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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 operating band unwanted emissions.
2. Discussion
Operating band unwanted emissions limits for general purpose BS are based on the assumption that the BS maximum output power is 46 dBm. The maximum output power of Pico BS is much lower, so new requirements for Pico BS class should be added.
As shown in Figure 1, operating band unwanted emissions include Out-of-band (OOB) emissions and spurious emissions. The requirements for OOB domain are related to ACLR1 and ACLR2 requirements, and the requirements for spurious domain must be consistent with the spurious emission limits in ITU-R SM.329[2].
Figure 1 Defined frequency range for Operating band unwanted emissions
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In OOB domain, which contains 1st adjacent channel and 2nd adjacent channel, because of the same ACLR requirements as general purpose BS, while Pico BS maximum output power decreases, emission mask decreases by the same amount. Assuming Pico maximum output power is 24dBm, the difference between Pico BS and general purpose BS is 22dB, the emission mask for Pico BS in OOB domain shall decrease 22dB compared with general purpose BS. The example for 5MHz bandwidth, the emission mask for 1st adjacent channel should be: 
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where the 
[image: image3.wmf]_

foffset

 is the separation between the channel edge frequency and the centre of the measuring filter. At the same way, the emission level for the 2nd adjacent channel should be equal to -36dBm/100KHz (-14dBm/100KHz-22dB).
In spurious domain, the requirements must be consistent with SM.329 [2]. Based on the Category B spurious emission limits, a level of -25dBm in 100KHz(-15dBm in 1MHz) is the lowest level in this domain. Meanwhile, it is noted that the mask levels for 2nd adjacent channel of Pico BS are all lower than -25dBm/100kHz. For example, the emission level for the 2nd adjacent channel is -36dBm/100KHz for 5MHz bandwidth. We propose to use the mask level for 2nd adjacent channel to define the requirements in spurious domain.

Based on the above investigation, unwanted emissions for Pico BS can be specified in Table 1 to Table 3.
Table 1: General operating band unwanted emission limits for 1.4 MHz channel bandwidth for Pico NodeB 
	Frequency offset of measurement filter ‑3dB point, (f
	Frequency offset of measurement filter centre frequency, f_offset
	Minimum requirement
	Measurement bandwidth (Note 1)

	0 MHz ( (f < 1.4 MHz
	0.05 MHz ( f_offset < 1.45 MHz
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	100 kHz 

	1.4 MHz ( (f < 2.8 MHz
	1.45 MHz ( f_offset < 2.85 MHz
	-33 dBm
	100 kHz 

	2.8 MHz ( (f ( (fmax
	2.85 MHz ( f_offset < f_offsetmax 
	-33 dBm
	100 kHz 


Table 2: General operating band unwanted emission limits for 3 MHz channel bandwidth for Pico NodeB
	Frequency offset of measurement filter ‑3dB point, (f
	Frequency offset of measurement filter centre frequency, f_offset
	Minimum requirement
	Measurement bandwidth (Note 1)

	0 MHz ( (f < 3 MHz
	0.05 MHz ( f_offset < 3.05 MHz
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	100 kHz 

	3 MHz ( (f < 6 MHz
	3.05 MHz ( f_offset < 6.05 MHz
	-37 dBm
	100 kHz 

	6 MHz ( (f ( (fmax
	6.05 MHz ( f_offset < f_offsetmax 
	-37 dBm
	100 kHz 


Table 3: General operating band unwanted emission limits for 5, 10, 15 and 20 MHz channel bandwidth for Pico NodeB
	Frequency offset of measurement filter ‑3dB point, (f
	Frequency offset of measurement filter centre frequency, f_offset
	Minimum requirement
	Measurement bandwidth (Note 1)

	0 MHz ( (f < 5 MHz
	0.05 MHz ( f_offset < 5.05 MHz
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	100 kHz 

	5 MHz ( (f < 10 MHz
	5.05 MHz ( f_offset < 10.05 MHz
	-36 dBm
	100 kHz 

	10 MHz ( (f ( (fmax
	10.05 MHz ( f_offset < f_offsetmax 
	-36 dBm
	100 kHz 


3. Text Proposal

----------------------START OF TEXT PROPOSAL ---------------------
6.1.1 Changes on transmitter characteristics
6.1.1.3 Operating band unwanted emissions
For LTE Pico NodeB, emissions shall not exceed the maximum levels specified in Tables 6.1.1.3-1 to 6.1.1.3-3.

Table 6.1.1.3-1: General operating band unwanted emission limits for 1.4 MHz channel bandwidth for Pico NodeB 
	Frequency offset of measurement filter ‑3dB point, (f
	Frequency offset of measurement filter centre frequency, f_offset
	Minimum requirement
	Measurement bandwidth (Note 1)

	0 MHz ( (f < 1.4 MHz
	0.05 MHz ( f_offset < 1.45 MHz
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	100 kHz 

	1.4 MHz ( (f < 2.8 MHz
	1.45 MHz ( f_offset < 2.85 MHz
	-33 dBm
	100 kHz 

	2.8 MHz ( (f ( (fmax
	2.85 MHz ( f_offset < f_offsetmax 
	-33 dBm
	100 kHz 


Table 6.1.1.3-2: General operating band unwanted emission limits for 3 MHz channel bandwidth for Pico NodeB
	Frequency offset of measurement filter ‑3dB point, (f
	Frequency offset of measurement filter centre frequency, f_offset
	Minimum requirement
	Measurement bandwidth (Note 1)

	0 MHz ( (f < 3 MHz
	0.05 MHz ( f_offset < 3.05 MHz
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	100 kHz 

	3 MHz ( (f < 6 MHz
	3.05 MHz ( f_offset < 6.05 MHz
	-37 dBm
	100 kHz 

	6 MHz ( (f ( (fmax
	6.05 MHz ( f_offset < f_offsetmax 
	-37 dBm
	100 kHz 


Table 6.1.1.3-3: General operating band unwanted emission limits for 5, 10, 15 and 20 MHz channel bandwidth for Pico NodeB
	Frequency offset of measurement filter ‑3dB point, (f
	Frequency offset of measurement filter centre frequency, f_offset
	Minimum requirement
	Measurement bandwidth (Note 1)

	0 MHz ( (f < 5 MHz
	0.05 MHz ( f_offset < 5.05 MHz
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	100 kHz 

	5 MHz ( (f < 10 MHz
	5.05 MHz ( f_offset < 10.05 MHz
	-36 dBm
	100 kHz 

	10 MHz ( (f ( (fmax
	10.05 MHz ( f_offset < f_offsetmax 
	-36 dBm
	100 kHz 


------------------------END OF TEXT PROPOSAL-----------------------
4. Conclusion
In this document, we gave text proposal for LTE Pico unwanted emission limits.
5. Reference
[1] 3GPP TS 36.104 V9.0.0: “E-UTRA; Base Station (BS) radio transmission and reception”
[2] ITU-R Recommendation SM.329: "Unwanted emissions in the spurious domain"
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