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1
Introduction
The FCC has currently released an amendment of the OOBE applicable in the 2500-2690MHz bands [1]. In this contribution we look at the Report and Order and analyze the impact to the requirements associated to NS_04 and CA_NS_04 (Band 41).
2
Discussion 
2.1
The revised OOBE
Figure 1 illustrates the emission limits currently specified in §27.53 (and included in TS 36.101) for the band 2500-2690MHz as well as the new OOBE included in the report and order FCC 14-76.
Figure 1: attenuation from the emission power level (P) according to §27.53 (left); attenuation from the emission power level (P) according to the revised emission limits in FCC 14-76 (right)
The revised emission limits in FCC 14-76 include a relaxation of the emission limits in the adjacent 5MHz to the emission frequency block. In addition, the offset at which the transmitted power needs to be attenuated by 55+10log P has been modified from 5.5Hz from the frequency block to X MHz, where X is defined as the greater of 6 megahertz or the emission bandwidth. 
The measurement bandwidth is also modified for the adjacent 1MHz band to the emission frequency block. While it was specified as 1% of the emission bandwidth in §27.53, it is now specified (for mobile devices) as 2% of the emission bandwidth, except within 2495-2496MHz, where it remains as 1% of the emission bandwidth. The emission bandwidth is defined by the FCC as “the width of the signal between two points, one below the carrier center frequency and one above the carrier center frequency, outside of which all emissions are attenuated at least 26 dB below the transmitter power.” [§27.53]
2.2
General spectrum emission mask, emissions associated with NS_04, CA_NS_04 and the R&O FCC 14-76
We first look at the modified emission levels in the adjacent 1MHz to the emission block. The required attenuation has been relaxed by 3dB (compared to §27.53). In addition, outside 2495-2496MHz, the measurement bandwidth has also been modified, i.e. from 1% to 2% of the emission bandwidth, relaxing further the overall emission limit. The current general spectrum emission mask already covers this limit.
Next, for an offset between 1-5MHz from the emission frequency block, the measurement bandwidth is maintained in the R&O, i.e. 1MHz, and the required attenuation is relaxed. This requirement is now covered by the general E-UTRA emission mask. The emission level between 5-5.5MHz remains as per §27.53
The requirement between .5.5-X MHz requires some considerations. X is specified as the greater between 6MHz and the emission bandwidth. The question is, what do we consider as the emission bandwidth for an LTE carrier? The emission bandwidth is considered by the FCC as the width outside which the power is attenuated by 26dB. If we consider a 10MHz LTE carrier and the allocation to an specific UE is 6RBs (equivalent 1.08MHz), does the emission bandwidth relate to the transmission bandwidth configuration (50RBs) or the actual transmission bandwidth (6RBs) ? The resulting “X” is different depending on interpretation. X=9MHz if we consider the transmission bandwidth configuration, while it is 6MHz by utilizing the actual transmission bandwidth. For the latter interpretation, the revised emissions would imply a small change compared to the current emission levels associated to NS_04 (-25dBm/MHz at 6MHz instead of 5.5MHz), the same applies to all channel bandwidth.
The purpose of the revised OOBEs is “to enable a more efficient use of the spectrum and provide higher data rates” [1]. Thus, it seems reasonable that the focus is not on the actual transmission bandwidths, which may be very small. Table 1 includes the “X” value for each channel bandwidth with the interpretation of X as the maximum of 6MHz and the spectrum occupied by transmission bandwidth configuration. Note that for full RB allocation, the 26dB bandwidth will never be smaller than the spectrum occupied by the transmission bandwidth configuration. 
Table 1: Frequency offset “X” from the frequency block at which the transmitted power needs to be attenuated by at least 55+10logP

	Channel bandwidth (MHz)
	Transmission bandwidth configuration (NRB)
	Spectrum occupied by transmission bandwidth configuration (MHz)
	X (MHz) = max (6, spectrum occupied by transmission bandwidth configuration)

