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[bookmark: foreword][bookmark: _Toc129708866]Foreword
[bookmark: spectype3]This Technical Specification has been produced by the 3rd Generation Partnership Project (3GPP).
The contents of the present document are subject to continuing work within the TSG and may change following formal TSG approval. Should the TSG modify the contents of the present document, it will be re-released by the TSG with an identifying change of release date and an increase in version number as follows:
Version x.y.z
where:
x	the first digit:
1	presented to TSG for information;
2	presented to TSG for approval;
3	or greater indicates TSG approved document under change control.
y	the second digit is incremented for all changes of substance, i.e. technical enhancements, corrections, updates, etc.
z	the third digit is incremented when editorial only changes have been incorporated in the document.
In drafting the TS/TR, pay particular attention to the use of modal auxiliary verbs! TRs shall not contain any normative provisions.
In the present document, modal verbs have the following meanings:
shall	indicates a mandatory requirement to do something
shall not	indicates an interdiction (prohibition) to do something
The constructions "shall" and "shall not" are confined to the context of normative provisions, and do not appear in Technical Reports.
The constructions "must" and "must not" are not used as substitutes for "shall" and "shall not". Their use is avoided insofar as possible, and they are not used in a normative context except in a direct citation from an external, referenced, non-3GPP document, or so as to maintain continuity of style when extending or modifying the provisions of such a referenced document.
should	indicates a recommendation to do something
should not	indicates a recommendation not to do something
may	indicates permission to do something
need not	indicates permission not to do something
The construction "may not" is ambiguous and is not used in normative elements. The unambiguous constructions "might not" or "shall not" are used instead, depending upon the meaning intended.
can	indicates that something is possible
cannot	indicates that something is impossible
The constructions "can" and "cannot" are not substitutes for "may" and "need not".
will	indicates that something is certain or expected to happen as a result of action taken by an agency the behaviour of which is outside the scope of the present document
will not	indicates that something is certain or expected not to happen as a result of action taken by an agency the behaviour of which is outside the scope of the present document
might	indicates a likelihood that something will happen as a result of action taken by some agency the behaviour of which is outside the scope of the present document
might not	indicates a likelihood that something will not happen as a result of action taken by some agency the behaviour of which is outside the scope of the present document
In addition:
is	(or any other verb in the indicative mood) indicates a statement of fact
is not	(or any other negative verb in the indicative mood) indicates a statement of fact
The constructions "is" and "is not" do not indicate requirements.
[bookmark: introduction][bookmark: scope][bookmark: _Toc129708868]
1	Scope
This clause shall start on a new page.
The present document establishes the minimum RF characteristics and minimum performance requirements of Ambient IoT Base Station (BS) and Carrier-Wave (CW) node.
[bookmark: references][bookmark: _Toc129708869]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 38.291: " Ambient IoT Physical layer"

…
[x]	<doctype> <#>[ ([up to and including]{yyyy[-mm]|V<a[.b[.c]]>}[onwards])]: "<Title>".
[bookmark: definitions][bookmark: _Toc129708870]3	Definitions of terms, symbols and abbreviations
This clause and its three (sub) clauses are mandatory. The contents shall be shown as "void" if the TS/TR does not define any terms, symbols, or abbreviations.
[bookmark: _Toc129708871]3.1	DefinitionsTerms
For the purposes of the present document, the terms given in 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 TR 21.905 [1].
Definition format (Normal)
<defined term>: <definition>.
example: text used to clarify abstract rules by applying them literally.
antenna connector: connector at the conducted interface of the BS type 1-C
active transmitter unit: transmitter unit which is ON, and has the ability to send modulated data streams that are parallel and distinct to those sent from other transmitter units to a BS type 1-C antenna connector
Base Station RF Bandwidth: RF bandwidth in which a base station transmits and/or receives single or multiple carrier(s) within a supported operating band
NOTE:	In single carrier operation, the Base Station RF Bandwidth is equal to the BS channel bandwidth.
Base Station RF Bandwidth edge: frequency of one of the edges of the Base Station RF Bandwidth.
basic limit: emissions limit relating to the power supplied by a single transmitter to a single antenna transmission line in ITU-R SM.329 [2] used for the formulation of unwanted emission requirements for FR1
BS channel bandwidth: RF bandwidth supporting a single NR RF carrier with the transmission bandwidth configured in the uplink or downlink
NOTE 1:	The BS channel bandwidth is measured in MHz and is used as a reference for transmitter and receiver RF requirements.
NOTE 2:	It is possible for the BS to transmit to and/or receive from one or more UE bandwidth parts that are smaller than or equal to the BS transmission bandwidth configuration, in any part of the BS transmission bandwidth configuration.
BS transmission bandwidth: set of resource blocks located within the BS channel bandwidth which may be used for transmitting by the BS
BS type 1-C:	NR base station operating at FR1 with requirements set consisting only of conducted requirements defined at individual antenna connectors
[bookmark: _Hlk490252228][bookmark: _Hlk494631435]maximum carrier output power: mean power level measured per carrier at the indicated interface, during the transmitter ON period in a specified reference condition
maximum total output power: mean power level measured within the operating band at the indicated interface, during the transmitter ON period in a specified reference condition
measurement bandwidth: RF bandwidth in which an emission level is specified
operating band: frequency range in which NR operates (paired or unpaired), that is defined with a specific set of technical requirements
NOTE:	The operating band(s) for a BS is declared by the manufacturer according to the designations in tables 5.2-1 and 5.2-2.
[bookmark: _Hlk496012569]rated carrier output power: mean power level associated with a particular carrier the manufacturer has declared to be available at the indicated interface, during the transmitter ON period in a specified reference condition
transmission bandwidth: RF Bandwidth of an instantaneous transmission from a UE or BS, measured in resource block units
transmitter OFF period: time period during which the BS transmitter is not allowed to transmit
transmitter ON period: time period during which the BS transmitter is transmitting data and/or reference symbols
transmitter transient period: time period during which the transmitter is changing from the OFF period to the ON period or vice versa
[bookmark: _Toc129708872]3.2	Symbols
For the purposes of the present document, the following symbols apply:
Symbol format (EW)
<symbol>	<Explanation>
BWChannel	BS channel bandwidth
BWConfig	Transmission bandwidth, where BWConfig = NRB x SCS x 12
f	Separation between the channel edge frequency and the nominal -3 dB point of the measuring filter closest to the carrier frequency
ΔfBE_offset	Separation between the edge of the last transmitted channel of the channels assigned for NR-U channel bandwidth and the nominal -3 dB point of the measuring filter closest to the carrier frequency
ΔFGlobal	Global frequency raster granularity
fmax	f_offsetmax minus half of the bandwidth of the measuring filter
ΔfOBUE	Maximum offset of the operating band unwanted emissions mask from the downlink operating band edge
ΔfOOB	Maximum offset of the out-of-band boundary from the uplink operating band edge
ΔFRaster	Channel raster granularity
FC	RF reference frequency on the channel raster, given in table 5.4.2.2-1
Ffilter	Filter centre frequency
f_offset	Separation between the channel edge frequency and the centre of the measuring 
f_offsetmax	The offset to the frequency ΔfOBUE outside the downlink operating band
FREF	RF reference frequency
FREF-Offs	Offset used for calculating FREF
NRB	Transmission bandwidth configuration, expressed in resource blocks
NREF	A-IoT Absolute Radio Frequency Channel Number (AIoT-ARFCN)
NREF-Offs	Offset used for calculating NREF
Pmax,c,AC	Maximum carrier output power measured per antenna connector
Prated,c,AC	The rated carrier output power per antenna connector
Prated,t,AC	The rated total output power declared at the antenna connector
PREFSENS	Conducted Reference Sensitivity power level

[bookmark: _Toc129708873]3.3	Abbreviations
For the purposes of the present document, the abbreviations given in TR 21.905 [1] and the following apply. An abbreviation defined in the present document takes precedence over the definition of the same abbreviation, if any, in TR 21.905 [1].
Abbreviation format (EW)
<ABBREVIATION>	<Expansion>
2SB	Double sideband
ACLR	Adjacent Channel Leakage Ratio
ACS	Adjacent Channel Selectivity
AWGN	Additive White Gaussian Noise
A-IoT	Ambient IoT
A-IoT RAN	Ambient IoT Radio Access Network
BPSK	Binary phase-shift keying
BS	Base Station
BW	Bandwidth
CW	Carrier-wave
CW2D	Carrier-wave, or carrier-wave node, to device
D2R	Device to reader
FR	Frequency Range
FRC	Fixed Reference Channel
OOK	On-off keying
R2D	Reader to device
REFSENS	Reference Sensitivity
RF	Radio frequency
SCS	Sub-Carrier Spacing
SFO	Sampling-frequency offset
UEM	Unwanted Emissions Mask

[bookmark: clause4][bookmark: _Toc129708874]4	General
[bookmark: _Toc129708876]4.1	Relationship between minimum requirements and test requirements
Conformance to the present specification is demonstrated by fulfilling the test requirements specified in the conformance specification TS 38.195.
The minimum requirements given in this specification make no allowance for measurement uncertainty. The test specifications TS 38.195 define test tolerances. These test tolerances are individually calculated for each test. The test tolerances are used to relax the minimum requirements in this specification to create test requirements. For some requirements, including regulatory requirements, the test tolerance is set to zero.
The measurement results returned by the test system are compared - without any modification - against the test requirements as defined by the shared risk principle.
The shared risk principle is defined in recommendation ITU‑R M.1545.

[bookmark: _Toc21127418][bookmark: _Toc29811624][bookmark: _Toc36817176][bookmark: _Toc37260092][bookmark: _Toc37267480][bookmark: _Toc44712082][bookmark: _Toc45893395][bookmark: _Toc53178122][bookmark: _Toc53178573][bookmark: _Toc61178799][bookmark: _Toc61179269][bookmark: _Toc67916565][bookmark: _Toc74663163][bookmark: _Toc82621703][bookmark: _Toc90422550][bookmark: _Toc106782743][bookmark: _Toc107311634][bookmark: _Toc107419218][bookmark: _Toc107474845][bookmark: _Toc114255438][bookmark: _Toc115186118][bookmark: _Toc123048932][bookmark: _Toc123051851][bookmark: _Toc123054320][bookmark: _Toc123717421][bookmark: _Toc124156997][bookmark: _Toc124266401][bookmark: _Toc131595759][bookmark: _Toc131740757][bookmark: _Toc131766291][bookmark: _Toc138837513][bookmark: _Toc156567334][bookmark: _Toc176875940][bookmark: _Toc187245445][bookmark: _Toc193202722]4.2	Regional requirements
[bookmark: _Hlk494310507]Some requirements in the present document may only apply in certain regions either as optional requirements, or as mandatory requirements set by local and regional regulation. It is normally not stated in the 3GPP specifications under what exact circumstances the regional requirements apply, since this is defined by local or regional regulation.

5	Operating bands and channel arrangement
[bookmark: _Toc21127424][bookmark: _Toc29811630][bookmark: _Toc36817182][bookmark: _Toc37260098][bookmark: _Toc37267486][bookmark: _Toc44712088][bookmark: _Toc45893401][bookmark: _Toc53178128][bookmark: _Toc53178579][bookmark: _Toc61178805][bookmark: _Toc61179275][bookmark: _Toc67916571][bookmark: _Toc74663169][bookmark: _Toc82621709][bookmark: _Toc90422556][bookmark: _Toc106782749][bookmark: _Toc107311640][bookmark: _Toc107419224][bookmark: _Toc107474851][bookmark: _Toc114255444][bookmark: _Toc115186124][bookmark: _Toc123048938][bookmark: _Toc123051857][bookmark: _Toc123054326][bookmark: _Toc123717427][bookmark: _Toc124157003][bookmark: _Toc124266407][bookmark: _Toc131595765][bookmark: _Toc131740763][bookmark: _Toc131766297][bookmark: _Toc138837519][bookmark: _Toc156567340][bookmark: _Toc176875946][bookmark: _Toc187245451][bookmark: _Toc193202725]5.1	General
The channel arrangements presented in this clause are based on the operating bands and BS channel bandwidths defined in the present release of specifications.
NOTE:	Other operating bands and BS channel bandwidths may be considered in future releases.
Requirements throughout the RF specifications are in many cases defined separately for different frequency ranges (FR). The frequency ranges in which A-IoT can operate according to the present version of the specification are identified as described in table 5.1-1.
Table 5.1-1: Definition of frequency ranges
	Frequency range designation
	Corresponding frequency range 

	FR1
	410 MHz – 7125 MHz



[bookmark: _Toc106782750][bookmark: _Toc107311641][bookmark: _Toc107419225][bookmark: _Toc107474852][bookmark: _Toc114255445][bookmark: _Toc115186125][bookmark: _Toc123048939][bookmark: _Toc123051858][bookmark: _Toc123054327][bookmark: _Toc123717428][bookmark: _Toc124157004][bookmark: _Toc124266408][bookmark: _Toc131595766][bookmark: _Toc131740764][bookmark: _Toc131766298][bookmark: _Toc138837520][bookmark: _Toc156567341][bookmark: _Toc176875947][bookmark: _Toc187245452][bookmark: _Toc193202726]5.2	Operating bands
A-IoT is designed to operate in the operating bands defined in table 5.2-1
Table 5.2-1: A-IoT operating bands in FR1
	A-IoT operating band
	Uplink (D2R&CW) operating band
BS receive / UE transmit
FUL,low   –  FUL,high
(MHz)
	Downlink (R2D) operating band
BS transmit / UE receive
FDL,low   –  FDL,high
(MHz)
	Duplex mode

	n8
	880 – 915
	925 – 960
	FDD




[bookmark: _Toc106782751][bookmark: _Toc107311642][bookmark: _Toc107419226][bookmark: _Toc107474853][bookmark: _Toc114255446][bookmark: _Toc115186126][bookmark: _Toc123048940][bookmark: _Toc123051859][bookmark: _Toc123054328][bookmark: _Toc123717429][bookmark: _Toc124157005][bookmark: _Toc124266409][bookmark: _Toc131595767][bookmark: _Toc131740765][bookmark: _Toc131766299][bookmark: _Toc138837521][bookmark: _Toc156567342][bookmark: _Toc176875948][bookmark: _Toc187245453][bookmark: _Toc193202727]5.3	BS channel bandwidth
[bookmark: _Toc21127427][bookmark: _Toc29811633][bookmark: _Toc36817185][bookmark: _Toc37260101][bookmark: _Toc37267489][bookmark: _Toc44712091][bookmark: _Toc45893404][bookmark: _Toc53178131][bookmark: _Toc53178582][bookmark: _Toc61178808][bookmark: _Toc61179278][bookmark: _Toc67916574][bookmark: _Toc74663172][bookmark: _Toc82621712][bookmark: _Toc90422559][bookmark: _Toc106782752][bookmark: _Toc107311643][bookmark: _Toc107419227][bookmark: _Toc107474854][bookmark: _Toc114255447][bookmark: _Toc115186127][bookmark: _Toc123048941][bookmark: _Toc123051860][bookmark: _Toc123054329][bookmark: _Toc123717430][bookmark: _Toc124157006][bookmark: _Toc124266410][bookmark: _Toc131595768][bookmark: _Toc131740766][bookmark: _Toc131766300][bookmark: _Toc138837522][bookmark: _Toc156567343][bookmark: _Toc176875949][bookmark: _Toc187245454][bookmark: _Toc193202728]5.3.1	General
[bookmark: _Toc194056377][bookmark: _Toc194056416][bookmark: _Toc21062]5.3.1	R2D Channel bandwidth
5.3.1.1	General
The R2D channel bandwidth supports a single reader RF carrier in R2D link at the reader.  
The relationship between the R2D channel bandwidth, the guardband and the transmission bandwidth is shown in figure 5.3.1.1-1.

