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Background

Recently working group SE42 concluded the round of public enquiry and the final report was updated [1]. There are some noteworthy changes:

· It was clarified that for MFCN (Mobile/Fixed Communication Network) base stations the EIRP vaules apply per antenna up to 4 antennas.

· The minimum limit for the protection of Broadcasting was reduced by 5 dB. The requirements for protecting BS receivers are now:


	Case


	Condition on base station in-block EIRP, P 

dBm/{10 MHz}
	Maximum mean 

out-of-block EIRP
	Measurement 

bandwidth

	A
	For DTT frequencies where

broadcasting is protected
	P ( 59
	0 dBm
	8 MHz

	
	
	36 ( P < 59
	(P-59) dBm
	8 MHz

	
	
	P < 36
	-23 dBm
	8 MHz

	B
	For DTT frequencies where

broadcasting is subject to an intermediate level of protection
	P ( 59
	10 dBm
	8 MHz

	
	
	36 ( P < 59
	(P-49) dBm
	8 MHz

	
	
	P < 36
	-13 dBm
	8 MHz

	C
	For DTT frequencies where broadcasting is not protected
	No conditions
	22 dBm
	8 MHz


· It was clarified that the limits in the table above applies both regionally and per channel. E.g. it is possible to require that channel 60 should be protected at the “B” level and that channel 59 and below should be protected with “A” level.


Discussion

In this paper we discuss how the regulatory requirements may be translated into suitable regional requirements that may be introduced in the standard.

One of the mismatches between regulatory requirements and 3GPP specifications is that the regulatory requirements are based on EIRP and that 3GPP specifications are based on TRP. I.e. one requirement takes the gain of the antenna into account and the other does not.

The core of the proposal is that the manufacturer should declare the necessary parameters so that the operator easily, by means of simple calculations, can ensure regulatory compliance. The method for doing the calculations is put in an informative annex.
The specific regulatory requirements cover both the unwanted emissions domain as well as the spurious emissions domain as they are defined in the base station specification [2]. Thus regardless of where in the specification the requirement is placed there is a note necessary to clarify that the requirement overlaps both domains. Our preference is to place the requirement in the spurious emissions chapter 6.6.4 since requirements for protecting other systems are placed in this chapter, e.g. PHS and the US public safety systems. It can also be noted that most of the requirement falls in the spurious domain as it is defined in the BS specification. How this would be implemented in the specification can be seen in Annex A.
In the last RAN plenary a new mask (option 2) was added for band 3 and band 8 that may apply in Europe [3]. It seems reasonable that this mask should also apply for band 20 since the band is similar in both expected use and frequency range.
Proposal

It is proposed that the attached text in Annex B is included in TR 36.810 [4].
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Annex A: Example implementation in 36.104
6.6.4.3
Additional spurious emissions requirements

These requirements may be applied for the protection of system operating in frequency ranges other than the 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. 

Some requirements may apply for the protection of specific equipment (UE, MS and/or BS) or equipment operating in specific systems (GSM, UTRA, E-UTRA, etc.) as listed below.

6.6.4.3.1
Minimum Requirement

The power of any spurious emission shall not exceed the limits of Table 6.6.4.3.1-1 for a BS where requirements for co-existence with the system listed in the first column apply.

Table 6.6.4.3.1-1: BS Spurious emissions limits for E-UTRA BS for co-existence with systems operating in other frequency bands

	System type for E-UTRA to co-exist with
	Frequency range for co-existence requirement
	Maximum Level
	Measurement Bandwidth
	Note

	GSM900
	921 ‑ 960 MHz
	-57 dBm
	100 kHz
	This requirement does not apply to E-UTRA BS operating in band 8

	
	876 - 915 MHz
	-61 dBm
	100 kHz
	For the frequency range 880-915 MHz, this requirement does not apply to E-UTRA BS operating in band 8, since it is already covered by the requirement in sub-clause 6.6.4.2.

	DCS1800
	1805 ‑ 1880 MHz
	-47 dBm
	100 kHz
	This requirement does not apply to E-UTRA BS operating in band 3. 

	
	1710 - 1785 MHz
	-61 dBm
	100 kHz
	This requirement does not apply to E-UTRA BS operating in band 3, since it is already covered by the requirement in sub-clause 6.6.4.2.

