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< start of changes >
7.2.1
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 7.2.1-1 for Wide Area BS, in Table 7.2.1-2 for Local Area BS, in Table 7.2.1-3 for Home BS and in Table 7.2.1-4 for Medium Range BS.

Table 7.2.1-1: E-UTRA Wide Area BS reference sensitivity levels

	E-UTRA

channel bandwidth [MHz]
	Reference measurement channel
	 Reference sensitivity power level, PREFSENS

 [dBm]

	1.4
	FRC A1-1 in Annex A.1
	-106.8

	3
	FRC A1-2 in Annex A.1
	-103.0

	3
	FRC A1-6 in Annex A.1 for E-UTRA with NB-IoT in-band operation (Note 3)
	-103.0 (Note 2)

	5
	FRC A1-3 in Annex A.1
	-101.5

	5
	FRC A1-7 in Annex A.1 for E-UTRA with NB-IoT in-band operation
	-101.5 (Note 2)

	10
	FRC A1-3 in Annex A.1 (Note 1)
	-101.5

	10
	FRC A1-7 in Annex A.1 for E-UTRA with NB-IoT in-band operation (Note 4)
	-101.5 (Note 2)

	15
	FRC A1-3 in Annex A.1 (Note 1)
	-101.5

	15
	FRC A1-7 in Annex A.1 for E-UTRA with NB-IoT in-band operation (Note 4)
	-101.5 (Note 2)

	20
	FRC A1-3 in Annex A.1 (Note 1)
	-101.5 

	20
	FRC A1-7 in Annex A.1 for E-UTRA with NB-IoT in-band operation (Note 4)
	-101.5 (Note 2)

	Note 1:
PREFSENS is the power level of a single instance of the reference measurement channel. This requirement shall be met for each consecutive application of a single instance of FRC A1-3 mapped to disjoint frequency ranges with a width of 25 resource blocks each.

Note 2:
The requirements apply to BS that supports E-UTRA with NB-IoT in-band operation.

Note 3:
PREFSENS is the power level of a single instance of the reference measurement channel. This requirement shall be met for a single instance of FRC A1-6 mapped to the 12 E-UTRA resource blocks adjacent to the NB-IoT PRB.

Note 4: 
PREFSENS is the power level of a single instance of the reference measurement channel. This requirement shall be met for a single instance of FRC A1-7 mapped to the 24 E-UTRA resource blocks adjacent to the NB-IoT PRB, and for each consecutive application of a single instance of FRC A1-3 mapped to disjoint frequency ranges with a width of 25 resource blocks each.


Table 7.2.1-2: E-UTRA Local Area BS reference sensitivity levels

	E-UTRA

channel bandwidth [MHz]
	Reference measurement channel
	 Reference sensitivity power level, PREFSENS

 [dBm]

	1.4
	FRC A1-1 in Annex A.1
	-98.8

	3
	FRC A1-2 in Annex A.1
	-95.0

	3
	FRC A1-6 in Annex A.1 for E-UTRA with NB-IoT in-band operation (Note 4)
	-95.0 (Note 3)

	5
	FRC A1-3 in Annex A.1
	-93.5

	5
	FRC A1-7 in Annex A.1 for E-UTRA with NB-IoT in-band operation
	-93.5 (Note 3)

	10
	FRC A1-3 in Annex A.1 (Note 1)

FRC A1-8 in Annex A.1 (Note 2)
	-93.5
-96.2

	10
	FRC A1-7 in Annex A.1 for E-UTRA with NB-IoT in-band operation (Note 5)
	-93.5 (Note 3)

	15
	FRC A1-3 in Annex A.1 (Note 1)
	-93.5

	15
	FRC A1-7 in Annex A.1 for E-UTRA with NB-IoT in-band operation(Note 5)
	-93.5 (Note 3)

	20
	FRC A1-3 in Annex A.1(Note 1)

FRC A1-9 in Annex A.1 (Note 2)
	-93.5
-96.2

	20
	FRC A1-7 in Annex A.1 for E-UTRA with NB-IoT in-band operation (Note 5)
	-93.5 (Note 3)

	Note 1:
PREFSENS is the power level of a single instance of the reference measurement channel. This requirement shall be met for each consecutive application of a single instance of FRC A1-3 mapped to disjoint frequency ranges with a width of 25 resource blocks each. This reference measurement channel is not applied for Band 46 and Band 49.
Note 2:
PREFSENS is the power level of a single instance of the reference measurement channel. This requirement shall be met for each single interlace of FRC A1-8 and A1-9. This reference measurement channel is only applied for Band 46 and Band 49.

Note 3:
The requirements apply to BS that supports E-UTRA with NB-IoT in-band operation.

Note 4:
PREFSENS is the power level of a single instance of the reference measurement channel. This requirement shall be met for a single instance of FRC A1-6 mapped to the 12 E-UTRA resource blocks adjacent to the NB-IoT PRB.

Note 5:
PREFSENS is the power level of a single instance of the reference measurement channel. This requirement shall be met for a single instance of FRC A1-7 mapped to the 24 E-UTRA resource blocks adjacent to the NB-IoT PRB, and for each consecutive application of a single instance of FRC A1-3 mapped to disjoint frequency ranges with a width of 25 resource blocks each.


