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7.7	Receiver intermodulation
[bookmark: _Toc66730012][bookmark: _Toc29809888][bookmark: _Toc45883614][bookmark: _Toc21099291][bookmark: _Toc53182323][bookmark: _Toc37270375][bookmark: _Toc29809379]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 at the antenna connector for BS type 1-C or TAB connector for BS type 1-H in the presence of two interfering signals which have a specific frequency relationship to the wanted signal.
[bookmark: _Toc29809380][bookmark: _Toc29809889][bookmark: _Toc45883615][bookmark: _Toc66730013][bookmark: _Toc21099292][bookmark: _Toc53182324][bookmark: _Toc37270376]7.7.2	Minimum requirement
The minimum requirements for BS type 1-C and BS type 1-H are in TS 38.104 [2], clause 7.7.2.
[bookmark: _Toc29809890][bookmark: _Toc66730014][bookmark: _Toc29809381][bookmark: _Toc21099293][bookmark: _Toc53182325][bookmark: _Toc45883616][bookmark: _Toc37270377]7.7.3	Test purpose
To verify that the BS type 1-C receiver and each BS type 1-H TAB connector receiver dynamic range, the relative throughput shall fulfil the specified limit.
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: _Toc45883617][bookmark: _Toc37270378][bookmark: _Toc66730015][bookmark: _Toc29809891][bookmark: _Toc53182326][bookmark: _Toc21099294][bookmark: _Toc29809382]7.7.4	Method of test
[bookmark: _Toc45883618][bookmark: _Toc29809892][bookmark: _Toc21099295][bookmark: _Toc29809383][bookmark: _Toc66730016][bookmark: _Toc37270379][bookmark: _Toc53182327]7.7.4.1	Initial conditions
Test environment: Normal; see annex B.2.
RF channels to be tested for single carrier (SC): M; see clause 4.9.1
Base Station RF Bandwidth positions to be tested for multi-carrier (MC) and/or CA:
-	MRFBW for single-band connector(s), see clause 4.9.1,
-	BRFBW_T'RFBW and B'RFBW_TRFBW for multi-band connector(s), see clause 4.9.1.
NOTE:	When testing in M (or MRFBW), if the interferer is fully or partially located outside the supported frequency range, then the test shall be done instead in B (or BRFBW) and T (or TRFBW), and only with the interferer located inside the supported frequency range.
[bookmark: _Toc21099296][bookmark: _Toc66730017][bookmark: _Toc45883619][bookmark: _Toc37270380][bookmark: _Toc53182328][bookmark: _Toc29809893][bookmark: _Toc29809384]7.7.4.2	Procedure
The minimum requirement is applied to all connectors under test.
For BS type 1-H the procedure is repeated until all TAB connectors necessary to demonstrate conformance have been tested; see clause 7.1.
1)	Connect the connector under test to measurement equipment as shown in annex D.2.7 for BS type 1-C and in annex D.4.6 for BS type 1-H. 
2)	For FDD operation, set the BS to transmit:
-	For single carrier operation set the connector under test to transmit at manufacturers declared rated carrier output power (Prated,c,AC or Prated,c,TABC, D.21).
-	For a connector under test declared to be capable of multi-carrier and/or CA operation (D.15-D.16) set the connector under test to transmit on all carriers configured using the applicable test configuration and corresponding power setting specified in clauses 4.7 and 4.8 using the corresponding test models or set of physical channels in clause 4.9.2.
3)	Set the signal generator for the wanted signal to transmit as specified in table 7.7.5-1 and 7.7.5-3.
4)	Set the signal generator(s) for the interfering signals to transmit at the frequency offset and as specified in table 7.7.5-2 and 7.7.5-4.
5)	Measure the throughput according to annex A.1.
In addition, for a multi-band connector, the following steps shall apply:
6)	For multi-band connector 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.
[bookmark: _Toc66730018][bookmark: _Toc21099297][bookmark: _Toc53182329][bookmark: _Toc37270381][bookmark: _Toc45883620][bookmark: _Toc29809385][bookmark: _Toc29809894]7.7.5	Test requirements
The throughput shall be ≥ 95% of the maximum throughput 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 or BS type 1-H TAB connector, with the conditions specified in tables 7.7.5-1 and 7.7.5-2 for intermodulation performance and in tables 7.7.5-3, and 7.7.5-4 for narrowband intermodulation performance. The reference measurement channel for the wanted signal is identified in tables 7.2.5-1 to 7.2.5-3 for each channel bandwidth and further specified in annex A.1. The characteristics of the interfering signal is further specified in annex E.
The subcarrier spacing for the modulated interfering signal shall in general be the same as the subcarrier spacing for the wanted signal, except for the case of wanted signal subcarrier spacing 60 kHz and BS channel bandwidth <=20MHz, for which the subcarrier spacing of the interfering signal should be 30 kHz.
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 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 NR interfering signal in table 7.7.5-2 or 7.7.5-4. The interfering signal offset is defined relative to the sub-block edges inside the sub-block gap.
For a multi-band connectors, the intermodulation requirement applies in addition inside any Inter RF Bandwidth gap, in case the gap size is at least twice as wide as the NR interfering signal centre frequency offset from the Base Station RF Bandwidth edge.
For a multi-band connectors, the narrowband intermodulation requirement applies in addition inside any Inter RF Bandwidth gap in case the gap size is at least as wide as the NR interfering signal in tables 7.7.5-2 and 7.7.5-4. The interfering signal offset is defined relative to the Base Station RF Bandwidth edges inside the Inter RF Bandwidth gap.
Table 7.7.5-1: General intermodulation requirement
	Base Station type
	Wanted Signal mean power (dBm)
	Mean power of interfering signals (dBm)
	Type of interfering signals

