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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 unwanted emissions.
2 Discussion
2.1 Adjacent Channel Leakage power Ratio (ACLR)

Appropriate ACLR requirements are needed to limit downlink performance degradation due to adjacent channel interference to acceptable levels. For Macro BS, ACLR requirements consist of absolute and relative requirements.
2.1.1 Relative value
Downlink interference between Macro cell and Pico cell was evaluated in [3], from the simulation results, average downlink throughput loss for LTE Macro is less than 0.5% and capacity loss for UTRA Macro is less than 2.5% when LTE Macro or UTRA Macro and Pico cells are deployed on adjacent frequencies(ACIR = 33 dB).
ACIR defines the protection against adjacent channel interference. In the downlink, ACIR is the function of Pico BS ACLR and UE ACS as follows:
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ACS1 of MUE is assumed to be 33dB, the relationship between ACIR and ACLR1 is provided in Table 1. It is observed that the ACIR is mainly dominated by the UE ACS1 performance and tightening the BS ACLR1 only would insignificantly improve the overall ACIR.
Table 1 Relationship between ACIR and ACLR
	BS ACLR (dB)
	UE ACS (dB)
	ACIR (dB)

	45
	33
	32.73

	50
	33
	32.91

	55
	33
	32.97


Based on the above investigation, a relative ACLR1 value of 45dB could ensure Macro downlink performance degradation to an acceptable level. Due to the fact that ACS2 of UE is better than ACS1, the requirement of ACLR2 would be lower than ACLR1 for Pico BS to get the same ACIR. The same requirements for ACLR1 and ACLR2 are appropriate. So there is no need to tighten the relative ACLR requirements for the Pico BS from requirements used for general purpose BS.
2.1.2 Absolute value
For wide area base stations, absolute limits of -15dBm/MHz for Category B and -13dBm/MHz for Category A are specified in [1]. Assuming these limits is applicable to Pico NB and taking 10MHz bandwidth as example, the corresponding relative ACLR is 29dB for Category B and 27dB for Category A. It may influence co-existence performance under these absolute limits. It is proposed to use a level of -32dBm/MHz as the absolute limits, which is 5 dB below SEM mask level in spurious domain inside the operating band.
3 Operating band unwanted emissions
For E-UTRA the definition of “Operating band unwanted emissions” covers the OOB domain and spurious domain inside the operating band, including the 10 MHz of spectrum immediately above and below the operating band.
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Figure1 Defined frequency ranges for spurious emissions and operating band unwanted emissions
As we known: the out of band emission requirement is specified both in terms of a spectrum emission mask and adjacent channel power ratio for the transmitter in UTRA. If there is to be both an ACLR-type requirement with carrier-wide reference bandwidth and a mask (SEM) with much narrower reference bandwidth, the ACLR limit should be somewhat stricter than the integrated SEM. In this way, the ACLR can capture the “average” behaviour over a carrier, while the SEM can take into account the variations in the spectrum emissions resulting from variations in power allocations.
In [2] the maximum output power of Pico eNB is agreed as 24dBm. According to the analyse above, ACLR equals to 45 dB. For ACLR 2 domain of Pico eNB “Operating band unwanted emissions” we can get:

Pmax – ACLR2=24dBm- 45dBc=-21 dBm/(1.08 \2.7\ 4.5) MHz =( -31\ -35 \-37) dBm /100kHz

It is suggested to reuse the slope of the MeNB operating band unwanted emission requirement in the first adjacent channel region. And for the spurious domain inside the operating band it is proposed to reuse the requirement for the second adjacent domain described above, so the requirement of operating band unwanted emission will be flatly decreased from the center frequency, which would guarantee the limitation on interfering signal level to the systems on adjacent frequencies.
Based on the above investigation, unwanted emissions for Pico BS can be specified in Table 1 to Table 3.