	1.4
	6
	1.08
	6

	3
	15
	2.7
	6

	5
	25
	4.5
	6

	10
	50
	9
	9

	15
	75
	13.5
	13.5

	20
	100
	18
	18


The OOBE in this case becomes close to the general SEM. Modifications needed in the emission limits associated to NS_04 are included in Table 3 (considering “X” in relation to the transmission bandwidth configuration). 
Table 2: General E-UTRA spectrum emission mask (TS 36.101)
	Spectrum emission limit (dBm)/ Channel bandwidth

	ΔfOOB
(MHz)
	1.4

MHz
	3.0

MHz
	5

MHz
	10

MHz
	15

MHz
	20

MHz
	Measurement bandwidth

	( 0-1
	-10
	-13
	-15 
	-18
	-20
	-21
	30 kHz 

	( 1-2.5
	-10
	-10
	-10
	-10
	-10
	-10 
	1 MHz

	( 2.5-2.8
	-25
	-10
	-10
	-10
	-10
	-10 
	1 MHz

	( 2.8-5
	
	-10
	-10
	-10
	-10
	-10
	1 MHz

	( 5-6
	
	-25
	-13
	-13
	-13
	-13
	1 MHz

	( 6-10
	
	
	-25
	-13
	-13 
	-13 
	1 MHz

	( 10-15
	
	
	
	-25
	-13 
	-13 
	1 MHz

	( 15-20
	
	
	
	
	-25 
	-13 
	1 MHz

	( 20-25
	
	
	
	
	
	-25 
	1 MHz


Table 3: Modification to the Additional requirements associated with NS_04 in TS 36.101 considering “X” in relation to the transmission bandwidth configuration
	
	Spectrum emission limit (dBm)/ Channel bandwidth 

	ΔfOOB
(MHz)
	1.4

MHz
	3.0

MHz
	5

MHz
	10

MHz
	15

MHz
	20

MHz
	Measurement bandwidth

	( 0-1
	-10
	-13
	-15 
	-18 
	-20 
	-21
	30 kHz 

	( 1-2.5
	-10
	-10
	-10
	-10
	-10
	-10
	1 MHz

	( 2.5-2.8
	-25
	-10
	-10
	-10
	-10
	-10
	1 MHz

	( 2.8-5
	
	-10
	-10
	-10
	-10
	-10
	1 MHz

	( 5-6
	
	-25
	-13
	-13
	-13
	-13
	1 MHz

	( 6-9
	
	
	-25
	-13
	-13
	-13
	1 MHz

	( 9-10
	
	
	-25
	-25
	-13
	-13
	1 MHz

	( 10-13.5
	
	
	
	-25
	-13
	-13
	1 MHz

	( 13.5-15
	
	
	
	-25
	-25
	-13
	1 MHz

	( 15-18
	
	
	
	
	-25
	-13
	1 MHz

	( 18-20
	
	
	
	
	-25
	-25
	1 MHz

	( 20-25
	
	
	
	
	
	-25
	1 MHz


The spectrum emission mask associated to CA_NS_04 also requires attention. As for the single carrier case, X needs to be considered. In this scenario, the different interpretations discussed above makes a larger difference. Does “X” relate to the aggregated transmission bandwidth configuration or the actual transmission bandwidth? Or should it relate to the bandwidth of the edge carrier?
3
Conclusion
In this contribution, we analyze the R&O FCC 14-76 and bring its interpretation for discussion. The requirements associated to NS_04 and CA_NS_04 need to be modified to account for the revisited OOBE.
References
[1]
FCC 14-76, “Amendment of Parts 1, 21, 73, 74 and 101 of the Commission’s Rules to Facilitate the Provision of Fixed and Mobile Broadband Access, Educational and Other Advanced Services in the 2150-2162 and 2500-2690 MHz Bands”
55+10logP





43+10logP





40+10logP





0MHz





5MHz





XMHz





55+10logP





43+10logP





0MHz





5.5MHz








3GPP


