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[bookmark: _Toc37181861][bookmark: _Toc37180973][bookmark: _Toc45881926][bookmark: _Toc29765491][bookmark: _Toc52560159][bookmark: _Toc21097929][bookmark: _Toc37181417]6	Transmitter characteristics
[bookmark: _Toc52560249][bookmark: _Toc37181507][bookmark: _Toc21098019][bookmark: _Toc45882016][bookmark: _Toc29765581][bookmark: _Toc37181951][bookmark: _Toc37181063]6.6	Unwanted emissions
Unwanted emissions consist of out-of-band emissions and spurious emissions [13]. Out of band emissions are unwanted emissions immediately outside the 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 in terms of an Operating band unwanted emissions requirement that defines limits for emissions in each supported downlink operating band plus the frequency ranges ΔfOBUE above and ΔfOBUE below each band. Emissions outside of this frequency range are limited by a spurious emissions requirement. The values of ΔfOBUE are defined in table 6.6-1. For a BS with multi-RAT operation where the individual RATs are in different RAT specific bands that partially or fully overlap; ΔfOBUE is according to the combined frequency range occupied by the overlapping bands.
Table 6.6-1: Maximum offset of OBUE outside the downlink operating band
	Operating band characteristics
	ΔfOBUE [MHz]

	[bookmark: OLE_LINK27][bookmark: OLE_LINK28]FDL_high – FDL_low  200 MHz
	10 

	[bookmark: OLE_LINK25]200 MHz < FDL_high – FDL_low  900 MHz
	40 



There is in addition a requirement for occupied bandwidth and an ACLR requirement applicable for some RATs.
[bookmark: _Toc29765614][bookmark: _Toc37181984][bookmark: _Toc52560282][bookmark: _Toc45882049][bookmark: _Toc21098052][bookmark: _Toc37181096][bookmark: _Toc37181540]6.6.4	Adjacent Channel Leakage Power Ratio (ACLR)
[bookmark: _Toc45882050][bookmark: _Toc52560283][bookmark: _Toc21098053][bookmark: _Toc29765615][bookmark: _Toc37181097][bookmark: _Toc37181985][bookmark: _Toc37181541]6.6.4.1	Definition and applicability
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: _Toc21098054][bookmark: _Toc52560284][bookmark: _Toc45882051][bookmark: _Toc37181986][bookmark: _Toc37181542][bookmark: _Toc37181098][bookmark: _Toc29765616]6.6.4.2	Minimum requirement
The minimum requirement is in TS 37.104 [2] subclause 6.6.4.
[bookmark: _Toc29765617][bookmark: _Toc37181543][bookmark: _Toc52560285][bookmark: _Toc21098055][bookmark: _Toc45882052][bookmark: _Toc37181099][bookmark: _Toc37181987]6.6.4.3	Test purpose
To verify that the adjacent channel leakage power ratio requirement shall be met as specified by the minimum requirement.
[bookmark: _Toc37181100][bookmark: _Toc21098056][bookmark: _Toc37181988][bookmark: _Toc45882053][bookmark: _Toc29765618][bookmark: _Toc37181544][bookmark: _Toc52560286]6.6.4.4	Method of test
For this requirement Tables 5.1-1 and 5.2-1 also refer to single-RAT specifications for UTRA; see clause 5. The following shall apply for references to UTRA single-RAT specifications:
-	For references to TS 25.141 [10], the method of test is specified in TS 25.141 [10], subclause 6.5.2.2.4.
-	For references to TS 25.142 [12], the method of test is specified in TS 25.142 [12], subclause 6.6.2.2.4.
For NR and E-UTRA ACLR requirement outside the Base Station RF Bandwidth edges and the ACLR requirement applied inside sub-block gap, in addition, for non-contiguous spectrum operation or Inter RF Bandwidth gap for multi-band operation using, the test configurations defined in subclause 4.8, the method of test described in subclauses 6.6.4.4.1 and 6.6.4.4.2 applies.
[bookmark: _Toc21098057][bookmark: _Toc37181101][bookmark: _Toc45882054][bookmark: _Toc37181545][bookmark: _Toc29765619][bookmark: _Toc37181989][bookmark: _Toc52560287]6.6.4.4.1	Initial conditions
Test environment:			normal; see Annex B.2.
Base Station RF Bandwidth positions to be tested:	BRFBW, MRFBW and TRFBW in single-band operation; see subclause 4.9.1; BRFBW_T’RFBW and B’RFBW_TRFBW in multi-band operation, see subclause 4.9.1.
1)	Connect the signal analyzer to the Base Station antenna connector as shown in Annex D.1.1.
2)	The measurement device characteristics shall be:
-	measurement filter bandwidth: defined in subclause 6.6.4.5;
-	detection mode: true RMS voltage or true average power.
[bookmark: _Toc21098058][bookmark: _Toc37181546][bookmark: _Toc52560288][bookmark: _Toc37181102][bookmark: _Toc29765620][bookmark: _Toc45882055][bookmark: _Toc37181990]6.6.4.4.2	Procedure
1)	Set the Base Station to transmit at maximum power according to the applicable test configuration in clause 5 using the corresponding test models or set of physical channels in subclause 4.9.2.
2)	For E-UTRA with NB-IoT (in-band and/or guard band operation), measure ACLR outside the Base Station RF Bandwidth edges and ACLR inside sub-block gap or Inter RF Bandwidth gap, in addition, for non-contiguous spectrum operation as specified in subclause 6.6.4.5.1. For NB-IoT stand-alone operation, measure ACLR as specified in subclause 6.6.4.5.5. For NR, measure ACLR outside the Base Station RF Bandwidth edges and ACLR inside sub-block gap or Inter RF Bandwidth gap, in addition, for non-contiguous spectrum operation as specified in subclause 6.6.4.5.6.
3)	For UTRA FDD, measure ACLR inside sub-block gap or Inter RF Bandwidth gap as specified in subclause 6.6.4.5.2.
4)	Measure Cumulative Adjacent Channel Leakage Power Ratio (CACLR) inside sub-block gap or the Inter RF Bandwidth gap as specified in subclause 6.6.4.5.4.
In addition, for a multi-band capable BS, the following step shall apply:
5)	For multi-band capable BS and single band tests, repeat the steps above per involved band where single band test configurations and test models shall apply with no carrier activated in the other band. For multi-band capable BS with separate antenna connector, the antenna connector not being under test in case of SBT or MBT shall be terminated.
[bookmark: _Toc45882056][bookmark: _Toc29765621][bookmark: _Toc37181103][bookmark: _Toc52560289][bookmark: _Toc37181991][bookmark: _Toc37181547][bookmark: _Toc21098059]6.6.4.5	Test requirements
[bookmark: _Toc29765622][bookmark: _Toc21098060][bookmark: _Toc52560290][bookmark: _Toc37181104][bookmark: _Toc37181992][bookmark: _Toc45882057][bookmark: _Toc37181548]6.6.4.5.1	E-UTRA test requirement
For E-UTRA, the test requirement is specified in Tables 6.6.4.5.1-1 and 6.6.4.5.1-2, and applies outside the Base Station RF Bandwidth or Maximum Radio Bandwidth.
For a BS operating in non-contiguous spectrum, the ACLR also applies for the first adjacent channel inside any sub-blockgap with a gap size Wgap ≥ 15MHz. The ACLR requirement for the second adjacent channel applies inside any sub-block gap with a gap size Wgap ≥ 20 MHz. The CACLR test requirement in subclause 6.6.4.5.4 applies in sub block gaps for the frequency ranges defined in Table 6.6.4.5.4-1.
For a BS operating in multiple bands, where multiple bands are mapped onto the same antenna connector, the ACLR also applies for the first adjacent channel inside any Inter RF Bandwidth gap with a gap size Wgap ≥ 15MHz. The ACLR requirement for the second adjacent channel applies inside any Inter RF Bandwidth gap with a gap size Wgap ≥ 20 MHz. The CACLR requirement in subclause 6.6.4.5.4 applies in Inter RF Bandwidth gaps for the frequency ranges defined in Table 6.6.4.5.4-1.
The requirement applies during the transmitter on period.
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 centered on the adjacent channel frequency according to the tables below.
For Category A Wide Area BS, either the ACLR limits in the tables below or the absolute limit of -13dBm/MHz shall apply, whichever is less stringent.
For Category B Wide Area BS, either the ACLR limits in the tables below or the absolute limit of -15 dBm/MHz shall apply, whichever is less stringent.
For Medium Range BS, either the ACLR limits in the tables below or the absolute limit of -25 dBm/MHz shall apply, whichever is less stringent.
For Local Area BS, either the ACLR limits in the tables below or the absolute limit of -32dBm/MHz shall apply, whichever is less stringent.
For operation in paired spectrum, the ACLR shall be higher than the value specified in Table 6.6.4.5.1-1.
Table 6.6.4.5.1-1: Base Station ACLR in paired spectrum
	Channel bandwidth of E-UTRA Lowest/ Highest Carrier transmitted BWChannel [MHz] 
	BS adjacent channel centre frequency offset below the lower or above the upper Base Station RF Bandwidth edge
	Assumed adjacent channel carrier 
	Filter on the adjacent channel frequency and corresponding filter bandwidth
	ACLR limit

