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1. Introduction

RAN4 agreed to apply limits from FCC title 47 as additional requirement, applicable to ITU region 2 frequency bands. In TR 36.804, these additional limits are specified for 5, 10 and 20 MHz bandwidth option. This contribution provides the corresponding requirements for the other E-UTRA bandwidth options.
2. Discussion
In general the FCC requirement is -13dBm. Measurement bandwidth outside the in the first MHz adjacent to the operating bandwidth is 1MHz for frequency bands >1 GHz and 100 kHz for frequency bands below 1GHz. The measurement bandwidth within the first MHz adjacent to the channel bandwidth is defined as 1% of the "-26 dB modulation bandwidth". As a simplification, the -26 dB modulation bandwidth was assumed equal to the bandwidth occupied by all subcarriers within the channel bandwidth. The calculated measurement bandwidths are somewhat unpractical; it is proposed to adopt the next lower usual bandwidth. The -13dBm limit was recalculated considering the proposed measurement bandwidth and rounded to the next full dB. This proposal is summarized in table 1.
Table 1: FCC limits for the first MHz adjacent to the channel bandwidth
	Channel bandwidth (MHz)
	1,4
	1,6
	3
	3,2
	5
	10
	15
	20

	Number of resource blocks
	6
	7
	15
	16
	25
	50
	75
	100

	Number of sub carriers (incl. 1 DC)
	73
	85
	181
	193
	301
	601
	901
	1201

	Bandwidth occupied by sub carriers (MHz)
	1,095
	1,275
	2,715
	2,895
	4,515
	9,015
	13,515
	18,015

	Calculated FCC measurement BW (kHz)
	10,95
	12,75
	27,15
	28,95
	45,15
	90,15
	135,15
	180,15

	Proposed measurement BW (kHz)
	10
	10
	10
	10
	30
	100
	100
	100

	FCC limit in proposed measurement BW (dBm)
	-13,39
	-14,06
	-17,34
	-17,62
	-14,78
	-12,55
	-14,31
	-15,56

	proposed additional limit (dBm)
	-14
	-15
	-18
	-18
	-15
	-13
	-15
	-16


Table 2 and table 3 summarize the additional unwanted emission limits, using the definitions of TR36.804 where:
-
(f is the separation between the carrier centre frequency and the nominal -3dB point of the measuring filter closest to the carrier frequency.

-
f_offset is the separation between the carrier centre frequency and the centre of the measuring filter.

-
f_offsetmax is the offset to the frequency 10 MHz outside the operating band edge.

-
(fmax is equal to f_offsetmax minus half of the bandwidth of the measuring filter.

Table 2: Additional unwanted emission limits for operating bands <1GHz

	Channel bandwidth
	Frequency offset of measurement filter ‑3dB point, (f
	Frequency offset of measurement filter centre frequency, f_offset
	Minimum requirement
	Measurement bandwidth

	1,4 MHz
	0.7 MHz ( (f < 1.7 MHz
	0.705 MHz ( f_offset < 1.695 MHz
	-14 dBm
	10 kHz 

	
	1.7 MHz ( (f < (fmax 
	2.2 MHz ( f_offset < f_offsetmax 
	-13 dBm
	100 kHz

	1,6 MHz
	0.8 MHz ( (f < 1.8 MHz
	0.805 MHz ( f_offset < 1.795 MHz
	-15 dBm
	10 kHz 

	
	1.8 MHz ( (f < (fmax 
	2.3 MHz ( f_offset < f_offsetmax 
	-13 dBm
	100 kHz

	3 MHz
	1.5 MHz ( (f < 2.5 MHz
	1.505 MHz ( f_offset < 2.495 MHz
	-18 dBm
	10 kHz 

	
	2.5 MHz ( (f < (fmax 
	3 MHz ( f_offset < f_offsetmax 
	-13 dBm
	100 kHz

	3,2 MHz
	1.6 MHz ( (f < 2.6 MHz
	1.605 MHz ( f_offset < 2.595MHz
	-18 dBm
	10 kHz 

	
	2.6 MHz ( (f < (fmax 
	3.1 MHz ( f_offset < f_offsetmax 
	-13 dBm
	100 kHz

	5 MHz
	2.5 MHz ( (f < 3.5 MHz
	2.515 MHz ( f_offset < 3.485MHz
	-15 dBm
	30 kHz 

	
	3.5 MHz ( (f < (fmax 
	4 MHz ( f_offset < f_offsetmax 
	-13 dBm
	100 kHz

	10 MHz
	5 MHz ( (f < 6 MHz
	5.05 MHz ( f_offset < 5.95 MHz
	-13 dBm
	100 kHz 

	
	6 MHz ( (f < (fmax 
	6.5 MHz ( f_offset < f_offsetmax 
	-13 dBm
	100 kHz

	15 MHz
	7.5 MHz ( (f <8.5 MHz
	7.05 MHz ( f_offset < 8.45 MHz
	-16 dBm
	100 kHz 

	
	8.5 MHz ( (f < (fmax 
	9 MHz ( f_offset < f_offsetmax 
	-13 dBm
	100 kHz

	20 MHz
	10 MHz ( (f <11 MHz
	10.05 MHz ( f_offset < 10.95 MHz
	-16 dBm
	100 kHz 

	
	11 MHz ( (f < (fmax 
	11.5 MHz ( f_offset < f_offsetmax 
	-13 dBm
	100 kHz


Table 3: Additional unwanted emission limits for operating bands >1GHz

	Operating bandwidth
	Frequency offset of measurement filter ‑3dB point, (f
	Frequency offset of measurement filter centre frequency, f_offset
	Minimum requirement
	Measurement bandwidth