	Wide Area BS
	PREFSENS + 6 dB 
	-52
	

	Medium Range BS
	PREFSENS + 6 dB 
	-47
	See table 7.7.5-2

	Local Area BS
	PREFSENS + 6 dB 
	-44
	

	NOTE:	PREFSENS depends on the BS class and on the BS channel bandwidth as specified in TS 38.104 [2], table 7.2.2-1, 7.2.2-2 and 7.2.2-3. 



Table 7.7.5-2: Interfering signals for intermodulation requirement
	BS channel bandwidth of the lowest/highest carrier received (MHz)
	Interfering signal centre frequency offset from the lower/upper Base Station RF Bandwidth edge (MHz)
	Type of interfering signal (NOTE 3)

	5
	±7.5
	CW

	
	±17.5
	5 MHz DFT-s-OFDM NR signal, (NOTE 1)

	10
	±7.465
	CW

	
	±17.5
	5 MHz DFT-s-OFDM NR signal, (NOTE 1)

	15
	±7.43
	CW

	
	±17.5
	5 MHz DFT-s-OFDM NR signal, (NOTE 1)

	20
	±7.395
	CW

	
	±17.5
	5 MHz DFT-s-OFDM NR signal, (NOTE 1)

	25
	±7.465
	CW

	
	±25
	20MHz DFT-s-OFDM NR signal, (NOTE 2)

	30
	±7.43
	CW

	
	±25
	20 MHz DFT-s-OFDM NR signal, (NOTE 2)

	40
	±7.45
	CW

	
	±25
	20 MHz DFT-s-OFDM NR signal, (NOTE 2)

	50
	±7.35
	CW

	
	±25
	20 MHz DFT-s-OFDM NR signal, (NOTE 2)

	60
	±7.49
	CW

	
	±25
	20 MHz DFT-s-OFDM NR signal, (NOTE 2)

	70
	±7.42
	CW

	
	±25
	20 MHz DFT-s-OFDM NR signal, (NOTE 2)

	80
	±7.44
	CW

	
	±25
	20 MHz DFT-s-OFDM NR signal, (NOTE 2)

	90
	±7.46
	CW

	
	±25
	20 MHz DFT-s-OFDM NR signal, (NOTE 2)

	100
	±7.48
	CW

	
	±25
	20 MHz DFT-s-OFDM NR signal, (NOTE 2)

	NOTE 1:	For the 15 kHz subcarrier spacing, the number of RB is 25. For the 30 kHz subcarrier spacing, the number of RB is 10.
NOTE 2:	For the 15 kHz subcarrier spacing, the number of RB is 100. For the 30 kHz subcarrier spacing, the number of RB is 50. For the 60 kHz subcarrier spacing, the number of RB is 24.
NOTE 3:	The RBs shall be placed adjacent to the transmission bandwidth configuration edge which is closer to the Base Station RF Bandwidth edge.



