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1. Introduction
In RAN4#78 NB-IoT AH meeting, it was discussed whether specifying In-channel selectivity requirement for in-band operation or not, however RAN4 could not reach the consensus. The technical justifications of either necessity or unnecessity to specify were not clarified.

In this meeting [1], we propose to specify ICS requirement for in-band operation if the technical justification that LTE ICS requirement can cover NB-IoT is NOT agreed. Based on [1], we provide TP for master CR of 36.104 on In-channel selectivity requirement for in-band operation.
SNR was agreed in [2-3].
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[2] R4-164506, “WF on BS RF Rx REFSENS requirement”, Ericsson, RAN4#79, May 2016
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7.4
In-channel selectivity

In-channel selectivity (ICS) is a measure of the receiver ability to receive a wanted signal at its assigned resource block locations in the presence of an interfering signal received at a larger power spectral density. In this condition a throughput requirement shall be met for a specified reference measurement channel. The interfering signal shall be an E-UTRA signal as specified in Annex C and shall be time aligned with the wanted signal.
7.4.1
Minimum requirement

For E-UTRA, the throughput shall be ≥ 95% of the maximum throughput of the reference measurement channel as specified in Annex A with parameters specified in Table 7.4.1-1 for Wide Area BS, in Table 7.4.1-2 for Local Area BS, in Table 7.4.1-3 for Home BS and in Table 7.4.1-4 for Medium Range BS. 

Table 7.4.1-1 Wide Area BS in-channel selectivity for E-UTRA
	E-UTRA

channel bandwidth (MHz)
	Reference measurement channel
	Wanted signal mean power [dBm]
	Interfering signal mean power [dBm] 
	Type of interfering signal

	1.4
	A1-4 in Annex A.1
	-106.9
	-87
	1.4 MHz E-UTRA signal, 3 RBs

	3
	A1-5 in Annex A.1
	-102.1
	-84
	3 MHz E-UTRA signal, 6 RBs

	5
	A1-2 in Annex A.1
	-100.0
	-81
	5 MHz E-UTRA signal, 10 RBs

	10
	A1-3 in Annex A.1
	-98.5
	-77
	10 MHz E-UTRA signal, 25 RBs

	15
	A1-3 in Annex A.1*
	-98.5
	-77
	15 MHz E-UTRA signal, 25 RBs*

	20
	A1-3 in Annex A.1*
	-98.5
	-77
	20 MHz E-UTRA signal, 25 RBs*

	Note*: 
Wanted and interfering signal are placed adjacently around Fc


Table 7.4.1-2 Local Area BS in-channel selectivity for E-UTRA
	E-UTRA

channel bandwidth (MHz)
	Reference measurement channel
	Wanted signal mean power [dBm]
	Interfering signal mean power [dBm] 
	Type of interfering signal

	1.4
	A1-4 in Annex A.1
	-98.9
	-79
	1.4 MHz E-UTRA signal, 3 RBs

	3
	A1-5 in Annex A.1
	-94.1
	-76
	3 MHz E-UTRA signal, 6 RBs

	5
	A1-2 in Annex A.1
	-92.0
	-73
	5 MHz E-UTRA signal, 10 RBs

	10
	A1-3 in Annex A.1
	-90.5
	-69
	10 MHz E-UTRA signal, 25 RBs

	15
	A1-3 in Annex A.1*
	-90.5
	-69
	15 MHz E-UTRA signal, 25 RBs*

	20
	A1-3 in Annex A.1*
	-90.5
	-69
	20 MHz E-UTRA signal, 25 RBs*

	Note*: 
Wanted and interfering signal are placed adjacently around Fc


Table 7.4.1-3 Home BS in-channel selectivity for E-UTRA
	E-UTRA

channel bandwidth (MHz)
	Reference measurement channel
	Wanted signal mean power [dBm]
	Interfering signal mean power [dBm] 
	Type of interfering signal