	1,4 MHz
	0.7 MHz ( (f < 1.7 MHz
	0.705 MHz ( f_offset < 1.695 MHz
	-14 dBm
	10 kHz 

	
	1.7 MHz ( (f < (fmax 
	2.2 MHz ( f_offset < f_offsetmax 
	-13 dBm
	1 MHz

	1,6 MHz
	0.8 MHz ( (f < 1.8 MHz
	0.805 MHz ( f_offset < 1.795 MHz
	-15 dBm
	10 kHz 

	
	1.8 MHz ( (f < (fmax 
	2.3 MHz ( f_offset < f_offsetmax 
	-13 dBm
	1 MHz

	3 MHz
	1.5 MHz ( (f < 2.5 MHz
	1.505 MHz ( f_offset < 2.495 MHz
	-18 dBm
	10 kHz 

	
	2.5 MHz ( (f < (fmax 
	3 MHz ( f_offset < f_offsetmax 
	-13 dBm
	1 MHz

	3,2 MHz
	1.6 MHz ( (f < 2.6 MHz
	1.605 MHz ( f_offset < 2.595MHz
	-18 dBm
	10 kHz 

	
	2.6 MHz ( (f < (fmax 
	3.1 MHz ( f_offset < f_offsetmax 
	-13 dBm
	1 MHz

	5 MHz
	2.5 MHz ( (f < 3.5 MHz
	2.515 MHz ( f_offset < 3.485MHz
	-15 dBm
	30 kHz 

	
	3.5 MHz ( (f < (fmax 
	4 MHz ( f_offset < f_offsetmax 
	-13 dBm
	1 MHz

	10 MHz
	5 MHz ( (f < 6 MHz
	5.05 MHz ( f_offset < 5.95 MHz
	-13 dBm
	100 kHz 

	
	6 MHz ( (f < (fmax 
	6.5 MHz ( f_offset < f_offsetmax 
	-13 dBm
	1 MHz

	15 MHz
	7.5 MHz ( (f <8.5 MHz
	7.05 MHz ( f_offset < 8.45 MHz
	-16 dBm
	100 kHz 

	
	8.5 MHz ( (f < (fmax 
	9 MHz ( f_offset < f_offsetmax 
	-13 dBm
	1 MHz

	20 MHz
	10 MHz ( (f <11 MHz
	10.05 MHz ( f_offset < 10.95 MHz
	-16 dBm
	100 kHz 

	
	11 MHz ( (f < (fmax 
	11.5 MHz ( f_offset < f_offsetmax 
	-13 dBm
	1 MHz


3. Conclusion 

In this document we provided a proposal for additional E-UTRA operating band emission limits based on FCC requirements. Annex A contains a corresponding text proposal for inclusion in TR36.804.
Annex A: Text proposal for TR 36.804
6.6.2.2.1
Operating band unwanted emission requirement specification

The Operating band unwanted emission limits are defined as a “mask” that stretches from 10 MHz below the lowest frequency of the BS transmitter operating band up to 10 MHz above the highest frequency of the BS transmitter operating band, as shown in Figure 6.6.2-1. Parts of the mask will be in the out-of-band domain (within +/-2.5 times the necessary bandwidth of the carrier) and parts will be in the spurious domain. As a working assumption, the limits are expressed in one single table per RF carrier bandwidth, with each table being valid for all BS powers and all operating bands.

The unwanted emission limit in the part of the operating band that falls in the spurious domain must be consistent with SM.329 [4]. Based on the Category B spurious emission limits in [4] a level of -25 dBm in 100 kHz is selected as the lower bound for the unwanted emission limits. This is consistent with the -15 dBm level used for UTRA as spurious emission limit inside the operating band. Further details on the spurious emission limits and their interpretation for UTRA (and E-UTRA) are given in TR 25.942, clause 14.2

For FDD Bands II, IV, V and X and for TDD bands b, c and d an additional Unwanted emission limit is derived from FCC Title 47 [6] Parts 22, 24 and 27, see also Table 6.6.2-1. The requirement stated in [6] is interpreted as -13 dBm in a measurement bandwidth defined as 1% of the "-26 dB modulation bandwidth". For E-UTRA RF carrier bandwidths, the following additional requirements for the first MHz adjacent to the operating bandwidth are defined:
·  1.4 MHz carrier: -14 dBm in 10 kHz, which assumes that the "-26 dB modulation bandwidth" is < 1.1 MHz.

·  1.6 MHz carrier: -15 dBm in 10 kHz, which assumes that the "-26 dB modulation bandwidth" is < 1.3 MHz.

·  3 MHz carrier: -18 dBm in 10 kHz, which assumes that the "-26 dB modulation bandwidth" is < 2.8 MHz.

·  3.2 MHz carrier: -18 dBm in 10 kHz, which assumes that the "-26 dB modulation bandwidth" is < 2.9 MHz.

·  5 MHz carrier: -15 dBm in 30 kHz, which assumes that the "-26 dB modulation bandwidth" is < 4.75 MHz.

· 10 MHz carrier: -13 dBm in 100 kHz, which assumes that the "-26 dB modulation bandwidth" is < 10 MHz.
· 15 MHz carrier: -15 dBm in 100 kHz, which assumes that the "-26 dB modulation bandwidth" is < 15 MHz.

· 20 MHz carrier: -16 dBm in 100 kHz, which assumes that the "-26 dB modulation bandwidth" is < 20 MHz.
The additional limit outside the first MHz adjacent to the operating bandwidth for all carrier bandwidths is for FDD band V      -13dBm/100kHz; for FDD Bands II, IV, and X and for TDD bands b, c and d -13dBm/1MHz.