Table 7.2.1-3: E-UTRA Home BS reference sensitivity levels

	E-UTRA

channel bandwidth [MHz]
	Reference measurement channel
	 Reference sensitivity power level, PREFSENS

 [dBm]

	1.4
	FRC A1-1 in Annex A.1
	-98.8

	3
	FRC A1-2 in Annex A.1
	-95.0

	3
	FRC A1-6 in Annex A.1 1 for E-UTRA with NB-IoT in-band operation (Note 3)
	-95.0 (Note 2)

	5
	FRC A1-3 in Annex A.1
	-93.5

	5
	FRC A1-7 in Annex A.1 for E-UTRA with NB-IoT in-band operation
	-93.5 (Note 2)

	10
	FRC A1-3 in Annex A.1 (Note)
	-93.5

	10
	FRC A1-7 in Annex A.1 for E-UTRA with NB-IoT in-band operation (Note 4)
	-93.5 (Note 2)

	15
	FRC A1-3 in Annex A.1 (Note)
	-93.5

	15
	FRC A1-7 in Annex A.1 for E-UTRA4with NB-IoT in-band operation (Note 4)
	-93.5 (Note 2)

	20
	FRC A1-3 in Annex A.1 (Note)
	-93.5 

	20
	FRC A1-7 in Annex A.1 for E-UTRA with NB-IoT in-band operation (Note 4)
	-93.5 (Note 2)

	Note 1:
PREFSENS is the power level of a single instance of the reference measurement channel. This requirement shall be met for each consecutive application of a single instance of FRC A1-3 mapped to disjoint frequency ranges with a width of 25 resource blocks each

Note 2:
The requirements apply to BS that supports E-UTRA with NB-IoT in-band operation.

Note 3:
PREFSENS is the power level of a single instance of the reference measurement channel. This requirement shall be met for a single instance of FRC A1-6 mapped to the 12 E-UTRA resource blocks adjacent to the NB-IoT PRB.

Note 4: 
PREFSENS is the power level of a single instance of the reference measurement channel. This requirement shall be met for a single instance of FRC A1-7 mapped to the 24 E-UTRA resource blocks adjacent to the NB-IoT PRB, and for each consecutive application of a single instance of FRC A1-3 mapped to disjoint frequency ranges with a width of 25 resource blocks each.


Table 7.2.1-4: E-UTRA Medium Range BS reference sensitivity levels

	E-UTRA

channel bandwidth [MHz]
	Reference measurement channel
	 Reference sensitivity power level, PREFSENS

 [dBm]

	1.4
	FRC A1-1 in Annex A.1
	-101.8

	3
	FRC A1-2 in Annex A.1
	-98.0

	3
	FRC A1-6 in Annex A.1 1 for E-UTRA with NB-IoT in-band operation (Note 4)
	-98.0 (Note 3)

	5
	FRC A1-3 in Annex A.1
	-96.5

	5
	FRC A1-7 in Annex A.1 for E-UTRA with NB-IoT in-band operation
	-96.5 (Note 3)

	10
	FRC A1-3 in Annex A.1 (Note 1)

FRC A1-8 in Annex A.1 (Note 2)
	-96.5
-99.2

	10
	FRC A1-7 in Annex A.1 for E-UTRA with NB-IoT in-band operation (Note 5)
	-96.5 (Note 3)

	15
	FRC A1-3 in Annex A.1 (Note 1)
	-96.5

	15
	FRC A1-7 in Annex A.1 for E-UTRA with NB-IoT in-band operation (Note 5)
	-96.5 (Note 3)

	20
	FRC A1-3 in Annex A.1 (Note 1)
FRC A1-9 in Annex A.1 (Note 2)
	-96.5
-99.2

	20
	FRC A1-7 in Annex A.1 for E-UTRA with NB-IoT in-band operation (Note 5)
	-96.5 (Note 3)

	Note 1:
PREFSENS is the power level of a single instance of the reference measurement channel. This requirement shall be met for each consecutive application of a single instance of FRC A1-3 mapped to disjoint frequency ranges with a width of 25 resource blocks each. This reference measurement channel is not applied for Band 46.

Note 2:
PREFSENS is the power level of a single instance of the reference measurement channel. This requirement shall be met for each single interlace of FRC A1-8 and A1-9. This reference measurement channel is only applied for Band 46.

Note 3:
The requirements apply to BS that supports E-UTRA with NB-IoT in-band operation.

Note 4:
PREFSENS is the power level of a single instance of the reference measurement channel. This requirement shall be met for a single instance of FRC A1-6 mapped to the 12 E-UTRA resource blocks adjacent to the NB-IoT PRB.

Note 5: 
PREFSENS is the power level of a single instance of the reference measurement channel. This requirement shall be met for a single instance of FRC A1-7 mapped to the 24 E-UTRA resource blocks adjacent to the NB-IoT PRB, and for each consecutive application of a single instance of FRC A1-3 mapped to disjoint frequency ranges with a width of 25 resource blocks each.


