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<Start of change>
11
Rationale for unwanted emission specifications

Unwanted emissions are divided into “Out-of-band emission” and “Spurious emissions” in 3GPP RF specifications. This notation is in line with ITU-R recommendations such as SM.329 ‎‎[22] and the Radio Regulations ‎[23]. ITU defines:

Out-of-band emission = Emission on a frequency or frequencies immediately outside the necessary bandwidth which results from the modulation process, but excluding spurious emissions. 
Spurious emission = Emission on a frequency, or frequencies, which are outside the necessary bandwidth and the level of which may be reduced without affecting the corresponding transmission of information. Spurious emissions include harmonic emissions, parasitic emissions, intermodulation products and frequency conversion products but exclude out-of-band emissions.

Unwanted emissions = Consist of spurious emissions and out-of-band emissions.

Some requirements in [19] may only apply in certain regions either as optional requirements or set by local and regional regulation as mandatory requirements. It is normally not stated in the 3GPP specifications under what exact circumstances the requirements apply, since this is defined by local or regional regulation.

All requirements that may be applied differently in different regions are listed in [19] Clause 4.3.
11.1
Out of band Emissions
Out of band emissions are unwanted emissions immediately outside the channel bandwidth resulting from the modulation process and non-linearity in the transmitter but excluding spurious emissions. This out of band emission requirement is specified both in terms of operating band unwanted emissions and adjacent channel power ratio (ACLR) for the transmitter. ACLR is specified mainly as a measure of the capability of the transmitter to guarantee the interfering signal below an acceptable level to the adjacent system to allow-coexistence. ACLR is also a regulatory requirement in certain countries. Operating band unwanted emissions is specified mainly as a measure of the capability of the transmitter to comply with certain regional regulatory requirements.
11.1.1
Operating band unwanted emission requirements for E-UTRA BS (spectrum emission mask)

E-UTRA should have a operating band unwanted emissions (spectrum emissions mask, SEM) requirements defined, based on the following prerequisites.

-
SEM should be defined with a reference bandwidth of 100 kHz.. 

-
The SEM limit should also be set to allow some variations due to varying power allocation between resource blocks.

-
FCC requirements [25] which apply mainly in Region 2 should be defined separately as an absolute limit and may need a smaller reference bandwidth in some cases.

-
In UTRA, the spectrum emissions mask is not only defined in the OOB domain, but also across the spurious domain inside the operating band. This can also be the case for the E-UTRA mask, as long as the limits in the spurious domain are consistent with recommended spurious limits in SM.329 [22]. The “unified” in-band OOB + spurious emissions for E-UTRA can be named “unwanted emissions” which is the agreed terminology [25] that encompasses both OOB and spurious emissions.

-
The SEM limit should apply for both single and multi-carrier BS.

-
FCC requirements as defined in [25] apply for bands 2, 4, 5, 10, 12, 13, 14, 17, 35 and 36 as additional limits.

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 11.1. 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..

The unwanted emission limit in the part of the operating band that falls in the spurious domain must be consistent with SM.329 [22]. Based on the Category B spurious emission limits in [22] a level of -25 dBm in 100 kHz (-15 dBm in 1 MHz) is selected as the lower bound for the unwanted emission limits. This is consistent with the 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 [3], clause 14.2.

For E-UTRA Bands  2, 4, 5, 10, 12, 13, 14, 17, 35, 36, an additional Unwanted emission limit is derived from FCC Title 47 [25] Parts 22, 24 and 27. The requirement stated in [25] is interpreted as -13 dBm in a measurement bandwidth defined as 1% of the "-26 dB modulation bandwidth". For the E-UTRA channel bandwidths, the following additional requirements are defined:

-
1.4 MHz channel bandwidth: -14 dBm in 10 kHz, which assumes that the "-26 dB modulation bandwidth" is < 1.26 MHz.

-
3 MHz channel bandwidth: -13 dBm in 30 kHz, which assumes that the "-26 dB modulation bandwidth" is < 3.0 MHz.

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

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

-
15 MHz channel bandwidth: -15 dBm in 100 kHz, which assumes that the "-26 dB modulation bandwidth" is < 15.8 MHz.

-
20 MHz channel bandwidth: -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 channel bandwidth, for all channel bandwidths, is -13dBm/100kHz for E-UTRA Bands 5, 12, 13, 14, 17,  and -13dBm/1MHz for E-UTRA Bands 2, 4, 10, 35 and 36.


[image: image1.emf] 

Operating Band (BS transmit)

10 MHz 10 MHz

Operating Band Unwanted emissions limit

Carrier

Limits in 

spurious domain 

must be 

consistent with 

SM.329 [4]

OOB domain 


Figure 11.1 Defined frequency range for Operating band unwanted emissions with an example RF carrier and related mask shape.

The requirements shall apply whatever the type of transmitter considered (single carrier or multi-carrier). It applies for all transmission modes foreseen by the manufacturer's specification.

Emissions shall not exceed the maximum level specified in [19] for [any] BS maximum output power, where:

-
(f is the separation between the channel edge frequency and the nominal -3dB point of the measuring filter closest to the carrier frequency.

-
f_offset is the separation between the channel edge 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.

Minimum BS requirements for Category A and Category B are specified in [19]. 
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