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1. Introduction
This contribution is a text proposal to TS 38.141-1 [1] for clarification that the core requirements are to be referenced for wanted signal mean power for receiver requirements. The changes are based on [2], and NOTE in tables listed below are corrected in this text proposal.

For FR1,

· ACS: Table 7.4.1.5-1
· In-band blocking: (General): Table 7.4.2.5-1
· In-band blocking: (Narrowband): Table 7.4.2.5-2
· Out-of-band blocking (General): Table 7.5.5.1-1
· Out-of-band blocking (Co-location): Table 7.5.5.2-1
· Receiver intermodulation (General): Table 7.7.5-1
· Receiver intermodulation (Narrowband): Table 7.7.5-3
2. Text Proposal
--------------Start of text proposal -------------
7.4.1.5
Test requirements

The throughput shall be ≥ 95% of the maximum throughput of the reference measurement channel.

For BS, the wanted and the interfering signal coupled to the BS type 1-C antenna connector or BS type 1-H TAB connector are specified in table 7.4.1.5-1 and the frequency offset between the wanted and interfering signal in table 7.4.1.5-2 for ACS. The reference measurement channel for the wanted signal is identified in table 7.2.5-1, 7.2.5-2 and 7.2.5-3 for each channel bandwidth and further specified in annex X. The characteristics of the interfering signal is further specified in annex A.
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.

For a BS operating in non-contiguous spectrum within any operating band, the ACS requirement shall apply in addition inside any sub-block gap, in case the sub-block gap size is at least as wide as the NR interfering signal in table 7.4.1.5-1. The interfering signal offset is defined relative to the sub-block edges inside the sub-block gap.
For a multi-band connector, the ACS requirement shall apply in addition inside any Inter RF Bandwidth gap, in case the Inter RF Bandwidth gap size is at least as wide as the NR interfering signal in table 7.4.1.5‑2. The interfering signal offset is defined relative to the Base Station RF Bandwidth edges inside the Inter RF Bandwidth gap
Conducted requirement is defined at the antenna connector for BS type 1-C and at the TAB connector for BS type 1-H.
Table 7.4.1.5-1: Base station ACS requirement

	BS channel bandwidth of the lowest/highest carrier received [MHz]
	Wanted signal mean power [dBm]
	Interfering signal mean power [dBm]

	5, 10, 15, 20, 
25, 30, 40, 50, 60, 70, 80, 90, 100  
(Note 1)
	PREFSENS + 6dB
	Wide Area: -52

Medium Range: -47

Local Area: -44

	NOTE 1: 
The SCS for the lowest/highest carrier received is the lowest SCS supported by the BS for that bandwidth. 
NOTE 2:
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 7.4.1.5-2: Base Station ACS interferer frequency offset values
	BS channel bandwidth of the lowest/highest carrier received [MHz]
	Interfering signal centre frequency offset from the lower/upper Base Station RF Bandwidth edge or sub-block edge inside a sub-block gap [MHz]
	Type of interfering signal

	5
	±2.5025
	5 MHz DFT-s-OFDM NR signal

SCS: 15kHz, 25 RB

	10
	±2.5075
	

	15
	±2.5125
	

	20
	±2.5025
	

	25
	±9.535
	20 MHz DFT-s-OFDM NR signal

SCS: 15kHz, 100 RB

	30
	±9.585
	

	40
	±9.535
	

	50
	±9.485
	

	60
	±9.585
	

	70
	±9.535
	

	80
	±9.485
	

	90
	±9.585
	

	100
	±9.535
	


[NOTE:
If the above Test Requirement differs from the Minimum Requirement then the Test Tolerance applied for this test is non-zero. The relationship between Minimum Requirements and Test Requirements is defined in subclause 4.1 and the explanation of how the Minimum Requirement has been adjusted by the Test Tolerance is given in annex C.2.]
--------------Omitted unchanged sections -------------
7.4.2.5
Test requirements

The throughput shall be ≥ 95% of the maximum throughput of the reference measurement channel, with a wanted and an interfering signal coupled to BS type 1-C antenna connector or BS type 1‑H TAB connector using the parameters in tables 7.4.2.5-1, 7.4.2.5-2 and 7.4.2.5-3 for general blocking and narrowband blocking requirements. The reference measurement channel for the wanted signal is identified in subclause 7.2.5 for each channel bandwidth and further specified in annex A. 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. 