Table 7.7.5-3: Narrowband intermodulation performance requirement in FR1
	BS type
	Wanted signal mean power (dBm)
(NOTE)
	Interfering signal mean power (dBm)
	Type of interfering signals

	Wide Area BS
	PREFSENS + 6 dB
	-52
	

	Medium Range BS
	PREFSENS + 6 dB
	-47
	See table 7.7.5-4

	Local Area BS
	PREFSENS + 6 dB
	-44
	

	NOTE:	PREFSENS depends on the BS channel bandwidth as specified in TS 38.104 [2], table 7.2.2-1, 7.2.2-2 and 7.2.2-3.



Table 7.7.5-4: Interfering signals for narrowband intermodulation requirement in FR1
	BS channel bandwidth of the lowest/highest carrier received (MHz)
	Interfering RB centre frequency offset from the lower/upper Base Station RF Bandwidth edge or sub-block edge inside a sub-block gap (kHz) (NOTE 3)
	Type of interfering signals

	5
	±360
	CW

	
	±1420
	5 MHz DFT-s-OFDM NR signal, 1 RB (NOTE 1)

	10
	±370
	CW

	
	±1960
	5 MHz DFT-s-OFDM NR signal, 1 RB (NOTE 1)

	15 (NOTE 2)
	±380
	CW

	
	±1960
	5 MHz DFT-s-OFDM NR signal, 1 RB (NOTE 1)

	20 (NOTE 2)
	±390
	CW

	
	±2320
	5 MHz DFT-s-OFDM NR signal, 1 RB (NOTE 1)

	25 (NOTE 2)
	±325
	CW

	
	±2350
	20 MHz DFT-s-OFDM NR signal, 1 RB (NOTE 1)

	30 (NOTE 2)
	±335
	CW

	
	±2350
	20 MHz DFT-s-OFDM NR signal, 1 RB (NOTE 1)

	40 (NOTE 2)
	±355
	CW

	
	±2710
	20 MHz DFT-s-OFDM NR signal, 1 RB (NOTE 1)

	50 (NOTE 2)
	±375
	CW

	
	±2710
	20 MHz DFT-s-OFDM NR signal, 1 RB (NOTE 1)

	60 (NOTE 2)
	±395
	CW

	
	±2710
	20 MHz DFT-s-OFDM NR signal, 1 RB (NOTE 1)

	70 (NOTE 2)
	±415
	CW

	
	±2710
	20 MHz DFT-s-OFDM NR signal, 1 RB (NOTE 1)

	80 (NOTE 2)
	±435
	CW

	
	±2710
	20 MHz DFT-s-OFDM NR signal, 1 RB (NOTE 1)

	90 (NOTE 2)
	±365
	CW

	
	±2530
	20 MHz DFT-s-OFDM NR signal, 1 RB (NOTE 1)

	100 (NOTE 2)
	±385
	CW

	
	±2530
	20 MHz DFT-s-OFDM NR signal, 1 RB (NOTE 1)

	NOTE 1:	Interfering signal consisting of one resource block positioned at the stated offset, the BS channel bandwidth of the interfering signal is located adjacently to the lower/upper Base Station RF Bandwidth edge or sub-block edge inside a sub-block gap.
NOTE 2:	This requirement shall apply only for a G-FRC mapped to the frequency range at the channel edge adjacent to the interfering signals.
NOTE 3:	The centre of the interfering RB refers to the frequency location between the two central subcarriers.
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