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Dear Mr Xutao Zhou
CEPT/ECC is working on the regulatory framework for the introduction of 5G in several frequency bands in Europe. These studies have raised questions in several groups on two separate topics:
· the methodology to test TRP limits in the field,
· the Category B Spurious emission limits.
One area considered for updates concerns active antenna systems (AAS) and beamforming for mobile systems including IMT-2020. Several liaison statements have been exchanged between WG SE and other groups in this area. In response to the initial LS from WG SE [1], 3GPP TSG RAN WG4 in [2] responded on the assessment of spurious emissions for AAS systems, definition of reference point (TRP), the boundary to spurious domain and testing methodology for TRP. ETSI MSG TFES in [3] pointed at the possibility to define an Operating Band Unwanted Emissions (OBUE) limit, where the OBUE spectrum mask is related to the operating band instead of the actual RF carrier position. The present status of 5G NR specifications was described by 3GPP TSG RAN WG4 in [4], where the spectrum mask (OBUE), ACLR and spurious emission limits in 3GPP specifications are described.
ECC PT1 would appreciate information in the following areas:
1. Testing methodology: The testing methodology (TRP) for radiated transmitter and receiver requirements was reported in [2]. The methodology presented involved measurements using a shielded anechoic chamber, which is a method applicable to limits provided in ERC recommendations and specifications in relation to products (BS and UE). The question now concerns measurement of unwanted emissions in the field. This topic has been brought up both within ECC and in ITU-R [5] and additional information of possibilities for measurements of TRP after installations of base stations would be valuable.
2. Category B Spurious emission limits: Spurious emission limits (Recommendation ITU-R SM.329 Category B) are in Table A2.1 of the draft updated ERC Recommendation 74-01, with a new entry 2.1.6 for “Terminals and Base Stations using AAS and beamforming with integrated antennas”. While still under discussion, two options are being considered: 
· Option 1 has limits that are identical to existing limits for mobile terminals and base stations (in 2.1.1) and gives the possibility to use a new reference bandwidth mask shown in Figure A2.3. There is also a new paragraph in A2.2 describing the possibility to use a band-centric mask (OBUE limit), which can be applied together with Figure A2.3. Additionally, there is the possible inclusion of an upper frequency limit where the resolution bandwidth increased to the recommended reference bandwidth. 
· Option 2 has modified limits but could have a larger spectrum management impact.
Any information about the BS and UE spurious emission limits currently implemented in 3GPP specifications and feedback on the options listed above would be valuable.
ECC PT1 would appreciate information related to above points and any other updates on the continued work on AAS and beamforming for mobile systems (LTE and NR) that may have implications for the revision of ERC Recommendation 74-01.
Best regards,
Steve Green
ECC PT1 Chairman
E-mail: steve.green@ofcom.org.uk
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EXCerpt from the Draft updated ERC recommendation 74-01.

The following text is an excerpt from SE21(18)71A10. Change marks are given relative to the published version of the recommendation.
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-------------------------- 1st Excerpt from ERC Recommendation 74-01 ----------------------------------------------------

recommends 

[…]

4. that the following reference bandwidths should be used:

· 1 kHz 		between 	9 and 150 kHz

· 10 kHz 		between 	150 kHz and 30 MHz

· 100 kHz 		between 	30 MHz and 1 GHz

· 1 MHz		above 		1 GHz 



	Note 1: 	A reference bandwidth is a bandwidth in which the spurious domain emission level is specified.

Note 2: Some services may use, close to the carrier, reference bandwidth values different from the above; these differences are quoted in the relevant service Annex.

	Note 3:	As a special case, the reference bandwidth of all space stations’ spurious domain emissions should be 4 kHz.

Note 4:	The reference bandwidths for specifying spurious emissions in case of radar systems are provided in Appendix 3 of the Radio Regulations [3] (see § 10). The bandwidths required for proper measurement of radar spurious domain emissions should be calculated for each particular radar system, and the measurement methods should be guided by the Recommendation ITU-R M.1177 [6]. 

Note 5:	As a general rule, the resolution bandwidth of the measuring receiver should be equal to the reference bandwidth as given in this recommend. To improve measurement accuracy, sensitivity and efficiency, the resolution bandwidth can be different from the reference bandwidth. When the resolution bandwidth is smaller than the reference bandwidth, the result should be integrated over the reference bandwidth. When the resolution bandwidth is greater than the reference bandwidth, the result for broadband spurious emissions should be normalised to the bandwidth ratio. For discrete spurious emissions, normalisation is not applicable, while integration over the reference bandwidth is still applicable;



5. that the levels of spurious domain emissions should be defined within a reference bandwidth; 



-------------------------- 2nd Excerpt from ERC Recommendation 74-01 ----------------------------------------------------

LAND MOBILE SERVICE AND MARITIME MOBILE SERVICE (VHF)