[image: 20e8da03-e393-4575-b76c-235a1f3bea90]
Figure 5.3.1.1-1: Definition of channel bandwidth and transmission bandwidth configuration for one reader channel
[bookmark: _Toc21127429]5.3.1.2	R2D Transmission bandwidth
The transmission bandwidth NRB for each reader channel bandwidth and subcarrier spacing is specified in table 5.3.1.2-1.
[bookmark: _Hlk497144372]Table 5.3.1.2-1: R2D Transmission bandwidth configuration NRB for FR1

	R2D Channel Bandwidth
	200 kHz
	400 kHz
	600 kHz
	800 kHz

	SCS (kHz)
	NRB
	NRB
	NRB
	NRB

	15
	1
	2
	3
	4




NOTE:	All BS Tx and device Rx requirements are defined based on transmission bandwidth configuration specified in table 5.3.1.2-1.
5.3.1.3	Minimum guardband and R2D transmission bandwidth configuration
The minimum guardband for each reader channel bandwidth and SCS is specified in table 5.3.3-1.
Table 5.3.1.3-1: Minimum guardband (kHz) (FR1)
	R2D CBW
	200kHz
	400kHz
	600kHz
	800kHz

	Minimum guardband(kHz)
	2.5
	12.5
	22.5
	32.5



[bookmark: _Hlk500346105]The number of RBs configured in any reader channel bandwidth shall ensure that the minimum guardband specified in this clause is met.
[image: ]
Figure 5.3.1.3-1: reader PRB utilization
5.3.1.4	RB alignment
[bookmark: _Hlk530774890]For each reader channel bandwidth, BS transmission bandwidth configuration must fulfil the minimum guardband requirement specified in clause 5.3.3.
5.3.1.5	R2D channel bandwidth per operating band
The requirements in this specification apply to the combination of BS channel bandwidths, SCS and operating bands shown in table 5.3.5-1 for FR1. The transmission bandwidth configuration in table 5.3.2-1 shall be supported for each of the BS channel bandwidths within the BS capability. The BS channel bandwidths are specified for the Tx path.
Table 5.3.5-1: BS channel bandwidths and SCS per operating band 
	A-IoT Band
	SCS (kHz)
	Reader channel bandwidth (kHz)

	
	
	200
	400
	600
	800

	n8
	15
	200
	400
	600
	800



5.3.2	D2R Channel bandwidth
5.3.2.1	General
The D2R channel bandwidth supports a single NR RF carrier in the uplink at the BS. From a BS perspective, different device channel bandwidths may be supported within the same spectrum for transmitting to and backscattering from devices connected to the BS. 
5.3.2.2	Minimum guardband
The minimum guardband for each D2R channel bandwidth at BS side is specified as 10% D2R channel bandwidth at BS side.
5.3.2.3	D2R channel bandwidth per operating band
The requirements in this specification only apply to the operating band n8 shown in in table 5.3.2.3-1 for BS.

Table 5.3.2.3-1: BS D2R channel bandwidth 
	　BS D2R channel bandwidth (kHz) 

	Norminal D2R transmission 
Bandwidth without SFO (kHz)
　
	Norminal Small frequency shift without SFO(kHz)

	
	3.75 
	7.5 
	15 
	30 
	60
	120 
	240
	480
	720 

	15
	19

	28
	46
	83
	156
	303
	596
	1183
	　

	30
	　
	37
	55
	92
	165
	312
	605
	1192
	　

	60
	　
	　
	74
	110
	184
	330
	624
	1210
	　

	120
	　
	　
	　
	147
	220
	367
	660
	1247
	　

	240
	　
	　
	　
	　
	294
	440
	734
	1320
	　

	480
	　
	　
	　
	　
	　
	587
	880
	1467
	　

	960
	　
	　
	　
	　
	　
	　
	1174
	1760
	　

	2880
	　
	　
	　
	　
	　
	　
	　
	　
	3520




[bookmark: _Toc13080138][bookmark: _Toc29811634][bookmark: _Toc36817186][bookmark: _Toc37260102][bookmark: _Toc37267490][bookmark: _Toc44712092][bookmark: _Toc45893405][bookmark: _Toc53178132][bookmark: _Toc53178583][bookmark: _Toc61178809][bookmark: _Toc61179279][bookmark: _Toc67916575][bookmark: _Toc74663173][bookmark: _Toc82621713][bookmark: _Toc90422560][bookmark: _Toc106782753][bookmark: _Toc107311644][bookmark: _Toc107419228][bookmark: _Toc107474855][bookmark: _Toc114255448][bookmark: _Toc115186128][bookmark: _Toc123048942][bookmark: _Toc123051861][bookmark: _Toc123054330][bookmark: _Toc123717431][bookmark: _Toc124157007][bookmark: _Toc124266411][bookmark: _Toc131595769][bookmark: _Toc131740767][bookmark: _Toc131766301][bookmark: _Toc138837523][bookmark: _Toc156567344][bookmark: _Toc176875950][bookmark: _Toc187245455][bookmark: _Toc193202729]5.3.2	Transmission bandwidth configuration
[bookmark: _Toc13080139][bookmark: _Toc29811635][bookmark: _Toc36817187][bookmark: _Toc37260103][bookmark: _Toc37267491][bookmark: _Toc44712093][bookmark: _Toc45893406][bookmark: _Toc53178133][bookmark: _Toc53178584][bookmark: _Toc61178810][bookmark: _Toc61179280][bookmark: _Toc67916576][bookmark: _Toc74663174][bookmark: _Toc82621714][bookmark: _Toc90422561][bookmark: _Toc106782754][bookmark: _Toc107311645][bookmark: _Toc107419229][bookmark: _Toc107474856][bookmark: _Toc114255449][bookmark: _Toc115186129][bookmark: _Toc123048943][bookmark: _Toc123051862][bookmark: _Toc123054331][bookmark: _Toc123717432][bookmark: _Toc124157008][bookmark: _Toc124266412][bookmark: _Toc131595770][bookmark: _Toc131740768][bookmark: _Toc131766302][bookmark: _Toc138837524][bookmark: _Toc156567345][bookmark: _Toc176875951][bookmark: _Toc187245456][bookmark: _Toc193202730]5.3.3	Minimum guardband and transmission bandwidth configuration
[bookmark: _Toc21127430][bookmark: _Toc29811636][bookmark: _Toc36817188][bookmark: _Toc37260104][bookmark: _Toc37267492][bookmark: _Toc44712094][bookmark: _Toc45893407][bookmark: _Toc53178134][bookmark: _Toc53178585][bookmark: _Toc61178811][bookmark: _Toc61179281][bookmark: _Toc67916577][bookmark: _Toc74663175][bookmark: _Toc82621715][bookmark: _Toc90422562][bookmark: _Toc106782755][bookmark: _Toc107311646][bookmark: _Toc107419230][bookmark: _Toc107474857][bookmark: _Toc114255450][bookmark: _Toc115186130][bookmark: _Toc123048944][bookmark: _Toc123051863][bookmark: _Toc123054332][bookmark: _Toc123717433][bookmark: _Toc124157009][bookmark: _Toc124266413][bookmark: _Toc131595771][bookmark: _Toc131740769][bookmark: _Toc131766303][bookmark: _Toc138837525][bookmark: _Toc156567346][bookmark: _Toc176875952][bookmark: _Toc187245457][bookmark: _Toc193202731]5.3.4	RB alignment
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The global frequency raster defines a set of RF reference frequencies FREF. The RF reference frequency is used in signalling to identify the position of RF channels and other elements. The granularity of the global frequency raster is ΔFGlobal.
RF reference frequencies are designated by an NR Absolute Radio Frequency Channel Number (NR-ARFCN) in the range [0…3279165] on the global frequency raster. The relation between the NR-ARFCN and the RF reference frequency FREF in MHz is given by the following equation, where FREF-Offs and NRef-Offs are given in table 5.4.1.1-1 and NREF is the NR-ARFCN.
	FREF = FREF-Offs + ΔFGlobal (NREF – NREF-Offs)
Table 5.4.1.1-1: NR-ARFCN parameters for the global frequency raster
	Range of frequencies (MHz)
	ΔFGlobal (kHz)
	FREF-Offs (MHz)
	NREF-Offs
	Range of NREF

	0 – 3000
	5
	0
	0
	0 – 599999



[bookmark: _Hlk514075025]The channel raster defines a subset of RF reference frequencies that can be used to identify the RF channel position in the uplink and downlink. The RF reference frequency for an RF channel maps to a resource element on the carrier. For each operating band, a subset of frequencies from the global frequency raster are applicable for that band and forms a channel raster with a granularity ΔFRaster, which may be equal to or larger than ΔFGlobal.
The mapping between the channel raster and corresponding resource element is given in clause 5.4.1.2. The applicable entries for each operating band are defined in clause 5.4.1.3.
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The mapping between the RF reference frequency on the channel raster and the corresponding resource element is given in table 5.4.1.2-1 and can be used to identify the RF channel position. The mapping depends on the total number of RBs that are allocated in the channel and applies to both UL and DL. The mapping must apply to at least one numerology supported by the BS.
Table 5.4.1.2-1: Channel Raster to Resource Element Mapping
	

	
	

	
Resource element index 
	0
	6

	
Physical resource block number 

	

	





k,  and NRB are as defined in TS 38.211 [9].
[bookmark: _Toc106782768][bookmark: _Toc45893420][bookmark: _Toc107311659][bookmark: _Toc21127442][bookmark: _Toc107419243][bookmark: _Toc156567359][bookmark: _Toc131595784][bookmark: _Toc53178598][bookmark: _Toc138837538][bookmark: _Toc107474870][bookmark: _Toc131740782][bookmark: _Toc82621728][bookmark: _Toc37267505][bookmark: _Toc61178824][bookmark: _Toc115186143][bookmark: _Toc114255463][bookmark: _Toc74663188][bookmark: _Toc90422575][bookmark: _Toc124157022][bookmark: _Toc124266426][bookmark: _Toc123054345][bookmark: _Toc37260117][bookmark: _Toc36817201][bookmark: _Toc123048957][bookmark: _Toc61179294][bookmark: _Toc29811649][bookmark: _Toc44712107][bookmark: _Toc131766316][bookmark: _Toc123717446][bookmark: _Toc53178147][bookmark: _Toc67916590][bookmark: _Toc123051876]5.4.1.3	Channel raster entries for each operating band
The RF channel positions on the channel raster in each A-IOT operating band are given through the applicable NR-ARFCN in table 5.4.1.3-1, using the channel raster to resource element mapping in clause 5.4.1.2.
Channel raster is defined with ΔFRaster = 2 × ΔFGlobal. In this case every 2th NR-ARFCN within the operating band are applicable for the channel raster within the operating band and the step size for the channel raster in Table 5.4.1.3‑1 is given as <2>.
Table 5.4.1.3-1: Applicable NR-ARFCN per operating band for enhanced channel raster
	A-IoT operating band
	ΔFRaster
(kHz) 
	Uplink
Range of NREF
(First – <Step size> – Last)
	Downlink
Range of NREF
(First – <Step size> – Last)

	n8
	10
	176000 – <2> – 183000
	185000 – <2> – 192000

	NOTE 1:	The channel numbers that designate carrier frequencies so close to the operating band edges that the carrier extends beyond the operating band edge shall not be used. These channel numbers shall also be such that the minimum guard band for each channel bandwidth and SCS specified in Table 5.3.3-1 are met for carriers located at the upper or lower edge of an operating band.





[bookmark: _Toc29811645][bookmark: _Toc36817197][bookmark: _Toc37260113][bookmark: _Toc37267501][bookmark: _Toc44712103][bookmark: _Toc45893416][bookmark: _Toc53178143][bookmark: _Toc53178594][bookmark: _Toc61178820][bookmark: _Toc61179290][bookmark: _Toc67916586][bookmark: _Toc74663184][bookmark: _Toc82621724][bookmark: _Toc90422571][bookmark: _Toc106782764][bookmark: _Toc107311655][bookmark: _Toc107419239][bookmark: _Toc107474866][bookmark: _Toc114255459][bookmark: _Toc115186139][bookmark: _Toc123048953][bookmark: _Toc123051872][bookmark: _Toc123054341][bookmark: _Toc123717442][bookmark: _Toc124157018][bookmark: _Toc124266422][bookmark: _Toc131595780][bookmark: _Toc131740778][bookmark: _Toc131766312][bookmark: _Toc138837534][bookmark: _Toc156567355][bookmark: _Toc176875961][bookmark: _Toc187245466][bookmark: _Toc193202735]5.4.2	Channel raster
5.4.1.1	NR-ARFCN and channel raster
The global frequency raster defines a set of RF reference frequencies FREF. The RF reference frequency is used in signalling to identify the position of RF channels and other elements. The granularity of the global frequency raster is ΔFGlobal.
RF reference frequencies are designated by an NR Absolute Radio Frequency Channel Number (NR-ARFCN) in the range [0…3279165] on the global frequency raster. The relation between the NR-ARFCN and the RF reference frequency FREF in MHz is given by the following equation, where FREF-Offs and NRef-Offs are given in table 5.4.1.1-1 and NREF is the NR-ARFCN.
	FREF = FREF-Offs + ΔFGlobal (NREF – NREF-Offs)
Table 5.4.1.1-1: NR-ARFCN parameters for the global frequency raster
	Range of frequencies (MHz)
	ΔFGlobal (kHz)
	FREF-Offs (MHz)
	NREF-Offs
	Range of NREF

	0 – 3000
	5
	0
	0
	0 – 599999



The channel raster defines a subset of RF reference frequencies that can be used to identify the RF channel position in the uplink and downlink. The RF reference frequency for an RF channel maps to a resource element on the carrier. For each operating band, a subset of frequencies from the global frequency raster are applicable for that band and forms a channel raster with a granularity ΔFRaster, which may be equal to or larger than ΔFGlobal.
The mapping between the channel raster and corresponding resource element is given in clause 5.4.1.2. The applicable entries for each operating band are defined in clause 5.4.1.3.
5.4.1.2	Channel raster to resource element mapping
The mapping between the RF reference frequency on the channel raster and the corresponding resource element is given in table 5.4.1.2-1 and can be used to identify the RF channel position. The mapping depends on the total number of RBs that are allocated in the channel and applies to both UL and DL. The mapping must apply to at least one numerology supported by the BS.
Table 5.4.1.2-1: Channel Raster to Resource Element Mapping
	

	
	

	
Resource element index 
	0
	6

	
Physical resource block number 

	

	





k,  and NRB are as defined in TS 38.211 [9].
5.4.1.3	Channel raster entries for each operating band
The RF channel positions on the channel raster in each A-IOT operating band are given through the applicable NR-ARFCN in table 5.4.1.3-1, using the channel raster to resource element mapping in clause 5.4.1.2.
Channel raster is defined with ΔFRaster = 2 × ΔFGlobal. In this case every 2th NR-ARFCN within the operating band are applicable for the channel raster within the operating band and the step size for the channel raster in Table 5.4.1.3‑1 is given as <2>.
Table 5.4.1.3-1: Applicable NR-ARFCN per operating band for enhanced channel raster
	A-IoT operating band
	ΔFRaster
(kHz) 
	Uplink
Range of NREF
(First – <Step size> – Last)
	Downlink
Range of NREF
(First – <Step size> – Last)

	n8
	10
	176000 – <2> – 183000
	185000 – <2> – 192000

	NOTE 1:	The channel numbers that designate carrier frequencies so close to the operating band edges that the carrier extends beyond the operating band edge shall not be used. These channel numbers shall also be such that the minimum guard band for each channel bandwidth and SCS specified in Table 5.3.3-1 are met for carriers located at the upper or lower edge of an operating band.