	1.4, 3.0, 5, 10, 15, 20
	0.5 x BWChannel
	E-UTRA of same BW
	Square (BWConfig)
	44.2 dB

	
	1.5 x BWChannel
	E-UTRA of same BW
	Square (BWConfig)
	44.2 dB

	
	2.5 MHz
	3.84 Mcps UTRA
	RRC (3.84 Mcps)
	44.2 dB

	
	7.5 MHz
	3.84 Mcps UTRA
	RRC (3.84 Mcps)
	44.2 dB

	NOTE 1:	BWChannel and BWConfig are the channel bandwidth and transmission bandwidth configuration of the E-UTRA Lowest/Highest Carrier transmitted on the assigned channel frequency.
NOTE 2:	The RRC filter shall be equivalent to the transmit pulse shape filter defined in TS 25.104 [3], with a chip rate as defined in this table.



For operation in unpaired spectrum, the ACLR shall be higher than the value specified in Table 6.6.4.5.1‑2.
Table 6.6.4.5.1-2: Base Station ACLR in unpaired spectrum with synchronized operation
	Channel bandwidth of E-UTRA Lowest/ Highest Carrier transmitted BWChannel [MHz] 
	BS adjacent channel centre frequency offset below the lower or above the upper Base StationRF Bandwidth edge
	Assumed adjacent channel carrier 
	Filter on the adjacent channel frequency and corresponding filter bandwidth
	ACLR limit

	1.4, 3
	0.5 x BWChannel
	E-UTRA of same BW
	Square (BWConfig)
	44.2 dB

	
	1.5 x BWChannel
	E-UTRA of same BW
	Square (BWConfig)
	44.2 dB

	
	0.8 MHz
	1.28 Mcps UTRA
	RRC (1.28 Mcps)
	44.2 dB

	
	2.4 MHz
	1.28 Mcps UTRA
	RRC (1.28 Mcps)
	44.2 dB

	5, 10, 15, 20
	0.5 x BWChannel
	E-UTRA of same BW
	Square (BWConfig)
	44.2 dB

	
	1.5 x BWChannel
	E-UTRA of same BW
	Square (BWConfig)
	44.2 dB

	
	0.8 MHz
	1.28 Mcps UTRA
	RRC (1.28 Mcps)
	44.2 dB

	
	2.4 MHz
	1.28 Mcps UTRA
	RRC (1.28 Mcps)
	44.2 dB

	
	2.5 MHz
	3.84 Mcps UTRA
	RRC (3.84 Mcps)
	44.2 dB

	
	7.5 MHz
	3.84 Mcps UTRA
	RRC (3.84 Mcps)
	44.2 dB

	
	5 MHz
	7.68 Mcps UTRA
	RRC (7.68 Mcps)
	44.2 dB

	
	15 MHz
	7.68 Mcps UTRA
	RRC (7.68 Mcps)
	44.2 dB

	NOTE 1:	BWChannel and BWConfig are the channel bandwidth and transmission bandwidth configuration of the E-UTRA Lowest/Highest Carrier transmitted on the assigned channel frequency.
NOTE 2:	The RRC filter shall be equivalent to the transmit pulse shape filter defined in TS 25.105 [4], with a chip rate as defined in this table.



For operation in non-contiguous paired spectrum, the ACLR shall be higher than the value specified in Table 6.6.4.5.1‑3.
Table 6.6.4.5.1-3: Base Station ACLR in non-contiguous paired spectrum
	Sub-block gap size (Wgap) where the limit applies
	BS adjacent channel centre frequency offset below or above the sub-block edge (inside the gap)
	Assumed adjacent channel carrier 
	Filter on the adjacent channel frequency and corresponding filter bandwidth
	ACLR limit

	Wgap ≥ 15 MHz
	2.5 MHz
	3.84 Mcps UTRA
	RRC (3.84 Mcps)
	44.2 dB

	Wgap ≥ 20 MHz
	7.5 MHz
	3.84 Mcps UTRA
	RRC (3.84 Mcps)
	44.2 dB

	NOTE:	The RRC filter shall be equivalent to the transmit pulse shape filter defined in TS 25.104 [3], with a chip rate as defined in this table.



