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<Start of Change 1>
[bookmark: _Toc47081155][bookmark: _Toc12537][bookmark: _Toc22347]8	Emission
[bookmark: _Toc47081156][bookmark: _Toc31789][bookmark: _Toc20783]8.1	Test configurations
[bookmark: _Toc486867075]Texts will be added.
This clause defines the configurations for emission tests as follows:
-	The equipment shall be tested under normal test conditions as specified in the functional standards;
-	The test configuration shall be as close to normal intended use as possible;
-	If the equipment is part of a system, or can be connected to ancillary equipment, then it shall be acceptable to test the equipment while connected to the minimum configuration of ancillary equipment necessary to exercise the ports;
-	If the equipment has a large number of ports, then a sufficient number shall be selected to simulate actual operation conditions and to ensure that all the different types of termination are tested;
-	The test conditions, test configuration and mode of operation shall be recorded in the test report;
-	Ports which in normal operation are connected shall be connected to an ancillary equipment or to a representative piece of cable correctly terminated to simulate the input/output characteristics of the ancillary equipment; in case of repeater type 1-C, antenna ports shall be correctly terminated;
-	For repeater type 2-O without antenna ports but intentionally radiating through the antenna array, the equipment shall be placed in a test setup suitable for the radiated power;
-	Ports which are not connected to cables during normal operation, e.g. service connectors, programming connectors, temporary connectors etc. shall not be connected to any cables for the purpose of EMC testing. Where cables have to be connected to these ports, or interconnecting cables have to be extended in length in order to exercise the EUT, precautions shall be taken to ensure that the evaluation of the EUT is not affected by the addition or extension of these cables;
-	The test arrangements for transmitter and receiver clauses of the transceiver are described separately for the sake of clarity. However, where possible the test of the transmitter clause and receiver clause of the EUT may be carried out simultaneously to reduce test time.


