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6.6.3.3
Additional requirements

These requirements may be applied for the protection of other systems operating inside or near each supported E-UTRA BS downlink operating band. The limits may apply as an optional protection of such systems that are deployed in the same geographical area as the E-UTRA BS, or they may be set by local or regional regulation as a mandatory requirement for an E-UTRA operating band. It is in some cases not stated in the present document whether a requirement is mandatory or under what exact circumstances that a limit applies, since this is set by local or regional regulation. An overview of regional requirements in the present document is given in subclause 4.3.

In certain regions the following requirement may apply. For E-UTRA BS operating in Bands 5, 26, 27 or 28, emissions shall not exceed the maximum levels specified in Tables 6.6.3.3-1.

Table 6.6.3.3-1: Additional operating band unwanted emission limits for E-UTRA 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 (Note 5)

	1.4 MHz
	0 MHz ( (f < 1 MHz
	0.005 MHz ( f_offset < 0.995 MHz
	-14 dBm
	10 kHz 

	3 MHz
	0 MHz ( (f < 1 MHz
	0.015 MHz ( f_offset < 0.985 MHz
	-13 dBm
	30 kHz 

	5 MHz
	0 MHz ( (f < 1 MHz
	0.015 MHz ( f_offset < 0.985 MHz
	-15 dBm
	30 kHz 

	10 MHz
	0 MHz ( (f < 1 MHz
	0.05 MHz ( f_offset < 0.95 MHz
	-13 dBm
	100 kHz 

	15 MHz
	0 MHz ( (f < 1 MHz
	0.05 MHz ( f_offset < 0.95 MHz
	-13 dBm
	100 kHz 

	20 MHz
	0 MHz ( (f < 1 MHz
	0.05 MHz ( f_offset < 0.95 MHz
	-13 dBm
	100 kHz 

	All
	1 MHz ( (f < (fmax 
	1.05 MHz ( f_offset < f_offsetmax 
	-13 dBm
	100 kHz


In certain regions the following requirement may apply. For E-UTRA BS operating in Bands 2, 4, 10, 23, 25, 30, 35, 36, 41, emissions shall not exceed the maximum levels specified in Table 6.6.3.3-2.

Table 6.6.3.3-2: Additional operating band unwanted emission limits for E-UTRA 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 (Note 5)

	1.4 MHz
	0 MHz ( (f < 1 MHz
	0.005 MHz ( f_offset < 0.995 MHz
	-14 dBm
	10 kHz 

	3 MHz
	0 MHz ( (f < 1 MHz
	0.015 MHz ( f_offset < 0.985 MHz
	-13 dBm
	30 kHz 

	5 MHz
	0 MHz ( (f < 1 MHz
	0.015 MHz ( f_offset < 0.985 MHz
	-15 dBm
	30 kHz 

	10 MHz
	0 MHz ( (f < 1 MHz
	0.05 MHz ( f_offset < 0.95 MHz
	-13 dBm
	100 kHz 

	15 MHz
	0 MHz ( (f < 1 MHz
	0.05 MHz ( f_offset < 0.95 MHz
	-15 dBm
	100 kHz 

	20 MHz
	0 MHz ( (f < 1 MHz
	0.05 MHz ( f_offset < 0.95 MHz
	-16 dBm
	100 kHz 

	All
	1 MHz ( (f < (fmax 
	1.5 MHz ( f_offset < f_offsetmax 
	-13 dBm
	1 MHz


In certain regions the following requirement may apply. For E-UTRA BS operating in Bands 12, 13, 14, 17, 29 emissions shall not exceed the maximum levels specified in Table 6.6.3.3-3.

Table 6.6.3.3-3: Additional operating band unwanted emission limits for E-UTRA (bands 12, 13, 14, 17 and 29)
	Channel bandwidth
	Frequency offset of measurement filter ‑3dB point, (f
	Frequency offset of measurement filter centre frequency, f_offset
	Minimum requirement
	Measurement bandwidth (Note 5)

	All
	0 MHz ( (f < 100 kHz
	0.015 MHz ( f_offset < 0.085 MHz
	-13 dBm
	30 kHz 

	All
	100  kHz ( (f < (fmax 
	150 kHz ( f_offset < f_offsetmax 
	-13 dBm
	100 kHz


In certain regions, the following requirements may apply to an E-UTRA TDD BS operating in the same geographic area and in the same operating band as another E-UTRA TDD system without synchronisation. For this case the emissions shall not exceed -52 dBm/MHz in each supported downlink operating band except in:

· The frequency range from 10 MHz below the lower channel edge to the frequency 10 MHz above the upper channel edge of each supported band.

In certain regions the following requirement may apply for protection of DTT. For E-UTRA BS operating in Band 20, the level of emissions in the band 470-790 MHz, measured in an 8MHz filter bandwidth on centre frequencies Ffilter according to Table 6.6.3.3-4, shall not exceed the  maximum emission level PEM,N declared by the manufacturer.  This requirement applies in the frequency range 470-790 MHz even though part of the range falls in the spurious domain.