For operation in non-contiguous unpaired spectrum, the ACLR shall be higher than the value specified in Table 6.6.4.5.1‑4.
Table 6.6.4.5.1-4: Base Station ACLR in non-contiguous unpaired spectrum
	Sub-block gap size (Wgap) where the limit applies
	BS adjacent channel centre frequency offset below or above the sub-block edge (inside the gap)
	Assumed adjacent channel carrier 
	Filter on the adjacent channel frequency and corresponding filter bandwidth
	ACLR limit

	Wgap ≥ 15 MHz
	2.5 MHz
	5MHz E-UTRA
	Square (BWConfig)
	44.2 dB

	Wgap ≥ 20 MHz
	7.5 MHz
	5MHz E-UTRA
	Square (BWConfig)
	44.2 dB



[bookmark: _Toc52560291][bookmark: _Toc29765623][bookmark: _Toc21098061][bookmark: _Toc37181993][bookmark: _Toc37181105][bookmark: _Toc37181549][bookmark: _Toc45882058]6.6.4.5.2	UTRA FDD test requirement
For UTRA FDD, the test requirement is specified in TS 25.141 [10] subclause 6.5.2.2.5, and applies outside the Base Station RF Bandwidth or Maximum Radio Bandwidth.
For a BS operating in non-contiguous spectrum, ACLR requirement also applies for the first adjacent channel, inside any sub-block gap with a gap size Wgap ≥ 15 MHz. The ACLR requirement for the second adjacent channel applies inside any sub-block gap with a gap size Wgap ≥ 20 MHz. The CACLR test requirement in subclause 6.6.4.5.4 applies in sub block gaps for the frequency ranges defined in Table 6.6.4.5.4-1.
For a BS operating in multiple bands, where multiple bands are mapped onto the same antenna connector, ACLR requirement also applies for the first adjacent channel, inside any Inter RF Bandwidth gap with a gap size Wgap ≥ 15 MHz. The ACLR requirement for the second adjacent channel applies inside any Inter RF Bandwidth gap with a gap size Wgap ≥ 20 MHz. The CACLR requirement in subclause 6.6.4.5.4 applies in Inter RF Bandwidth gaps for the frequency ranges defined in Table 6.6.4.5.4-1.
[bookmark: _Toc37181550][bookmark: _Toc29765624][bookmark: _Toc52560292][bookmark: _Toc21098062][bookmark: _Toc37181994][bookmark: _Toc45882059][bookmark: _Toc37181106]6.6.4.5.3	UTRA TDD test requirement
For UTRA TDD, the test requirement is specified in TS 25.142 [12] subclause 6.6.2.2.5, and applies outside the Base Station RF Bandwidth or Maximum Radio Bandwidth.
[bookmark: _Toc45882060][bookmark: _Toc21098063][bookmark: _Toc37181551][bookmark: _Toc52560293][bookmark: _Toc29765625][bookmark: _Toc37181995][bookmark: _Toc37181107]6.6.4.5.4	Cumulative ACLR requirement in non-contiguous spectrum
The following test requirement applies for sub-block or Inter RF Bandwidth gap sizes listed in Table 6.6.4.5.4-1,
-	Inside a sub-block gap within an operating band for a BS operating in non-contiguous spectrum.
-	Inside an Inter RF Bandwidth gap for a BS operating in multiple bands, where multiple bands are mapped on the same antenna connector.
The Cumulative Adjacent Channel Leakage Power Ratio (CACLR) in a sub-block gap or the Inter RF Bandwidth gap is the ratio of 
a)	the sum of the filtered mean power centred on the assigned channel frequencies for the two carriers adjacent to each side of the sub-block gap or the Inter RF Bandwidth gap, and
b)	the filtered mean power centred on a frequency channel adjacent to one of the respective sub-block edges or Base Station RF Bandwidth edges. 
The requirement applies to adjacent channels of NR, E-UTRA or UTRA carriers allocated adjacent to each side of the sub-block gap or the Inter RF Bandwidth gap. The assumed filter for the adjacent channel frequency is defined in Table 6.6.4.5.4-1 and the filters on the assigned channels are defined in Table 6.6.4.5.4-2.
NOTE:	If the RAT on the assigned channel frequencies is different, the filters used are also different.
For Wide Area Category A BS, either the CACLR limits in Table 6.6.4.5.4-1 or the absolute limit of -13dBm/MHz shall apply, whichever is less stringent.
For Wide Area Category B BS, either the CACLR limits in Table 6.6.4.5.4-1 or the absolute limit of -15dBm/MHz shall apply, whichever is less stringent.
For Medium Range BS, either the CACLR limits in Table 6.6.4.4-1 or the absolute limit of -25 dBm/MHz shall apply, whichever is less stringent.
For Local Area BS, either the CACLR limits in Table 6.6.4.4-1 or the absolute limit of -32 dBm/MHz shall apply, whichever is less stringent.
The CACLR for E-UTRA and UTRA carriers located on either side of the sub-block gap or the Inter RF Bandwidth gap shall be higher than the value specified in Table 6.6.4.5.4-1.
Table 6.6.4.5.4-1: Base Station CACLR in non-contiguous spectrum or multiple bands
	Band Category
	Sub-block or Inter RF Bandwidth gap size (Wgap) where the limit applies (MHz)
	BS adjacent channel centre frequency offset below or above the sub-block edge or the Base Station RF Bandwidth edge (inside the gap)
	Assumed adjacent channel carrier (informative)
	Filter on the adjacent channel frequency and corresponding filter bandwidth
	CACLR limit

	BC1, BC2
	5 ≤ Wgap < 15 (Note 3)
	2.5 MHz
	3.84 Mcps UTRA
	RRC (3.84 Mcps)
	44.2 dB

	BC1, BC2
	10 ≤ Wgap < 20 (Note 3)
	7.5 MHz
	3.84 Mcps UTRA
	RRC (3.84 Mcps)
	44.2 dB

	BC3
	5 ≤ Wgap < 15 (Note 3)
	2.5 MHz
	5MHz E-UTRA
	Square (BWConfig)
	44.2 dB

	BC3
	10 < Wgap < 20 (Note 3)
	7.5 MHz
	5MHz E-UTRA
	Square (BWConfig)
	44.2 dB

	BC1, BC2, BC3
	5 ≤ Wgap < 45 (Note 4)
	2.5 MHz
	5 MHz NR (Note 2)
	Square (BWConfig)
	44.2 dB

	BC1, BC2, BC3
	10 ≤ Wgap < 50 (Note 4)
	7.5 MHz
	5 MHz NR (Note 2)
	Square (BWConfig)
	44.2 dB

	BC1, BC2, BC3
	20 ≤ Wgap < 30 (Note 3, 5)
	10 MHz
	20 MHz NR (Note 2)
	Square (BWConfig)
	44.2 dB

	BC1, BC2, BC3
	20 ≤ Wgap < 60 (Note 4)
	10 MHz
	20 MHz NR (Note 2)
	Square (BWConfig)
	44.2 dB

	BC1, BC2, BC3
	40 ≤ Wgap < 50 (Note 3, 5)
	30 MHz
	20 MHz NR (Note 2)
	Square (BWConfig)
	44.2 dB

	BC1, BC2, BC3
	40 ≤ Wgap < 80 (Note 4)
	30 MHz
	20 MHz NR (Note 2)
	Square (BWConfig)
	44.2 dB

	NOTE 1:	For BC1 and BC2 the RRC filter shall be equivalent to the transmit pulse shape filter defined in TS 25.104 [3], with a chip rate as defined in this table. 
NOTE 2:	With SCS that provides largest transmission bandwidth configuration (BWConfig).
NOTE 3:	Applicable in case the channel bandwidth of the carrier transmitted at the other edge of the gap is 5, 10, 15, 20 MHz.
NOTE 4:	Applicable in case the channel bandwidth of the NR carrier transmitted at the other edge of the gap is 25, 30, 40, 50, 60, 70, 80, 90, 100 MHz.
NOTE 5:	Applicable in case the channel bandwidth of the lowest/highest NR carrier transmitted is 25, 30, 40, 50, 60, 70, 80, 90, 100 MHz.