[bookmark: _Toc6937][bookmark: _Toc22885][bookmark: _Toc47081157]8.2	Radiated emission
Texts will be added.
[bookmark: _Toc20994258][bookmark: _Toc29812117][bookmark: _Toc37139305][bookmark: _Toc37268309][bookmark: _Toc37268403][bookmark: _Toc45879613][bookmark: _Toc52563707][bookmark: _Toc52563802][bookmark: _Toc52563895][bookmark: _Toc61181800][bookmark: _Toc74642618][bookmark: _Toc76543796][bookmark: _Toc82627382][bookmark: _Toc106198116]8.2.1	Radiated emission, Repeater
This test is applicable to repeater type 1-C. This test shall be performed on a representative configuration of repeater.
For repeater type 2-O, the radiated emission is covered by radiated spurious emission requirement in TS 38.106 [x1], conforming to the test requirement in TS 38.115-2 [x2].
[bookmark: _Toc20994259][bookmark: _Toc29812118][bookmark: _Toc37139306][bookmark: _Toc37268310][bookmark: _Toc37268404][bookmark: _Toc45879614][bookmark: _Toc52563708][bookmark: _Toc52563803][bookmark: _Toc52563896][bookmark: _Toc61181801][bookmark: _Toc74642619][bookmark: _Toc76543797][bookmark: _Toc82627383][bookmark: _Toc106198117]8.2.1.1	Definition
This test assesses the ability of repeater to limit unwanted emission from the enclosure port.
[bookmark: _Toc20994260][bookmark: _Toc29812119][bookmark: _Toc37139307][bookmark: _Toc37268311][bookmark: _Toc37268405][bookmark: _Toc45879615][bookmark: _Toc52563709][bookmark: _Toc52563804][bookmark: _Toc52563897][bookmark: _Toc61181802][bookmark: _Toc74642620][bookmark: _Toc76543798][bookmark: _Toc82627384][bookmark: _Toc106198118]8.2.1.2	Test method
[bookmark: _Toc20994261][bookmark: _Toc29812120][bookmark: _Toc37139308][bookmark: _Toc37268312][bookmark: _Toc37268406][bookmark: _Toc45879616]a)	A test site fulfilling the requirements of ITU-R SM.329 [x3] shall be used. The repeater shall be placed on a non-conducting support and shall be operated from a power source via a RF filter to avoid radiation from the power leads. One of the following two alternative measurement methods shall be used:
1)	Field strength method measurement
	The test method shall be in accordance with CISPR 32 x4. The field strength measurements shall be performed on a test site that is validated according to the methods and requirements of CISPR 16-1-4 [x5]. 
	Unless otherwise stated, measurements are conducted at 3 m or 10 m on an open area test site (OATS) or semi anechoic chamber (SAC) for frequencies up to 1 GHz, or at 3 m on a free space open area test site (FSOATS) or fully-anechoic room (FAR) for frequencies above 1 GHz. Unless otherwise stated, all measurements are done with RMS detector and with the -3 dB bandwidth of the measuring filter equal to the reference bandwidth in table 8.2.1.3-1.
NOTE 1:	Test site validation methods for radiated emissions tests are defined in CISPR 16-1-4 [x5], clause 6 and 7. Examples of test site validation methods are listed below:
-	30 - 1000 MHz frequency range: Normalized Site Attenuation (NSA), Reference Site Method (RSM). 
-	1 - 18 GHz frequency range: SVSWR standard test procedure, SVSWR reciprocal test procedure. 
2)	Substitution method measurement (also called a substitution method)
	Mean power of any spurious components shall be detected by the test antenna and measuring receiver (e.g. a spectrum analyser). At each frequency at which a component is detected, the repeater shall be rotated and the height of the test antenna adjusted to obtain maximum response, and the effective radiated power (e.r.p.) of that component determined by a substitution measurement. The measurement shall be repeated with the test antenna in the orthogonal polarization plane. Unless otherwise stated, all measurements are done as mean power (RMS).
NOTE 2:	Effective radiated power (e.r.p.) refers to the radiation of a half wave tuned dipole instead of an isotropic antenna. There is a constant difference of 2.15 dB between e.i.r.p. and e.r.p, as defined in ITU-R SM.329 annex 1 [x3].
e.r.p. (dBm)  EIRP (dBm)  2.15
b)	The repeater shall transmit with maximum power declared by the manufacturer with all transmitters active. Set the repeater to transmit a signal as stated in clause 4.5.
c)	The received power shall be measured over the frequency range from 30 MHz to FDL,low - ΔfOBUE and from FDL,high + ΔfOBUE up to 12750 MHz. For some operating bands, the upper limit is higher than 12.75 GHz in order to comply with the 5th harmonic limit of the downlink operating band, as specified in ITU-R SM.329 [x3]. The video bandwidth shall be approximately three times the resolution bandwidth. If this video bandwidth is not available on the measuring receiver, it shall be the maximum available and at least 1 MHz. Unless otherwise stated, all measurements are done as mean power (RMS).
[bookmark: _Toc52563710][bookmark: _Toc52563805][bookmark: _Toc52563898][bookmark: _Toc61181803][bookmark: _Toc74642621][bookmark: _Toc76543799][bookmark: _Toc82627385][bookmark: _Toc106198119]8.2.1.3	Limits
The frequency boundary and reference bandwidths for the detailed transitions of the limits between the requirements for out of band emissions and spurious emissions are based on ITU-R Recommendations SM.329 [x3] and SM.1539 [x6].
The repeater type 1-C shall meet the limits below:
Table 8.2.1.3-1: Limits for radiated emissions from Repeater
	Frequency range
	e.r.p.
(dBm)
	Field strength at 3 m (dBµV/m)
(NOTE 4)
	Field strength at 10 m
(dBµV/m)
(NOTE 4)
	Reference bandwidth
	Notes

	30 MHz ≤ f < 1000 MHz
	-36
	65.4 (NOTE 5)
	54.9 (NOTE 5)
	100 kHz
	

	1 GHz ≤ f < 12.75 GHz
	-30
	67.4
	Not applicable
	1 MHz
	

	12.75 GHz ≤ f < 5th harmonic of the upper frequency edge of the DL operating band in GHz
	-30
	67.4
	Not applicable
	1 MHz
	NOTE 1