For NB-IoT standalone BS or E-UTRA BS with NB-IoT (in-band and/or guard band), NB-IoT throughput shall be ≥ 95% of the maximum throughput of the reference measurement channel as specified in Annex A with parameters specified in Table 7.2.1-5 for Wide Area BS, in Table 7.2.1-5a for Local Area BS, in Table 7.2.1-5b for Home BS and in Table 7.2.1-5c for Medium Range BS.

Table 7.2.1-5: NB-IoT Wide Area BS reference sensitivity levels

	NB-IoT

channel bandwidth [kHz]
	NB-IoT

Sub-carrier spacing

[kHz]
	Reference measurement channel
	 Reference sensitivity power level, PREFSENS

 [dBm]

	200
	15
	FRC A14-1 in Annex A.14
	-127.3

	200
	3.75
	FRC A14-2 in Annex A.14
	-133.3


Table 7.2.1-5a: NB-IoT Local Area BS reference sensitivity levels

	NB-IoT

channel bandwidth [kHz]
	NB-IoT

Sub-carrier spacing

[kHz]
	Reference measurement channel
	 Reference sensitivity power level, PREFSENS

 [dBm]

	200
	15
	FRC A14-1 in Annex A.14
	-119.3

	200
	3.75
	FRC A14-2 in Annex A.14
	-125.3


Table 7.2.1-5b: NB-IoT Home BS reference sensitivity levels

	NB-IoT

channel bandwidth [kHz]
	NB-IoT

Sub-carrier spacing

[kHz]
	Reference measurement channel
	 Reference sensitivity power level, PREFSENS

 [dBm]

	200
	15
	FRC A14-1 in Annex A.14
	-119.3

	200
	3.75
	FRC A14-2 in Annex A.14
	-125.3


Table 7.2.1-5c: NB-IoT Medium Range BS reference sensitivity levels

	NB-IoT

channel bandwidth [kHz]
	NB-IoT

Sub-carrier spacing

[kHz]
	Reference measurement channel
	 Reference sensitivity power level, PREFSENS

 [dBm]

	200
	15
	FRC A14-1 in Annex A.14
	-122.3

	200
	3.75
	FRC A14-2 in Annex A.14
	-128.3


Table 7.2.1-6: Void

For E-UTRA BS with subPRB allocation, subPRB allocation throughput shall be ≥ 95% of the maximum throughput of the reference measurement channel as specified in Annex A with parameters specified in Table 7.2.1-7 for Wide Area BS, in Table 7.2.1-7a for Local Area BS, in Table 7.2.1-7b for Home BS and in Table 7.2.1-7c for Medium Range BS.

Table 7.2.1-7: SubPRB allocation for Wide Area BS reference sensitivity levels

	SubPRB 
transmission bandwidth [kHz]
	subPRB
Sub-carrier spacing

[kHz]
	Reference measurement channel
	 Reference sensitivity power level, PREFSENS

 [dBm]

	30
	15
	FRC A23-1 in Annex A.
	[-124.6]


Table 7.2.1-7a: subPRB allocation for Local Area BS reference sensitivity levels

	SubPRB 

transmission bandwidth [kHz]
	subPRB

Sub-carrier spacing

[kHz]
	Reference measurement channel
	 Reference sensitivity power level, PREFSENS

 [dBm]

	30
	15
	FRC A23-1 in Annex A.
	[-116.6]


Table 7.2.1-7b: subPRB allocation for Home BS reference sensitivity levels

	SubPRB 

transmission bandwidth [kHz]
	subPRB

Sub-carrier spacing

[kHz]
	Reference measurement channel
	 Reference sensitivity power level, PREFSENS

 [dBm]

	30
	15
	FRC A23-1 in Annex A.
	[-116.6]


Table 7.2.1-7c: subPRB allocation for Medium Range BS reference sensitivity levels

	SubPRB 

transmission bandwidth [kHz]
	subPRB

Sub-carrier spacing

[kHz]
	Reference measurement channel
	 Reference sensitivity power level, PREFSENS

 [dBm]

	30
	15
	FRC A23-1 in Annex A.
	[-119.6]


A.23
Fixed Reference Channels for SubPRB allocation reference sensitivity (π/2 BPSK, R=1/3)
The parameters for the reference measurement channels are specified in Table A.23-1 for reference sensitivity.

Table A.23-1 FRC parameters for reference sensitivity and in-channel selectivity

	Reference channel
	A23-1

	Sub-carrier spacing (kHz)
	15

	Number of tone
	2

	Diversity
	   No

	Modulation
	π/2 BPSK

	Frequency offset
	0

	Channel estimation length (ms) Note 1
	4

	Number of repetition
	1

	IMCS / TBS
	0 / 0

	Payload size (bits)
	32

	Allocated resource unit
	1

	Code rate (target)
	1/3

	Code rate (effective)
	0.29

	Transport block CRC (bits)
	24

	Code block CRC size (bits)
	0

	Number of code blocks - C
	1

	Total number of bits per resource unit
	192

	Total symbols per resource unit
	192

	Tx time (ms)
	8


< end of changes >