[bookmark: _Toc106782769][bookmark: _Toc107311660][bookmark: _Toc107419244][bookmark: _Toc107474871][bookmark: _Toc114255464][bookmark: _Toc115186144][bookmark: _Toc123048958][bookmark: _Toc123051877][bookmark: _Toc123054346][bookmark: _Toc123717447][bookmark: _Toc124157023][bookmark: _Toc124266427][bookmark: _Toc131595785][bookmark: _Toc131740783][bookmark: _Toc131766317][bookmark: _Toc138837539][bookmark: _Toc156567360][bookmark: _Toc176875966][bookmark: _Toc187245471][bookmark: _Toc193202736]5.4.3	Synchronization raster
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[bookmark: _Hlk494402691]Unless otherwise stated, the conducted transmitter characteristics are specified at the antenna connector for BS type 1-C. A-IoT BS transmitter characteristics refer to that for BS type 1-C in clause 6 in TS38.104.
[bookmark: _Toc106782774][bookmark: _Toc107311665][bookmark: _Toc107419249][bookmark: _Toc107474876][bookmark: _Toc114255469][bookmark: _Toc115186149][bookmark: _Toc123048963][bookmark: _Toc123051882][bookmark: _Toc123054351][bookmark: _Toc123717452][bookmark: _Toc124157028][bookmark: _Toc124266432][bookmark: _Toc131595790][bookmark: _Toc131740788][bookmark: _Toc131766322][bookmark: _Toc138837544][bookmark: _Toc156567365][bookmark: _Toc176875971][bookmark: _Toc187245476][bookmark: _Toc193202739]6.2	Base station output power
6.2.1	General
The A-IoT BS conducted output power requirement is at antenna connector for A-IoT BS type 1-C.
The rated carrier output power of the A-IoT BS type 1-C shall be less than or equal to 38dBm.
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6.3.1.1 General
Transmitter OFF power for A-IoT BS is defined as the mean power measured over 70/N us filtered with a square filter of bandwidth equal to the transmission bandwidth configuration of the BS (BWConfig) centred on the assigned channel frequency during the transmitter OFF period. N = SCS/15, where SCS is Sub Carrier Spacing in kHz.
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For A-IoT BS type 1-C, the requirements for transmitter OFF power spectral density shall be less than -85 dBm/MHz per antenna connector.
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6.3.2.1 General
The transmitter transient period for A-IoT BS is the time period during which the transmitter is changing from the transmitter OFF period to the transmitter ON period or vice versa. The transmitter transient period is illustrated in figure 6.4.2.1-1.
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 Figure 6.4.2.1-1: Example of relations between transmitter ON period, transmitter OFF period and transmitter transient period
For A-IoT BS type 1-C, this requirement shall be applied at the antenna connector supporting transmission in the operating band.
6.3.2.2 Minimum requirement for A-IoT BS type 1-C 
[bookmark: _Hlk505635830]For A-IoT BS type 1-C, the transmitter transient period shall be shorter than the values listed in the minimum requirement table 6.4.2.2-1.
Table 6.3.2.2-1: Minimum requirement for the transmitter transient period for A-IoT BS type 1-C 
	Transition
	Transient period length (µs)

	OFF to ON
	10

	ON to OFF
	10
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[bookmark: _Toc21127472][bookmark: _Toc29811681][bookmark: _Toc36817233][bookmark: _Toc37260149][bookmark: _Toc37267537][bookmark: _Toc44712139][bookmark: _Toc45893452][bookmark: _Toc53178179][bookmark: _Toc53178630][bookmark: _Toc61178856][bookmark: _Toc61179326][bookmark: _Toc67916622][bookmark: _Toc74663220][bookmark: _Toc82621760][bookmark: _Toc90422607][bookmark: _Toc106782800][bookmark: _Toc107311691][bookmark: _Toc107419275][bookmark: _Toc107474902][bookmark: _Toc114255495][bookmark: _Toc115186175][bookmark: _Toc123048989][bookmark: _Toc123051908][bookmark: _Toc123054377][bookmark: _Toc123717478][bookmark: _Toc124157054][bookmark: _Toc124266458][bookmark: _Toc131595816][bookmark: _Toc131740814][bookmark: _Toc131766348][bookmark: _Toc138837570][bookmark: _Toc156567391][bookmark: _Toc176875997][bookmark: _Toc187245502][bookmark: _Toc193202744]6.4.1	Frequency error
6.4.1.1	General
The requirements in clause 6.4.1 apply to the transmitter ON period.
Frequency error is the measure of the difference between the actual BS transmit frequency and the assigned frequency. The same source shall be used for RF frequency and data clock generation.
For BS type 1-C this requirement shall be applied at the antenna connector supporting transmission in the operating band.
[bookmark: _Toc21127474][bookmark: _Toc29811683][bookmark: _Toc36817235][bookmark: _Toc37260151][bookmark: _Toc37267539][bookmark: _Toc44712141][bookmark: _Toc45893454][bookmark: _Toc53178181][bookmark: _Toc53178632][bookmark: _Toc61178858][bookmark: _Toc61179328][bookmark: _Toc67916624][bookmark: _Toc74663222][bookmark: _Toc82621762][bookmark: _Toc90422609][bookmark: _Toc106782802][bookmark: _Toc107311693][bookmark: _Toc107419277][bookmark: _Toc107474904][bookmark: _Toc114255497][bookmark: _Toc115186177][bookmark: _Toc123048991][bookmark: _Toc123051910][bookmark: _Toc123054379][bookmark: _Toc123717480][bookmark: _Toc124157056][bookmark: _Toc124266460][bookmark: _Toc131595818][bookmark: _Toc131740816][bookmark: _Toc131766350][bookmark: _Toc138837572][bookmark: _Toc156567393][bookmark: _Toc176875999][bookmark: _Toc187245504][bookmark: _Toc194092357]6.4.1.2	Minimum requirement for BS type 1-C 
For BS type 1-C, the modulated carrier frequency of each NR carrier configured by the BS shall be accurate to within the accuracy range given in table 6.4.1.2-1 observed over 1 ms. 
Table 6.4.1.2-1: Frequency error minimum requirement
	BS class
	Accuracy

	Medium Range BS
	±0.1 ppm



[bookmark: _Toc21127475][bookmark: _Toc29811684][bookmark: _Toc36817236][bookmark: _Toc37260152][bookmark: _Toc37267540][bookmark: _Toc44712142][bookmark: _Toc45893455][bookmark: _Toc53178182][bookmark: _Toc53178633][bookmark: _Toc61178859][bookmark: _Toc61179329][bookmark: _Toc67916625][bookmark: _Toc74663223][bookmark: _Toc82621763][bookmark: _Toc90422610][bookmark: _Toc106782803][bookmark: _Toc107311694][bookmark: _Toc107419278][bookmark: _Toc107474905][bookmark: _Toc114255498][bookmark: _Toc115186178][bookmark: _Toc123048992][bookmark: _Toc123051911][bookmark: _Toc123054380][bookmark: _Toc123717481][bookmark: _Toc124157057][bookmark: _Toc124266461][bookmark: _Toc131595819][bookmark: _Toc131740817][bookmark: _Toc131766351][bookmark: _Toc138837573][bookmark: _Toc156567394][bookmark: _Toc176876000][bookmark: _Toc187245505][bookmark: _Toc193202745]6.4.2	Modulation quality
Based on TS38.291, R2D signal includes SIP (Start indicator part), CAP (Clock acquisition part), PRDCH, the R2D postamble and padding if needed. 
An is measured peak high level for the nth chip, in units of V/m or A/m
Bn is measured peak low level for the nth chip, in units of V/m or A/m 
Anavg is the measured average high level for the nth chip during1/2 duration above 90%An, in units of V/m or A/m
Bnavg is the measured average low level for the nth chip during 1/2 duration below 10%An, in units of V/m or A/m

Modulation depth:

Modulation depth is defined with equation below and modulation depth for OOK chip 0/1 shall meet the requirements in Table 6.4.2-1.
Modulation depth =(Anavg-Bnavg)/Anavg

The envelope of electric filed strength for OOK chip 0 RF pulse shall comply the timing mask in Figure 6.4.2-1 and meet the requirements in Table 6.4.2-1. The envelope of electric filed strength for OOK Bit 0 shall decrease monotonically from 90% to less than 10 % of initial value Einitial during t1. The envelope of electric filed strength for OOK Bit 0 shall increase monotonically from 10% to less than 90 % of its initial value Einitial during t3. The initial value Einitial is defined as the field strength difference between Anavg and Bnavg. 


RF Envelop Rise Time: 

The Tr,10-90 measures the rise of the OOK bit 0 pulse and starts when envelop rises to 10% level of the initial value Einitial and ends when the envelop rises to 90% of the initial value Einitial.


RF Envelop Fall Time:
The Tf,10-90 measures the fall time of the OOK chip 0 pulse and starts when envelop falls to 90% level of the initial value Einitial and ends when the envelop falls to 10% of the initial value Einitial. 

Tf,10-90 starts when the envelop drops to the 90% level of the initial value Einitial and ends when envelop rise to 10% level of the initial value Einitial. 

Ripple:
Ripple_high (%) = ((An − Anavg) / (Anag-Bnavg)) × 100% 
Ripple_low (%) = ((Bn − Bnavg) / (Anavg-Bnavg)) × 100%

In case of an overshoot or undershoot the field shall remain within +/- Ripple_high % of Einitial for OOK chip 1 and +/-Ripple_low % of Einitial for OOK chip 0.


Pulsewidth 
The PW measures the time between envelop falling edge at 50% of the initial value Einitial and envelop rinsing edge at 50% of the initial value Einitial. 
Table 6.4.2-1: A-IoT BS RF envelope parameters 
	[bookmark: _Hlk206683052]R2D Chip duration：Tc
	Parameter
	Symbol
	Value
	Units

	
M∈ {2,6,12,24}
	Modulation Depth
	(A–B)/A
	80 
	%

	
	RF Envelope Ripple 
	Ripple_high
Ripple_low
	<=±15
	%

	
	RF Envelop Rise Time
	Tr,10-90
	<=0.66Tc

	µs

	
	RF Envelop Fall Time
	Tf,10-90
	<=0.66Tc

	µs

	
	RF Pulsewidth 
	PW
	<=1.3 Tc
	µs





  
Figure 6.4.2-1: Timing mask for OOK chip 0 pulse

[bookmark: _Toc21127482][bookmark: _Toc29811691][bookmark: _Toc36817243][bookmark: _Toc37260159][bookmark: _Toc37267547][bookmark: _Toc44712149][bookmark: _Toc45893462][bookmark: _Toc53178189][bookmark: _Toc53178640][bookmark: _Toc61178866][bookmark: _Toc61179336][bookmark: _Toc67916632][bookmark: _Toc74663230][bookmark: _Toc82621770][bookmark: _Toc90422617][bookmark: _Toc106782810][bookmark: _Toc107311701][bookmark: _Toc107419285][bookmark: _Toc107474912][bookmark: _Toc114255505][bookmark: _Toc115186185][bookmark: _Toc123048999][bookmark: _Toc123051918][bookmark: _Toc123054387][bookmark: _Toc123717488][bookmark: _Toc124157064][bookmark: _Toc124266468][bookmark: _Toc131595826][bookmark: _Toc131740824][bookmark: _Toc131766358][bookmark: _Toc138837580][bookmark: _Toc156567401][bookmark: _Toc176876007][bookmark: _Toc187245512][bookmark: _Toc193202746]6.5	Unwanted emissions
[bookmark: _Toc21127483][bookmark: _Toc29811692][bookmark: _Toc36817244][bookmark: _Toc37260160][bookmark: _Toc37267548][bookmark: _Toc44712150][bookmark: _Toc45893463][bookmark: _Toc53178190][bookmark: _Toc53178641][bookmark: _Toc61178867][bookmark: _Toc61179337][bookmark: _Toc67916633][bookmark: _Toc74663231][bookmark: _Toc82621771][bookmark: _Toc90422618][bookmark: _Toc106782811][bookmark: _Toc107311702][bookmark: _Toc107419286][bookmark: _Toc107474913][bookmark: _Toc114255506][bookmark: _Toc115186186][bookmark: _Toc123049000][bookmark: _Toc123051919][bookmark: _Toc123054388][bookmark: _Toc123717489][bookmark: _Toc124157065][bookmark: _Toc124266469][bookmark: _Toc131595827][bookmark: _Toc131740825][bookmark: _Toc131766359][bookmark: _Toc138837581][bookmark: _Toc156567402][bookmark: _Toc176876008][bookmark: _Toc187245513][bookmark: _Toc193202747]6.5.1	General
Unwanted emissions consist of out-of-band emissions and spurious emissions according to ITU definitions [2]. In ITU terminology, out of band emissions are unwanted emissions immediately outside the BS R2D channel bandwidth resulting from the modulation process and non-linearity in the transmitter but excluding spurious emissions. Spurious emissions are emissions which are caused by unwanted transmitter effects such as harmonics emission, parasitic emission, intermodulation products and frequency conversion products, but exclude out of band emissions.
The out-of-band emissions requirement for the BS transmitter is specified both in terms of Adjacent Channel Leakage power Ratio (ACLR) and operating band unwanted emissions (OBUE).
The maximum offset of the operating band unwanted emissions mask from the operating band edge is 10MHz. The Operating band unwanted emissions define all unwanted emissions in each supported downlink operating band plus the frequency ranges 10MHz above and 10MHz below each band. Unwanted emissions outside of this frequency range are limited by a spurious emissions requirement.

[bookmark: _Toc21127484][bookmark: _Toc29811693][bookmark: _Toc36817245][bookmark: _Toc37260161][bookmark: _Toc37267549][bookmark: _Toc44712151][bookmark: _Toc45893464][bookmark: _Toc53178191][bookmark: _Toc53178642][bookmark: _Toc61178868][bookmark: _Toc61179338][bookmark: _Toc67916634][bookmark: _Toc74663232][bookmark: _Toc82621772][bookmark: _Toc90422619][bookmark: _Toc106782812][bookmark: _Toc107311703][bookmark: _Toc107419287][bookmark: _Toc107474914][bookmark: _Toc114255507][bookmark: _Toc115186187][bookmark: _Toc123049001][bookmark: _Toc123051920][bookmark: _Toc123054389][bookmark: _Toc123717490][bookmark: _Toc124157066][bookmark: _Toc124266470][bookmark: _Toc131595828][bookmark: _Toc131740826][bookmark: _Toc131766360][bookmark: _Toc138837582][bookmark: _Toc156567403][bookmark: _Toc176876009][bookmark: _Toc187245514][bookmark: _Toc193202748]6.5.2	Occupied bandwidth
[bookmark: _Toc124157067][bookmark: _Toc106782813][bookmark: _Toc61178869][bookmark: _Toc90422620][bookmark: _Toc123049002][bookmark: _Toc138837583][bookmark: _Toc44712152][bookmark: _Toc21127485][bookmark: _Toc156567404][bookmark: _Toc37260162][bookmark: _Toc124266471][bookmark: _Toc74663233][bookmark: _Toc107419288][bookmark: _Toc114255508][bookmark: _Toc131740827][bookmark: _Toc61179339][bookmark: _Toc123051921][bookmark: _Toc29811694][bookmark: _Toc107311704][bookmark: _Toc45893465][bookmark: _Toc131595829][bookmark: _Toc53178192][bookmark: _Toc36817246][bookmark: _Toc67916635][bookmark: _Toc107474915][bookmark: _Toc82621773][bookmark: _Toc115186188][bookmark: _Toc53178643][bookmark: _Toc131766361][bookmark: _Toc123054390][bookmark: _Toc37267550][bookmark: _Toc123717491]6.5.2.1	General
The occupied bandwidth requirement shall apply during transmitter ON period for a single transmitted carrier. The minimum requirement below may be applied regionally. There may also be regional requirements to declare the occupied bandwidth.
For BS type 1-C this requirement shall be applied at the antenna connector supporting transmission in the operating band.
[bookmark: _Toc37260163][bookmark: _Toc156567405][bookmark: _Toc82621774][bookmark: _Toc107474916][bookmark: _Toc61179340][bookmark: _Toc36817247][bookmark: _Toc123717492][bookmark: _Toc45893466][bookmark: _Toc29811695][bookmark: _Toc90422621][bookmark: _Toc53178644][bookmark: _Toc106782814][bookmark: _Toc37267551][bookmark: _Toc131595830][bookmark: _Toc67916636][bookmark: _Toc107311705][bookmark: _Toc123049003][bookmark: _Toc124157068][bookmark: _Toc53178193][bookmark: _Toc21127486][bookmark: _Toc123054391][bookmark: _Toc107419289][bookmark: _Toc115186189][bookmark: _Toc61178870][bookmark: _Toc44712153][bookmark: _Toc131740828][bookmark: _Toc138837584][bookmark: _Toc114255509][bookmark: _Toc131766362][bookmark: _Toc123051922][bookmark: _Toc74663234][bookmark: _Toc124266472]6.5.2.2	Minimum requirement for BS type 1-C
The occupied bandwidth for each NR carrier shall be less than the BS R2D channel bandwidth. 