	PCS1900
	1930 ‑ 1990 MHz

	-47 dBm
	100 kHz
	This requirement does not apply to E-UTRA BS operating in band 2 or band 36.  

	
	1850 ‑ 1910 MHz

	-61 dBm
	100 kHz
	This requirement does not apply to E-UTRA BS operating in band 2, since it is already covered by the requirement in sub-clause 6.6.4.2.  This requirement does not apply to E-UTRA BS operating in band 35.

	GSM850
	869 - 894 MHz
	-57 dBm
	100 kHz
	This requirement does not apply to E-UTRA BS operating in band 5 

	
	824 ‑ 849 MHz
	-61 dBm
	100 kHz
	This requirement does not apply to E-UTRA BS operating in band 5, since it is already covered by the requirement in sub-clause 6.6.4.2.

	UTRA FDD Band I or 

E-UTRA Band 1 
	2110 - 2170 MHz
	-52 dBm
	1 MHz
	This requirement does not apply to E-UTRA BS operating in band 1, 

	
	1920 - 1980 MHz

	-49 dBm
	1 MHz
	This requirement does not apply to E-UTRA BS operating in band 1, since it is already covered by the requirement in sub-clause 6.6.4.2.

	UTRA FDD Band II or 

E-UTRA Band 2
	1930 - 1990 MHz

	-52 dBm
	1 MHz
	This requirement does not apply to E-UTRA BS operating in band 2.  

	
	1850 - 1910 MHz

	-49 dBm
	1 MHz
	This requirement does not apply to E-UTRA BS operating in band 2, since it is already covered by the requirement in sub-clause 6.6.4.2

	UTRA FDD Band III or 

E-UTRA Band 3
	1805 - 1880 MHz

	-52 dBm
	1 MHz
	This requirement does not apply to E-UTRA BS operating in band 3.

	
	1710 - 1785 MHz
	-49 dBm
	1 MHz
	This requirement does not apply to E-UTRA BS operating in band 3, since it is already covered by the requirement in sub-clause 6.6.4.2.

	UTRA FDD Band IV or 

E-UTRA Band 4
	2110 - 2155 MHz
	-52 dBm
	1 MHz
	This requirement does not apply to E-UTRA BS operating in band 4

	
	1710 - 1755 MHz
	-49 dBm
	1 MHz
	This requirement does not apply to E-UTRA BS operating in band 4, since it is already covered by the requirement in sub-clause 6.6.4.2.

	UTRA FDD Band V or 

E-UTRA Band 5
	869 - 894 MHz
	-52 dBm
	1 MHz
	This requirement does not apply to E-UTRA BS operating in band 5

	
	824 - 849 MHz
	-49 dBm
	1 MHz
	This requirement does not apply to E-UTRA BS operating in band 5, since it is already covered by the requirement in sub-clause 6.6.4.2.

	UTRA FDD Band VI, XIX or 

E-UTRA Band 6, 18, 19
	860 - 895 MHz 
	-52 dBm
	1 MHz
	This requirement does not apply to E-UTRA BS operating in band 6, 18, 19.

	
	815 - 830 MHz 
	-49 dBm
	1 MHz
	This requirement does not apply to E-UTRA BS operating in band 18 since it is already covered by the requirement in sub-clause 6.6.4.2.

	
	830 - 850 MHz
	-49 dBm
	1 MHz
	This requirement does not apply to E-UTRA BS operating in band 6, 19, since it is already covered by the requirement in sub-clause 6.6.4.2.

	UTRA FDD Band VII or 

E-UTRA Band 7
	2620 - 2690 MHz
	-52 dBm
	1 MHz
	This requirement does not apply to E-UTRA BS operating in band 7.

	
	2500 - 2570 MHz
	-49 dBm
	1 MHz
	This requirement does not apply to E-UTRA BS operating in band 7, since it is already covered by the requirement in sub-clause 6.6.4.2.

	UTRA FDD Band VIII or 

E-UTRA Band 8
	925 - 960 MHz
	-52 dBm
	1 MHz
	This requirement does not apply to E-UTRA BS operating in band 8.