Table 6.6.4.5.4-2: Filter parameters for the assigned channel
	RAT of the carrier adjacent to the sub-block or Inter RF Bandwidth gap 
	Filter on the assigned channel frequency and corresponding filter bandwidth

	E-UTRA
	E-UTRA of same BW

	UTRA FDD
	RRC (3.84 Mcps)

	NR
	NR of same BW with SCS that provides largest transmission bandwidth configuration

	NOTE:	The RRC filter shall be equivalent to the transmit pulse shape filter defined in TS 25.104 [3], with a chip rate as defined in this table.



[bookmark: _Toc37181996][bookmark: _Toc37181552][bookmark: _Toc45882061][bookmark: _Toc29765626][bookmark: _Toc21098064][bookmark: _Toc37181108][bookmark: _Toc52560294]6.6.4.5.5	NB-IoT test requirement
For NB-IoT in-band and guard band operation, the E-UTRA minimum requirement specified in clause 6.6.4.5.1 shall apply.
For NB-IoT operation in NR in-band, the NR minimum requirement specified in clause 6.6.4.5.6 shall apply.
For NB-IoT standalone operation, the ACLR shall be higher than the value specified in Table 6.6.4.5.5-1.
Table 6.6.4.5.5-1: Base Station ACLR for NB-IoT standalone operation
	Channel bandwidth of standalone NB-IoT lowest/highest carrier transmitted BWChannel
	BS adjacent channel centre frequency offset below the lowest or above the highest carrier centre frequency transmitted 
	Assumed adjacent channel carrier (informative)
	Filter on the adjacent channel frequency and corresponding filter bandwidth
	ACLR limit

	200 kHz
	300 kHz
	Standalone NB-IoT
	Square (BWConfigl)
	39.2 dB

	
	500 kHz
	Standalone NB-IoT
	Square (BWConfig)
	49.2 dB

	NOTE 1:	BWConfig is the transmission bandwidth configuration of the E-UTRA Lowest/Highest Carrier transmitted on the assigned channel frequency.



[bookmark: _Toc37181109][bookmark: _Toc52560295][bookmark: _Toc21098065][bookmark: _Toc29765627][bookmark: _Toc45882062][bookmark: _Toc37181997][bookmark: _Toc37181553]6.6.4.5.6	NR test requirement
For NR, 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: _Hlk508123083]For a BS operating in non-contiguous spectrum, the ACLR requirement shall apply in sub-block gaps for the frequency ranges defined in table 6.6.4.5.6-2a, while the CACLR requirement shall apply in sub-block gaps for the frequency ranges defined in table 6.6.4.5.4-1.
For BS operating in multiple bands, where multiple bands are mapped onto the same antenna connector, the ACLR requirement shall apply in Inter RF Bandwidth gaps for the frequency ranges defined in table 6.6.4.5.6-2a, while the CACLR requirement in subclause 6.6.4.5.4 shall apply in Inter RF Bandwidth gaps for the frequency ranges defined in table 6.6.4.5.4-1.
The requirement shall apply during the transmitter ON period. 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. 
[bookmark: _Hlk508124711]The ACLR absolute limit in table 6.6.4.5.6-2 or the ACLR (CACLR) limit in table 6.6.4.5.6-1, 6.6.4.5.6-2a or 6.6.4.5.4-1, whichever is less stringent, shall apply for each antenna connector.
For operation in paired and unpaired spectrum, the ACLR shall be higher than the value specified in table 6.6.4.5.6‑1.
Table 6.6.4.5.6-1: Base station ACLR limit
	Channel bandwidth of lowest/highest NR carrier transmitted BWChannel [MHz] 
	BS adjacent channel centre frequency offset below the lowest or above the highest carrier centre frequency transmitted
	Assumed adjacent channel carrier (informative)
	Filter on the adjacent channel frequency and corresponding filter bandwidth
	ACLR limit

	5, 10, 15, 20, 25, 30, 35, 40, 45, 50, 60, 70, 80, 90,100 
	BWChannel
	NR of same BW (Note 2)
	Square (BWConfig)
	44.2 dB

	
	2 x BWChannel
	NR of same BW (Note 2)
	Square (BWConfig)
	44.2 dB

	
	BWChannel /2 + 2.5 MHz
	5 MHz E-UTRA
	Square (4.5 MHz)
	44.2 dB (Note 3)

	
	BWChannel /2 + 7.5 MHz
	5 MHz E-UTRA
	Square (4.5 MHz)
	44.2 dB (Note 3)

	NOTE 1:	BWChannel and BWConfig are the channel bandwidth and transmission bandwidth configuration of the lowest/highest NR carrier transmitted on the assigned channel frequency.
NOTE 2:	With SCS that provides largest transmission bandwidth configuration (BWConfig).
NOTE 3:	The requirements are applicable when the band is also defined for E-UTRA or UTRA.



[bookmark: _Hlk508123340]The ACLR absolute limit is specified in table 6.6.4.5.6‑2.
Table 6.6.4.5.6-2: Base station ACLR absolute limit
	BS category / BS class
	ACLR absolute limit

	Category A Wide Area BS
	-13 dBm/MHz

	Category B Wide Area BS
	-15 dBm/MHz

	Medium Range BS
	-25 dBm/MHz

	Local Area BS
	-32 dBm/MHz



[bookmark: _Hlk508123610]For operation in non-contiguous spectrum or multiple bands, the ACLR shall be higher than the value specified in Table 6.6.4.5.6‑2a.
Table 6.6.4.5.6-2a: Base Station ACLR limit in non-contiguous spectrum or multiple bands
	Channel bandwidth of lowest/highest NR carrier transmitted BWChannel [MHz] 
	Sub-block or Inter RF Bandwidth gap size (Wgap) where the limit applies [MHz]
	BS adjacent channel centre frequency offset below or above the sub-block or Base Station RF Bandwidth edge (inside the gap)
	Assumed adjacent channel carrier
	Filter on the adjacent channel frequency and corresponding filter bandwidth
	ACLR limit

	5, 10, 15, 20
	Wgap ≥ 15 (Note 3)
Wgap ≥ 45 (Note 4)
	2.5 MHz
	5 MHz NR (Note 2)
	Square (BWConfig)
	44.2 dB

	
	Wgap ≥ 20 (Note 3)
Wgap ≥ 50 (Note 4)
	7.5 MHz
	5 MHz NR (Note 2)
	Square (BWConfig)
	44.2 dB

	25, 30, 35, 40, 45, 50, 60, 70, 80, 90, 100
	Wgap ≥ 60 (Note 4)
Wgap ≥ 30 (Note 3) 
	10 MHz
	20 MHz NR (Note 2)
	Square (BWConfig)
	44.2 dB

	
	Wgap ≥ 80 (Note 4)
Wgap ≥ 50 (Note 3)
	30 MHz
	20 MHz NR (Note 2)
	Square (BWConfig)
	44.2 dB

	NOTE 1:	BWConfig is the transmission bandwidth configuration of the assumed adjacent channel carrier.
NOTE 2:	With SCS that provides largest transmission bandwidth configuration (BWConfig).
NOTE 3:	Applicable in case the channel bandwidth of the NR carrier transmitted at the other edge of the gap is 5, 10, 15, 20 MHz.
NOTE 4:	Applicable in case the channel bandwidth of the NR carrier transmitted at the other edge of the gap is 25, 30, 35, 40, 45, 50, 60, 70, 80, 90, 100 MHz.