[bookmark: _Toc21127487][bookmark: _Toc29811696][bookmark: _Toc36817248][bookmark: _Toc37260164][bookmark: _Toc37267552][bookmark: _Toc44712154][bookmark: _Toc45893467][bookmark: _Toc53178194][bookmark: _Toc53178645][bookmark: _Toc61178871][bookmark: _Toc61179341][bookmark: _Toc67916637][bookmark: _Toc74663235][bookmark: _Toc82621775][bookmark: _Toc90422622][bookmark: _Toc106782815][bookmark: _Toc107311706][bookmark: _Toc107419290][bookmark: _Toc107474917][bookmark: _Toc114255510][bookmark: _Toc115186190][bookmark: _Toc123049004][bookmark: _Toc123051923][bookmark: _Toc123054392][bookmark: _Toc123717493][bookmark: _Toc124157069][bookmark: _Toc124266473][bookmark: _Toc131595831][bookmark: _Toc131740829][bookmark: _Toc131766363][bookmark: _Toc138837585][bookmark: _Toc156567406][bookmark: _Toc176876012][bookmark: _Toc187245517][bookmark: _Toc193202749]6.5.3	Adjacent Channel Leakage Power Ratio
[bookmark: _Toc114255511][bookmark: _Toc123717494][bookmark: _Toc37267553][bookmark: _Toc107311707][bookmark: _Toc107474918][bookmark: _Toc124266474][bookmark: _Toc123054393][bookmark: _Toc90422623][bookmark: _Toc61178872][bookmark: _Toc37260165][bookmark: _Toc106782816][bookmark: _Toc156567407][bookmark: _Toc131740830][bookmark: _Toc36817249][bookmark: _Toc67916638][bookmark: _Toc44712155][bookmark: _Toc74663236][bookmark: _Toc82621776][bookmark: _Toc115186191][bookmark: _Toc123049005][bookmark: _Toc123051924][bookmark: _Toc138837586][bookmark: _Toc124157070][bookmark: _Toc29811697][bookmark: _Toc45893468][bookmark: _Toc53178646][bookmark: _Toc61179342][bookmark: _Toc21127488][bookmark: _Toc131766364][bookmark: _Toc53178195][bookmark: _Toc107419291][bookmark: _Toc131595832]6.5.3.1	General
Adjacent Channel Leakage power Ratio (ACLR) is the ratio of the filtered mean power centred on the assigned channel frequency to the filtered mean power centred on an adjacent channel frequency.
[bookmark: _Hlk508123095]The requirements shall apply outside the Base Station RF Bandwidth or Radio Bandwidth whatever the type of transmitter considered (single carrier or multi-carrier) and for all transmission modes foreseen by the manufacturer’s specification.
[bookmark: _Toc67916639][bookmark: _Toc53178647][bookmark: _Toc37260166][bookmark: _Toc82621777][bookmark: _Toc36817250][bookmark: _Toc107474919][bookmark: _Toc107419292][bookmark: _Toc45893469][bookmark: _Toc107311708][bookmark: _Toc53178196][bookmark: _Toc37267554][bookmark: _Toc106782817][bookmark: _Toc61178873][bookmark: _Toc90422624][bookmark: _Toc61179343][bookmark: _Toc13080199][bookmark: _Toc29811698][bookmark: _Toc44712156][bookmark: _Toc74663237]The requirement shall apply during the transmitter ON period.
[bookmark: _Toc123049006][bookmark: _Toc123051925][bookmark: _Toc123717495][bookmark: _Toc138837587][bookmark: _Toc131766365][bookmark: _Toc131595833][bookmark: _Toc131740831][bookmark: _Toc124266475][bookmark: _Toc123054394][bookmark: _Toc115186192][bookmark: _Toc156567408][bookmark: _Toc114255512][bookmark: _Toc124157071]6.5.3.2	Limits and Basic limits
The ACLR is defined with a square filter of bandwidth equal to the transmission bandwidth configuration of the transmitted signal (BWConfig) centred on the assigned channel frequency and a filter centred on the adjacent channel frequency according to the tables below.
For operation in paired spectrum, the ACLR shall be higher than the value specified in table 6.5.3.2‑1 in band n8.
Table 6.5.3.2-1: Base station ACLR limit
	BS R2D channel bandwidth of lowest/highest carrier transmitted BWChannel (kHz)
	BS adjacent channel centre frequency offset below the lowest or above the highest carrier centre frequency transmitted
 (kHz)
	Assumed adjacent channel carrier (informative)
	Filter on the adjacent channel frequency and corresponding filter bandwidth
	ACLR limit


	200
	300
	A-IoT of same BW 
	Square (180 kHz)
	40dB

	
	500
	A-IoT of same BW 
	Square (180 kHz)
	45dB

	400
	500
	A-IoT of same BW 
	Square (360 kHz)
	40dB

	
	900
	A-IoT of same BW 
	Square (360 kHz)
	45dB

	600
	700
	A-IoT of same BW 
	Square (540 kHz)
	40dB

	
	1300
	A-IoT of same BW 
	Square (540 kHz)
	45dB

	800
	900
	A-IoT of same BW 
	Square (720 kHz)
	40dB

	
	1700
	A-IoT of same BW 
	Square (720 kHz)
	45dB





[bookmark: _Toc107311709][bookmark: _Toc124266476][bookmark: _Toc90422625][bookmark: _Toc124157072][bookmark: _Toc74663238][bookmark: _Toc138837588][bookmark: _Toc29811699][bookmark: _Toc53178197][bookmark: _Toc82621778][bookmark: _Toc107474920][bookmark: _Toc45893470][bookmark: _Toc156567409][bookmark: _Toc106782818][bookmark: _Toc123717496][bookmark: _Toc131766366][bookmark: _Toc53178648][bookmark: _Toc114255513][bookmark: _Toc123054395][bookmark: _Toc44712157][bookmark: _Toc123051926][bookmark: _Toc36817251][bookmark: _Toc67916640][bookmark: _Toc37260167][bookmark: _Toc21127490][bookmark: _Toc131740832][bookmark: _Toc131595834][bookmark: _Toc37267555][bookmark: _Toc61178874][bookmark: _Toc115186193][bookmark: _Toc107419293][bookmark: _Toc61179344][bookmark: _Toc123049007]6.5.3.3	Minimum requirement for BS type 1-C
[bookmark: _Hlk508124711]The ACLR  limits in table 6.5.3.2-1  shall apply for each antenna connector. 

[bookmark: _Toc21127492][bookmark: _Toc29811701][bookmark: _Toc36817253][bookmark: _Toc37260169][bookmark: _Toc37267557][bookmark: _Toc44712159][bookmark: _Toc45893472][bookmark: _Toc53178199][bookmark: _Toc53178650][bookmark: _Toc61178876][bookmark: _Toc61179346][bookmark: _Toc67916642][bookmark: _Toc74663240][bookmark: _Toc82621780][bookmark: _Toc90422627][bookmark: _Toc106782820][bookmark: _Toc107311711][bookmark: _Toc107419295][bookmark: _Toc107474922][bookmark: _Toc114255515][bookmark: _Toc115186195][bookmark: _Toc123049009][bookmark: _Toc123051928][bookmark: _Toc123054397][bookmark: _Toc123717498][bookmark: _Toc124157074][bookmark: _Toc124266478][bookmark: _Toc131595836][bookmark: _Toc131740834][bookmark: _Toc131766368][bookmark: _Toc138837590][bookmark: _Toc156567411][bookmark: _Toc176876017][bookmark: _Toc187245522][bookmark: _Toc193202750]6.5.4	Operating band unwanted emissions	
[bookmark: _Toc156567412][bookmark: _Toc115186196][bookmark: _Toc114255516][bookmark: _Toc29811702][bookmark: _Toc124266479][bookmark: _Toc44712160][bookmark: _Toc123054398][bookmark: _Toc107311712][bookmark: _Toc107419296][bookmark: _Toc53178651][bookmark: _Toc37260170][bookmark: _Toc90422628][bookmark: _Toc107474923][bookmark: _Toc106782821][bookmark: _Toc123051929][bookmark: _Toc82621781][bookmark: _Toc74663241][bookmark: _Toc45893473][bookmark: _Toc67916643][bookmark: _Toc21127493][bookmark: _Toc124157075][bookmark: _Toc123049010][bookmark: _Toc36817254][bookmark: _Toc131740835][bookmark: _Toc123717499][bookmark: _Toc131595837][bookmark: _Toc61179347][bookmark: _Toc131766369][bookmark: _Toc61178877][bookmark: _Toc138837591][bookmark: _Toc37267558][bookmark: _Toc53178200]6.5.4.1	General
Unless otherwise stated, the operating band unwanted emission (OBUE) limits in FR1 are defined from 10MHz below the lowest frequency of each supported downlink operating band up to 10MHz above the highest frequency of each supported downlink operating band. The values of 10MHz are defined in table 6.5.1‑1 for the NR operating bands.
The requirements shall apply whatever the type of transmitter considered and for all transmission modes foreseen by the manufacturer’s specification. 
Basic limits are specified in the tables below, where:
-	f is the separation between the channel edge frequency and the nominal -3dB point of the measuring filter closest to the carrier frequency.
-	f_offset is the separation between the channel edge frequency and the centre of the measuring filter.
-	f_offsetmax is the offset to the frequency 10MHz outside the downlink operating band.
-	fmax is equal to f_offsetmax minus half of the bandwidth of the measuring filter.
For Medium Range BS, the requirements in clause 6.5.4.2.3 shall apply.
[bookmark: _Toc61178878][bookmark: _Toc67916644][bookmark: _Toc36817255][bookmark: _Toc53178201][bookmark: _Toc74663242][bookmark: _Toc114255517][bookmark: _Toc61179348][bookmark: _Toc13080204][bookmark: _Toc115186197][bookmark: _Toc44712161][bookmark: _Toc124266480][bookmark: _Toc123717500][bookmark: _Toc131595838][bookmark: _Toc123054399][bookmark: _Toc37267559][bookmark: _Toc106782822][bookmark: _Toc82621782][bookmark: _Toc156567413][bookmark: _Toc124157076][bookmark: _Toc131766370][bookmark: _Toc29811703][bookmark: _Toc123051930][bookmark: _Toc90422629][bookmark: _Toc45893474][bookmark: _Toc138837592][bookmark: _Toc53178652][bookmark: _Toc107311713][bookmark: _Toc107474924][bookmark: _Toc131740836][bookmark: _Toc37260171][bookmark: _Toc123049011][bookmark: _Toc107419297]6.5.4.2	Basic limits
[bookmark: _Toc114255520][bookmark: _Toc90422632][bookmark: _Toc131740839][bookmark: _Toc74663245][bookmark: _Toc123054402][bookmark: _Toc107419300][bookmark: _Toc138837595][bookmark: _Toc53178655][bookmark: _Toc37267564][bookmark: _Toc107311716][bookmark: _Toc156567416][bookmark: _Toc107474927][bookmark: _Toc37260176][bookmark: _Toc45893479][bookmark: _Toc53178204][bookmark: _Toc61178881][bookmark: _Toc115186200][bookmark: _Toc131595841][bookmark: _Toc82621785][bookmark: _Toc36817260][bookmark: _Toc61179351][bookmark: _Toc124157079][bookmark: _Toc67916647][bookmark: _Toc123717503][bookmark: _Toc123051933][bookmark: _Toc123049014][bookmark: _Toc44712166][bookmark: _Toc131766373][bookmark: _Toc29811708][bookmark: _Toc106782825][bookmark: _Toc124266483][bookmark: _Toc13080209]6.5.4.2.3	Basic limits for Medium Range BS
For A-IoT medium range BS (maximum output power 31 < Prated,c  38 dBm), emissions shall not exceed the maximum levels specified in Table 6.5.4.2.3-1.
Table 6.5.4.2.3-1: A-IoT medium range BS operating band unwanted emission limits, BS maximum output power 31 < Prated,c  38 dBm
	BS R2D channel bandwidth
	Frequency offset of measurement filter ‑3dB point, f
	Frequency offset of measurement filter centre frequency, f_offset
	Minimum requirement
	Measurement bandwidth 

	200kHz
	0 MHz  f < 0.05 MHz

	0.015 MHz  f_offset < 0.065 MHz 
	

	30 kHz 

	
	0.05 MHz  f < 0.15 MHz
	0.065 MHz  f_offset < 0.165 MHz 
	

	30 kHz 

	
	0.15 MHz  f < 0.6 MHz
	0.165MHz  f_offset < 0.615MHz 
	

	30 kHz 

	
	0.6 MHz  f < 1 MHz
	0.615MHz  f_offset < 1.015MHz
	

	30 kHz 

	
	1 MHz  f  2.8 MHz
	1.5 MHz  f_offset < 3.3 MHz
	Prated,c - 52 dB
	1 MHz 

	
	2.8 MHz  f  5 MHz
	3.3 MHz  f_offset < 5.5 MHz
	min(Prated,c - 52 dB, -15dBm)
	1 MHz 

	
	5 MHz  f  fmax
	5.5 MHz  f_offset < f_offsetmax 
	Prated,c - 56 dB
	1 MHz 

	400kHz
	0 MHz  f < 0.4 MHz
	0.015 MHz  f_offset < 0.415 MHz
	Prated,c -40dB -  (- 0.015) dB
	30 kHz

	
	0.4 MHz  f < 0.8 MHz
	0.415 MHz  f_offset < 0.815 MHz
	Prated,c - 51dB-  (-0.415) dB
	30 kHz

	
	0.8 MHz  f < 1.6 MHz
	0.815 MHz  f_offset < 1.6 MHz
	Prated,c - 56dB
	30 kHz

	
	1.6 MHz  f < fmax
	1.6 MHz  f_offset < f_offsetmax
	-25dBm
	100kHz

	600kHz
	0 MHz  f < 0.6 MHz
	0.015 MHz  f_offset < 0.615 MHz
	Prated,c – 40dB -  (-0.015) dB
	30 kHz

	
	0.6 MHz  f < 1.2 MHz
	0.615 MHz  f_offset < 1.2 MHz
	Prated,c – 53dB - (-0.615) dB
	30 kHz

	
	1.2 MHz  f < 1.8 MHz
	1.2 MHz  f_offset < 1.8 MHz
	Prated,c - 58dB
	30 kHz

	
	1.8 MHz  f < fmax
	1.8 MHz  f_offset < f_offsetmax
	-25dBm
	100K

	800kHz
	0 MHz  f < 0.8 MHz
	0.015 MHz  f_offset < 0.815 MHz
	Prated,c – 40dB-  (-0.015) dB
	30 kHz

	
	0.8 MHz  f < 1.6 MHz
	0.815 MHz  f_offset < 1.6 MHz
	Prated,c – 54dB-  (-0.815) dB
	30 kHz

	
	1.6 MHz  f < 2.4 MHz
	1.6 MHz  f_offset < 2.4 MHz
	Prated,c - 59dB
	30 kHz

	
	2.4 MHz  f < fmax
	2.4 MHz  f_offset < f_offsetmax
	-25dBm
	100K



For A-IoT (maximum output power Prated,c  31 dBm), emissions shall not exceed the maximum levels specified in Tables 6.5.4.2.3-2.
Table 6.5.4.2.3-2: A-IoT medium range BS operating band unwanted emission limits, BS maximum output power Prated,c  31 dBm
	BS R2D channel bandwidth
	Frequency offset of measurement filter ‑3dB point, f
	Frequency offset of measurement filter centre frequency, f_offset
	Minimum requirement
	Measurement bandwidth 