	12.75 GHz - 26 GHz
	-30
	67.4
	Not applicable
	1 MHz
	

	FDL,low - ΔfOBUE  < f < FDL,high +ΔfOBUE
	Not defined
	Not defined
	Not defined
	Not defined
	NOTE 2,3

	NOTE 1:	This frequency range applies only for operating bands for which the 5th harmonic of the upper frequency edge of the DL operating band is reaching beyond 12.75 GHz.
NOTE 2:	For repeater capable of multi-band operation, the frequency ranges relating to the RF bandwidths of all supported operating bands apply.
NOTE 3:	ΔfOBUE is defined in clause 6.5.3 of TS 38.106 [x1].
NOTE 4:	The field strength measurements shall be conducted on OATS or SAC for frequencies up to 1 GHz, or on FSOATS or FAR for frequencies above 1 GHz.
NOTE 5:	Limits for radiated emissions are translated from the e.r.p. limit of -36 dBm into the field strength limit of 61.4 dBµV/m (at 3m) or 50.9 dBµV/m (at 10m), and increased by the site gain value of 4 dB. The value of the site gain is based on ITU-R Recommendations SM.329 [x3].



[bookmark: _Toc20994262][bookmark: _Toc29812121][bookmark: _Toc37139309][bookmark: _Toc37268313][bookmark: _Toc37268407][bookmark: _Toc45879617][bookmark: _Toc52563711][bookmark: _Toc52563806][bookmark: _Toc52563899][bookmark: _Toc61181804][bookmark: _Toc74642622][bookmark: _Toc76543800][bookmark: _Toc82627386][bookmark: _Toc106198120]8.2.1.4	Interpretation of the measurement results
The interpretation of the results recorded in a test report for the radiated emission measurements described in the present document shall be as follows:
-	the measured value related to the corresponding limit will be used to decide whether an equipment meets the requirements of the present document;
-	the value of the measurement uncertainty for the measurement of each parameter shall be included in the test report;
-	the recorded value of the measurement uncertainty shall be, for each measurement, equal to or lower than the figures in table 8.2.1-4-1 for repeater.
Table 8.2.1.4-1 specifies the maximum measurement uncertainty of the test system. The test system shall enable the equipment under test to be measured with an uncertainty not exceeding the specified values. All tolerances and uncertainties are absolute values, and are valid for a confidence level of 95 %, unless otherwise stated.
A confidence level of 95 % is the measurement uncertainty tolerance interval for a specific measurement that contains 95% of the performance of a population of test equipment.
Table 8.2.1.4-1: Maximum measurement uncertainty (Repeater)
	Parameter
	Uncertainty for EUT dimension ≤ 1 m
(NOTE 2)
	Uncertainty for EUT dimension >1 m
(NOTE 2)

	Effective radiated RF power between 30 MHz and 180 MHz
	6 dB
	6 dB

	Effective radiated RF power between 180 MHz and 4 GHz
	4 dB
	6 dB

	Effective radiated RF power between 4 GHz and 12,75 GHz
	6 dB
	9 dB (NOTE 1)

	Effective radiated RF power between 12,75 GHz and 26 GHz
	6 dB
	9 dB (NOTE 1)

	Field strength between 30 MHz and 12,75 GHz
	6 dB
	6 dB

	Field strength between 12,75 GHz and 26 GHz
	6 dB
	6 dB

	NOTE 1:	This value may be reduced to 6 dB when further information on the potential radiation characteristic of the EUT is available.
NOTE 2:	These MU values estimates and are not based on the MU budget calculations. For more background on MU derivation analyses refer to CISPR 16-4-2 [x7] and ETSI TR 100 028-1 [x8].