Table 1: Pico eNodeB operating band unwanted emission limits for 1.4 MHz channel bandwidth 
	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
	-31 dBm
	100 kHz 

	2.8 MHz ( (f ( (fmax
	2.85 MHz ( f_offset < f_offsetmax 
	-31 dBm
	100 kHz 


Table 2: Pico eNodeB operating band unwanted emission limits for 3 MHz channel bandwidth 
	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
	-35 dBm
	100 kHz 

	6 MHz ( (f ( (fmax
	6.05 MHz ( f_offset < f_offsetmax 
	-35 dBm
	100 kHz 


Table 3: Pico eNodeB operating band unwanted emission limits for 5, 10, 15 and 20 MHz channel bandwidth 
	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
	-37 dBm
	100 kHz 

	10 MHz ( (f ( (fmax
	10.05 MHz ( f_offset < f_offsetmax 
	-37 dBm
	100 kHz 


4 Text Proposal

----------------------START OF TEXT PROPOSAL ---------------------
6.1.1 Changes on transmitter characteristics
6.1.1.3 Adjacent Channel Leakage power Ratio (ACLR)
6.1.1.3.1 Relative value

Downlink interference between Macro cell and Pico cell was evaluated in [4], from the simulation results, average downlink throughput loss for LTE Macro is less than 0.5% and capacity loss for UTRA Macro is less than 2.5% when LTE Macro or UTRA Macro and Pico cells are deployed on adjacent frequencies(ACIR = 33 dB).
ACIR defines the protection against adjacent channel interference. In the downlink, ACIR is the function of Pico BS ACLR and UE ACS as follows:


[image: image6.wmf]1

11

ACIR

ACLRACS

=

+


ACS1 of MUE is assumed to be 33dB [4], the relationship between ACIR and ACLR1 is provided in Table 1. It is observed that the ACIR is mainly dominated by the UE ACS1 performance and tightening the BS ACLR1 only would insignificantly improve the overall ACIR.
Table 1 Relationship between ACIR and ACLR
	BS ACLR (dB)
	UE ACS (dB)
	ACIR (dB)

	45
	33
	32.73

	50
	33
	32.91

	55
	33
	32.97


Based on the above investigation, a relative ACLR1 value of 45dB could ensure Macro downlink performance degradation to an acceptable level. Due to the fact that ACS2 of UE is better than ACS1, the requirement of ACLR2 would be lower than ACLR1 for Pico BS to get the same ACIR. The same requirements for ACLR1 and ACLR2 are appropriate. So there is no need to tighten the relative ACLR requirements for the Pico BS from requirements used for general purpose BS.
6.1.1.3.2 Absolute value

For wide area base stations, absolute limits of -15dBm/MHz for Category B and -13dBm/MHz for Category A are specified in [1]. Assuming these limits is applicable to Pico NB and taking 10MHz bandwidth as example, the corresponding relative ACLR is 29dB for Category B and 27dB for Category A. It may influence co-existence performance under these absolute limits. It is proposed to use a level of -32dBm/MHz as the absolute limits, which is 5 dB below SEM mask level in spurious domain inside the operating band.

6.1.1.4 Operating band unwanted emissions
For LTE Pico NodeB, emissions shall not exceed the maximum levels specified in Tables 6.1.1.4-1 to 6.1.1.4-3.

Table 6.1.1.4-1: Pico eNodeB operating band unwanted emission limits for 1.4 MHz channel bandwidth 
	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
	-31 dBm
	100 kHz 

	2.8 MHz ( (f ( (fmax
	2.85 MHz ( f_offset < f_offsetmax 
	-31 dBm
	100 kHz 


Table 6.1.1.4-2: Pico eNodeB operating band unwanted emission limits for 3 MHz channel bandwidth 
	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
	-35 dBm
	100 kHz 

	6 MHz ( (f ( (fmax
	6.05 MHz ( f_offset < f_offsetmax 
	-35 dBm
	100 kHz 


Table 6.1.1.4-3: Pico eNodeB operating band unwanted emission limits for 5, 10, 15 and 20 MHz channel bandwidth 
	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
	-37 dBm
	100 kHz 

	10 MHz ( (f ( (fmax
	10.05 MHz ( f_offset < f_offsetmax 
	-37 dBm
	100 kHz 


------------------------END OF TEXT PROPOSAL-----------------------
5 Conclusion
In this document, we gave text proposal for LTE Pico unwanted emission limits.
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