	200kHz
	0 MHz  f < 0.05 MHz
	0.015 MHz  f_offset < 0.065 MHz 
	

	30 kHz 

	
	0.05 MHz  f < 0.15 MHz
	0.065 MHz  f_offset < 0.165 MHz 
	

	30 kHz 

	
	0.15 MHz  f < 0.6 MHz
	0.165MHz  f_offset < 0.615MHz 
	

	30 kHz 

	
	0.6 MHz  f < 1 MHz
	0.615MHz  f_offset < 1.015MHz
	

	30 kHz 

	
	1 MHz  f  5 MHz
	1.5 MHz  f_offset < 5.5 MHz
	-21 dBm
	1 MHz 

	
	5 MHz  f  fmax
	5.5 MHz  f_offset < f_offsetmax 
	-25 dBm
	1 MHz 

	400kHz
	0 MHz  f < 0.4 MHz
	0.015 MHz  f_offset < 0.415 MHz
	-9dBm -  (- 0.015) dB
	30 kHz

	
	0.4 MHz  f < 0.8 MHz
	0.415 MHz  f_offset < 0.815 MHz
	-20dBm-  (-0.415) dB
	30 kHz

	
	0.8 MHz  f < 1.6 MHz
	0.815 MHz  f_offset < 1.6 MHz
	-25dBm
	30 kHz

	
	1.6 MHz  f < fmax
	1.6 MHz  f_offset < f_offsetmax
	-25dBm
	100kHz

	600kHz
	0 MHz  f < 0.6 MHz
	0.015 MHz  f_offset < 0.615 MHz
	-9dBm -  (-0.015) dB
	30 kHz

	
	0.6 MHz  f < 1.2 MHz
	0.615 MHz  f_offset < 1.2 MHz
	-22dBm - (-0.615) dB
	30 kHz

	
	1.2 MHz  f < 1.8 MHz
	1.2 MHz  f_offset < 1.8 MHz
	-27dBm
	30 kHz

	
	1.8 MHz  f < fmax
	1.8 MHz  f_offset < f_offsetmax
	-25dBm
	100K

	800kHz
	0 MHz  f < 0.8 MHz
	0.015 MHz  f_offset < 0.815 MHz
	-9dBm -  (-0.015) dB
	30 kHz

	
	0.8 MHz  f < 1.6 MHz
	0.815 MHz  f_offset < 1.6 MHz
	-23dBm -  (-0.815) dB
	30 kHz

	
	1.6 MHz  f < 2.4 MHz
	1.6 MHz  f_offset < 2.4 MHz
	-28dBm
	30 kHz

	
	2.4 MHz  f < fmax
	2.4 MHz  f_offset < f_offsetmax
	-25dBm
	100kHz
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The operating band unwanted emissions for BS type 1-C for each antenna connector shall be below the applicable basic limits defined in clause 6.5.4.2.
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The transmitter spurious emission limits shall apply from 9 kHz to 12.75 GHz, excluding the frequency range from 10MHz below the lowest frequency of each supported downlink operating band, up to 10MHz above the highest frequency of each supported downlink operating band.
Unless otherwise stated, all requirements are measured as mean power (RMS).
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The basic limits of either table 6.5.5.2.1-1 (Category A limits) or table 6.5.5. 2.1-2 (Category B limits) shall apply. 
Table 6.5.5.2.1-1: General BS transmitter spurious emission limits in FR1, Category A
	Spurious frequency range
	Basic limit
	Measurement bandwidth

	9 kHz – 150 kHz
	-13 dBm
	1 kHz

	150 kHz – 30 MHz
	
	10 kHz 

	30 MHz – 1 GHz
	
	100 kHz

	1 GHz   12.75 GHz
	
	1 MHz



Table 6.5.5.2.1-2: General BS transmitter spurious emission limits in FR1, Category B
	Spurious frequency range
	Basic limit
	Measurement bandwidth

	9 kHz – 150 kHz
	
	1 kHz

	150 kHz – 30 MHz
	-36 dBm
	10 kHz 

	30 MHz – 1 GHz
	
	100 kHz

	1 GHz – 12.75 GHz
	-30 dBm
	1 MHz
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These requirements may be applied for the protection of system operating in frequency ranges other than the 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 BS, or they may be set by local or regional regulation as a mandatory requirement for an NR 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 clause 4.5.
Some requirements may apply for the protection of specific equipment (UE, MS and/or BS) or equipment operating in specific systems (GSM, CDMA, UTRA, E-UTRA, NR, etc.) as listed below.
The spurious emission basic limits are provided in table 6.5.5.2.3 -1 for a BS where requirements for co-existence with the system listed in the first column apply. 
Table 6.5.5.2.3-1: BS spurious emissions basic limits for BS for co-existence with systems operating in other frequency bands
	System type for A-IoT to co-exist with
	Frequency range for co-existence requirement
	Basic limits
	Measurement bandwidth
	Note

	
	1805 – 1880 MHz
	-47 dBm
	100 kHz
	This requirement does not apply to BS operating in band n3. 

	DCS1800
	1710 – 1785 MHz
	-61 dBm
	100 kHz
	This requirement does not apply to BS operating in band n3, since it is already covered by the requirement in clause 6.5.5.2.2.

	
	1930 – 1990 MHz
	-47 dBm
	100 kHz
	This requirement does not apply to BS operating in band n2, n25 or band n70.  

	PCS1900
	1850 – 1910 MHz

	-61 dBm
	100 kHz
	This requirement does not apply to BS operating in band n2 or n25 since it is already covered by the requirement in clause 6.5.5.2.2.  

	
	869 – 894 MHz
	-57 dBm
	100 kHz
	This requirement does not apply to BS operating in band n5 or n26. 

	GSM850 or CDMA850
	824 – 849 MHz
	-61 dBm
	100 kHz
	This requirement does not apply to BS operating in band n5 or n26, since it is already covered by the requirement in clause 6.5.5.2.2.

	UTRA FDD Band I or
	2110 – 2170 MHz
	-52 dBm
	1 MHz
	This requirement does not apply to BS operating in band n1 or n65

	E-UTRA Band 1 or NR Band n1
	1920 – 1980 MHz

	-49 dBm
	1 MHz
	This requirement does not apply to BS operating in band n1 or n65, since it is already covered by the requirement in clause 6.5.5.2.2.

	UTRA FDD Band II or
	1930 – 1990 MHz

	-52 dBm
	1 MHz
	This requirement does not apply to BS operating in band n2 or n70.  

	E-UTRA Band 2 or NR Band n2
	1850 – 1910 MHz

	-49 dBm
	1 MHz
	This requirement does not apply to BS operating in band n2, since it is already covered by the requirement in clause 6.5.5.2.2.

	UTRA FDD Band III or
	1805 – 1880 MHz

	-52 dBm
	1 MHz
	This requirement does not apply to BS operating in band n3.

	E-UTRA Band 3 or NR Band n3
	1710 – 1785 MHz
	-49 dBm
	1 MHz
	This requirement does not apply to BS operating in band n3, since it is already covered by the requirement in clause 6.5.5.2.2. 

	UTRA FDD Band IV or
	2110 – 2155 MHz
	-52 dBm
	1 MHz
	This requirement does not apply to BS operating in band n66

	E-UTRA Band 4
	1710 – 1755 MHz
	-49 dBm
	1 MHz
	This requirement does not apply to BS operating in band n66, since it is already covered by the requirement in clause 6.5.5.2.2.

	UTRA FDD Band V or
	869 – 894 MHz
	-52 dBm
	1 MHz
	This requirement does not apply to BS operating in band n5 or n26. 

	E-UTRA Band 5 or NR Band n5
	824 – 849 MHz
	-49 dBm
	1 MHz
	This requirement does not apply to BS operating in band n5 or n26, since it is already covered by the requirement in clause 6.5.5.2.2.

	UTRA FDD Band VI, XIX or
	860 – 890 MHz 
	-52 dBm
	1 MHz
	This requirement does not apply to BS operating in band n18.

	E-UTRA Band 6, 18, 19 or NR Band n18
	815 – 830 MHz 
	-49 dBm
	1 MHz
	This requirement does not apply to BS operating in band n18, since it is already covered by the requirement in clause 6.5.5.2.2.

	
	830 – 845 MHz
	-49 dBm
	1 MHz
	

	UTRA FDD Band VII or
	2620 – 2690 MHz
	-52 dBm
	1 MHz
	This requirement does not apply to BS operating in band n7.

	E-UTRA Band 7 or NR Band n7
	2500 – 2570 MHz
	-49 dBm
	1 MHz
	This requirement does not apply to BS operating in band n7, since it is already covered by the requirement in clause 6.5.5.2.2.

	UTRA FDD Band IX or
	1844.9 – 1879.9 MHz

	-52 dBm
	1 MHz
	This requirement does not apply to BS operating in band n3.

	E-UTRA Band 9
	1749.9 – 1784.9 MHz
	-49 dBm
	1 MHz
	This requirement does not apply to BS operating in band n3, since it is already covered by the requirement in clause 6.5.5.2.2.

	UTRA FDD Band X or
	2110 – 2170 MHz
	-52 dBm
	1 MHz
	This requirement does not apply to BS operating in band n66

	E-UTRA Band 10
	1710 – 1770 MHz
	-49 dBm
	1 MHz
	This requirement does not apply to BS operating in band n66, since it is already covered by the requirement in clause 6.5.5.2.2.

	UTRA FDD Band XI or XXI or
	1475.9 – 1510.9 MHz
	-52 dBm
	1 MHz
	This requirement does not apply to BS operating in band n50, n74, n75, n92, n94 or n109.

	E-UTRA Band 11 or 21
	1427.9 – 1447.9 MHz 
	-49 dBm
	1 MHz
	This requirement does not apply to BS operating in band n50, n51, n74, n75, n76, n91, n92, n93, or n109.

	
	1447.9 – 1462.9 MHz
	-49 dBm
	1 MHz
	This requirement does not apply to BS operating in band n50, n74, n75, n92, n94 or n109.

	UTRA FDD Band XII or
	729 – 746 MHz
	-52 dBm
	1 MHz
	This requirement does not apply to BS operating in band n12 or n85.

	E-UTRA Band 12 or NR Band n12
	699 – 716 MHz
	-49 dBm
	1 MHz
	This requirement does not apply to BS operating in band n12 or n85, since it is already covered by the requirement in clause 6.5.5.2.2.
For NR BS operating in n29, it applies 1 MHz below the Band n29 downlink operating band (Note 5).

	UTRA FDD Band XIII or
	746 – 756 MHz
	-52 dBm
	1 MHz
	This requirement does not apply to BS operating in band n13.

	E-UTRA Band 13 or NR Band n13
	777 – 787 MHz
	-49 dBm
	1 MHz
	This requirement does not apply to BS operating in band n13, since it is already covered by the requirement in clause 6.5.5.2.2.

	UTRA FDD Band XIV or
	758 – 768 MHz
	-52 dBm
	1 MHz
	This requirement does not apply to BS operating in band n14.

	E-UTRA Band 14 or NR band n14
	788 – 798 MHz
	-49 dBm
	1 MHz
	This requirement does not apply to BS operating in band n14, since it is already covered by the requirement in clause 6.5.5.2.2.

	
	734 – 746 MHz
	-52 dBm
	1 MHz
	

	E-UTRA Band 17
	704 – 716 MHz
	-49 dBm
	1 MHz
	For NR BS operating in n29, it applies 1 MHz below the Band n29 downlink operating band (Note 5).

	UTRA FDD Band XX or
	791 – 821 MHz
	-52 dBm
	1 MHz
	This requirement does not apply to BS operating in band n20 or n28.

	E-UTRA Band 20 or NR Band n20
	832 – 862 MHz
	-49 dBm
	1 MHz
	This requirement does not apply to BS operating in band n20, since it is already covered by the requirement in clause 6.5.5.2.2.

	UTRA FDD Band XXII 
	3510 – 3590 MHz
	-52 dBm
	1 MHz
	This requirement does not apply to BS operating in band n48, n77 or n78.

	or E-UTRA Band 22
	3410 – 3490 MHz
	-49 dBm
	1 MHz
	This requirement does not apply to BS operating in band n77 or n78.

	
	1525 – 1559 MHz
	-52 dBm
	1 MHz
	This requirement does not apply to BS operating in band n24.

	E-UTRA Band 24 or NR Band n24
	1626.5 – 1660.5 MHz
	-49 dBm
	1 MHz
	This requirement does not apply to BS operating in band n24, since it is already covered by the requirement in clause 6.5.5.2.2.

	UTRA FDD Band XXV or
	1930 – 1995 MHz
	-52 dBm
	1 MHz
	This requirement does not apply to BS operating in band n2, n25 or n70.

	E-UTRA Band 25 or NR band n25
	1850 – 1915 MHz
	-49 dBm
	1 MHz
	This requirement does not apply to BS operating in band n25 since it is already covered by the requirement in clause 6.5.5.2.2. For BS operating in Band n2, it applies for 1910 MHz to 1915 MHz, while the rest is covered in clause 6.5.5.2.2.

	UTRA FDD Band XXVI or
	859 – 894 MHz
	-52 dBm
	1 MHz
	This requirement does not apply to BS operating in band n5 or n26. 

	E-UTRA Band 26 or NR Band n26
	814 – 849 MHz
	-49 dBm
	1 MHz
	This requirement does not apply to BS operating in band n26 since it is already covered by the requirement in clause 6.5.5.2.2. For BS operating in Band n5, it applies for 814 MHz to 824 MHz, while the rest is covered in clause 6.5.5.2.2.

	
	852 – 869 MHz
	-52 dBm
	1 MHz
	This requirement does not apply to BS operating in Band n5.

	E-UTRA Band 27
	807 – 824 MHz
	-49 dBm
	1 MHz
	This requirement also applies to BS operating in Band n28, starting 4 MHz above the Band n28 downlink operating band (Note 5).

	E-UTRA Band 28 or 
	758 – 803 MHz
	-52 dBm
	1 MHz
	This requirement does not apply to BS operating in band n20, n67 or n28.

	NR Band n28
	703 – 748 MHz
	-49 dBm
	1 MHz
	This requirement does not apply to BS operating in band n28, since it is already covered by the requirement in clause 6.5.5.2.2.
For BS operating in band n67, it applies for 703 MHz to 736 MHz.

	E-UTRA Band 29 or NR Band n29
	717 – 728 MHz
	-52 dBm
	1 MHz
	This requirement does not apply to BS operating in Band n29 or n85

	E-UTRA Band 30 or
	2350 – 2360 MHz
	-52 dBm
	1 MHz
	This requirement does not apply to BS operating in band n30

	NR Band n30
	2305 – 2315 MHz
	-49 dBm
	1 MHz
	This requirement does not apply to BS operating in band n30, since it is already covered by the requirement in clause 6.5.5.2.2.

	E-UTRA Band 31 or NR Band n31
	462.5 – 467.5 MHz
	-52 dBm
	1 MHz
	This requirement does not apply to BS operating in band n31 or n72.

	
	452.5 – 457.5 MHz
	-49 dBm
	1 MHz
	This requirement does not apply to BS operating in band n31, since it is already covered by the requirement in clause 6.5.5.2.2. This requirement does not apply to BS operating in band n72.

	UTRA FDD band XXXII or E-UTRA band 32
	1452 – 1496 MHz
	-52 dBm
	1 MHz
	This requirement does not apply to BS operating in band n50, n74, n75, n92, n94 or n109

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

	-52 dBm
	1 MHz
	

	UTRA TDD Band a) or E-UTRA Band 34 or NR band n34
	2010 – 2025 MHz
	-52 dBm
	1 MHz
	This requirement does not apply to BS operating in Band n34.