NOTE:	If the Test System for a test is known to have a measurement uncertainty greater than that specified in table 8.2.1.4-1, this equipment can still be used, provided that an adjustment is made follows:
	Any additional uncertainty in the Test System over and above that specified in table 8.2.1.4-1 is used to tighten the test requirements, i.e. making the test harder to pass.
	This procedure will ensure that a test system not compliant with table 8.2.1.4-1 does not increase the probability of passing an EUT that would otherwise have failed a test if a test system compliant with table 8.2.1.4-1 had been used.
[bookmark: _Toc20994263][bookmark: _Toc29812122][bookmark: _Toc37139310][bookmark: _Toc37268314][bookmark: _Toc37268408][bookmark: _Toc45879618][bookmark: _Toc52563712][bookmark: _Toc52563807][bookmark: _Toc52563900][bookmark: _Toc61181805][bookmark: _Toc74642623][bookmark: _Toc76543801][bookmark: _Toc82627387][bookmark: _Toc106198121]8.2.2	Radiated emission, ancillary equipment
This test is only applicable to ancillary equipment not incorporated in the radio equipment and intended to be measured on a stand-alone basis, as declared by the manufacturer. This test shall be performed on a representative configuration of the ancillary equipment.
This test is not applicable for ancillary equipment incorporated in the radio equipment, or for ancillary equipment intended to be measured in combination with the radio equipment. In these cases, the requirements of the relevant product standard for the effective use of the radio spectrum shall apply.
[bookmark: _Toc20994264][bookmark: _Toc29812123][bookmark: _Toc37139311][bookmark: _Toc37268315][bookmark: _Toc37268409][bookmark: _Toc45879619][bookmark: _Toc52563713][bookmark: _Toc52563808][bookmark: _Toc52563901][bookmark: _Toc61181806][bookmark: _Toc74642624][bookmark: _Toc76543802][bookmark: _Toc82627388][bookmark: _Toc106198122]8.2.2.1	Definition
This test assesses the ability of ancillary equipment to limit unwanted emission from the enclosure port.
[bookmark: _Toc20994265][bookmark: _Toc29812124][bookmark: _Toc37139312][bookmark: _Toc37268316][bookmark: _Toc37268410][bookmark: _Toc45879620][bookmark: _Toc52563714][bookmark: _Toc52563809][bookmark: _Toc52563902][bookmark: _Toc61181807][bookmark: _Toc74642625][bookmark: _Toc76543803][bookmark: _Toc82627389][bookmark: _Toc106198123]8.2.2.2	Test method
The test method shall be in accordance with CISPR 32 x4.
[bookmark: _Toc20994266][bookmark: _Toc29812125][bookmark: _Toc37139313][bookmark: _Toc37268317][bookmark: _Toc37268411][bookmark: _Toc45879621][bookmark: _Toc52563715][bookmark: _Toc52563810][bookmark: _Toc52563903][bookmark: _Toc61181808][bookmark: _Toc74642626][bookmark: _Toc76543804][bookmark: _Toc82627390][bookmark: _Toc106198124]8.2.2.3	Limits
The ancillary equipment shall meet the limits according to CISPR 32 x4 table A.4 and table A.5.
For the referred limit values, the following shall apply:
-	Where the limits value varies over a given frequency range, it changes linearly with respect to the logarithm of the frequency.
-	Where there is a step in the relevant limit, the lower value shall be applied at the transition frequency.
Alternatively, for ancillary equipment intended to be used in telecommunication centres only, the class A limits given in CISPR 32 [x4], annex A, table A.2 and table A.3 may be used.

