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1 Introduction

This contribution discusses the operating band unwanted emission limit requirements for LTE repeaters. It is part of the LTE repeater WI efforts.
2 Background

In UTRAN, the repeater unwanted emission requirements for repeaters are based on the same requirements for the base stations. The same approach is attempted for LTE repeaters.
The concept of operating band unwanted emission limits used for LTE base stations represents a principle useful also with repeaters. However, the presentation of the requirement is based on channel requirements where the requirements vary with channel bandwidth. This approach is useful when the number of channel bandwidths is low. It can be expected that the repeaters may be designed to accommodate a high number of channel combinations, leading to that the same presentation model is less useful for repeaters.
3 Requirement presentation principle
In order to avoid a multitude of tables describing the requirements it is suggested to replace some of the fixed table values with mathematical functions forming contiguous requirements versus signal bandwidth such that the function values for a repeater signal bandwidth equal to any of the base station channel bandwidths coincides with the values in the corresponding base station requirements. 
4 Example of requirement
The base station requirements (taken from [1];
Table 6.6.3.2-4: General operating band unwanted emission limits for 1.4 MHz channel bandwidth (E‑UTRA bands >1GHz) for Category B
	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
	-11 dBm
	100 kHz 

	2.8 MHz ( (f ( (fmax
	3.3 MHz ( f_offset < f_offsetmax 
	-15 dBm
	1MHz


Table 6.6.3.2-5: General operating band unwanted emission limits for 3 MHz channel bandwidth (E‑UTRA bands >1GHz) for Category B
	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
	-15 dBm
	100 kHz 

	6 MHz ( (f ( (fmax
	6.5 MHz ( f_offset < f_offsetmax 
	-15 dBm
	1MHz


Table 6.6.3.2-6: General operating band unwanted emission limits for 5, 10, 15 and 20 MHz channel bandwidth (E-UTRA bands >1GHz) for Category B
	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
	-14 dBm
	100 kHz 

	10 MHz ( (f ( (fmax
	10.5 MHz ( f_offset < f_offsetmax 
	-15 dBm
	1MHz 


would correspond to the repeater requirements;

Table X.1: General operating band unwanted emission limits for repeater signal bandwidth lower than 5 MHz (E‑UTRA bands >1GHz) for Category B
	Frequency offset of measurement filter ‑3dB point, (f
	Frequency offset of measurement filter centre frequency, f_offset
	Minimum requirement
	Measure-ment bandwidth 

	0 MHz ( (f < BWSignal
	BWmeas/2 ( f_offset < BWSignal + BWmeas/2
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	100 kHz 

	BWSignal( (f < 2*BWSignal
	BWSignal + BWmeas/2 ( f_offset < 
2* BWSignal + BWmeas/2
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	100 kHz 

	2*BWSignal ( (f ( (fmax
	2* BWSignal + BWmeas/2 ( f_offset < f_offsetmax 
	-15 dBm
	1MHz


Table X.2: General operating band unwanted emission limits for repeater signal bandwidth 5 MHz and above (E-UTRA bands >1GHz) for Category B
	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
	-14 dBm
	100 kHz 

	10 MHz ( (f ( (fmax
	10.5 MHz ( f_offset < f_offsetmax 
	-15 dBm
	1MHz 


5 Conclusion

Repeater requirements for operating band unwanted emissions shall have a contiguous definition versus repeater signal bandwidth. This is formed by setting the requirements for the signals corresponding to the fixed base station channel bandwidths and defining functions connecting these points.
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