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[bookmark: references][bookmark: _Toc97737174][bookmark: _Toc106094064]2	References
The following documents contain provisions which, through reference in this text, constitute provisions of the present document.
-	References are either specific (identified by date of publication, edition number, version number, etc.) or non‑specific.
-	For a specific reference, subsequent revisions do not apply.
-	For a non-specific reference, the latest version applies. In the case of a reference to a 3GPP document (including a GSM document), a non-specific reference implicitly refers to the latest version of that document in the same Release as the present document.
[1]	3GPP TR 21.905: "Vocabulary for 3GPP Specifications".
[2]	3GPP TS 38.104: “NR; Base Station (BS) radio transmission and reception”.
[3]	3GPP TR 25.942: "RF system scenarios".
[4]	Recommendation ITU-R SM.328: "Spectra and bandwidth of emissions".
[5]	ITU-R Recommendation SM.329: "Unwanted emissions in the spurious domain".
[6]	ITU-R Recommendation M.1545: “Measurement uncertainty as it applies to test limits for the terrestrial component of International Mobile Telecommunications – 2000”.
[7]	3GPP TS 38.115-1: “NR; Repeater conformance testing - Part 1: Conducted conformance testing”.
[8]	3GPP TS 38.115-2: “NR; Repeater conformance testing - Part 2: Radiated conformance testing”.
[9]	ERC Recommendation 74-01, "Unwanted emissions in the spurious domain".
[10]	"Title 47 of the Code of Federal Regulations (CFR)", Federal Communications Commission.	
[11]	Void3GPP TS 38.141-1: "NR; Base Station (BS) conformance testing; Part 1: Conducted conformance testing".
[12]	Void3GPP TS 38.141-2: "NR; Base Station (BS) conformance testing; Part 2: Radiated conformance testing".
[13]	3GPP TS 38.101-1: “NR User Equipment (UE) radio transmission and reception; Part 1: Range 1 Standalone”.
[14]	3GPP TS 38.101-2: “NR User Equipment (UE) radio transmission and reception: Part 2: Range 2 Standalone”. 
[15]	Void3GPP TS 38.101-3: "NR; User Equipment (UE) radio transmission and reception; Part 3: Range 1 and Range 2 Interworking operation with other radios ".
[16]	Void3GPP TR 38.101-4: " NR; User Equipment (UE) radio transmission and reception; Part 4: Performance requirements".
[17]	Void3GPP TS 38.521-1: “NR; User Equipment (UE) conformance specification; Radio transmission and reception; Part 1: Range 1 Standalone”.
[18]	Void3GPP TS 38.521-2: “NR; User Equipment (UE) conformance specification; Radio transmission and reception; Part 2: Range 2 Standalone”.
[19]	3GPP TS 38.213: “NR; Physical layer procedures for control”.
[20]	3GPP TS 36.104: “Evolved Universal Terrestrial Radio Access (E-UTRA); Base Station (BS) radio transmission and reception”
[bookmark: definitions][bookmark: _Toc97737175][bookmark: _Toc106094065]3	Definitions of terms, symbols and abbreviations
[bookmark: _Toc97737176][bookmark: _Toc106094066]3.1	Terms
For the purposes of the present document, the terms given in 3GPP TR 21.905 [1] and the following apply. A term defined in the present document takes precedence over the definition of the same term, if any, in 3GPP TR 21.905 [1].
Antenna connector: connector at the conducted interface of the repeater type 1-C
Beam: beam (of the antenna) is the main lobe of the radiation pattern of an antenna array
Beam centre direction: direction equal to the geometric centre of the half-power contour of the beam
Beam direction pair: data set consisting of the beam centre direction and the related beam peak direction
Beam peak direction: direction where the maximum EIRP is found
[bookmark: _Hlk490252228][bookmark: _Hlk494631435][bookmark: _Hlk500327898]Beamwidth: beam which has a half-power contour that is essentially elliptical, the half-power beamwidths in the two pattern cuts that respectively contain the major and minor axis of the ellipse
directional requirement: requirement which is applied in a specific direction within the OTA coverage range.
Equivalent isotropic radiated power: equivalent power radiated from an isotropic directivity device producing the same field intensity at a point of observation as the field intensity radiated in the direction of the same point of observation by the discussed device
[bookmark: _Toc97737177]Fractional bandwidth: fractional bandwidth FBW is defined as 
gap between passbands: frequency gap between two consecutive passbands that belong to the same operating band, where the RF requirements in the gap are based on co-existence for un-coordinated operation 
Inter-passband gap: The frequency gap between two supported consecutive passbands that belong to different operating bands.
Maximum passband output power: mean power level measured per passband at the antenna connector, during the transmitter ON state in a specified reference condition
Maximum passband TRP output power: mean power level measured per passband during the transmitter ON state in a specified reference condition and corresponding to the declared rated passband TRP output power (Prated,p,,TRP)
Measurement bandwidth: RF bandwidth in which an emission level is specified
multi-band connector: Antenna Connector for a Multi-band repeater.
Multi-band repeater: Repeater Type 1-C whose antenna connector is associated with a transmitter and/or receiver that is characterized by the ability to process two or more passband(s) in common active RF components simultaneously, where at least one passband is configured at a different operating band than the other passband(s) and where this different operating band is not a sub-band or superseding-band of another supported operating band 