[bookmark: _Toc37182014][bookmark: _Toc21098082][bookmark: _Toc52560312][bookmark: _Toc37181570][bookmark: _Toc29765644][bookmark: _Toc45882079][bookmark: _Toc37181126]7	Receiver characteristics
[bookmark: _Toc37181127][bookmark: _Toc52560313][bookmark: _Toc37181571][bookmark: _Toc29765645][bookmark: _Toc45882080][bookmark: _Toc21098083][bookmark: _Toc37182015]7.1	General
General test conditions for receiver tests are given in clause 4, including interpretation of measurement results and configurations for testing. BS configurations for the tests are defined in subclause 4.10.
Unless otherwise stated the requirements in clause 7 apply during the Base Station receive period.
Unless otherwise stated, a BS declared to be capable of E-UTRA with NB-IoT in-band or guard band operations (or any combination with GSM and/or UTRA and/or NR) is only required to pass the receiver tests for E-UTRA with NB-IoT in-band or guard band (or any combination with GSM and/or UTRA and/or NR); it is not required to perform the receiver tests again for E-UTRA only (or any combination with GSM and/or UTRA and/or NR).
For a BS declared to be capable of E-UTRA (and where applicable NR) with NB-IoT in-band operations, it is not required to perform the receiver test for subPRB allocation.
Unless otherwise stated, a BS declared to be capable of NB-IoT operation in NR in-band (or any combination with GSM and/or UTRA and/or E-UTRA) is only required to pass the receiver tests for NB-IoT operation in NR in-band (or any combination with GSM and/or UTRA and/or E-UTRA); it is not required to perform the receiver tests again for NR only (or any combination with GSM and/or UTRA and/or E-UTRA).
For a BS declared to be capable of NB-IoT operation in NR in-band (and where applicable E-UTRA) , it is not required to perform the receiver test for subPRB allocation.
[bookmark: _Toc29765703][bookmark: _Toc45882138][bookmark: _Toc37181185][bookmark: _Toc37182073][bookmark: _Toc52560371][bookmark: _Toc37181629][bookmark: _Toc21098141]7.7	Receiver intermodulation
[bookmark: _Toc37181630][bookmark: _Toc21098142][bookmark: _Toc29765704][bookmark: _Toc37182074][bookmark: _Toc52560372][bookmark: _Toc45882139][bookmark: _Toc37181186]7.7.1	Definition and applicability
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 in the presence of two interfering signals which have a specific frequency relationship to the wanted signal.
Unless otherwise stated, a BS declared to be capable of E-UTRA with NB-IoT in-band and guard band operations (or any combination with GSM and/or UTRA) is only required to pass the receiver intermodulation tests for E-UTRA with guard band operation (or any combination with GSM and/or UTRA). It’s not required to perform the receiver intermodulation tests again for E-UTRA with in-band operation (or any combination with GSM and/or UTRA).
[bookmark: _Toc29765705][bookmark: _Toc37181631][bookmark: _Toc21098143][bookmark: _Toc45882140][bookmark: _Toc52560373][bookmark: _Toc37181187][bookmark: _Toc37182075]7.7.2	Minimum requirement
The minimum requirement is in TS 37.104 [2], subclauses 7.7.1, 7.7.2 and 7.7.3.
[bookmark: _Toc45882141][bookmark: _Toc21098144][bookmark: _Toc29765706][bookmark: _Toc52560374][bookmark: _Toc37182076][bookmark: _Toc37181188][bookmark: _Toc37181632]7.7.3	Test purpose
The test purpose is to verify the ability of the BS receiver to inhibit the generation of intermodulation products in its non-linear elements caused by the presence of two high-level interfering signals at frequencies with a specific relationship to the frequency of the wanted signal.
[bookmark: _Toc37181633][bookmark: _Toc52560375][bookmark: _Toc29765707][bookmark: _Toc37181189][bookmark: _Toc45882142][bookmark: _Toc37182077][bookmark: _Toc21098145]7.7.4	Method of test
[bookmark: _Toc37181634][bookmark: _Toc21098146][bookmark: _Toc45882143][bookmark: _Toc52560376][bookmark: _Toc37182078][bookmark: _Toc37181190][bookmark: _Toc29765708]7.7.4.1	Initial conditions
Test environment: Normal; see Annex B.2.
Base Station RF Bandwidth positions to be tested:	In single-band operation: MRFBW if TC6 is applicable; BRFBW and TRFBW for other TC, see subclause 4.9.1, Table 5.1-1 and Table 5.2-1. In multi- band operation: BRFBW_T’RFBW and B’RFBW_TRFBW, see subclause 4.9.1.
1)	Set-up the measurement system as shown in Annex D.2.3. 
2)	Generate the wanted signal according to the applicable test configuration (see clause 5) using reference measurement channel to the BS under test as follows:
-	For E-UTRA see Annex A.1 in TS 36.141 [9].
-	For UTRA FDD see Annex A.2 in TS 25.141 [10].
-	For UTRA TDD see Annex A.2.1 in TS 25.142 [12].
-	For GSM see subclause 7.7.2 in TS 51.021 [11] and Annex P in TS 45.005 [6] for reference channels to test.
-	For NB-IoT see Annex A.14 in TS 36.141 [9].
-	For NR see Annex A.1 in TS 38.141-1 [26].
[bookmark: _Toc52560377][bookmark: _Toc37181191][bookmark: _Toc29765709][bookmark: _Toc37181635][bookmark: _Toc45882144][bookmark: _Toc37182079][bookmark: _Toc21098147]7.7.4.2	Procedure for general and narrowband intermodulation
1)	Adjust the signal generators to the type of interfering signals, levels and the frequency offsets as specified in Table 7.7.5.1-1 and Table 7.7.5.1-2 for general intermodulation requirement, and Table 7.7.5.2-1 and Table 7.7.5.2-2 for narrowband intermodulation requirement.
2)	Measure the performance of the wanted signal at the BS receiver, as defined in subclause 7.7.5.1 and 7.7.5.2, for the relevant carriers specified by the test configuration in subclause 4.8.
In addition, for a multi-band capable BS with separate antenna connectors, the following steps shall apply:
3)	For single band tests, repeat the steps above per involved band where single band test configurations shall apply with no carrier activated in the other band.
4)	For multi-band tests, the interfering signal shall first be applied on the same port as the wanted signal. The test shall be repeated with the interfering signal applied on the other port (if any) mapped to the same receiver as the wanted signal. Any antenna connector with no signal applied shall be terminated.
5)	Repeat step 6 with the wanted signal for the other band(s) applied on the respective port(s).
[bookmark: _Toc21098148][bookmark: _Toc37181192][bookmark: _Toc37182080][bookmark: _Toc29765710][bookmark: _Toc52560378][bookmark: _Toc45882145][bookmark: _Toc37181636]7.7.4.3	Procedure for additional narrowband intermodulation for GSM/EDGE
For a BS declared to support CS1 to CS6 or CS9 to CS13, the GSM/EDGE MC-BTS receiver intermodulation method of test is stated in TS 51.021 [11], applicable parts of subclause 7.7, shall apply for GSM/EDGE carriers.
The conditions specified in TS 45.005 [6], Annex P.2.2 apply for the GSM/EDGE intermodulation requirement.
If a BS is declared to support CS7 or CS15, the steps in subclause 7.7.4.3.1 and 7.7.4.3.2 for testing additional narrowband blocking for GSM/EDGE shall apply:
[bookmark: _Toc37181637][bookmark: _Toc21098149][bookmark: _Toc37182081][bookmark: _Toc29765711][bookmark: _Toc45882146][bookmark: _Toc37181193][bookmark: _Toc52560379]7.7.4.3.1	Initial conditions for additional narrowband intermodulation for GSM/EDGE for CS7 and CS15
Test environment:	Normal; see Annex B.2.
Base Station RF Bandwidth positions to be tested: MRFBW in single-band operation, see subclause 4.9.1,
1)	Set up the equipment as shown in Annex D.2.3.
2)	Generate the wanted signal according to the applicable test configuration (see clause 5) using applicable reference measurement channel to the BS under test as follows:
-	For GSM see subclause 7.7 in TS 51.021 [11] and Annex P.2.2 in TS 45.005 [6] for reference channels to test.
[bookmark: _Toc21098150][bookmark: _Toc52560380][bookmark: _Toc37181194][bookmark: _Toc29765712][bookmark: _Toc37182082][bookmark: _Toc45882147][bookmark: _Toc37181638]7.7.4.3.2	Procedure for additional narrowband intermodulation for GSM/EDGE for CS7 and CS15
1)	Set the BS according to the applicable test configuration(s) (see clause 5).
2)	Adjust the GSM/EDGE signal generator to the wanted signal levels as specified in TS 51.021, applicable parts of subclauses 7.7.
3)	Set-up the interfering signal as specified in TS 51.021, applicable parts of subclauses 7.7.
4)	Measure the performance of the GSM/EDGE wanted signal at the BS receiver, as defined in TS 51.021, applicable parts of subclause 7.7.
In addition, for multi-band capable BS and single band tests, repeat the procedure above per involved band where single band test configurations and test models shall apply with no carrier activated in the other band. Any antenna connector with no signal applied shall be terminated.
[bookmark: _Toc29765713][bookmark: _Toc37181639][bookmark: _Toc21098151][bookmark: _Toc52560381][bookmark: _Toc37181195][bookmark: _Toc45882148][bookmark: _Toc37182083]7.7.5	Test requirements
[bookmark: _Toc37181640][bookmark: _Toc37182084][bookmark: _Toc29765714][bookmark: _Toc37181196][bookmark: _Toc45882149][bookmark: _Toc21098152][bookmark: _Toc52560382]7.7.5.1	General intermodulation test requirement
Interfering signals shall be a CW signal and an E-UTRA or UTRA signal, as specified in Annex A. 
The requirement is applicable outside the Base Station RF Bandwidth or Maximum Radio Bandwidth. The interfering signal offset is defined relative to the Base Station RF Bandwidth edges or Maximum Radio Bandwidth edges.
For BS capable of multi-band operation, the requirement applies in addition inside any Inter RF Bandwidth gap, in case the gap size is at least twice as wide as the UTRA/E-UTRA interfering signal centre frequency offset from the Base Station RF Bandwidth edge. The interfering signal offset is defined relative to the Base Station RF Bandwidth edges inside the Inter RF Bandwidth gap.
For the wanted signal at the assigned channel frequency and two interfering signals coupled to the Base Station antenna input, using the parameters in Table 7.7.5.1-1 and 7.7.5.1-2, the following requirements shall be met:
-	For any measured E-UTRA carrier, the throughput shall be ≥ 95% of the maximum throughput of the reference measurement channel defined in TS 36.104 [5], subclause 7.2.
-	For any measured UTRA FDD carrier, the BER shall not exceed 0.001 for the reference measurement channel defined in TS 25.104 [3], subclause 7.2.
-	For any measured UTRA TDD carrier, the BER shall not exceed 0.001 for the reference measurement channel defined in TS 25.105 [4], subclause 7.2.
-	For any measured NB-IoT carrier (standalone or operating in E-UTRA in-band/guard band),, the throughput shall be ≥ 95% of the maximum throughput of the reference measurement channel defined in TS 36.104 [5], subclause 7.2.
-	For any measured NB-IoT carrier (operating in NR in-band), the throughput shall be ≥ 95% of the maximum throughput of the reference measurement channel defined in TS 38.104 [27], subclause 7.2.
-	For any measured NR carrier, the throughput shall be ≥ 95% of the maximum throughput of the reference measurement channel defined in TS 38.104 [27], subclause 7.2.
Table 7.7.5.1-1: General intermodulation requirement
	Base Station Type
	Mean power of interfering signals [dBm]
	Wanted Signal mean power [dBm]
	Type of interfering signal