	1.4
	A1-4 in Annex A.1
	-98.9
	-79
	1.4 MHz E-UTRA signal, 3 RBs

	3
	A1-5 in Annex A.1
	-94.1
	-76
	3 MHz E-UTRA signal, 6 RBs

	5
	A1-2 in Annex A.1
	-92.0
	-73
	5 MHz E-UTRA signal, 10 RBs

	10
	A1-3 in Annex A.1
	-90.5
	-69
	10 MHz E-UTRA signal, 25 RBs

	15
	A1-3 in Annex A.1*
	-90.5
	-69
	15 MHz E-UTRA signal, 25 RBs*

	20
	A1-3 in Annex A.1*
	-90.5
	-69
	20 MHz E-UTRA signal, 25 RBs*

	Note*: 
Wanted and interfering signal are placed adjacently around Fc


Table 7.4.1-4 Medium Range BS in-channel selectivity for E-UTRA
	E-UTRA

channel bandwidth (MHz)
	Reference measurement channel
	Wanted signal mean power [dBm]
	Interfering signal mean power [dBm] 
	Type of interfering signal

	1.4
	A1-4 in Annex A.1
	-101.9
	-82
	1.4 MHz E-UTRA signal, 3 RBs

	3
	A1-5 in Annex A.1
	-97.1
	-79
	3 MHz E-UTRA signal, 6 RBs

	5
	A1-2 in Annex A.1
	-95.0
	-76
	5 MHz E-UTRA signal, 10 RBs

	10
	A1-3 in Annex A.1
	-93.5
	-72
	10 MHz E-UTRA signal, 25 RBs

	15
	A1-3 in Annex A.1*
	-93.5
	-72
	15 MHz E-UTRA signal, 25 RBs*

	20
	A1-3 in Annex A.1*
	-93.5
	-72
	20 MHz E-UTRA signal, 25 RBs*

	Note*: 
Wanted and interfering signal are placed adjacently around Fc


For NB-IoT in-band operation, the throughput shall be ≥ 95% of the maximum throughput of the reference measurement channel as specified in Annex A with parameters specified in Table 7.4.1-5 and Table 7.4.1-6 for Wide Area BS. 

Table 7.4.1-5 Wide Area BS in-channel selectivity for NB-IoT in-band operation with 15kHz channel spacing
	E-UTRA

channel bandwidth (MHz)
	Reference measurement channel
	Wanted signal mean power [dBm]
	Interfering signal mean power [dBm] 
	Type of interfering signal

	1.4
	FRC A12-1 in Annex A.12
	-127.3+[3]
	-87
	1.4 MHz E-UTRA signal, 3 RBs

	3
	FRC A12-1 in Annex A.12
	-127.3+[3]
	-84
	3 MHz E-UTRA signal, 6 RBs

	5
	FRC A12-1 in Annex A.12
	-127.3+[3]
	-81
	5 MHz E-UTRA signal, 10 RBs

	10
	FRC A12-1 in Annex A.12
	-127.3+[3]
	-77
	10 MHz E-UTRA signal, 25 RBs

	15
	FRC A12-1 in Annex A.12
	-127.3+[3]
	-77
	15 MHz E-UTRA signal, 25 RBs*

	20
	FRC A12-1 in Annex A.12
	-127.3+[3]
	-77
	20 MHz E-UTRA signal, 25 RBs*

	Note*: 
Interfering signal is placed in one side of the Fc, while the NB-IoT PRB is placed on the other side, at its middle. The wanted NB-IoT tone is placed at the centre of this NB-IoT PRB.


Table 7.4.1-6 Wide Area BS in-channel selectivity for NB-IoT in-band operation with 3.75kHz channel spacing
	E-UTRA

channel bandwidth (MHz)
	Reference measurement channel
	Wanted signal mean power [dBm]
	Interfering signal mean power [dBm] 
	Type of interfering signal

	1.4
	FRC A12-2 in Annex A.12
	-133.2+[3]
	-87
	1.4 MHz E-UTRA signal, 3 RBs

	3
	FRC A12-2 in Annex A.12
	-133.2+[3]
	-84
	3 MHz E-UTRA signal, 6 RBs

	5
	FRC A12-2 in Annex A.12
	-133.2+[3]
	-81
	5 MHz E-UTRA signal, 10 RBs

	10
	FRC A12-2 in Annex A.12
	-133.2+[3]
	-77
	10 MHz E-UTRA signal, 25 RBs

	15
	FRC A12-2 in Annex A.12
	-133.2+[3]
	-77
	15 MHz E-UTRA signal, 25 RBs*

	20
	FRC A12-2 in Annex A.12
	-133.2+[3]
	-77
	20 MHz E-UTRA signal, 25 RBs*

	Note*: 
Interfering signal is placed in one side of the Fc, while the NB-IoT PRB is placed on the other side, at its middle. The wanted NB-IoT tone is placed at the centre of this NB-IoT PRB.
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