Table 6.6.3.3-4: Declared emissions levels for protection of DTT

	Filter centre frequency, Ffilter
	Measurement bandwidth
	Declared emission level [dBm]

	Ffilter = 8*N + 306 (MHz); 
21 ≤ N ≤ 60
	8 MHz
	PEM,N


Note:
The regional requirement is defined in terms of EIRP (effective isotropic radiated power), which is dependent on both the BS emissions at the antenna connector and the deployment (including antenna gain and feeder loss). The requirement defined above provides the characteristics of the base station needed to verify compliance with the regional requirement. Compliance with the regional requirement can be determined using the method outlined in Annex G.

In certain regions the following requirement may apply for the protection of systems operating in frequency bands adjacent to band 1 as defined in clause 5.5, in geographic areas in which both an adjacent band service E-UTRA are deployed.

The power of any spurious emission shall not exceed:

Table 6.6.3.3-5: Emissions limits for protection of adjacent band services

	Operating Band
	Frequency range
	Maximum Level
	Measurement Bandwidth

	1
	2100-2105 MHz
	-30 + 3.4 ( (f - 2100 MHz) dBm
	1 MHz 

	
	2175-2180 MHz
	-30 + 3.4 ( (2180 MHz - f) dBm
	1 MHz


In regions where FCC regulation applies, requirements for protection of GPS according to FCC Order DA 10-534 applies for operation in Band 24. The following normative requirement covers the base station, to be used together with other information about the site installation to verify compliance with the requirement in FCC Order DA 10-534. The requirement applies to BS operating in Band 24 to ensure that appropriate interference protection is provided to the 1559 – 1610 MHz band. This requirement applies to the frequency range 1559-1610 MHz, even though part of this range falls within the spurious domain.

The level of emissions in the 1559 – 1610 MHz band, measured in measurement bandwidth according to Table 6.6.3.3-6 shall not exceed the maximum emission levels PE_1MHz and PE_1kHz declared by the manufacturer.
Table 6.6.3.3-6: Declared emissions levels for protection of the 1559-1610 MHz band
	Operating Band
	Frequency range
	Declared emission level [dBW] 

(Measurement bandwidth = 1 MHz)
	Declared emission level [dBW] of discrete emissions of less than 700 Hz bandwidth

(Measurement bandwidth = 1 kHz)

	24
	1559 - 1610 MHz
	PE_1MHz
	PE_1kHz


Note:
The regional requirement in FCC Order DA 10-534 is defined in terms of EIRP (effective isotropic radiated power), which is dependent on both the BS emissions at the antenna connector and the deployment (including antenna gain and feeder loss).  EIRP calculation using manufacturer declared values is assessed in Annex H.
The following requirement may apply to E-UTRA BS operating in Band 41 in certain regions. Emissions shall not exceed the maximum levels specified in Table 6.6.3.3-7.

Table 6.6.3.3-7: Additional operating band unwanted emission limits for Band 41
	Channel bandwidth
	Frequency offset of measurement filter ‑3dB point, (f
	Frequency offset of measurement filter centre frequency, f_offset
	Minimum requirement
	Measurement bandwidth (Note 5)

	10 MHz
	10 MHz ( (f < 20 MHz
	10.5 MHz ( f_offset < 19.5 MHz
	-22 dBm
	1 MHz 

	20 MHz
	20 MHz ( (f < 40 MHz
	20.5 MHz ( f_offset < 39.5 MHz
	-22 dBm
	1 MHz 

	NOTE: 
This requirement applies for carriers allocated within 2545-2575MHz or 2595-2645MHz.


In certain regions, the following requirements may apply to E-UTRA BS operating in Band 32 within 1452-1492 MHz. The level of operating band unwanted emissions, measured on centre frequencies f_offset with filter bandwidth, according to Table 6.6.3.3-8, shall neither exceed the maximum emission level PEM,B32,a ,  PEM,B32,b nor PEM,B32,c declared by the manufacturer. 

Table 6.6.3.3-8: Declared operating band 32 unwanted emission within 1452-1492 MHz
	Frequency offset of measurement filter centre frequency, f_offset
	Declared emission level [dBm]
	Measurement bandwidth 

	2.5 MHz
	PEM,B32,a
	5 MHz 

	7.5 MHz
	PEM,B32,b
	5 MHz 

	12.5 MHz ≤ f_offset ≤ f_offsetmax,B32   
	PEM,B32,c
	5 MHz

	NOTE: f_offsetmax,B32  denotes the frequency difference between the lower channel edge and 1454.5 MHz, and the frequency difference between the upper channel edge and 1489.5 MHz for the set channel position.