	
	880 - 915 MHz
	-49 dBm
	1 MHz
	This requirement does not apply to E-UTRA BS operating in band 8, since it is already covered by the requirement in sub-clause 6.6.4.2.

	UTRA FDD Band IX or 

E-UTRA Band 9
	1844.9 - 1879.9 MHz

	-52 dBm
	1 MHz
	This requirement does not apply to E-UTRA BS operating in band 9.

	
	1749.9 - 1784.9 MHz
	-49 dBm
	1 MHz
	This requirement does not apply to E-UTRA BS operating in band 9, since it is already covered by the requirement in sub-clause 6.6.4.2.

	UTRA FDD Band X or 

E-UTRA Band 10
	2110 - 2170 MHz
	-52 dBm
	1 MHz
	This requirement does not apply to E-UTRA BS operating in band 10

	
	1710 - 1770 MHz
	-49 dBm
	1 MHz
	This requirement does not apply to E-UTRA BS operating in band 10, since it is already covered by the requirement in sub-clause 6.6.4.2.

	UTRA FDD Band XI or 

E-UTRA Band 11
	1475.9 - 1500.9 MHz
	-52 dBm
	1 MHz
	This requirement does not apply to E-UTRA BS operating in band 11

	
	1427.9 - 1452.9 MHz 
	-49 dBm
	1 MHz
	This requirement does not apply to E-UTRA BS operating in band 11, since it is already covered by the requirement in sub-clause 6.6.4.2.

	UTRA FDD Band XII or 

E-UTRA Band 12
	728 - 746 MHz
	-52 dBm
	1 MHz
	This requirement does not apply to E-UTRA BS operating in band 12.

	
	698 - 716 MHz
	-49 dBm
	1 MHz
	This requirement does not apply to E-UTRA BS operating in band 12, since it is already covered by the requirement in sub-clause 6.6.4.2.

	UTRA FDD Band XIII or 

E-UTRA Band 13
	746 - 756 MHz
	-52 dBm
	1 MHz
	This requirement does not apply to E-UTRA BS operating in band 13.

	
	777 - 787 MHz
	-49 dBm
	1 MHz
	This requirement does not apply to E-UTRA BS operating in band 13, since it is already covered by the requirement in sub-clause 6.6.4.2.

	UTRA FDD Band XIV or 

E-UTRA Band 14
	758 - 768 MHz
	-52 dBm
	1 MHz
	This requirement does not apply to E-UTRA BS operating in band 14.

	
	788 - 798 MHz
	-49 dBm
	1 MHz
	This requirement does not apply to E-UTRA BS operating in band 14, since it is already covered by the requirement in sub-clause 6.6.4.2.

	 E-UTRA Band 17
	734 - 746 MHz
	-52 dBm
	1 MHz
	This requirement does not apply to E-UTRA BS operating in band 17.

	
	704 - 716 MHz
	-49 dBm
	1 MHz
	This requirement does not apply to E-UTRA BS operating in band 17, since it is already covered by the requirement in subclause 6.6.4.2.

	UTRA TDD in Band a) or E-UTRA Band 33
	1900 - 1920 MHz

	-52 dBm
	1 MHz
	This requirement does not apply to E-UTRA BS operating in Band 33 

	UTRA TDD in Band a) or E-UTRA Band 34
	2010 - 2025 MHz
	-52 dBm
	1 MHz
	This requirement does not apply eto E-UTRA BS operating in Band 34

	UTRA TDD in Band b) or E-UTRA Band 35
	1850 – 1910 MHz

	-52 dBm
	1 MHz
	This requirement does not apply to E-UTRA BS operating in Band  35

	UTRA TDD in Band b) or E-UTRA Band 36
	1930 - 1990 MHz
	-52 dBm
	1 MHz
	This requirement does not apply to E-UTRA BS operating in Band 2 and 36

	UTRA TDD in Band c) or E-UTRA Band 37
	1910 - 1930 MHz
	-52 dBm
	1 MHz
	This is not applicable to E-UTRA BS operating in Band 37. This unpaired band is defined in ITU-R M.1036, but is pending any future deployment.

	UTRA TDD in Band d) or E-UTRA Band 38
	2570 – 2620 MHz
	-52 dBm
	1 MHz
	This requirement does not apply to E-UTRA BS operating in Band 38. 