For BS type 1-C and BS type 1-H, the in-band blocking requirement applies from FUL_low - ΔfOOB to FUL_high + ΔfOOB, excluding the downlink frequency range of the operating band. The ΔfOOB for BS type 1-C and BS type 1-H is defined in table 7.4.2.5-0.
Minimum conducted requirement is defined at the antenna connector for BS type 1-C and at the TAB connector for BS type 1-H.
Table 7.4.2.5-0: ΔfOOB offset for NR operating bands
	BS type
	Operating band characteristics
	ΔfOOB [MHz]

	BS type 1-C
	FUL_high – FUL_low ≤ 200 MHz
	20

	
	200 MHz < FUL_high – FUL_low ≤ 900 MHz
	60

	BS type 1-H
	FUL_high – FUL_low < 100 MHz
	20

	
	100 MHz ≤ FUL_high – FUL_low ≤ 900 MHz 
	60


For a BS operating in non-contiguous spectrum within any operating band, the in-band blocking requirements apply in addition inside any sub-block gap, in case the sub-block gap size is at least as wide as twice the interfering signal minimum offset in table 7.4.2.5-1. The interfering signal offset is defined relative to the sub-block edges inside the sub-block gap.
For a BS capable of multi-band operation, the blocking requirements apply in the in-band blocking frequency ranges for each supported operating band. The requirement applies in addition inside any Inter RF Bandwidth gap, in case the Inter RF Bandwidth gap size is at least as wide as twice the interfering signal minimum offset in table 7.4.2.5-1.
For a BS operating in non-contiguous spectrum within any operating band, the narrowband blocking requirement applies in addition inside any sub-block gap, in case the sub-block gap size is at least as wide as the channel bandwidth of the NR interfering signal in table 7.4.2.5-3. The interfering signal offset is defined relative to the sub-block edges inside the sub-block gap.

For a BS capable of multi-band operation, the narrowband blocking requirement applies in addition inside any Inter RF Bandwidth gap, in case the Inter RF Bandwidth gap size is at least as wide as the NR interfering signal in table 7.4.2.5-3. The interfering signal offset is defined relative to the Base Station RF Bandwidth edges inside the Inter RF Bandwidth gap.
Table 7.4.2.5-1: Base station general blocking requirement
	BS channel bandwidth of the lowest/highest carrier received [MHz]
	Wanted signal mean power [dBm]
	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 [MHz]
	Type of interfering signal

	5, 10, 15, 20
	PREFSENS + 6 dB
	Wide Area: -43

Medium Range: -38

Local Area: -35
	±7.5
	5 MHz DFT-s-OFDM NR signal 

SCS: 15 kHz, 25 RB

	25, 30, 40, 50, 60, 70, 80, 90, 100
	PREFSENS + 6 dB
	Wide Area: -43

Medium Range: -38

Local Area: -35
	±30
	20 MHz DFT-s-OFDM NR signal 

SCS: 15 kHz, 100 RB

	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 7.4.2.5-2: Base station narrowband blocking requirement
	BS channel bandwidth of the lowest/highest carrier received [MHz]
	Wanted signal mean power [dBm]
	Interfering signal mean power [dBm]

	5, 10, 15, 20, 25, 30, 40, 50, 60, 70, 80,90, 100 (Note 1)
	PREFSENS + 6 dB
	Wide Area: -49

Medium Range: -44

Local Area: -41

	NOTE 1: 
The SCS for the lowest/highest carrier received is the lowest SCS supported by the BS for that BS channel bandwidth
NOTE 2: 
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 7.4.2.5-3: Base station narrowband blocking interferer frequency offsets

	BS channel bandwidth of the lowest/highest carrier received [MHz]
	Interfering RB centre frequency offset to  the lower/upper Base Station RF Bandwidth edge or sub-block edge inside a sub-block gap [kHz]
	Type of interfering signal