[bookmark: _Toc13334][bookmark: _Toc47081158][bookmark: _Toc30761]8.3	Conducted emission DC power input/output port
This test is applicable to equipment which may have DC cables longer than 3 m.
If the DC power cable of the radio equipment is intended to be less than 3 m in length, and intended only for direct connection to a dedicated AC to DC power supply, then the measurement shall be performed only on the AC power input of that power supply as specified in clause 8.4.
This test shall be performed on a representative configuration of the radio equipment, the associated ancillary equipment, or representative configuration of the combination of radio and ancillary equipment.
[bookmark: _Toc37139315][bookmark: _Toc76543760][bookmark: _Toc29812127][bookmark: _Toc61181755][bookmark: _Toc37268319][bookmark: _Toc52560427][bookmark: _Toc20994268][bookmark: _Toc52560331][bookmark: _Toc37268413][bookmark: _Toc82627582][bookmark: _Toc74642722][bookmark: _Toc52560740][bookmark: _Toc52560521][bookmark: _Toc45879623]8.3.1	Definition
This test assesses the ability of radio equipment and ancillary equipment to limit internal noise from the DC power input/output ports.
[bookmark: _Toc37268320][bookmark: _Toc52560332][bookmark: _Toc45879624][bookmark: _Toc52560522][bookmark: _Toc37268414][bookmark: _Toc29812128][bookmark: _Toc52560428][bookmark: _Toc76543761][bookmark: _Toc82627583][bookmark: _Toc37139316][bookmark: _Toc74642723][bookmark: _Toc52560741][bookmark: _Toc61181756][bookmark: _Toc20994269]8.3.2	Test method
The test method shall be in accordance with CISPR 32 [5] and the Artificial Mains Network (AMN) shall be connected to a DC power source.
In the case of DC output ports, the ports shall be connected via an AMN to a load drawing the rated current of the source.
A measuring receiver shall be connected to each AMN measurement port in turn and the conducted emission recorded.
The equipment shall be installed with a ground plane as defined in CISPR 32 [5]. The reference earth point of the AMN shall be connected to the reference ground plane with a conductor as short as possible.
[bookmark: _Toc52560523][bookmark: _Toc20994270][bookmark: _Toc37268321][bookmark: _Toc52560429][bookmark: _Toc45879625][bookmark: _Toc82627584][bookmark: _Toc76543762][bookmark: _Toc37139317][bookmark: _Toc52560333][bookmark: _Toc61181757][bookmark: _Toc37268415][bookmark: _Toc52560742][bookmark: _Toc74642724][bookmark: _Toc29812129]8.3.3	Limits
The equipment shall meet the limits according to CISPR 32 [5] table A.9, which are defined for average detector receiver and for quasi-peak detector receiver. If the average limit is met when using a quasi‑peak detector, the equipment shall be deemed to meet both limits and measurement with the average detector receiver is not necessary.
Where there is a step in the referred limit values, the lower value shall be applied at the transition frequency.
[bookmark: _Toc2566][bookmark: _Toc47081159][bookmark: _Toc16708]8.4	Conducted emissions, AC mains power input/output port
This test is applicable to equipment powered by the AC mains.
This test is not applicable to AC output ports which are connected directly (or via a circuit breaker) to the AC power port of the EUT.
This test shall be performed on a representative configuration of the radio equipment, the associated ancillary equipment, or representative configuration of the combination of radio and ancillary equipment.
[bookmark: _Toc76543764][bookmark: _Toc37268417][bookmark: _Toc52560335][bookmark: _Toc37268323][bookmark: _Toc61181759][bookmark: _Toc74642726][bookmark: _Toc82627586][bookmark: _Toc29812131][bookmark: _Toc52560744][bookmark: _Toc20994272][bookmark: _Toc52560431][bookmark: _Toc37139319][bookmark: _Toc45879627][bookmark: _Toc52560525]8.4.1	Definition
This test assesses the ability of radio equipment and ancillary equipment to limit internal noise from the AC mains power input/output ports.
[bookmark: _Toc37139320][bookmark: _Toc37268418][bookmark: _Toc37268324][bookmark: _Toc61181760][bookmark: _Toc82627587][bookmark: _Toc52560432][bookmark: _Toc74642727][bookmark: _Toc29812132][bookmark: _Toc76543765][bookmark: _Toc52560336][bookmark: _Toc45879628][bookmark: _Toc20994273][bookmark: _Toc52560745][bookmark: _Toc52560526]8.4.2	Test method