Non-contiguous spectrum: spectrum consisting of two or more passbands separated by inter-passband gap(s).
Operating band: frequency range in which NR operates (paired or unpaired), that is defined with a specific set of technical requirements
OTA coverage range: a common range of directions within which OTA requirements that are neither specified in the OTA peak directions sets nor as TRP requirement are intended to be met
OTA peak directions set: set(s) of beam peak directions within which certain OTA requirements are intended to be met, where all OTA peak directions set(s) are subsets of the OTA coverage range
Passband: The frequency range in which the repeater operates in with operational configuration, this frequency range can correspond to one or several consecutive nominal channels, if they are not consecutive each subset of channels shall be considered as an individual passband, a repeater can have one or several passbands, all channels within the passband(s) shall belong to a single operator or collaborating operators.
passband edge: Frequency at the edge of the passband
Radiated interface boundary: operating band specific radiated requirements reference where the radiated requirements apply
Rated beam EIRP: For a declared beam and beam direction pair, the rated beam EIRP level is the maximum power that the repeater is declared to radiate at the associated beam peak direction during the transmitter ON period
Rated passband output power: mean power level associated with a passband the manufacturer has declared to be available at the antenna connector, during the transmitter ON period in a specified reference condition
Rated passband TRP output power: mean power level declared by the manufacturer per passband, that the manufacturer has declared to be available at the RIB during the transmitter ON state
Rated total output power: mean power level associated with a particular operating band the manufacturer has declared to be available at the antenna connector, during the transmitter ON state in a specified reference condition
Rated total TRP output power: mean power level associated with a particular operating band, that the manufacturer has declared to be available at the RIB during the transmitter ON state in a specified reference condition
Reference beam direction pair: Beam direction pair in the reference direction declared by the manufacturer.
Repeater type 1-C: Repeater operating at FR1 with a requirement set consisting only of conducted requirements defined at individual antenna connectors.
Repeater type 2-O: Repeater operating at FR2 with a requirement set consisting only of OTA requirements defined at the RIB
Requirement set: one of the NR requirements set as defined for NR repeater
single-band connector: Repeater type 1-C antenna connector supporting operation either in a single operating band only, or in multiple operating bands but does not meet the conditions for a multi-band connector.
Sub-band: A sub-band of an operating band contains a part of the uplink and downlink frequency range of the operating band.
sub-block: one contiguous allocated block of spectrum for transmission and reception by the repeater.
Superseding-band: A superseding-band of an operating band includes the whole of the uplink and downlink frequency range of the operating band.
Total radiated power: is the total power radiated by the antenna
NOTE:	The total radiated power is the power radiating in all direction for two orthogonal polarizations. Total radiated power is defined in both the near-field region and the far-field region
Transmitter OFF state: Time period during which the repeater downlink or uplink is not allowed to transmit in the corresponding direction
<Next modified section>
[bookmark: _Toc21127421][bookmark: _Toc29811627][bookmark: _Toc36817179][bookmark: _Toc37260095][bookmark: _Toc37267483][bookmark: _Toc44712085][bookmark: _Toc45893398][bookmark: _Toc53178125][bookmark: _Toc53178576][bookmark: _Toc61178802][bookmark: _Toc61179272][bookmark: _Toc67916568][bookmark: _Toc74663166][bookmark: _Toc82621706][bookmark: _Toc106094080]4.7	Requirements for repeater capable of multi-band operation
For multi-band connector or multi-band RIB, the RF requirements in clauseclauses 6 and 7 apply separately to each supported operating band unless otherwise stated. For some requirements, it is explicitly stated that specific additions or exclusions to the requirement apply at multi-band connector(s), and multi-band RIB(s) as detailed in the requirement clause. For repeater capable of multi-band operation, various structures in terms of combinations of different downlink and uplink implementations (multi-band or single band) with mapping to one or more antenna connectors for repeater type 1-C in different ways are possible. For multi-band connector(s) the exclusions or provisions for multi-band apply. For single-band connector(s), the following applies:
-	Single-band transmitter spurious emissions, operating band unwanted emissions, ACLR, output intermodulation, ACRR and receiver spurious emissions requirements apply to this connector that is mapped to single-band.
-	If the repeater is configured for single-band operation, single-band requirements shall apply to this antenna connector configured for single-band operation and no exclusions or provisions for multi-band capable repeater are applicable. Single-band requirements are tested separately at the antenna connector configured for single-band operation, with all other antenna connectors terminated.