	5
	±([342.5]+m*180),

m=0, 1, 2, 3, 4, 9, 14, 19, 24
	5 MHz DFT-s-OFDM NR signal, 1 RB

SCS: 15 kHz, 25 RB

	10
	±([347.5]+m*180),

m=0, 1, 2, 3, 4, 9, 14, 19, 24
	

	15
	±([352.5]+m*180),

m=0, 1, 2, 3, 4, 9, 14, 19, 24
	

	20
	±([342.5]+m*180),

m=0, 1, 2, 3, 4, 9, 14, 19, 24
	

	25
	±([557.5]+m*180),

m=0, 1, 2, 3, 4, 29, 54, 79, 104
	20 MHz DFT-s-OFDM NR signal, 1 RB

SCS: 15 kHz, 100 RB

	30
	±([562.5]+m*180),

m=0, 1, 2, 3, 4, 29, 54, 79, 104
	

	40
	±([557.5]+m*180),

m=0, 1, 2, 3, 4, 29, 54, 79, 104
	

	50
	±([552.5]+m*180),

m=0, 1, 2, 3, 4, 29, 54, 79, 104
	

	60
	±([562.5]+m*180),

m=0, 1, 2, 3, 4, 29, 54, 79, 104
	

	70
	±([557.5]+m*180),

m=0, 1, 2, 3, 4, 29, 54, 79, 104
	

	80
	±([552.5]+m*180),

m=0, 1, 2, 3, 4, 29, 54, 79, 104
	

	90
	±([562.5]+m*180),

m=0, 1, 2, 3, 4, 29, 54, 79, 104
	

	100
	±([557.5]+m*180),

m=0, 1, 2, 3, 4, 29, 54, 79, 104
	

	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 or sub-block edge inside a sub-block gap.


[NOTE:
If the above Test Requirement differs from the Minimum Requirement then the Test Tolerance applied for this test is non-zero. The relationship between Minimum Requirements and Test Requirements is defined in subclause 4.1 and the explanation of how the Minimum Requirement has been adjusted by the Test Tolerance is given in annex C.2.]
--------------Omitted unchanged sections -------------
7.5.5
Test requirements

7.5.5.1
General requirements

The throughput shall be ≥ 95% of the maximum throughput of the reference measurement channel, with a wanted and an interfering signal coupled to BS type 1-C antenna connector or BS type 1-H TAB connector using the parameters in table 7.5.2-1. The reference measurement channel for the wanted signal is identified in subclause 7.2.2 for each channel bandwidth and further specified in annex X. The characteristics of the interfering signal is further specified in annex A.
For BS type 1-C and BS type 1-H 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 operating band. The ΔfOOB for or BS type 1-C and BS type 1-H is defined in table 7.4.2.5-0.
Minimum conducted requirement is defined at the antenna connector for BS type 1-C and at the TAB connector for BS type 1-H.

[For a BS capable of multi-band operation, the requirement in the out-of-band blocking frequency ranges apply for each operating band, with the exception that the in-band blocking frequency ranges of all supported operating bands according to subclause 7.4.2.5 shall be excluded from the out-of-band blocking requirement.]

Table 7.5.5.1-1: 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: 
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..


7.5.5.2
Co-location requirements

This additional blocking requirement may be applied for the protection of NR BS receivers when GSM, CDMA, UTRA, E-UTRA BS or NR BS operating in a different frequency band are co-located with a NR BS. The requirement is applicable to all channel bandwidths supported by the NR BS.
The requirements in this clause assume a 30 dB coupling loss between interfering transmitter and NR BS receiver and are based on co-location with base stations of the same class. 

The throughput shall be ≥ 95% of the maximum throughput of the reference measurement channel, with a wanted and an interfering signal coupled to BS antenna input using the parameters in Table 7.5.5.2-1 for all the BS classes. The reference measurement channel for the wanted signal is identified in Tables 7.2.5-1, 7.2.5-2 and 7.2.5-3 for each channel bandwidth and further specified in Annex X. The characteristics of the interfering signal is further specified in annex D.
 For BS type 1-C and BS type 1-H blocking requirement for co-location with BS in other bands is applied for all operating bands for which co-location protection is provided.
Minimum conducted requirement is defined at the antenna connector for BS type 1-C and at the TAB connector for BS type 1-H.
Table 7.5.5.2-1: Blocking performance requirement for NR BS when co-located with BS in other frequency bands.

	Frequency range of interfering signal
	Wanted signal mean power for WA BS [dBm]
	Interfering signal mean power for WA BS [dBm]
	Interfering signal mean power for MR BS [dBm]
	Interfering signal mean power for LA BS [dBm]
	Type of interfering signal

	Frequency range of co-located downlink operating band
	PREFSENS +6dB
(Note 1)
	+16
	+8
	x (Note 2)
	CW carrier

	NOTE 1:
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 .

