUL_high
	[-92~-90] dBm
	100 kHz
	


2.2.3Additional spurious emissions requirements
These requirements are applied for the protection of specific equipment operating in specific systems (GSM, UTRA, E-UTRA, etc.). The requirements are used for protection of E-UTRA system in other band or other systems which are not belong to LTE and are independent of the BS classifications. 
2.2.4 Co-location with other base stations
These requirements are applied to the BSs of the same classification. Similar to UTRA It is reasonable to reuse the co-location scenarios that defined for GSM Base stations [4], which also involves in 30 dB coupling loss between the Tx and Rx antenna ports. Considering that both the UTRA and E-UTRA system are may operate within the same band, both the two systems should be protected. Table 2 gives the proposed Pico eNode B spurious emission requirements for co-location with other Pico eNode B.
Table 2: BS Spurious emissions limits for Pico eNodeB co-located with another BS
	Type of co-located BS
	Frequency range for co-location requirement
	Maximum Level
	Measurement Bandwidth
	Note

	Pico GSM900
	876-915 MHz
	-70 dBm
	100 kHz
	

	Pico DCS1800
	1710 - 1785 MHz
	-80 dBm
	100 kHz
	

	Pico PCS1900
	1850 - 1910 MHz
	-80 dBm
	100 kHz
	

	Pico GSM850
	824 - 849 MHz
	-70 dBm
	100 kHz
	

	LA UTRA FDD Band I or E-UTRA Band 1
	1920 - 1980 MHz

	[-92~-90]dBm
	100 kHz
	

	LA UTRA FDD Band II or E-UTRA Band 2
	1850 - 1910 MHz

	[-92~-90]dBm
	100 kHz
	

	LA UTRA FDD Band III or E-UTRA Band 3
	1710 - 1785 MHz
	[-92~-90]dBm
	100 kHz
	

	LA UTRA FDD Band IV or E-UTRA Band 4
	1710 - 1755 MHz
	[-92~-90]dBm
	100 kHz
	

	LA UTRA FDD Band V or E-UTRA Band 5
	824 - 849 MHz
	[-92~-90]dBm
	100 kHz
	

	LA UTRA FDD Band VI or E-UTRA Band 6
	815 - 850 MHz 
	[-92~-90]dBm
	100 kHz
	

	LA UTRA FDD Band VII or E-UTRA Band 7
	2500 - 2570 MHz
	[-92~-90]dBm
	100 KHz
	

	LA UTRA FDD Band VIII or E-UTRA Band 8
	880 - 915 MHz
	[-92~-90]dBm
	100 KHz
	

	LA UTRA FDD Band IX or E-UTRA Band 9
	1749.9 - 1784.9 MHz
	[-92~-90]dBm
	100 KHz
	

	LA UTRA FDD Band X or E-UTRA Band 10
	1710 - 1770 MHz
	[-92~-90]dBm
	100 kHz
	

	LA UTRA FDD Band XI or E-UTRA Band 11
	1427.9 - 1452.9 MHz
	[-92~-90]dBm
	100 kHz
	

	LA UTRA FDD Band XII or 

E-UTRA Band 12
	698 - 716 MHz
	[-92~-90]dBm
	100 kHz
	

	LA UTRA FDD Band XIII or 

E-UTRA Band 13
	777 - 787 MHz
	[-92~-90]dBm
	100 kHz
	

	LA UTRA FDD Band XIV or 

E-UTRA Band 14
	788 - 798 MHz
	[-92~-90]dBm
	100 kHz
	

	E-UTRA Band 17
	704 - 716 MHz
	[-92~-90]dBm
	100 kHz
	

	LA UTRA TDD in Band a) or E-UTRA Band 33
	1900 - 1920 MHz

	[-92~-90]dBm
	100 kHz
	This is not applicable to E-UTRA BS operating in Band 33 

	LA UTRA TDD in Band a) or E-UTRA Band 34
	2010 - 2025 MHz
	[-92~-90]dBm
	100 kHz
	This is not applicable to E-UTRA BS operating in Band 34

	LA UTRA TDD in Band b) or E-UTRA Band 35
	1850 – 1910 MHz

	[-92~-90]dBm
	100 kHz
	This is not applicable to E-UTRA BS operating in Band  35

	LA UTRA TDD in Band b) or E-UTRA Band 36
	1930 - 1990 MHz
	[-92~-90]dBm
	100 kHz
	This is not applicable to E-UTRA BS operating in Band 2 and 36

	LA UTRA TDD in Band c) or E-UTRA Band 37
	1910 - 1930 MHz
	[-92~-90]dBm
	100 kHz
	This is not applicable to E-UTRA BS operating in Band 37. This unpaired band is defined in ITU-R M.1036, but is pending any future deployment.

	LA UTRA TDD in Band d) or E-UTRA Band 38
	2570 – 2620 MHz
	[-92~-90]dBm
	100 kHz
	This is not applicable to E-UTRA BS operating in Band 38.  

	E-UTRA Band 39
	1880  – 1920MHz
	[-92~-90]dBm
	100 kHz
	This is not applicable to E-UTRA BS operating in Band 33 and 39

	E-UTRA Band 40
	2300  – 2400MHz
	[-92~-90]dBm
	100 kHz
	This is not applicable to E-UTRA BS operating in Band 40


3 Conclusion
The requirements of ACLR and Spurious emission are proposed for Pico eNode B in this document.
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