Limits

Table A2.1: Spurious domain emission limits for the land mobile service and maritime mobile service (VHF)

		Reference number

		Type of equipment

		Frequency of the spurious domain emission f

		Limits: mean power or, when applicable, average power during bursts duration in the reference bandwidth



		2.1.1

		Terminals and 
Base Stations
(in transmit mode),
except the equipment specified below

		9 kHz  f  1 GHz

		-36 dBm



		

		

		1 GHz < f  FUPPER (see recommend 3)

		-30 dBm



		2.1.2

		- Short range devices;

- RLAN; 

- CB;

- Cordless Telephones;

- Radio Microphones
(all systems in transmit mode)

		[Option1

Minimum change]

f  within the bands : 
4774 MHz, 87.5118 MHz, 174230 MHz, 470862 MHz

		-54 dBm 



		

		

		[Option2

Source - Doc 28:]

f  within the bands : 
87.5118 MHz, 174230 MHz, 470862 MHz, 880–915 MHz (Note X)

		-54 dBm



		

		

		[Option3a

Source - Webmeeting 31 May:]

 All bands within 87.5-694 MHz with an allocation to the broadcasting service in ECA Table (ERC Report 025)(Note Y)

Option3b

f  within the bands : 
87.5118 MHz, 174230 MHz, 470694 MHz  (Note Y)

		-54 dBm 



		

		

		[Option4

Source - Doc 30: to review as the use of the bands has changed]

f  within the bands : 
87.5118 MHz, 174230 MHz, 470862 MHz

		-54 dBm

[ to review as the use of the bands has changed – compatibility studies in bands 87.5118 MHz, 174230 MHz, 470862 MHz]





		

		

		

		



		

		

		9 kHz  f   1 GHz 
(except above frequency bands)

		-36 dBm



		

		

		1GHz < f  FUPPER (see recommend 3)

		-30 dBm 



		2.1.3

		Short range inductive devices operating below 30 MHz

(in transmit mode)

		9 kHz  f  10 MHz

		27 dBA/m 
(at 9 kHz then decaying by 10 dB/decade) (Note 1)



		

		

		10 MHz < f  30 MHz (Note 13)

		-3.5 dBA/m



		

		

		f  within the bands :
4774 MHz, 87.5118 MHz, 174230 MHz, 470862 694 MHz, 	Comment by Author: See above

		-54 dBm



		

		

		30 MHz < f   1 GHz 
(except above frequency bands)

		-36 dBm



		

		

		1GHz < f  FUPPER (see recommend 3)

		-30 dBm



		2.1.4

		Receivers and idle/standby transmitters

		9 kHz  f  1 GHz

		- 57 dBm



		

		

		1 GHz < f  FUPPER (see recommend 11)

		- 47 dBm



		2.1.5

		Short range inductive receivers and idle/standby transmitters operating below 30 MHz

		9 kHz ≤ f < 4.78 MHz

		5.5 dBµA/m, descending 3 dB/octave



		

		

		4.78 MHz ≤ f < 30 MHz

		-22 dBµA/m 



		

		

		30 MHz ≤ f < 1 GHz

		-57 dBm



		2.1.6

		[Option 1- See also Figure A2.3:]

Terminals and Base Stations using AAS and beamforming with integrated antennas

		9 kHz  f  1 GHz

		-36 dBm (Note 4)



		

		

		1 GHz < f  FUPPER (see recommend 3)

		-30 dBm (Note 4)



		2.1.6



		[Option 2]

Terminals and Base Stations using AAS and beamforming with integrated antennas



		9 kHz  f  1 GHz

		-36 dBm



		

		

		1 GHz < f  12.75 GHz

		-30 dBm [TBD] (Note 4)



		

		

		12.75 GHz  FUPPER (see recommend 3)

For broadband spuriosu emissions



		‑20…‑25 dBm [TBD] (Note 4)



		

		

		

		





Notes :    - ƒ   is the frequency of the spurious domain emission	

for systems that use digital modulation and narrow-band high power (1 Watt) analogue modulated systems, the reference bandwidth is specified in section 2 of this annex, while for any other analogue modulation the reference bandwidth specified in recommend 4 is applicable. 

Note X: WB SRD operating in 915-921 MHz: -54 dBm/100 kHz in the frequency range 880-915 MHz

Note Y: additional spurious emission requirements may apply for protection of applications in other frequency bands

Note 13: 	Levels are H-field limit at 10 m distance, measured by shielded loop antenna as specified by CISPR.

Note 4: For Terminals and Base Stations using AAS and beamforming with integrated antennas the metric for unwanted emission is defined as Total Radiated Power (TRP):









where PD(r,,) is the power density in W/m2 at a distance r of two orthogonal polarizations. 