	E-UTRA Band 39
	1880  – 1920MHz
	-52 dBm
	1 MHz
	This is not applicable to E-UTRA BS operating in Band 39

	E-UTRA Band 40
	2300  – 2400MHz
	-52 dBm
	1 MHz
	This is not applicable to E-UTRA BS operating in Band 40


NOTE 1:
As defined in the scope for spurious emissions in this clause, the co-existence requirements in Table 6.6.4.3.1-1 do not apply for the 10 MHz frequency range immediately outside the downlink operating band (see Table 5.5-1). This is also the case when the downlink operating band is adjacent to the Band for the co-existence requirement in the table. Emission limits for this excluded frequency range may be covered by local or regional requirements.

NOTE 2:
The table above assumes that two operating bands, where the frequency ranges in Table 5.5-1 would be overlapping, are not deployed in the same geographical area. For such a case of operation with overlapping frequency arrangements in the same geographical area, special co-existence requirements may apply that are not covered by the 3GPP specifications.

The following requirement may be applied for the protection of PHS. This requirement is also applicable at specified frequencies falling between 10 MHz below the lowest BS transmitter frequency of the downlink operating band and 10 MHz above the highest BS transmitter frequency of the downlink operating band.
The power of any spurious emission shall not exceed:

Table 6.6.4.3.1-2: E-UTRA BS Spurious emissions limits for BS for co-existence with PHS

	Frequency range
	Maximum Level
	Measurement Bandwidth
	Note

	1884.5 ‑ 1919.6 MHz
	-41 dBm
	300 kHz
	Applicable when co-existence with PHS system operating in. 1884.5-1919.6MHz. 

	1884.5 ‑ 1915.7 MHz
	-41 dBm
	300 kHz
	Applicable when co-existence with PHS system operating in  1884.5-1915.7MHz 


The following requirement shall be applied to BS operating in Bands 13 and 14 to ensure that appropriate interference protection is provided to 700 MHz public safety operations. This requirement is also applicable at the frequency range from 10 MHz below the lowest frequency of the BS downlink operating band up to 10 MHz above the highest frequency of the BS downlink operating band.
The power of any spurious emission shall not exceed:

Table 6.6.4.3.1-3: BS Spurious emissions limits for protection of public safety operations

	Operating Band
	Frequency range
	Maximum Level
	Measurement Bandwidth
	Note

	13
	763 – 775 MHz
	-46 dBm
	6.25 kHz
	

	13
	793 – 805 MHz
	-46 dBm
	6.25 kHz
	

	14
	769 – 775 MHz
	-46 dBm
	6.25 kHz
	

	14
	799 – 805 MHz
	-46 dBm
	6.25 kHz
	


In certain regions the following requirement may apply. The manufacturer shall declare the maximum level of spurious emissions for the BS in the DTT channels in the band 470-790 MHz according to table 6.6.4.3.1-4 in reference conditions specified by the manufacturer. Compliance with the regulatory requirements can be determined using the method outlined in Annex X.

Table 6.6.4.3.1-4 Spurious emissions declarations

	Measurement filter centre frequency
	Measurement Bandwidth

(Note 3)

	N*8 + 306 MHz, 

21 ≤ N ≤ 60
	8 MHz


<<< Informative annex >>>
Annex X

Regional requirement for protection of DTT (informative)

The European Communications Committee (ECC) has adopted the “ECC Decision on harmonised conditions for Mobile/Fixed Communications Networks operating in the band 790-862 MHz” [x] applicable for BS operating in band 20. The decision defines a requirement for “Out-of-block BEM baseline requirements for ‘mobile/fixed communications network’ (MFCN) base stations within the spectrum allocated to the broadcasting (DTT) service”, where three different cases A, B, and C for protecting broadcasting DTT are defined. These cases can be applied on a per-channel and/or per-region basis, i.e. for the same channel different cases can be applied in different geographic areas (e.g. area related to DTT coverage) and different cases can be applied to different channels in the same geographic area.
For band 20, compliance with the regulatory requirements in Europe referenced above can be assessed based on the manufacturers declaration outlined in subclause 6.6.4.3, together with the deployment characteristics. The parameters Gant and Nant are deployment specific parameters related to the deployment of the BS.
Gant 
Net antenna gain
Nant
Number of transmitter antennas
P10MHz
Maximum output Power measured in 10 MHz, as declared by the manufacturer
PEM,N 
Emissions in DTT channel number N per antenna connector, as declared by the manufacturer