	Wide Area BS
	-48+y (Note 6)
	PREFSENS +x dB (Note 2)
	See Table 7.7.5.1-2

	Medium Range BS
	-44+y (Note 6)
	PREFSENS +x dB (Note 3, 5)
	

	Local Area BS
	-38+y (Note 6)
	PREFSENS +x dB (Note 4, 5)
	

	NOTE 1:	PREFSENS depends on the RAT, the BS class and on the channel bandwidth, see subclause 7.2 in TS 37.104 [2]. For E-UTRA channel bandwidths 10, 15 and 20 MHz this requirement shall apply only for a FRC A1-3 mapped to the frequency range at the channel edge adjacent to the interfering signals.
NOTE 2:	For WA BS, "x" is equal to 6 in case of NR or E-UTRA or UTRA or NB-IoT wanted signals and equal to 3 in case of GSM/EDGE wanted signal.
NOTE 3:	For MR BS supporting GSM and/or UTRA, "x" is equal to 6 in case of UTRA wanted signals, 9 in case of NR or E-UTRA or NB-IoT wanted signal and equal to 3 in case of GSM/EDGE wanted signal.
NOTE 4:	For LA BS supporting GSM and/or UTRA, "x" is equal to 12 in case of NR or E-UTRA or NB-IoT wanted signals, 6 in case of UTRA wanted signal and equal to 3 in case of GSM/EDGE wanted signal. 
NOTE 5:	For a BS neither supporting GSM nor UTRA, x is equal to 6 for all BS classes if NR is supported, or x is equal to 9 for MR and 12 for LA BS if NR is not supported.
NOTE 6:	For a BS supporting NR but neither UTRA nor GSM; "y" is equal to -4 for the WA BS class, -3 for the MR BS class and -6 for the LA BS class. For all other cases, "y" is equal to zero for all BS classes.