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

	-52 dBm
	1 MHz
	

	UTRA TDD Band b) or E-UTRA Band 36
	1930 – 1990 MHz
	-52 dBm
	1 MHz
	This requirement does not apply to BS operating in Band n2 or n25.

	UTRA TDD Band c) or E-UTRA Band 37
	1910 – 1930 MHz
	-52 dBm
	1 MHz
	

	UTRA TDD Band d) or E-UTRA Band 38 or NR Band n38
	2570 – 2620 MHz
	-52 dBm
	1 MHz
	This requirement does not apply to BS operating in Band n38. 

	UTRA TDD Band f) or E-UTRA Band 39 or NR band n39
	1880 – 1920MHz
	-52 dBm
	1 MHz
	This requirement does not apply to BS operating in Band n39.

	UTRA TDD Band e) or E-UTRA Band 40 or NR Band n40
	2300 – 2400MHz
	-52 dBm
	1 MHz
	This requirement does not apply to BS operating in Band n30 or n40.

	E-UTRA Band 41 or NR Band n41, n90
	2496 – 2690 MHz
	-52 dBm
	1 MHz
	This is not applicable to BS operating in Band n41, n53 or [n90].

	E-UTRA Band 42
	3400 – 3600 MHz
	-52 dBm
	1 MHz
	This is not applicable to BS operating in Band n48, n77 or n78.

	E-UTRA Band 43
	3600 – 3800 MHz
	-52 dBm
	1 MHz
	This is not applicable to BS operating in Band n48, n77 or n78.

	E-UTRA Band 44
	703 – 803 MHz
	-52 dBm
	1 MHz
	This is not applicable to BS operating in Band n28.

	E-UTRA Band 45
	1447 – 1467 MHz
	-52 dBm
	1 MHz
	

	E-UTRA Band 46 or NR Band n46
	5150 – 5925 MHz
	-52 dBm
	1 MHz
	This is not applicable to BS operating in Band n46, n96 or n102.

	E-UTRA Band 47
	5855 – 5925 MHz
	-52 dBm
	1 MHz
	

	E-UTRA Band 48 or NR Band n48
	3550 – 3700 MHz
	-52 dBm
	1 MHz
	This is not applicable to BS operating in Band n48, n77 or n78.

	E-UTRA Band 50 or NR band n50 
	1432 – 1517 MHz
	-52 dBm
	1 MHz
	This requirement does not apply to BS operating in Band n50, n51, n74, n75, n76, n91, n92, n93, n94 or n109.

	E-UTRA Band 51 or NR Band n51
	1427 – 1432 MHz
	-52 dBm
	1 MHz
	This requirement does not apply to BS operating in Band n50, n51, n75, n76, n91, n92, n93, n94 or n109.

	E-UTRA Band 53 or NR Band n53
	2483.5 - 2495 MHz
	-52 dBm
	1 MHz
	This requirement does not apply to BS operating in Band n41, n53 or n90.

	E-UTRA Band 54 or NR Band n54
	1670 – 1675 MHz
	-52 dBm
	1 MHz
	This requirement does not apply to BS operating in Band n54

	E-UTRA Band 65 or
	2110 – 2200 MHz
	-52 dBm
	1 MHz
	This requirement does not apply to BS operating in band n1 or n65. 

	NR Band n65
	1920 – 2010 MHz
	-49 dBm
	1 MHz
	For BS operating in Band n1, it applies for 1980 MHz to 2010 MHz, while the rest is covered in clause 6.5.5.2.2. 
This requirement does not apply to BS operating in band n65, since it is already covered by the requirement in clause 6.5.5.2.2.

	E-UTRA Band 66 or
	2110 – 2200 MHz
	-52 dBm
	1 MHz
	This requirement does not apply to BS operating in band n66.

	NR Band n66
	1710 – 1780 MHz
	-49 dBm
	1 MHz
	This requirement does not apply to BS operating in band n66, since it is already covered by the requirement in clause 6.5.5.2.2.

	E-UTRA Band 67 or NR Band n67
	738 – 758 MHz
	-52 dBm
	1 MHz
	This requirement does not apply to BS operating in Band n28 or n67.

	E-UTRA Band 68
	753 -783 MHz
	-52 dBm
	1 MHz
	This requirement does not apply to BS operating in band n28.

	
	698-728 MHz
	-49 dBm
	1 MHz
	For BS operating in Band n28, this requirement applies between 698 MHz and 703 MHz, while the rest is covered in clause 6.5.5.2.2.

	E-UTRA Band 69
	2570 – 2620 MHz
	-52 dBm
	1 MHz
	This requirement does not apply to BS operating in Band n38.

	E-UTRA Band 70 or
	1995 – 2020 MHz
	-52 dBm
	1 MHz
	This requirement does not apply to BS operating in band n2, n25 or n70

	NR Band n70
	1695 – 1710 MHz
	-49 dBm
	1 MHz
	This requirement does not apply to BS operating in band n70, since it is already covered by the requirement in clause 6.5.5.2.2.

	E-UTRA Band 71 or
	617 – 652 MHz
	-52 dBm
	1 MHz
	This requirement does not apply to BS operating in band n71 or n105

	NR Band n71
	663 – 698 MHz
	-49 dBm
	1 MHz
	This requirement does not apply to BS operating in band n71 or n105, since it is already covered by the requirement in clause 6.5.5.2.2.

	E-UTRA Band 72 or NR Band n72
	461 – 466 MHz
	-52 dBm
	1 MHz
	This requirement does not apply to BS operating in band n31 or n72.

	
	451 – 456 MHz
	-49 dBm
	1 MHz
	This requirement does not apply to BS operating in band n72, since it is already covered by the requirement in clause 6.5.5.2.2. This requirement does not apply to BS operating in band n31.

	E-UTRA Band 74 
	1475 – 1518 MHz
	-52 dBm
	1 MHz
	This requirement does not apply to BS operating in band n50, n74, n75, n92, n94 or n109.

	or NR Band n74
	1427 – 1470 MHz
	-49 dBm
	1MHz
	This requirement does not apply to BS operating in band n50, n51, n74, n75, n76, n91, n92, n93 or n94 or n109.

	E-UTRA Band 75 or NR Band n75
	1432 – 1517 MHz
	-52 dBm
	1 MHz
	This requirement does not apply to BS operating in Band n50, n51, n74, n75, n76, n91, n92, n93 or n94 or n109.

	E-UTRA Band 76 or NR Band n76
	1427 – 1432 MHz
	-52 dBm
	1 MHz
	This requirement does not apply to BS operating in Band n50, n51, n75, n76, n91, n92, n93, n94 or n109.

	NR Band n77
	3.3 – 4.2 GHz
	-52 dBm
	1 MHz
	This requirement does not apply to BS operating in Band n48, n77 or n78

	NR Band n78
	3.3 – 3.8 GHz
	-52 dBm
	1 MHz
	This requirement does not apply to BS operating in Band n48, n77 or n78

	NR Band n79
	4.4 – 5.0 GHz
	-52 dBm
	1 MHz
	This requirement does not apply to BS operating in Band n79

	NR Band n80
	1710 – 1785 MHz
	-49 dBm
	1 MHz
	This requirement does not apply to BS operating in band n3, since it is already covered by the requirement in clause 6.5.5.2.2.

	NR Band n82
	832 – 862 MHz
	-49 dBm
	1 MHz
	This requirement does not apply to BS operating in band n20, since it is already covered by the requirement in clause 6.5.5.2.2.

	NR Band n83
	703 – 748 MHz
	-49 dBm
	1 MHz
	This requirement does not apply to BS operating in band n28, since it is already covered by the requirement in clause 6.5.5.2.2.
For BS operating in Band n67, it applies for 703 MHz to 736 MHz.

	NR Band n84
	1920 – 1980 MHz

	-49 dBm
	1 MHz
	This requirement does not apply to BS operating in band n1, since it is already covered by the requirement in clause 6.5.5.2.2.

	E-UTRA Band 85 or NR Band n85
	728 – 746 MHz
	-52 dBm
	1 MHz
	This requirement does not apply to BS operating in band n12 or n85.
For NR BS operating in n29, it applies 1 MHz below the Band n29 downlink operating band (Note 5).

	
	698 – 716 MHz
	-49 dBm
	1 MHz
	This requirement does not apply to BS operating in band n12 or n85, since it is already covered by the requirement in clause 6.5.5.2.2.

	NR Band n86
	1710 – 1780 MHz
	-49 dBm
	1 MHz
	This requirement does not apply to BS operating in band n66, since it is already covered by the requirement in clause 6.5.5.2.2.

	NR Band n89
	824 – 849 MHz
	-49 dBm
	1 MHz
	This requirement does not apply to BS operating in band n5, since it is already covered by the requirement in clause 6.5.5.2.2.

	
	1427 – 1432 MHz
	-52 dBm
	1 MHz
	This requirement does not apply to BS operating in Band n50, n51, n75, n76 or n109

	NR Band n91
	832 – 862 MHz
	-49 dBm
	1 MHz
	This requirement does not apply to BS operating in band n20, since it is already covered by the requirement in clause 6.5.5.2.2.

	
	1432 – 1517 MHz
	-52 dBm
	1 MHz
	This requirement does not apply to BS operating in Band n50, n51, n74, n75, n76 or n109.

	NR Band n92
	832 – 862 MHz
	-49 dBm
	1 MHz
	This requirement does not apply to BS operating in band n20, since it is already covered by the requirement in clause 6.5.5.2.2.

	
	1427 – 1432 MHz
	-52 dBm
	1 MHz
	This requirement does not apply to BS operating in Band n50, n51, n75, n76 or n109.

	
	1432 – 1517 MHz
	-52 dBm
	1 MHz
	This requirement does not apply to BS operating in Band n50, n51, n74, n75, n76 or n109.

	NR Band n95
	2010 – 2025 MHz
	-52 dBm
	1 MHz
	

	NR Band n96
	5925 – 7125 MHz
	-52 dBm
	1 MHz
	This requirement does not apply to BS operating in Band n46, n96, n102 or n104.

	NR Band n97
	2300 – 2400MHz
	-52 dBm
	1 MHz
	

	NR Band n98
	1880 – 1920MHz
	-52 dBm
	1 MHz
	

	NR Band n99
	1626.5 – 1660.5 MHz
	-49 dBm
	1 MHz
	This requirement does not apply to BS operating in band n24, since it is already covered by the requirement in clause 6.5.5.2.2.

	
	874.4 – 880 MHz
	-49 dBm
	1 MHz
	This requirement does not apply to BS operating in band n100, since it is already covered by the requirement in clause 6.5.5.2.2.

	NR band n101
	1900 – 1910 MHz
	-52 dBm
	1 MHz
	This requirement does not apply to BS operating in Band n101.

	NR Band n102
	5925 – 6425 MHz
	-52 dBm
	1 MHz
	This requirement does not apply to BS operating in Band n46, n96, n102 or n104.

	E-UTRA Band 103
	757 –	758 MHz
	-52 dBm
	1 MHz
	

	
	787 –	788 MHz
	-49 dBm
	1 MHz
	

	NR Band n104
	6425 – 7125 MHz
	-52 dBm
	1 MHz
	This requirement does not apply to BS operating in Band n96, n102 or n104 

	NR Band n105
	612 – 652 MHz
	-52 dBm
	1 MHz
	This requirement does not apply to BS operating in Band n71 or n105

	
	663 – 703 MHz
	-49 dBm
	1 MHz
	This requirement does not apply to BS operating in  n105, since it is already covered by the requirement in clause 6.5.5.2.2.

	E-UTRA Band 106 or NR Band n106
	935 - 940 MHz
	-52 dBm
	1 MHz
	This requirement does not apply to BS operating in Band n106

	
	896 – 901 MHz
	-49 dBm
	1 MHz
	This requirement does not apply to BS operating in Band n5 or n26.
This requirement does not apply to BS operating in n106, since it is already covered by the requirement in clause 6.5.5.2.2.

	NR Band n109
	1432 – 1517 MHz
	-52 dBm
	1 MHz
	This requirement does not apply to BS operating in Band n50, n51, n74, n75, n76, n91, n92, n93, n94 or n109

	
	703 –733MHz
	-49 dBm
	1 MHz
	This requirement does not apply to BS operating in band n28, since it is already covered by the requirement in clause 6.5.5.2.2.



[bookmark: _Hlk497677260]NOTE 1:	As defined in the scope for spurious emissions in this clause, except for the cases where the noted requirements apply to a BS operating in Band n28, the co-existence requirements in table 6.5.5.2.3 -1 do not apply for the 10MHz frequency range immediately outside the downlink operating band (see table 5.2-1). Emission limits for this excluded frequency range may be covered by local or regional requirements.
NOTE 2:	Table 6.5.5.2.3 -1 assumes that two operating bands, where the frequency ranges in table 5.2-1 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.

Table 6.5.5.2.3-3: Void
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These requirements may be applied for the protection of other BS receivers when GSM900, DCS1800, PCS1900, GSM850, CDMA850, UTRA FDD, UTRA TDD, E-UTRA and/or NR BS are co-located with a BS.
The requirements assume a 30 dB coupling loss between transmitter and receiver and are based on co-location with base stations of the same class.
The basic limits are in table 6.5.5.2.4-1 for a BS where requirements for co-location with a BS type listed in the first column apply, depending on the declared Base Station class. 
Table 6.5.5.2.4-1: BS spurious emissions basic limits for BS co-located with another BS
	Type of co-located BS
	Frequency range for
	Basic limits
	Measurement
	Note

	
	co-location requirement
	MR BS
	bandwidth
	

	 DCS1800
	1710 – 1785 MHz
	-91 dBm
	100 kHz
	

	 PCS1900
	1850 – 1910 MHz
	-91 dBm
	100 kHz
	

	 GSM850 or CDMA850
	824 – 849 MHz
	-91 dBm
	100 kHz
	

	UTRA FDD Band I or E-UTRA Band 1 or NR Band n1
	1920 – 1980 MHz

	-91 dBm
	100 kHz
	

	UTRA FDD Band II or E-UTRA Band 2 or NR Band n2
	1850 – 1910 MHz

	-91 dBm
	100 kHz
	

	UTRA FDD Band III or E-UTRA Band 3 or NR Band n3
	1710 – 1785 MHz
	-91 dBm
	100 kHz
	

	UTRA FDD Band IV or E-UTRA Band 4
	1710 – 1755 MHz
	-91 dBm
	100 kHz
	

	UTRA FDD Band V or E-UTRA Band 5 or NR Band n5
	824 – 849 MHz
	-91 dBm
	100 kHz
	

	UTRA FDD Band VI, XIX or E-UTRA Band 6, 19
	830 – 845 MHz 
	-91 dBm
	100 kHz
	

	UTRA FDD Band VII or E-UTRA Band 7 or NR Band n7
	2500 – 2570 MHz
	-91 dBm
	100 kHz
	

	UTRA FDD Band IX or E-UTRA Band 9
	1749.9 – 1784.9 MHz
	-91 dBm
	100 kHz
	

	UTRA FDD Band X or E-UTRA Band 10
	1710 – 1770 MHz
	-91 dBm
	100 kHz
	

	UTRA FDD Band XI or E-UTRA Band 11
	1427.9 –1447.9 MHz
	-91 dBm
	100 kHz
	This is not applicable to BS operating in Band n50, n75, n91, n92, n93 or n94

	UTRA FDD Band XII or
E-UTRA Band 12 or NR Band n12
	699 – 716 MHz
	-91 dBm
	100 kHz
	

	UTRA FDD Band XIII or
E-UTRA Band 13 or NR Band n13
	777 – 787 MHz
	-91 dBm
	100 kHz
	

	UTRA FDD Band XIV or
E-UTRA Band 14 or NR Band n14
	788 – 798 MHz
	-91 dBm
	100 kHz
	

	E-UTRA Band 17
	704 – 716 MHz
	-91 dBm
	100 kHz
	

	E-UTRA Band 18 or NR Band n18
	815 – 830 MHz
	-91 dBm
	100 kHz
	

	UTRA FDD Band XX or E-UTRA Band 20 or NR Band n20
	832 – 862 MHz
	-91 dBm
	100 kHz
	

	UTRA FDD Band XXI or E-UTRA Band 21
	1447.9 – 1462.9 MHz
	-91 dBm
	100 kHz
	This is not applicable to BS operating in Band n50, n75, n92 or n94

	UTRA FDD Band XXII or E-UTRA Band 22
	3410 – 3490 MHz
	-91 dBm
	100 kHz
	This is not applicable to BS operating in Band n48, n77 or n78

	E-UTRA Band 24 or NR Band n24
	1626.5 – 1660.5 MHz
	-91 dBm
	100 kHz
	

	UTRA FDD Band XXV or
E-UTRA Band 25 or NR Band n25
	1850 – 1915 MHz
	-91 dBm
	100 kHz
	

	UTRA FDD Band XXVI or
E-UTRA Band 26 or NR Band n26
	814 – 849 MHz
	-91 dBm
	100 kHz
	

	E-UTRA Band 27
	807 – 824 MHz 
	-91 dBm
	100 kHz
	

	E-UTRA Band 28 or NR Band n28
	703 – 748 MHz
	-91 dBm
	100 kHz
	

	E-UTRA Band 30 or NR Band n30
	2305 – 2315 MHz 
	-91 dBm
	100 kHz
	

	E-UTRA Band 31 or NR Band n31
	452.5 – 457.5 MHz
	-91 dBm
	100 kHz
	

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

	-91 dBm
	100 kHz
	

	UTRA TDD Band a) or E-UTRA Band 34 or NR band n34
	2010 – 2025 MHz
	-91 dBm
	100 kHz
	This is not applicable to BS operating in Band n34

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

	-91 dBm
	100 kHz
	

	UTRA TDD Band b) or E-UTRA Band 36
	1930 – 1990 MHz
	-91 dBm
	100 kHz
	This is not applicable to BS operating in Band n2 or band n25

	UTRA TDD Band c) or E-UTRA Band 37
	1910 – 1930 MHz
	-91 dBm
	100 kHz
	

	UTRA TDD Band d) or E-UTRA Band 38 or NR Band n38
	2570 – 2620 MHz
	-91 dBm
	100 kHz
	This is not applicable to BS operating in Band n38.  

