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1 Introduction
In the last RAN4 meeting, the discussion on medium range BS was initiated [1-3] and it seemed that there was a consensus to reuse the output power of 38dBm for the medium range BS class. This contribution will discuss the unwanted emission requirement for the medium range BS based on the 38dBm output power.
2 Discussion
Currently in the specification, the unwanted emission requirement for macro BS is specified both in terms of a spectrum emission mask and adjacent channel power ratio for the transmitter, where the ACLR limit is somewhat stricter than the integrated value from spectrum emission mask. In this way, the ACLR can capture the average emission level on the adjacent channel, while the SEM is defined in a much smaller granularity and can take into account the variations in the spectrum emissions resulting from variations in power allocations. 

Both these two kinds of requirements are also needed for medium range BS.
2.1 Adjacent Channel Leakage power Ratio (ACLR)
BS transmitter ACLR, together with the UE receiver ACS, determines the ACIR value that defines the RF isolation between interfering system and the victim system.
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The ACLR value for macro BS is defined as 45dB which was obtained through extensive system simulation and performance analysis. The ACS of MUE is defined as a constant and unified value of 33dB despite of the operating condition. It is easily understood that there is little improvement in ACIR by further tighten the current BS ACLR requirement beyond 45dB. Also considering that the Pico and home base station have already adopted the 45dB ACLR requirement, there is no reason to relax the ACLR for medium range BS as well. 
So, it is reasonable to reuse the ACLR requirement of 45dB for the medium range base station. 
The absolute ACLR value is proposed to be -24dBm/MHz which is 10dB below the spectrum emission mask for 5MHz.
2.2 E-UTRA MR BS operating Band Unwanted Emission
The E-UTRA BS operating band unwanted emission limits are defined from 10 MHz below the lowest frequency of the downlink operating band up to 10 MHz above the highest frequency of the downlink operating band. 

In E-UTRA, the operating band unwanted emission is specified in three frequency domain [4].
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· 1st frequency domain (First adjacent channel): for 1.4 and 3MHz, the 1st frequency domain is from the channel edge to 1.4MHz and 3MHz frequency offset which is defined by the measurement filter -3dB point. For 5MHz and above channel bandwidth, the 1st frequency domain is from the channel edge to 5MHz. In this region, the emission limit usually has a slope and is relaxed compared to ACLR1 limit. 
· 2nd frequency domain (Second adjacent channel): for 1.4 and 3MHz the 2nd frequency domain is from 1.4MHz and 3MHz frequency offset to 2.8MHz and 6MHz frequency offset. For 5MHz and above channel bandwidth, the 2nd region is from 5MHz offset to 10MHz offset. In this region, the emission limit is usually defined with a fixed value with the same order as ACLR2.
· 3rd frequency domain (Spurious emission domain): in this region, the UEM is usually defined by the spurious emission limit.
As discussed in section 2.1, the ACLR for medium range BS is proposed to be 45dBc. Assuming 38dBm maximum output power, the second adjacent channel leakage power for 1.4/3/5MHz at point B of figure 2-1 is about -17dBm/100kHz, -21dBm/100kHz and -24dBm/100kHz. It is proposed to make the same amount of relaxation as that for Macro BS, namely 10dB relaxation for 1.4MHz and 3MHz bandwidth and 7dB relaxation for 5MHz bandwidth respectively. Therefore, the emission mask for 1.4/3/5MHz first adjacent channel will be defined as 
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, where the f_offset is the separation between the channel edge frequency and the centre of the measurement filter. 
The second adjacent channel emission mask could be defined as -17dBm/100kHz, -21dBm/100kHz and -24dBm/100kHz. 
The emission level in 3rd frequency domain for the medium range BS case is proposed to be an natural extension of the emission requirement in the second adjacent channel. 
Based on the above investigation, unwanted emissions for Medium Range BS are specified in Table 2-1 to Table 2-3.

Table 2-1 Operating band unwanted emission limits for 1.4 MHz channel bandwidth, MR BS
	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
	-17 dBm
	100 kHz 

	2.8 MHz ( (f ( (fmax
	2.85 MHz ( f_offset < f_offsetmax 
	-17 dBm
	100 kHz 


Table 2-2 Operating band unwanted emission limits for 3 MHz channel bandwidth, MR BS
	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
	-21 dBm
	100 kHz 

	6 MHz ( (f ( (fmax
	6.05 MHz ( f_offset < f_offsetmax 
	-21 dBm
	100 kHz 


Table 2-3 Operating band unwanted emission limits for 5, 10, 15 and 20 MHz channel bandwidth, MR BS
	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
	-24 dBm
	100 kHz 

	10 MHz ( (f ( (fmax
	10.05 MHz ( f_offset < f_offsetmax 
	-24 dBm
	100 kHz 


3 Conclusion
This contribution discussed the unwanted emission requirements for Medium Range BS. It is proposed to include the technical content in this paper into the WI TR [5]. Two corresponding text proposals are given in reference [6, 7].
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