To ensure compliance with regulatory requirements the following conditions apply, based on the requirements in [x]:
For DTT channels where Case A applies:
Gant  + 10*log10(Nant ) < 0 dBm - PEM,N  

if  P10MHz - PEM,N ( 59 dB
Gant  + 10*log10(Nant ) < -23 dBm - PEM,N  

if  P10MHz - PEM,N < 59 dB
For DTT channels where Case B applies:
Gant  + 10*log10(Nant ) < 10 dBm - PEM,N  

if  P10MHz - PEM,N ( 49 dB
Gant  + 10*log10(Nant ) < -13 dBm - PEM,N  

if  P10MHz - PEM,N < 49 dB
For DTT channels where Case C applies:
Gant  + 10*log10(Nant ) < 22 dBm - PEM,N
Annex B: TP for 36.810

6.4
BS specific requirements
The unwanted emissions mask outlined in subclause 6.6.3.2.2 Category B (Option 2) in 36.104 v9.1.0 should apply for band 20. 
To ensure compliance with regulatory requirements the manufacturer should declare the necessary parameters so that the operator easily, by means of simple calculations, can ensure compliance. The method for doing the calculations is put in an informative annex.
The implementation in the specifications is outlined below:
In certain regions the following requirement may apply. The manufacturer shall declare the maximum level of spurious emissions for the BS in the DTT channels in the band 470-790 MHz according to table 6.6.4.3.1-4 in reference conditions specified by the manufacturer. Compliance with the regulatory requirements can be determined using the method outlined in Annex.

Table 6.6.4.3.1-4 Spurious emissions declarations

	Measurement filter centre frequency
	Measurement Bandwidth

(Note 3)

	N*8 + 306 MHz, 

21 ≤ N ≤ 60
	8 MHz


<<< Informative annex >>>
Annex

Regional requirement for protection of DTT (informative)

The European Communications Committee (ECC) has adopted the “ECC Decision on harmonised conditions for Mobile/Fixed Communications Networks operating in the band 790-862 MHz” [x] applicable for BS operating in band 20. The decision defines a requirement for “Out-of-block BEM baseline requirements for ‘mobile/fixed communications network’ (MFCN) base stations within the spectrum allocated to the broadcasting (DTT) service”, where three different cases A, B, and C for protecting broadcasting DTT are defined. These cases can be applied on a per-channel and/or per-region basis, i.e. for the same channel different cases can be applied in different geographic areas (e.g. area related to DTT coverage) and different cases can be applied to different channels in the same geographic area.
For band 20, compliance with the regulatory requirements in Europe referenced above can be assessed based on the manufacturers declaration outlined in subclause 6.6.4.3, together with the deployment characteristics. The parameters Gant and Nant are deployment specific parameters related to the deployment of the BS.
Gant 
Net antenna gain
Nant
Number of transmitter antennas
P10MHz
Maximum output Power measured in 10 MHz, as declared by the manufacturer
PEM,N 
Emissions in DTT channel number N per antenna connector, as declared by the manufacturer

To ensure compliance with regulatory requirements the following conditions apply, based on the requirements in [x]:
For DTT channels where Case A applies:
Gant  + 10*log10(Nant ) < 0 dBm - PEM,N  

if  P10MHz - PEM,N ( 59 dB
Gant  + 10*log10(Nant ) < -23 dBm - PEM,N  

if  P10MHz - PEM,N < 59 dB
For DTT channels where Case B applies:
Gant  + 10*log10(Nant ) < 10 dBm - PEM,N  

if  P10MHz - PEM,N ( 49 dB
Gant  + 10*log10(Nant ) < -13 dBm - PEM,N  

if  P10MHz - PEM,N < 49 dB
For DTT channels where Case C applies:
Gant  + 10*log10(Nant ) < 22 dBm - PEM,N

7. Summary of changes to UTRA specifications