	UTRA TDD Band f) or E-UTRA Band 39 or NR band n39
	1880 – 1920MHz
	-91 dBm
	100 kHz
	This is not applicable to BS operating in Band n39

	UTRA TDD Band e) or E-UTRA Band 40 or NR Band n40
	2300 – 2400MHz
	-91 dBm
	100 kHz
	This is not applicable to BS operating in Band n30 or n40.

	E-UTRA Band 41 or NR Band n41, n90
	2496 – 2690 MHz
	-91 dBm
	100 kHz
	This is not applicable to BS operating in Band n41, n53 or [n90]

	E-UTRA Band 42
	3400 – 3600 MHz
	-91 dBm
	100 kHz
	This is not applicable to BS operating in Band n48, n77 or n78

	E-UTRA Band 43
	3600 – 3800 MHz
	-91 dBm
	100 kHz
	This is not applicable to BS operating in Band n48, n77 or n78

	E-UTRA Band 44
	703 – 803 MHz
	-91 dBm
	100 kHz
	This is not applicable to BS operating in Band n28

	E-UTRA Band 45
	1447 – 1467 MHz
	-91 dBm
	100 kHz
	

	E-UTRA Band 46 or NR Band n46
	5150 – 5925 MHz
	-91 dBm
	100 kHz
	This is not applicable to BS operating in Band n46, n96 or n102

	E-UTRA Band 48 or NR Band n48
	3550 – 3700 MHz
	-91 dBm
	100 kHz
	This is not applicable to BS operating in Band n48, n77 or n78

	E-UTRA Band 50 or NR Band n50 
	1432 – 1517 MHz
	-91 dBm
	100 kHz
	This is not applicable to BS operating in Band n51, n74, n75, n91, n92, n93 or n94

	E-UTRA Band 51 or NR Band n51
	1427 – 1432 MHz
	N/A
	100 kHz
	This is not applicable to BS operating in Band n50, n74, n75, n76, n91, n92, n93 or n94

	E-UTRA Band 53 or NR Band n53
	2483.5 – 2495 MHz
	-91 dBm
	100 kHz
	This is not applicable to BS operating in Band n41, n53 or n90

	E-UTRA Band 54 or NR Band n54
	1670 – 1675 MHz
	-91 dBm
	100 kHz
	This is not applicable to BS operating in Band n54

	E-UTRA Band 65 or NR Band n65
	1920 – 2010 MHz
	-91 dBm
	100 kHz
	

	E-UTRA Band 66 or NR Band n66
	1710 – 1780 MHz
	-91 dBm
	100 kHz
	

	E-UTRA Band 68
	698 – 728 MHz
	-91 dBm
	100 kHz
	

	E-UTRA Band 70 or NR Band n70
	1695 – 1710 MHz
	-91 dBm
	100 kHz
	

	E-UTRA Band 71 or NR Band n71
	663 – 698 MHz
	-91 dBm
	100 kHz
	

	E-UTRA Band 72 or NR Band n72
	451 – 456 MHz
	-91 dBm
	100 kHz
	

	E-UTRA Band 74 or NR Band n74 
	1427 – 1470 MHz
	-91 dBm
	100 kHz
	This is not applicable to BS operating in Band n50, n51, n91, n92, n93 or n94

	NR Band n77
	3.3 – 4.2 GHz
	-91 dBm
	100 kHz
	This is not applicable to BS operating in Band n48, n77 or n78

	NR Band n78
	3.3 – 3.8 GHz
	-91 dBm
	100 kHz
	This is not applicable to BS operating in Band n48, n77 or n78

	NR Band n79
	4.4 – 5.0 GHz
	-91 dBm
	100 kHz
	

	NR Band n80
	1710 – 1785 MHz
	-91 dBm
	100 kHz
	

	NR Band n82
	832 – 862 MHz
	-91 dBm
	100 kHz
	

	NR Band n83
	703 – 748 MHz
	-91 dBm
	100 kHz
	

	NR Band n84
	1920 – 1980 MHz
	-91 dBm
	100 kHz
	

	E-UTRA Band 85 or NR Band 85
	698 – 716 MHz
	-91 dBm
	100 kHz
	

	NR Band n86
	1710 – 1780 MHz
	-91 dBm
	100 kHz
	

	NR Band n89
	824 – 849 MHz
	-91 dBm
	100 kHz
	

	NR Band n91
	832 – 862 MHz
	N/A
	100 kHz
	

	NR Band n92
	832 – 862 MHz
	-91 dBm
	100 kHz
	

	NR Band n95
	2010 – 2025 MHz
	-91 dBm
	100 kHz
	

	NR Band n96
	5925 – 7125 MHz
	-90 dBm
	100 kHz
	This is not applicable to BS operating in Band n46, 
n96, n102 or n104

	NR Band n97
	2300 – 2400MHz
	-91 dBm
	100 kHz
	

	NR Band n98
	1880 – 1920MHz
	-91 dBm
	100 kHz
	

	NR Band n99
	1626.5 – 1660.5 MHz
	-91 dBm
	100 kHz
	

	NR Band n100
	874.4 – 880 MHz
	NA
	100 kHz
	

	NR Band n101
	1900 – 1910 MHz
	NA
	100 kHz
	

	NR Band n102
	5925 – 6425 MHz
	-90 dBm
	100 kHz
	This is not applicable to BS operating in Band n46, n96, n102 or n104

	E-UTRA Band 103
	787 – 788 MHz
	-91 dBm
	100 kHz
	

	NR Band n104
	6425 – 7125 MHz
	-90 dBm
	100 kHz
	This requirement does not apply to BS operating in Band n96, n102 or n104.

	NR Band n105
	663 – 703 MHz
	-91 dBm
	100 kHz
	

	NR Band n109
	703 – 733 MHz
	-91 dBm
	100 kHz
	



NOTE 1:	As defined in the scope for spurious emissions in this clause, the co-location requirements in table 6.5.5.2.4-1 do not apply for the frequency range extending 10MHz immediately outside the BS transmit frequency range of a downlink operating band (see table 5.2-1). The current state-of-the-art technology does not allow a single generic solution for co-location with other system on adjacent frequencies for 30dB BS-BS minimum coupling loss. However, there are certain site-engineering solutions that can be used. These techniques are addressed in TR 25.942 [4].
NOTE 2:	Table 6.5.5.2.4-1 assumes that two operating bands, where the corresponding BS transmit and receive frequency ranges in table 5.2-1 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-location requirements may apply that are not covered by the 3GPP specifications.
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The Tx spurious emissions for BS type 1-C for each antenna connector shall not exceed the basic limits specified in clause 6.5.5.2.
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Conducted receiver characteristics are specified at the antenna connector for BS type 1-C , with full complement of transceivers for the configuration in normal operating condition.
Unless otherwise stated, the following arrangements apply for conducted receiver characteristics requirements in clause 7:
-	Requirements apply during the BS receive period.
-	Reference requirements defined for the conducted receiver characteristics do not assume HARQ retransmissions.
NOTE 1:	In normal operating condition, A-IoT BS is configured as HD-FDD operation.
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The reference sensitivity power level PREFSENS is the minimum mean power received at the antenna connector for BS type 1-C at which a BLER requirement shall be met for a specified reference measurement channel.
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The BLER shall be less than or equal to 10% of the reference measurement channel as specified in annex A.1 with parameters specified in table 7.2.2-1 for A-IoT Medium range BS. 
Table 7.2.2-1: A-IoT Medium range BS reference sensitivity levels
	[bookmark: _Toc37260208][bookmark: _Toc44712198][bookmark: _Toc36817291][bookmark: _Toc29811739][bookmark: _Toc21127530][bookmark: _Toc45893511][bookmark: _Toc37267596]BS D2R channel bandwidth (KHz)
	DSB (kHz)
	Reference measurement channel

	Reference sensitivity power level, PREFSENS
 (dBm)

	200
	15
	A-FR1-A1-1 
	-95.2

	
	
	A-FR1-A1-2
	-92.2

	3520
	2880
	A-FR1-A1-3
	-72.4

	
	
	A-FR1-A1-4
	-69.4

	NOTE: Reference sensitivity power level is defined based on the CW power at the BS antenna connector as -38dBm without the cancellation of CW phase noise considered.
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Adjacent channel selectivity (ACS) is a measure of the receiver's ability to receive a wanted signal at its assigned channel frequency at the antenna connector for BS type 1-C in the presence of an adjacent channel signal with a specified centre frequency offset of the interfering signal to the band edge of a victim system.
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The MDR performance shall be [1%] of the reference measurement channel.
The wanted and the interfering signal coupled to the BS type 1-C antenna connector are specified in table 7.4.1.2-1 and the frequency offset between the wanted and interfering signal in table 7.4.1.2-2 for ACS. The reference measurement channel for the wanted signal is identified in table 7.2.2-1, 7.2.2-2 and 7.2.2-3 for each BS D2R channel bandwidth in any operating band and further specified in annex A.1. The characteristics of the interfering signal is further specified in annex D.
The ACS requirement is applicable outside the Base Station RF Bandwidth or Radio Bandwidth. The interfering signal offset is defined relative to the Base station RF Bandwidth edges or Radio Bandwidth edges.
Minimum conducted requirement is defined at the antenna connector for BS type 1-C.
· Table 7.4.1.2-1: Base station ACS requirement

	A-IoT
channel bandwidth of the lowest/highest carrier received [kHz]
	Wanted signal mean power [dBm]
	Interfering signal mean power [dBm]
	Interfering signal centre frequency offset to the lower/upper Base Station RF Bandwidth edge [kHz]
	Type of interfering signal

	200
	PREFSENS + 6dB (Note)
	-53
	±100
	3 MHz DFT-s-OFDM NR signal, 15 kHz SCS, 1 RB，closest to wanted signal

	3520
	PREFSENS + 6dB (Note)
	-53
	±100
	3 MHz DFT-s-OFDM NR signal

	Note:	PREFSENS depends on the sub-carrier spacing as specified in Table X




· Table 7.4.1.2-2: Base Station ACS interferer frequency offset values
	BS channel bandwidth of the lowest/highest carrier received (kHz)
	Interfering signal centre frequency offset from the lower/upper Base Station RF Bandwidth edge or sub-block edge inside a sub-block gap (kHz)
	Type of interfering signal

	200
	±100
	3 MHz DFT-s-OFDM NR signal, 15 kHz SCS, 1 RB，closest to wanted signal

	3520
	±100
	3 MHz DFT-s-OFDM NR signal
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The in-band blocking characteristics is a measure of the receiver's ability to receive a wanted signal at its assigned channel at the antenna connector for BS type 1-C in the presence of an unwanted interferer, which is an NR signal for general blocking or an NR signal with one resource block for narrowband blocking.
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The MDR performance shall be [1%] of the reference measurement channel, with a wanted and an interfering signal coupled to BS type 1-C antenna connector using the parameters in tables 7.4.2.2-1, 7.4.2.2-2 and 7.4.2.2-3 for general blocking and narrowband blocking requirements. The reference measurement channel for the wanted signal is identified in clause 7.2.2 for each BS channel bandwidth and further specified in annex A.1. The characteristics of the interfering signal is further specified in annex D. 
.
The in-band blocking requirements apply outside the Base Station RF Bandwidth or Radio Bandwidth. The interfering signal offset is defined relative to the Base Station RF Bandwidth edges or Radio Bandwidth edges.
The in-band blocking requirement shall apply from FUL,low - ΔfOOB to FUL,high + ΔfOOB, excluding the downlink frequency range of the FDD operating band. The ΔfOOB for BS type 1-C is defined in table 7.4.2.2-0.
Minimum conducted requirement is defined at the antenna connector for BS type 1-C.
· Table 7.4.2.2-0: ΔfOOB offset for NR operating bands
	BS type
	Operating band characteristics
	ΔfOOB (MHz)

	
	FUL,high – FUL,low ≤ 200 MHz
	20

	BS type 1-C
	200 MHz < FUL,high – FUL,low ≤ 900 MHz
	60

	
	
	




· Table 7.4.2.2-1: Base station general blocking requirement
	BS channel bandwidth of the lowest/highest carrier received (kHz)
	Wanted signal mean power (dBm) 
(Note 2)
	Interfering signal mean power (dBm)
	Interfering signal centre frequency minimum offset from the lower/upper Base Station RF Bandwidth edge or sub-block edge inside a sub-block gap (kHz)
	Type of interfering signal

	200
	PREFSENS + x dB
	-38
	±7.5
	3 MHz DFT-s-OFDM NR signal
15 kHz SCS, 15 RBs

	3520
	PREFSENS + x dB
	-38
	±4760
	3 MHz DFT-s-OFDM NR signal
15 kHz SCS, 15 RBs

	NOTE 1:	 PREFSENS depends also on the BS channel bandwidth as specified in tables [7.2.2-1]
NOTE 2:	For a BS capable of single band operation only, "x" is equal to 6 dB. For a BS capable of multi-band operation, "x" is equal to 6 dB in case of interfering signals that are in the in-band blocking frequency range of the operating band where the wanted signal is present or in the in-band blocking frequency range of an adjacent or overlapping operating band. For other in-band blocking frequency ranges of the interfering signal for the supported operating bands, "x" is equal to 1.4 dB.
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The out-of-band blocking characteristics is a measure of the receiver ability to receive a wanted signal at its assigned channel at the antenna connector for BS type 1-C in the presence of an unwanted interferer out of the operating band, which is a CW signal for out-of-band blocking.
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the MDR performance shall be [1%] of the reference measurement channel, with a wanted and an interfering signal coupled to BS type 1-C antenna connector using the parameters in table 7.5.2-1.
 