NOTE:
The regional requirement, included in [16], is defined in terms of EIRP per antenna, which is dependent on both the BS emissions at the antenna connector and the deployment (including antenna gain and feeder loss). The requirement defined above provides the characteristics of the base station needed to verify compliance with the regional requirement. The assessment of the EIRP level is described in Annex H.
In certain regions, the following requirement may apply to E-UTRA BS operating in Band 32 within 1452-1492 MHz for the protection of services in spectrum adjacent to the frequency range 1452-1492 MHz. The level of emissions, measured on centre frequencies Ffilter with filter bandwidth according to Table 6.6.3.3-9, shall neither exceed the maximum emission level PEM,B32,d nor PEM,B32,e declared by the manufacturer. This requirement applies in the frequency range 1429-1518MHz even though part of the range falls in the spurious domain.

Table 6.6.3.3-9: Operating band 32 declared emission outside 1452-1492 MHz
	Filter centre frequency, Ffilter
	Declared emission level [dBm]
	Measurement bandwidth

	1429.5 MHz ≤ Ffilter ≤ 1448.5 MHz
	PEM,B32,d
	1 MHz

	Ffilter =  1450.5 MHz
	PEM,B32,e
	3 MHz

	Ffilter  = 1493.5 MHz
	PEM,B32,e
	3 MHz

	1495.5 MHz ≤ Ffilter ≤ 1517.5 MHz  
	PEM,B32,d
	1 MHz


NOTE:
The regional requirement, included in [16], is defined in terms of EIRP, which is dependent on both the BS emissions at the antenna connector and the deployment (including antenna gain and feeder loss). The requirement defined above provides the characteristics of the base station needed to verify compliance with the regional requirement. The assessment of the EIRP level is described in Annex H.
The following notes are common to all subclauses in 6.6.3:

NOTE 3: 
Local or regional regulations may specify another excluded frequency range, which may include frequencies where synchronised E-UTRA TDD systems operate.

NOTE 4:
E-UTRA TDD base stations that are synchronized can transmit without these additional co-existence requirements.

NOTE 5:
As a general rule for the requirements in subclause 6.6.3, the resolution bandwidth of the measuring equipment should be equal to the measurement bandwidth. However, to improve measurement accuracy, sensitivity and efficiency, the resolution bandwidth may be smaller than the measurement bandwidth. When the resolution bandwidth is smaller than the measurement bandwidth, the result should be integrated over the measurement bandwidth in order to obtain the equivalent noise bandwidth of the measurement bandwidth.

NOTE 6:
This frequency range ensures that the range of values of f_offset is continuous.
NOTE 7:
The requirement is not applicable when (fmax < 10 MHz.

NOTE 8:
For Home BS, the parameter P is defined as the aggregated maximum power of all transmit antenna ports of Home BS.

=============================== Next changed section ================================

Annex H (Informative): 
Calculation of EIRP based on manufacturer declarations and site specific conditions
Some regional requirements are defined per effective isotropic radiated power (EIRP), which is a combination of the transmitted power (or in some cases spectral density) and the effective antenna gain which is a site specific condition. Such requirements may be applied per antenna, per cell, or per base station. It shall be noted that the definition of BS or cell may differ between regulations. 
The 3GPP specifications mandate manufacturer declarations of the (conducted) output power or power spectral density for the base station under the reference conditions stated as a way to accommodate the referred regional requirements without putting requirements on the local site conditions. 

For the case when the base station manufacturer unwanted emission declarations apply per antenna connector, EIRP can be estimated using the following formulas:

EIRP per antenna:
PEIRP = PTx + GAnt 

EIRP per base station or cell: 
PEIRP = PTx + GAnt + 10*log10(NAnt)
PEIRP is the resulting effective isotropic radiated power (or radiated power spectral density) resulting from the power (or power spectral density) declared by the manufacturer in dBm (or dBm/applicable spectrum BW). This may apply to wanted or unwanted emission.

PTx is the conducted power or power spectral density declared by the manufacturer in dBm (or dBm/applicable spectrum BW)

GAnt is the effective antenna gain, calculated as the antenna nominal gain (dBi) minus the loss of the feeder connecting the BS antenna connector with the antenna (dB).

 NAnt is the number of transmitting antennas illuminating the same cell. It is assumed that the antennas have the same radiation properties and are fed with the same power, PTx. 
The antenna nominal gain is only applicable within a limited bandwidth. For the purpose of unwanted emission EIRP calculations, the nominal frequency BW of the antenna ±100% may be used as a rule of thumb. For multiple bandwidth antennas, each bandwidth is addressed as described above. In case there is an overlap of the antenna extended component bands, the band with the highest nominal antenna gain shall be used for the EIRP calculation in the overlap region as depicted in figure H-1.

[image: image1]
Figure H-1 Illustration of the relations between multiple BW antennas’ nominal gain per BW and the applied gain used for EIRP unwanted emission calculations.
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