Table 7.7.5.1-2: Interfering signals for intermodulation requirement
	RAT of the carrier adjacent to the upper/lower Base Station RF Bandwidth edge
	Interfering signal centre frequency offset from the Base Station RF Bandwidth edge [MHz]
	Type of interfering signal

	E-UTRA 1.4 MHz

	[bookmark: OLE_LINK5]±2.0 (BC1 and BC3) / 
±2.1 (BC2)
	CW

	
	±4.9
	1.4MHz E-UTRA signal

	E-UTRA 3 MHz or E-UTRA with NB-IoT in-band
	±4.4 (BC1 and BC3) / 
±4.5 (BC2)
	CW

	
	±10.5
	3MHz E-UTRA signal

	UTRA FDD and 
E-UTRA or E-UTRA with NB-IoT in-band/guard band 5 MHz
	±7.5
	CW

	
	±17.5
	5MHz E-UTRA signal

	E-UTRA or E-UTRA with NB-IoT in-band/guard band 10 MHz
	±7.375
	CW

	
	±17.5
	5MHz E-UTRA signal

	E-UTRA or E-UTRA with NB-IoT in-band/guard band15 MHz
	±7.25
	CW

	
	±17.5
	5MHz E-UTRA signal

	E-UTRA or E-UTRA with NB-IoT in-band/guard band 20 MHz
	±7.125
	CW

	
	±17.5
	5MHz E-UTRA signal

	GSM/EDGE
	±7.575
	CW

	
	±17.5
	5MHz E-UTRA signal

	NB-IoT standalone
	±7.575
	CW

	
	±17.5
	5MHz E-UTRA signal

	1.28 Mcps UTRA TDD
	±2.3 (BC3)
	CW

	
	±5.6 (BC3)
	1.28Mcps UTRA TDD signal

	NR 5 MHz or NR with NB-IoT operation in NR in-band
	±7.5
	CW

	
	±17.5
	5MHz E-UTRA signal

	NR 10 MHz or NR with NB-IoT operation in NR in-band
	±7.465
	CW

	
	±17.5
	5MHz E-UTRA signal

	NR 15 MHz or NR with NB-IoT operation in NR in-band
	±7.43
	CW

	
	±17.5
	5MHz E-UTRA signal

	NR 20 MHz or NR with NB-IoT operation in NR in-band
	±7.395
	CW

	
	±17.5
	5MHz E-UTRA signal

	NR 25 MHz or NR with NB-IoT operation in NR in-band
	±7.465
	CW

	
	±25
	20MHz E-UTRA signal

	NR 30 MHz or NR with NB-IoT operation in NR in-band
	±7.43
	CW

	
	±25
	20MHz E-UTRA signal

	NR 35 MHz or NR with NB-IoT operation in NR in-band
	±7.44
	CW

	
	±25
	20MHz E-UTRA signal

	NR 40 MHz or NR with NB-IoT operation in NR in-band
	±7.45
	CW

	
	±25
	20MHz E-UTRA signal

	NR 45 MHz or NR with NB-IoT operation in NR in-band
	±7.415
	CW

	
	±25
	20MHz E-UTRA signal

	NR 50 MHz or NR with NB-IoT operation in NR in-band
	±7.35
	CW

	
	±25
	20MHz E-UTRA signal

	NR 60 MHz
	±7.49
	CW

	
	±25
	20MHz E-UTRA signal

	NR 70 MHz
	±7.42
	CW

	
	±25
	20MHz E-UTRA signal

	NR 80 MHz
	±7.44
	CW

	
	±25
	20MHz E-UTRA signal

	NR 90 MHz
	±7.46
	CW

	
	±25
	20MHz E-UTRA signal

	NR 100 MHz
	±7.48
	CW

	
	±25
	20MHz E-UTRA signal



[bookmark: _Toc21098153][bookmark: _Toc37181197][bookmark: _Toc29765715][bookmark: _Toc52560383][bookmark: _Toc37181641][bookmark: _Toc37182085][bookmark: _Toc45882150]7.7.5.2	General narrowband intermodulation test requirement
Interfering signals shall be a CW signal and an E-UTRA 1RB signal, as specified in Annex A.
The requirement is applicable outside the Base Station RF Bandwidth or Maximum Radio Bandwidth. The interfering signal offset is defined relative to the Base Station RF Bandwidth edges or Maximum Radio Bandwidth edges.
For BS operating in non-contiguous spectrum within each supported operating band, the requirement applies in addition inside any sub-block gap in case the sub-block gap is at least as wide as the channel bandwidth of the E-UTRA interfering signal in Table 7.7.5.2-2. The interfering signal offset is defined relative to the sub-block edges inside the gap.
For BS capable of multi-band operation, the requirement applies in addition inside any Inter RF Bandwidth gap in case the gap size is at least as wide as the E-UTRA interfering signal in Table 7.7.5.2-2. The interfering signal offset is defined relative to the Base Station RF Bandwidth edges inside the Inter RF Bandwidth gap.
For the wanted signal at the assigned channel frequency and two interfering signals coupled to the Base Station antenna input, using the parameters in Table 7.7.5.2-1 and 7.7.5.2-2, the following requirements shall be met:
-	For any measured E-UTRA carrier, the throughput shall be ≥ 95% of the maximum throughput of the reference measurement channel defined in TS 36.104 [5], subclause 7.2.
-	For any measured UTRA FDD carrier, the BER shall not exceed 0.001 for the reference measurement channel defined in TS 25.104 [3], subclause 7.2.
-	For any measured UTRA TDD carrier, the BER shall not exceed 0.001 for the reference measurement channel defined in TS 25.105 [4], subclause 7.2.
-	For any measured GSM/EDGE carrier, the conditions are specified in TS 45.005 [6], Annex P.2.2.
-	For any measured NB-IoT carrier (standalone or operating in E-UTRA in-band/guard band), the throughput shall be ≥ 95% of the maximum throughput of the reference measurement channel defined in TS 36.104 [5], subclause 7.2.
-	For any measured NB-IoT carrier (operating in NR in-band), the throughput shall be ≥ 95% of the maximum throughput of the reference measurement channel defined in TS 38.104 [27], subclause 7.2.
-	For any measured NR carrier, the throughput shall be ≥ 95% of the maximum throughput of the reference measurement channel defined in TS 38.104 [27], subclause 7.2.
maximum throughput of the reference measurement channel defined in TS 38.104 [27], subclause 7.2.
Table 7.7.5.2-1: General narrowband intermodulation requirement
	Base Station Type
	Mean power of interfering signals [dBm]
	Wanted Signal mean power [dBm]
	Type of interfering signal