NOTE 2:
x = -7 dBm for NR BS co-located with Pico GSM850 or Pico CDMA850
x = -4 dBm for NR BS co-located with Pico DCS1800 or Pico PCS1900
x = -6 dBm for NR BS co-located with UTRA bands or E-UTRA bands or NR bands


--------------Omitted unchanged sections -------------
7.7.5
Test requirements

For NR, 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 table 7.2.5-1 and table 7.2.5-3 for each channel bandwidth and further specified in annex X. The characteristics of the interfering signal is further specified in annex A.
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 BS capable of multi-band operation or multi-band TAB 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 BS capable of multi-band operation or multi-band TAB 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 signal

	Wide Area BS
	PREFSENS +6 dB 
	-52
	See Table 7.7.5-2

	Medium Range BS
	PREFSENS +6 dB 
	-47
	

	Local Area BS
	PREFSENS +6 dB 
	-44
	

	NOTE 1: 
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

	5
	±7.5
	CW

	
	±17.5
	5 MHz DFT-s-OFDM NR signal, 25 RB

	10
	±7.45
	CW

	
	±17.5
	5 MHz DFT-s-OFDM NR signal, 25 RB

	15
	±7.43
	CW

	
	±17.5
	5 MHz DFT-s-OFDM NR signal, 25 RB

	20
	±7.38
	CW

	
	±17.5
	5 MHz DFT-s-OFDM NR signal, 25 RB

	25
	±7.45
	CW

	
	±25
	20MHz DFT-s-OFDM NR signal, 100 RB

	30
	±7.43
	CW

	
	±25
	20 MHz DFT-s-OFDM NR signal, 100 RB

	40
	±7.45
	CW

	
	±25
	20 MHz DFT-s-OFDM NR signal, 100 RB

	50
	±7.35
	CW

	
	±25
	20 MHz DFT-s-OFDM NR signal, 100 RB

	60
	±7.49
	CW

	
	±25
	20 MHz DFT-s-OFDM NR signal, 100 RB

	70
	±7.42
	CW

	
	±25
	20 MHz DFT-s-OFDM NR signal, 100 RB

	80
	±7.44
	CW

	
	±25
	20 MHz DFT-s-OFDM NR signal, 100 RB

	90
	±7.43
	CW

	
	±25
	20 MHz DFT-s-OFDM NR signal, 100 RB

	100
	±7.45
	CW

	
	±25
	20 MHz DFT-s-OFDM NR signal, 100 RB


Table 7.7.5-3: Narrowband intermodulation performance requirement in FR1 

	BS type
	Wanted signal mean power [dBm]
(NOTE 1)
	Interfering signal mean power [dBm]
	Type of interfering signal

	Wide Area BS
	PREFSENS + 6dB 
	-52
	See Table 7.7.5-4

	Medium Range BS
	PREFSENS + 6dB 
	-47
	

	Local Area BS
	PREFSENS + 6dB 
	-44
	

	NOTE 1: 
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]
	Type of interfering signal

	5
	±360
	CW

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

	10
	±325
	CW

	
	±1780
	5 MHz DFT-s-OFDM NR signal, 1 RB (Note 1)

	15 (Note 2)
	±380
	CW

	
	±1600
	5 MHz DFT-s-OFDM NR signal, 1 RB (Note 1)

	20 (Note 2)
	±345
	CW

	
	±1780
	5 MHz DFT-s-OFDM NR signal, 1 RB (Note 1)

	25 (Note 2)
	±325
	CW

	
	±1990
	20 MHz DFT-s-OFDM NR signal, 1 RB (Note 1)

	30 (Note 2)
	±320
	CW

	
	±1990
	20 MHz DFT-s-OFDM NR signal, 1 RB (Note 1)

	40 (Note 2)
	±310
	CW

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

	50 (Note 2)
	±330
	CW

	
	±3250
	20 MHz DFT-s-OFDM NR signal, 1 RB (Note 1)

	60 (Note 2)
	±350
	CW

	
	±3790
	20 MHz DFT-s-OFDM NR signal, 1 RB (Note 1)

	70 (Note 2)
	±400
	CW

	
	±4870
	20 MHz DFT-s-OFDM NR signal, 1 RB (Note 1)

	80 (Note 2)
	±390
	CW

	
	±4870
	20 MHz DFT-s-OFDM NR signal, 1 RB (Note 1)

	90 (Note 2)
	±340
	CW

	
	±5770
	20 MHz DFT-s-OFDM NR signal, 1 RB (Note 1)

	100 (Note 2)
	±340
	CW

	
	±5770
	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:
If the above Test Requirement differs from the Minimum Requirement then the Test Tolerance applied for this test is non-zero. The relationship between Minimum Requirements and Test Requirements is defined in subclause 4.1 and the explanation of how the Minimum Requirement has been adjusted by the Test Tolerance is given in annex C.2.]
--------------End of text proposal -------------
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