Over-the-air spatial parameters are specified in a Cartesian coordinate system (x, y, z) using spherical coordinates (r,,). is the angle in the x/y plane and it is between the x-axis and the projection of the vector onto the x/y plane and is defined between -180° and +180°.  is the angle between the projection of the vector in the x/y plane and the vector and is defined between -90° and +90.








Application of reference bandwidths to digitally modulated and narrow-band high power analogue modulated systems



Narrow-band analogue modulated systems, with output power higher than 1 Watt and operated above 30 MHz, and digitally modulated systems although generally providing good spectrum efficiency, are unable to comply with the above limits for nearby the centre frequencies due to the wideband noise generated by such systems. It is therefore necessary to provide specific steps of reference bandwidth in order to produce suitable transition area for the spectral density.

The specific reference bandwidth mask is shown in Figure A2.1 for frequencies below 1 GHz and in Figure A2.2 for frequencies above 1 GHz, with frequency limits which are a function of the channel separation or the necessary bandwidth (NB).

As an alternative for mobile services operating in a band assigned for MFCN in particular for large bandwidths and defined with specific frequency arrangements and technical conditions (the “operating band”), the transition points in the reference bandwidth masks below can be set relative to the operating band edges instead of relative to the centre frequency of emission, In this case, the offsets should consider spectrum management aspects and allow for reasonable transmitter implementation, accounting for the largest necessary bandwidth possible in the operating band.







Figure A2.1: Specific mask for spurious domain emissions for mobile services operating between 30 MHz - 1 GHz (see Table A2.2)

Table A2.2: Frequency references for Figure A2.1

		Parameter

		Value



		Fa*

		100 kHz or 4 times NB, whichever is the greater 



		Fb*

		  500 kHz or 10 times NB, whichever is the greater 





(*): The frequency limits are defined from the centre frequency of the emission. For measurement purposes, the reference bandwidths given in Table A2.2 apply to the frequency range extending from the 250% CS point to the first frequency limit indicated, or from Fa to Fb as appropriate.









Figure A2.2: Specific mask for spurious domain emissions for mobile services operating above 1 GHz (see Table A2.3)

Table A2.3: Frequency references for Figure A2.2

		Parameter

		Value



		Fa*

		500 kHz or 10 times NB, whichever is the greater 



		Fb*

		1 MHz or 12 times NB, whichever is the greater 





(*): The frequency limits are defined from the centre frequency of the emission. For measurement purposes, the reference bandwidths given in Table A2.3 apply to the frequency range extending from the 250% CS point to the first frequency limit indicated, or from Fa to Fb as appropriate.













































Editors note: This is linked to Option1 for 2.1.6 in table Table A2.1

Editors note: Additionally there is the possible inclusion of an upper frequency limit where the resolution bandwidth increased to the recommended reference bandwidth.







Figure A2.3: Specific mask for spurious domain emissions for mobile services using AAS and beamforming with integrated antennas and operating above 12.75 GHz (see Table A2.4)

Table A2.4: Frequency references for Figure A2.3

		Parameter

		Value



		Fa*

		500 kHz or 10 times NB, whichever is the greater 



		Fb*

		1 MHz or 12 times NB, whichever is the greater 





(*): The frequency limits are defined from the centre frequency of the emission. For measurement purposes, the reference bandwidths given in Table A2.3 apply to the frequency range extending from the 250% CS point to the first frequency limit indicated, or from Fa to Fb as appropriate.



Boundary between the out-of-band and spurious domains for multicarrier transmitters[footnoteRef:2] [2:  In the case of multicarrier PMR transmitters further studies are needed. For the time being the above provisions may apply for these transmitters only on a case-by-case basis.] 


A multicarrier transmitter is intended to operate only within a single contiguous allocation to a service and application.



For base and mobile stations in the mobile service with multicarrier transmitters, the transmitter bandwidth is used instead of the necessary bandwidth for determining the boundary between the out-of-band and spurious domains. In the context of multicarrier base and mobile stations in the mobile service, the transmitter bandwidth is defined as the width of the frequency band covering the envelope of the transmitted carriers, which is just sufficient to ensure the transmission of information at the rate and with the quality required under specified conditions for all transmitted carriers.



For wide-band transmitters, Note 2 of recommends 1 identifies that Recommendation ITU-R SM.1539 [2] and Appendix 3 of the ITU Radio Regulations [3] give further guidance on the boundary between the out-of-band and spurious domains. However, for multicarrier base and mobile stations in the mobile service, operating up to 6 GHz, using the definitions of BU and BN in Annex 1 of Recommendation ITU-R SM.1539[footnoteRef:3], the upper threshold value for applying the 250% boundary definition should be BU = 10 MHz and the necessary bandwidth BN should be the transmitter bandwidth. [3:  Definition of BU from Recommendation ITU-R SM.1539: BU is the upper threshold value for BN (necessary bandwidth) above which the frequency separation between the centre frequency and the spurious boundary equals 1.5 * BN + BU.] 
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