The reference measurement channel for the wanted signal is identified in clause 7.2.2 for each BS channel bandwidth and further specified in annex A.1. The characteristics of the interfering signal is further specified in annex D. 
The out-of-band blocking requirement apply from 1 MHz to FUL,low - ΔfOOB and from FUL,high + ΔfOOB up to 12750 MHz, including the downlink frequency range of the FDD operating band for BS supporting FDD. The ΔfOOB for BS type 1-C and BS type 1-H is defined in table 7.4.2.2-0.
Minimum conducted requirement is defined at the antenna connector for BS type 1-C.
· Table 7.5.2-1: Out-of-band blocking performance requirement for NR
	Wanted Signal mean power (dBm)
	Interfering Signal mean power (dBm)
	Type of Interfering Signal

	PREFSENS +6 dB
(Note)
	-15 
	CW carrier 

	NOTE 1:	PREFSENS depends also on the BS channel bandwidth as specified in Table 7.2.2-1. 





[bookmark: _Toc106782875][bookmark: _Toc107311766][bookmark: _Toc107419350][bookmark: _Toc107474977][bookmark: _Toc114255570][bookmark: _Toc115186250][bookmark: _Toc123049064][bookmark: _Toc123051983][bookmark: _Toc123054452][bookmark: _Toc123717553][bookmark: _Toc124157129][bookmark: _Toc124266533][bookmark: _Toc131595891][bookmark: _Toc131740889][bookmark: _Toc131766423][bookmark: _Toc138837645][bookmark: _Toc156567466][bookmark: _Toc176876072][bookmark: _Toc187245577][bookmark: _Toc193202761]7.6	Receiver spurious emissions
[bookmark: _Toc21127550][bookmark: _Toc29811759][bookmark: _Toc36817311][bookmark: _Toc37260228][bookmark: _Toc37267616][bookmark: _Toc44712218][bookmark: _Toc45893531][bookmark: _Toc53178253][bookmark: _Toc53178704][bookmark: _Toc61178930][bookmark: _Toc61179400][bookmark: _Toc67916696][bookmark: _Toc74663294][bookmark: _Toc82621834][bookmark: _Toc90422681][bookmark: _Toc106782876][bookmark: _Toc107311767][bookmark: _Toc107419351][bookmark: _Toc107474978][bookmark: _Toc114255571][bookmark: _Toc115186251][bookmark: _Toc123049065][bookmark: _Toc123051984][bookmark: _Toc123054453][bookmark: _Toc123717554][bookmark: _Toc124157130][bookmark: _Toc124266534][bookmark: _Toc131595892][bookmark: _Toc131740890][bookmark: _Toc131766424][bookmark: _Toc138837646][bookmark: _Toc156567467][bookmark: _Toc176876073]7.6.1	General
The receiver spurious emissions power is the power of emissions generated or amplified in a receiver unit that appear at the antenna connector (for BS type 1-C). The requirements apply to all BS with separate RX and TX antenna connectors.
NOTE:	In this case for FDD operation the test is performed when both TX and RX are ON, with the TX antenna connectors terminated.
For antenna connectors supporting both RX and TX in FDD, the RX spurious emissions requirements are superseded by the TX spurious emissions requirements, as specified in clause 6.6.5.
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The receiver spurious emissions basic limits are provided in table 7.6.2-1.
· Table 7.6.2-1: General BS receiver spurious emissions limits
	Spurious frequency range
	Basic limits
	Measurement bandwidth
	Note

	30 MHz – 1 GHz
	-57 dBm
	100 kHz
	Note 1

	1 GHz – 12.75 GHz
	-47 dBm
	1 MHz
	Note 1, Note 2

	12.75 GHz – 5th harmonic of the upper frequency edge of the UL operating band in GHz
	-47 dBm
	1 MHz
	Note 1, Note 2, Note 3

	12.75 GHz ‑ 26 GHz
	-47 dBm
	1 MHz
	Note 1, Note 2, Note 5

	NOTE 1:	Measurement bandwidths as in ITU-R SM.329 [2], s4.1.
NOTE 2:	Upper frequency as in ITU-R SM.329 [2], s2.5 table 1.
NOTE 3:	Applies for Band for which the upper frequency edge of the UL operating band is greater than 2.55 GHz and less than or equal to 5.2 GHz.
NOTE 4:	The frequency range from ΔfOBUE below the lowest frequency of the BS transmitter operating band to ΔfOBUE above the highest frequency of the BS transmitter operating band may be excluded from the requirement. ΔfOBUE is defined in clause 6.6.1. For multi-band connectors, the exclusion applies for all supported operating bands.
NOTE 5:	Applies for Band for which the upper frequency edge of the UL operating band is greater than 5.2 GHz.



[bookmark: _Toc21127552][bookmark: _Toc29811761][bookmark: _Toc36817313][bookmark: _Toc37260230][bookmark: _Toc37267618][bookmark: _Toc44712220][bookmark: _Toc45893533][bookmark: _Toc53178255][bookmark: _Toc53178706][bookmark: _Toc61178932][bookmark: _Toc61179402][bookmark: _Toc67916698][bookmark: _Toc74663296][bookmark: _Toc82621836][bookmark: _Toc90422683][bookmark: _Toc106782878][bookmark: _Toc107311769][bookmark: _Toc107419353][bookmark: _Toc107474980][bookmark: _Toc114255573][bookmark: _Toc115186253][bookmark: _Toc123049067][bookmark: _Toc123051986][bookmark: _Toc123054455][bookmark: _Toc123717556][bookmark: _Toc124157132][bookmark: _Toc124266536][bookmark: _Toc131595894][bookmark: _Toc131740892][bookmark: _Toc131766426][bookmark: _Toc138837648][bookmark: _Toc156567469][bookmark: _Toc176876075]7.6.3	Minimum requirement for BS type 1-C
The RX spurious emissions requirements for BS type 1-C are that for each antenna connector, the power of emissions shall not exceed basic limits specified in table 7.6.2-1. 
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Third and higher order mixing of the two interfering RF signals can produce an interfering signal in the band of the desired channel. Intermodulation response rejection is a measure of the capability of the receiver to receive a wanted signal on its assigned channel frequency at the antenna connector for BS type 1-C in the presence of two interfering signals which have a specific frequency relationship to the wanted signal.
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The MDR performance shall be [1%] of the reference measurement channel, with a wanted signal at the assigned channel frequency and two interfering signals coupled to the BS type 1-C antenna connector, with the conditions specified in tables 7.7.2-1 and 7.7.2-2 for narrowband intermodulation performance. The reference measurement channel for the wanted signal is identified in tables 7.2.2-1, 7.2.2-2 and 7.2.2-3 for each BS channel bandwidth and further specified in annex A.1. The characteristics of the interfering signal is further specified in annex D.
The receiver intermodulation requirement is applicable outside the Base Station RF Bandwidth or Radio Bandwidth edges. The interfering signal offset is defined relative to the Base Station RF Bandwidth edges or Radio Bandwidth edges.
For a BS operating in non-contiguous spectrum within any operating band, the narrowband intermodulation requirement shall apply in addition inside any sub-block gap in case the sub-block gap is at least as wide as the channel bandwidth of the NR interfering signal in table 7.7.2-2 or 7.7.2-4. The interfering signal offset is defined relative to the sub-block edges inside the sub-block gap.
Table 7.7.2-1: Narrowband intermodulation performance requirement for A-IoT Medium Range BS 
	Channel bandwidth of the lowest/highest carrier received [kHz]
	Wanted signal mean power [dBm]
	Interfering signal mean power [dBm]
	Interfering RB centre frequency offset from the lower/upper Base Station RF Bandwidth edge or sub-block edge inside a sub-block gap [kHz]
	Type of interfering signal

	200
	PREFSENS + 6dB*
	-53
	±340
	CW

	
	
	-53
	±880
	5MHz E-UTRA signal, 1 RB**

	3520
	PREFSENS + 6dB*
	-53
	±270
	CW

	
	
	-53
	±780
	3.0 MHz E-UTRA signal, 1 RB**

	Note*:	PREFSENS depends on the sub-carrier spacing as specified in Table 7.2.1-5c.
Note**:	Interfering signal consisting of one resource block positioned at the stated offset, the channel bandwidth of the interfering signal is located adjacently to the lower/upper Base Station RF Bandwidth edge.
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[bookmark: _Toc193202764]8	A-IoT CW transmitter characteristics
[bookmark: _Toc193202765]78.1	General
Unless otherwise stated, the transmitter characteristics are specified at the antenna connector of the CW node with a single or multiple transmit antenna(s). The CW waveform for D2R backscattering is a single-tone unmodulated sinusoid.
NOTE: CW transmission and A-IoT BS Downlink (DL) data transmission are non-concurrent. For FDD bands, the CW is transmitted in Uplink (UL) operating band.
[bookmark: _Toc193202766]78.2	CW Output power
8.2.1	General
Output power of the CW node is the mean power of the single-tone signal delivered to a load with resistance equal to the nominal load impedance of the transmitter.
Rated total output power (Prated) of the CW node is the mean power of the single-tone signal that the manufacturer has declared to be available at the antenna connector during the transmitter ON period. The rated output power, Prated,, of the CW node shall be than or equal to +33 dBm.
Maximum output power (Pmax) of the base station is the mean power level of the single-tone signal measured at the antenna connector during the transmitter ON period in a specified reference condition.
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In normal conditions, the CW maximum output power, Pmax, shall remain within +2 dB and -2 dB of the rated output power, Prated, declared by the manufacturer.
In extreme conditions, the base station maximum output power, Pmax, shall remain within +2.5 dB and -2.5 dB of the rated output power, Prated, declared by the manufacturer.
In certain regions, the minimum requirement for normal conditions may apply also for some conditions outside the range of conditions defined as normal.

[bookmark: _Toc193202767]78.3	Frequency error
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The requirements in clause 8.3 apply to the transmitter ON period.
Frequency error is the measure of the difference between the actual carrier wave transmit frequency and the assigned frequency. This requirement shall be applied at the antenna connector supporting transmission in the operating band.
8.3.2	Minimum requirement
The frequency of carrier wave measurements shall be accurate to within ±0.1 ppm observed over a period of 1 ms compared to the carrier frequency declared by the manufacturer. 
8.4	Transmit OFF power
8.4.1	General
Transmit OFF power is defined as the mean power when the transmitter is OFF.
8.4.1	Minimum requirement
The transmit OFF power shall not exceed -50 dBm/MHz

[bookmark: _Toc193202769]78.45	Unwanted emission
8.5.1	General 
Unwanted emissions consist of phase noise, operating band unwanted emissions and spurious emissions. 

Unless otherwise stated, all requirements are measured as mean power (RMS).
8.5.2	Phase noise
8.5.2.1	General
The phase noise is the unwanted emissions outside the centre frequency of carrier wave resulting from random fluctuations in the phase of signal in the transmitter but excluding spurious emissions. The phase noise of the CW applies to ±7.5 kHz and ±120 kHz frequency offset (Δf) from centre frequency of carrier wave.

For the CW equipment declared capable of performing phase noise cancellation, the requirement in 8.5.2.2 is not applied. 

8.5.2.2	Minimum requirement
The phase noise power of CW transmitter shall not exceed the levels specified in Table 8.5.2.2-1

Table 8.5.2.2-1: CW phase noise emission limit
	Δf 
(kHz)
	Phase noise emission limit 
(dBc/Hz)

	± 7.5
	-97

	± 120
	-102 




[bookmark: _Hlk207202196][bookmark: _Hlk207202132]8.5.3	Operating band unwanted emissions	
[bookmark: _Toc187245523][bookmark: _Toc176876018]8.5.3.1	General
Unless otherwise stated, the operating band unwanted emission (OBUE) limits in FR1 are defined from 10 MHz below the lowest frequency of each supported uplink operating band up to 10 MHz above the highest frequency of each supported uplink operating band.
Emissions shall not exceed the maximum levels specified in the tables below, where:
-	f is the separation between the assigned transmission frequency and the nominal -3dB point of the measuring filter closest to the carrier frequency.
[bookmark: _Toc187245524][bookmark: _Toc176876019]8.5.3.2	Minimum requirement
The operating band unwanted emissions shall not exceed the maximum levels specified in the Table 8.5.2.2-1. The spectrum emission limit between each Δf is linearly interpolated.
Table 8.5.3.2-1: CW node Operating band unwanted emissions
	Δf (kHz)
	Emission limit (dBm)
	Measurement bandwidth

	 200
	-18
	30 kHz

	 250
	-20
	30 kHz

	 350
	-25
	30 kHz

	 800
	-26
	30 kHz

	 1200
	-19
	1 MHz

	 5200~10000
	-23
	1 MHz




8.5.4	Transmitter spurious emissions
[bookmark: _Toc187245534][bookmark: _Toc176876029]8.5.4.1	General
The transmitter spurious emission limits shall apply from 9 kHz to 12.75 GHz, excluding the frequency range from 10MHz below the lowest frequency of each supported uplink operating band, up to 10 MHz above the highest frequency of each supported uplink operating band.
[bookmark: _Toc187245535][bookmark: _Toc176876030]8.5.4.2	Minimum requirement
The power of any spurious emission shall not exceed the limits in Table 8.5.3.2-1.
[bookmark: _CRTable6_6_3_12][bookmark: _Hlk203149872]Table 8.5.4.2-1: Spurious emissions limits
	Frequency Range
	Maximum Level
	Measurement bandwidth

	9 kHz  f < 150 kHz
	-36 dBm
	1 kHz 

	150 kHz  f < 30 MHz
	-36 dBm
	10 kHz 

	30 MHz  f < 1000 MHz
	-36 dBm
	100 kHz

	1 GHz  f < 12.75 GHz
	-30 dBm
	1 MHz



[bookmark: tsgNames][bookmark: startOfAnnexes][bookmark: _Toc129708886]
Annex <A> (normative):
<Normative annex for a Technical Specification>
Start each annex on a new page.
Annexes are labelled A, B, C, etc. and designated either "normative" or "informative" depending on their content.
Normative annexes only to appear in Technical Specifications. Use style "Heading 8".

Annex A (informative):
D2R channel bandwidth
The following describes the equation to derive BS D2R channel bandwidth.
For BS D2R CBW:
D2R CBW for BS (kHz)
= ceiling ((2SB Transmission BW_without SFO× (1/2) +2× Small frequency shift_without SFO)/0.9)
=ceiling ( (2+2R)/Tb × (1+∣SFO∣)/0.9)
=ceiling ( (1+R)/ (Tc ×R) × (1+∣SFO∣)/0.9) 
The 0.9 divisor presents the 90% BS filter spectrum utility (10% guard band).
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Reference measurement channels
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	Reference channel
	[bookmark: OLE_LINK41][bookmark: OLE_LINK33][bookmark: OLE_LINK34][bookmark: OLE_LINK43][bookmark: OLE_LINK32][bookmark: OLE_LINK40][bookmark: OLE_LINK42]A-FR1-A1-1
	A-FR1-A1-2
	A-FR1-A1-3
	A-FR1-A1-4

	DSB (kHz)
	15
	15
	2880
	2880

	Payload size (bits)
	96
	96
	96
	96

	CRC (bits)
	16
	16
	16
	16

	Preamble length
	31
	31
	31
	31

	Midamble length
	31
	31
	31
	31

	Midamble configuration I
	48
	48
	48
	48

	FEC
	1/3
	1/3
	1/3
	1/3

	Line code
	Manchester
	Manchester
	Manchester
	Manchester

	Modulation
	BPSK
	OOK
	BPSK
	OOK

	Waveform (CW)
	unmodulated single tone
	Unmodulated single tone
	unmodulated single tone
	unmodulated single tone

	Sampling frequency（SFO）
	between 0.01 and 0.1
	Between 0.01 and 0.1
	between 0.01 and 0.1
	Between 0.01 and 0.1

	Total symbols 
	398
	398
	398
	398
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Annex <B> (informative):
<Informative annex for a Technical Specification>
Informative annexes may appear in both Technical Specifications and Technical Reports. Use style "Heading 8" for use in TSs.
Informative annexes shall not contain requirements for the implementation of the Technical Specification.
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