<Next modified section>

[bookmark: _Toc13080145][bookmark: _Toc18916162][bookmark: _Toc53185301][bookmark: _Toc53185677][bookmark: _Toc57820152][bookmark: _Toc57821079][bookmark: _Toc61183355][bookmark: _Toc61183749][bookmark: _Toc61184141][bookmark: _Toc61184533][bookmark: _Toc61184923][bookmark: _Toc66386266][bookmark: _Toc74583107][bookmark: _Toc76541920][bookmark: _Toc82449902][bookmark: _Toc82450550][bookmark: _Toc106094084]5.3	Channel arrangement
[bookmark: _Toc29811645][bookmark: _Toc53185303][bookmark: _Toc53185679][bookmark: _Toc57820154][bookmark: _Toc57821081][bookmark: _Toc61183357][bookmark: _Toc61183751][bookmark: _Toc61184143][bookmark: _Toc61184535][bookmark: _Toc61184925][bookmark: _Toc66386268][bookmark: _Toc74583109][bookmark: _Toc76541922][bookmark: _Toc82449904][bookmark: _Toc82450552][bookmark: _Toc106094085]5.3.1	Channel raster
[bookmark: _Toc21127440][bookmark: _Toc29811646][bookmark: _Toc53185304][bookmark: _Toc53185680][bookmark: _Toc57820155][bookmark: _Toc57821082][bookmark: _Toc61183358][bookmark: _Toc61183752][bookmark: _Toc61184144][bookmark: _Toc61184536][bookmark: _Toc61184926][bookmark: _Toc66386269][bookmark: _Toc74583110][bookmark: _Toc76541923][bookmark: _Toc82449905][bookmark: _Toc82450553][bookmark: _Toc97737188][bookmark: _Toc106094086][bookmark: _Hlk36742451]5.3.1.1	NR-ARFCN and channel raster
The NR-ARFCN and channel raster is the same as specified for BS in TS 38.104 [2], subclause 5.4.2.1.
[bookmark: _Toc21127442][bookmark: _Toc29811649][bookmark: _Toc53185306][bookmark: _Toc53185682][bookmark: _Toc57820157][bookmark: _Toc57821084][bookmark: _Toc61183360][bookmark: _Toc61183754][bookmark: _Toc61184146][bookmark: _Toc61184538][bookmark: _Toc61184928][bookmark: _Toc66386271][bookmark: _Toc74583112][bookmark: _Toc76541925][bookmark: _Toc82449907][bookmark: _Toc82450555][bookmark: _Toc97737189][bookmark: _Toc106094087][bookmark: _Toc21127443][bookmark: _Toc29811650][bookmark: _Toc53185307][bookmark: _Toc53185683]5.3.1.2	Channel raster entries for each operating band
The channel raster entries for NR bands for FR1 and FR2-1 defined in TS 38.104 [2] are the same as specified for BS in TS38.104 [2], subclause 5.4.2.3.
[bookmark: _Toc57820158][bookmark: _Toc57821085][bookmark: _Toc61183361][bookmark: _Toc61183755][bookmark: _Toc61184147][bookmark: _Toc61184539][bookmark: _Toc61184929][bookmark: _Toc66386272][bookmark: _Toc74583113][bookmark: _Toc76541926][bookmark: _Toc82449908][bookmark: _Toc82450556][bookmark: _Toc106094088]5.3.2	Synchronization raster
[bookmark: _Toc21127444][bookmark: _Toc29811651][bookmark: _Toc53185308][bookmark: _Toc53185684][bookmark: _Toc57820159][bookmark: _Toc57821086][bookmark: _Toc61183362][bookmark: _Toc61183756][bookmark: _Toc61184148][bookmark: _Toc61184540][bookmark: _Toc61184930][bookmark: _Toc66386273][bookmark: _Toc74583114][bookmark: _Toc76541927][bookmark: _Toc82449909][bookmark: _Toc82450557][bookmark: _Toc97737190][bookmark: _Toc106094089][bookmark: _Toc13080155][bookmark: _Toc53185309][bookmark: _Toc53185685]5.3.2.1	Synchronization raster and numbering
The synchronization raster and numbering are the same as specified for BS in TS38.104 [2], subclause 5.4.3.1.
[bookmark: _Toc29811652][bookmark: _Toc53185310][bookmark: _Toc53185686][bookmark: _Toc57820161][bookmark: _Toc57821088][bookmark: _Toc61183364][bookmark: _Toc61183758][bookmark: _Toc61184150][bookmark: _Toc61184542][bookmark: _Toc61184932][bookmark: _Toc66386275][bookmark: _Toc74583116][bookmark: _Toc76541929][bookmark: _Toc82449911][bookmark: _Toc82450559][bookmark: _Toc97737191][bookmark: _Toc106094090]5.3.2.2	Synchronization raster entries for each operating band
The synchronization raster entries for NR bands for FR1 and FR2-1 defined in TS38.104 [2] are the same as specified for BS in TS38.104 [2], subclause 5.4.3.3.
[bookmark: _Hlk497677198][bookmark: _Toc152656520]<Next modified section>