	Wide Area BS
	-52
	PREFSENS +x dB (NOTE 1)
	See Table 7.7.5.2-2

	Medium Range BS
	-47
	
	

	Local Area BS
	-44
	
	

	NOTE 1:	PREFSENS depends on the RAT, the BS class and on the channel bandwidth, see subclause 7.2 in TS 37.104.
"x" is equal to 6 in case of NR, NB-IoT,E-UTRA or UTRA wanted signals and equal to 3 in case of GSM/EDGE wanted signal. "x" is specified in Table 7.7.5.2-1a for NB-IoT




Table 7.7.5.2-2: Interfering signals for narrowband intermodulation requirement 
	RAT of the carrier adjacent to the upper/lower Base Station RF Bandwidth edge or sub-block edge
	Interfering signal centre frequency offset from the Base Station RF Bandwidthedge or sub-block edge inside a gap [kHz]
	Type of interfering signal

	E-UTRA 1.4 MHz
	±260 (BC1 and BC3) / 
±270 (BC2)
	CW

	
	±970 (BC1 and BC3) / 
±790 (BC2)
	1.4 MHz E-UTRA signal, 1 RB (NOTE 1)

	E-UTRA or E-UTRA with NB-IoT in-band 3 MHz
	±260 (BC1 and BC3) / 
±270 (BC2)
	CW

	
	±960 (BC1 and BC3) / 
±780 (BC2)
	3.0 MHz E-UTRA signal, 1 RB (NOTE 1)

	E-UTRA or E-UTRA with NB-IoT in-band/guard band 5 MHz
	±360 (NOTE 3)
	CW

	
	±1060
	5 MHz E-UTRA signal, 1 RB (NOTE 1)

	E-UTRA or E-UTRA with NB-IoT in-band/guard band 10 MHz
(NOTE 2)
	±325 (NOTE 3)
	CW

	
	±1240
	5 MHz E-UTRA signal, 1 RB (NOTE 1)

	E-UTRA or E-UTRA with NB-IoT in-band/guard band 15 MHz
(NOTE 2)
	±380 (NOTE 3)
	CW

	
	±1600
	5MHz E-UTRA signal, 1 RB (NOTE 1)

	E-UTRA or E-UTRA with NB-IoT in-band/guard band 20 MHz
(NOTE 2)
	±345 (NOTE 3)
	CW

	
	±1780
	5MHz E-UTRA signal, 1 RB (NOTE 1)

	UTRA FDD
	±345 (BC1 and BC2)
	CW

	
	±1780 (BC1 and BC2)
	5MHz E-UTRA signal, 1 RB (NOTE 1)

	GSM/EDGE
	±340
	CW

	
	±880
	5MHz E-UTRA signal, 1 RB (NOTE 1)

	NB-IoT standalone
	±340
	CW

	
	±880
	5MHz E-UTRA signal, 1 RB (NOTE 1)

	1.28Mcps UTRA TDD
	±190 (BC3)
	CW

	
	±970 (BC3)
	1.4 MHz E-UTRA signal, 1 RB (NOTE 1)

	NR 5 MHz or NR with NB-IoT operation in NR in-band
	±360
	CW

	
	±1420
	E-UTRA signal, 1 RB (NOTE 1)

	NR 10 MHz or NR with NB-IoT operation in NR in-band
	±370
	CW

	
	±1960
	E-UTRA signal, 1 RB (NOTE 1)

	NR 15 MHz or NR with NB-IoT operation in NR in-band (Note 2)
	±380
	CW

	
	±1960
	E-UTRA signal, 1 RB (NOTE 1)

	NR 20 MHz or NR with NB-IoT operation in NR in-band (Note 2)
	±390
	CW

	
	±2320
	E-UTRA signal, 1 RB (NOTE 1)

	NR 25 MHz or NR with NB-IoT operation in NR in-band (Note 2)
	±325
	CW

	
	±2350
	E-UTRA signal, 1 RB (NOTE 1)

	NR 30 MHz or NR with NB-IoT operation in NR in-band (Note 2)
	±335
	CW

	
	±2350
	E-UTRA signal, 1 RB (NOTE 1)

	NR 35 MHz or NR with NB-IoT operation in NR in-band (Note 2)
	±345
	CW

	
	±2710
	E-UTRA signal, 1 RB (NOTE 1)

	NR 40 MHz or NR with NB-IoT operation in NR in-band (Note 2)
	±355
	CW

	
	±2710
	E-UTRA signal, 1 RB (NOTE 1)

	NR 45 MHz or NR with NB-IoT operation in NR in-band (Note 2)
	±365
	CW

	
	±2710
	E-UTRA signal, 1 RB (NOTE 1)

	NR 50 MHz or NR with NB-IoT operation in NR in-band (Note 2)
	±375
	CW

	
	±2710
	E-UTRA signal, 1 RB (NOTE 1)

	NR 60 MHz (Note 2)
	±395
	CW

	
	±2710
	E-UTRA signal, 1 RB (NOTE 1)

	NR 70 MHz (Note 2)
	±415
	CW

	
	±2710
	E-UTRA signal, 1 RB (NOTE 1)

	NR 80 MHz (Note 2)
	±435
	CW

	
	±2710
	E-UTRA signal, 1 RB (NOTE 1)

	NR 90 MHz (Note 2)
	±365
	CW

	
	±2530
	E-UTRA signal, 1 RB (NOTE 1)

	NR 100 MHz (Note 2)
	±385
	CW

	
	±2530
	E-UTRA signal, 1 RB (NOTE 1)

	NOTE 1:	Interfering signal consisting of one resource block positioned at the stated offset, the channel bandwidth of the interfering signal is located adjacently to the Base Station RF Bandwidth edge or sub-block edge inside a gap.
NOTE 2:	This requirement shall apply only for an E-UTRA FRC A1-3 or NR G-FRC mapped to the frequency range at the channel edge adjacent to the interfering signals. 
NOTE 3:	The frequency offset shall be adjusted to accommodate the IMD product to fall in the NB-IoT RB for NB-IoT in-band/guard band operation.
NOTE 4:	The frequency offset shall be adjusted to accommodate the IMD product to fall in the NB-IoT RB for NB-IoT in-band/guard band operation.
NOTE 5:	If a BS RF receiver fails the test of the requirement, the test shall be performed with the CW interfering signal frequency shifted away from the wanted signal by 180 kHz and the E-UTRA interfering signal frequency shifted away from the wanted signal by 360 kHz. If the BS RF receiver still fails the test after the frequency shift, then the BS RF receiver shall be deemed to fail the requirement.
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The GSM/EDGE MC-BTS receiver intermodulation test requirements are stated in TS 51.021 [11], applicable parts of subclause 7.7, shall apply for GSM/EDGE carriers.
The conditions specified in TS 45.005 [6], Annex P.2.2 apply for the GSM/EDGE intermodulation requirement.
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