The test method shall be in accordance with CISPR 32 [5].
[bookmark: _Toc82627588][bookmark: _Toc61181761][bookmark: _Toc45879629][bookmark: _Toc76543766][bookmark: _Toc52560337][bookmark: _Toc37268419][bookmark: _Toc20994274][bookmark: _Toc52560527][bookmark: _Toc29812133][bookmark: _Toc52560746][bookmark: _Toc37139321][bookmark: _Toc52560433][bookmark: _Toc74642728][bookmark: _Toc37268325]8.4.3	Limits
The equipment shall meet the limits according to CISPR 32 [5] table A.10, which are defined for the average detector receiver and for quasi-peak detector receiver. If the average limit is met when using a quasi‑peak detector, the equipment shall be deemed to meet both limits and measurement with the average detector receiver is not necessary.
For the referred limit values following shall apply:
Where the limits value varies over a given frequency range, it changes linearly with respect to the logarithm of the frequency.
Where there is a step in the relevant limit, the lower value shall be applied at the transition frequency.
Alternatively, for equipment intended to be used in telecommunication centres the limits given in CISPR 32 [5] table A.9 shall be used.
[bookmark: _Toc14341][bookmark: _Toc47081160][bookmark: _Toc21249]8.5	Conducted emissions, telecommunication port
This test is applicable for radio equipment and/or ancillary equipment for fixed use which have telecommunication ports.
This test shall be performed on a representative configuration of radio equipment, the associated ancillary equipment, or a representative configuration of the combination of radio and ancillary equipment.
[bookmark: _Toc52560339][bookmark: _Toc74642730][bookmark: _Toc82627590][bookmark: _Toc76543768][bookmark: _Toc52560529][bookmark: _Toc52560748][bookmark: _Toc61181763][bookmark: _Toc52560435][bookmark: _Toc52563913][bookmark: _Toc37268421][bookmark: _Toc74642636][bookmark: _Toc37139323][bookmark: _Toc61181818][bookmark: _Toc37268327][bookmark: _Toc29812135][bookmark: _Toc52563820][bookmark: _Toc52563725][bookmark: _Toc45879631][bookmark: _Toc76543814][bookmark: _Toc13376][bookmark: _Toc20994276]8.5.1	Definition
This test assesses the EUT unwanted emission present at the telecommunication ports.
[bookmark: _Toc37268328][bookmark: _Toc74642731][bookmark: _Toc52560340][bookmark: _Toc76543769][bookmark: _Toc52560436][bookmark: _Toc20994277][bookmark: _Toc37268422][bookmark: _Toc61181764][bookmark: _Toc37139324][bookmark: _Toc52560749][bookmark: _Toc29812136][bookmark: _Toc52560530][bookmark: _Toc45879632][bookmark: _Toc82627591]8.5.2	Test method
The test method shall be in accordance with CISPR 32 [5].
[bookmark: _Toc61181765][bookmark: _Toc29812137][bookmark: _Toc76543770][bookmark: _Toc37268423][bookmark: _Toc52560437][bookmark: _Toc37268329][bookmark: _Toc74642732][bookmark: _Toc82627592][bookmark: _Toc52560531][bookmark: _Toc20994278][bookmark: _Toc45879633][bookmark: _Toc37139325][bookmark: _Toc52560341][bookmark: _Toc52560750]8.5.3	Limits
The telecommunication ports shall meet the limits according to CISPR 32 [5] table A.12.
For the referred limit values, following shall apply:
Where the limits value varies over a given frequency range, it changes linearly with respect to the logarithm of the frequency.
Where there is a step in the relevant limit, the lower value shall be applied at the transition frequency.
Alternatively, for equipment intended to be used in telecommunication centres only, the limits given in CISPR 32 [5] table A.11 may be used.
[bookmark: _Toc47081161][bookmark: _Toc4732][bookmark: _Toc27850]8.6	Harmonic Current emissions (AC mains input port)
The requirements of IEC 61000‑3‑2 [8] for harmonic current emission apply for equipment covered by the scope of the present document. For equipment with an input current greater than 16 A per phase, IEC 61000-3-12 [11] applies.
[bookmark: _Toc12253][bookmark: _Toc47081162][bookmark: _Toc20287]8.7	Voltage fluctuations and flicker (AC mains input port)
The requirements of IEC 61000‑3‑3 [9] for voltage fluctuations and flicker apply for equipment covered by the scope of the present document. For equipment with an input current greater than 16 A per phase, IEC 61000-3-11 [10] applies.


<End of Change 1>