[bookmark: _Toc97737210][bookmark: _Toc106094126]6.6.1.1	General
[bookmark: _Hlk95332295]The Error Vector Magnitude (EVM) is a measure of the difference between the symbols provided at the input of repeater and the measured signal symbols at the output of the repeater after the equalization by the measurement equipment. This difference is called the error vector. Details about how the EVM is determined are specified in TS 38.104 [2] Annex B for FR1. The EVM result is defined as the square root of the ratio of the mean error vector power to the mean reference power expressed in percent.
The EVM requirement is applicable for a repeater operating at an input power in the range from what is required to reach the maximum output power to the minimum power level in table 6.6.1.1-1.
Table 6.6.1.1-1: Minimum input power for EVM
	Repeater DL class
	Minimum input power spectral density (dBm/MHz)

	
	QPSK, 16 QAM, 64QAM
	256QAM1

	WA
	-82
	-75

	MR
	-77
	-70

	LA
	-74
	-67

	Note 1: support of 256QAM is based on the declaration



[bookmark: _Toc503964271][bookmark: _Toc97737211][bookmark: _Toc106094127]6.6.1.2	Minimum requirement
The EVM levels for different modulation schemes outlined in table 6.6.1.2-1 shall be met using the frame structure described in clause 6.6.1.3.
Table 6.6.1.2-1: EVM requirements
	Parameter
	Required EVM

	QPSK, 16QAM, 64QAM
	8 %

	256QAM
	3.5 % 1

	Note 1: support of 256QAM is based on the declaration.



[bookmark: _Toc97737212][bookmark: _Toc106094128]6.6.1.3	EVM frame structure for measurement
The input signals for the EVM requirement shall have the same frame structure as defined for the BS is TS 38.104 [2].
[bookmark: _Toc97737213][bookmark: _Toc106094129]6.6.2	Uplink Error vector magnitude
[bookmark: _Toc97737214][bookmark: _Toc106094130]6.6.2.1	General
The Error Vector Magnitude is a measure of the difference between the reference waveform and the measured waveform. This difference is called the error vector. Before calculating the EVM the measured waveform is corrected by the sample timing offset and RF frequency offset. Then the carrier leakage shall be removed from the measured waveform before calculating the EVM.
The measured waveform is further equalised using the channel estimates subjected to the EVM equaliser spectrum flatness requirement specified in TS 38.101-1 [13] clause 6.4.2.4. For DFT-s-OFDM waveforms, the EVM result is defined after the front-end FFT and IDFT as the square root of the ratio of the mean error vector power to the mean reference power expressed as a %. For CP-OFDM waveforms, the EVM result is defined after the front-end FFT as the square root of the ratio of the mean error vector power to the mean reference power expressed as a %.
The basic EVM measurement interval in one slot in the time domain. The EVM measurement interval is reduced by any symbols that contains an allowable power transient in the measurement interval, as defined in TS 38.101-1 [13] clause 6.3.3.
The EVM requirement is applicable for a repeater operating at an input power in the range from what is required to reach the maximum output power to the minimum power level in table 6.6.2.1-1.
Table 6.6.2.1-1: Minimum input power for EVM
	Repeater UL class
	Minimum input power spectral density (dBm/MHz)

	
	QPSK, 16 QAM, 64QAM
	256QAM1

	WA
	-82
	-75

	LA
	-74
	-67

	Note 1: support of 256QAM is based on the declaration



<End of changes>
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