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Background
For range 1, Noise Figure values have been agreed in previous meetings ([1]). 
Fixed Reference Channels and associated SNR could not be evaluated as RAN1 has not yet finalized this work, but based on the proposed approach described in [2] and on the agreed spectrum utilization for NR ([3]), REFSENS requirements could be specified as described here after.

Due to the new spectrum utilization for NR, the RBs allocation would not linearly scale anymore depending on the bandwidth as it was for E-UTRA, e.g. 4 ‘ 5 MHz NR (4*25=50 RBs)  is no more strictly equivalent to 20 MHz NR (106 RBs). The choice of G-FRCs and the proposed combinations here after have been selected (see also [2]) to optimize the number of needed G-FRCs comparing to the few number of RBs that would not be considered in all requirements. 
The proposed combinations always ensure the RBs on each edge are included in the requirement, as shown in Figure 1.
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Figure 1: Proposed combinations for NR 15, 25, 40, 50 and 60 MHz
Final values of those requirements would be completed later, as soon as RAN1 has agreed on TBS, MCS, … and link simulations results would be available.
Proposal

It is proposed that the attached text related BS Reference Sensitivity conducted requirements here after is included in TS 38.104.
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TEXT PROPOSAL:
*********************Beginning of change*****************
7.2
Reference Sensitivity level

7.2.1
General
The reference sensitivity power level PREFSENS is the minimum mean power received at the antenna connector at which a throughput requirement shall be met for a specified reference measurement channel.
7.2.2
Basic Limits
For NR, 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 Medium Range BS and in Table 7.2.1-3 for Local Area BS.
Table 7.2.1-1 NR Wide Area BS reference sensitivity levels

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

 [dBm]

	5
	G-FRC A1-1 in Annex A.1
	[-101.5]

	10
	G-FRC A1-2 in Annex A.1
	TBD

	15
	Combination of (NOTE 1)
	G-FRC A1-1 in Annex A.1
	[-101.5]

	
	
	G-FRC A1-2 in Annex A.1
	TBD

	20
	G-FRC A1.3 in Annex A.1
	TBD

	25
	Combination of (NOTE 2)
	 G-FRC A1-1 in Annex A.1
	[-101.5] 

	
	
	G-FRC A1-3 in Annex A.1
	TBD

	40 
	G-FRC 1-3 in Annex A.1 (NOTE 3)
	TBD

	50
	Combination of (NOTE 4)
	G-FRC A1-2 in Annex A.1 
	TBD

	
	
	G-FRC A1-3 in Annex A.1
	TBD

	60
	G-FRC A1-4 in Annex A.1 (NOTE 5)
	TBD

	80 
	G-FRC A1-4 in Annex A.1 (NOTE 6)
	TBD

	100
	G-FRC A1-4 in Annex A.1 (NOTE 7)
	TBD

	NOTE 1: PREFSENS is the power level of a single instance of the reference measurement channel. This requirement shall be met for a consecutive application of a single instance of G-FRC A1.1 and a single instance of G-FRC A1.2 with a width of respectively 25 and 52 resource blocks, considering a gap of 2 PRBs in between each instance.

NOTE 2: PREFSENS is the power level of a single instance of the reference measurement channel. This requirement shall be met for a consecutive application of a single instance of G-FRC A1.1 and a single instance of G-FRC A1.3 with a width of respectively 25 and 106 resource blocks considering a gap of 2 PRBs in between each instance.
NOTE 3: 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 G-FRC A1.3 with a width of 106 resource blocks considering a gap of 4 PRBs in between each instance.
NOTE 4: PREFSENS is the power level of a single instance of the reference measurement channel. This requirement shall be met for a consecutive application of a single instance of G-FRC A1.2 and two consecutive application of a single instance of G-FRC A1.3 with a width of respectively 52 and 106 resource blocks, considering a gap of 3 PRBs in between each instance.
NOTE 5: 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 G-FRC A1.4 with a width of 51 resource blocks with a gap of respectively 4 and 5 PRBs in between instances.
NOTE 6: 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 G-FRC A1.4 with a width of 51 resource blocks with a gap of respectively 3, 3 and 4 PRBs in between instances.

NOTE 7: 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 G-FRC A1.4 with a width of 51 resource blocks with a gap of respectively 5, 5, 4 and 4 PRBs in between instances.


Table 7.2.1-2 NR Medium Area BS reference sensitivity levels

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

 [dBm]

	5
	G-FRC A1-1 in Annex A.1
	[-96.5]

	10
	G-FRC A1-2 in Annex A.1
	TBD

	15
	Combination of (NOTE 1)
	G-FRC A1-1 in Annex A.1
	[-96.5]

	
	
	G-FRC A1-2 in Annex A.1
	TBD

	20
	G-FRC A1-3 in Annex A.1
	TBD

	25
	Combination of (NOTE 2)
	 G-FRC A1-1 in Annex A.1
	[-96.5] 

	
	
	G-FRC A1-3 in Annex A.1
	TBD

	40 
	G-FRC A1-3 in Annex A.1 (NOTE 3)
	TBD

	50
	Combination of (NOTE 4)
	G-FRC A1-2 in Annex A.1 
	TBD

	
	
	G-FRC A1-3 in Annex A.1
	TBD

	60
	G-FRC A1-4 in Annex A.1 (NOTE 5)
	TBD

	80 
	G-FRC A1-4 in Annex A.1 (NOTE 6)
	TBD

	100
	G-FRC A1-4 in Annex A.1 (NOTE 7)
	TBD

	NOTE 1: PREFSENS is the power level of a single instance of the reference measurement channel. This requirement shall be met for a consecutive application of a single instance of G-FRC A1.1 and a single instance of G-FRC A1.2 with a width of respectively 25 and 52 resource blocks, considering a gap of 2 PRBs in between each instance.

NOTE 2: PREFSENS is the power level of a single instance of the reference measurement channel. This requirement shall be met for a consecutive application of a single instance of G-FRC A1.1 and a single instance of G-FRC A1.3 with a width of respectively 25 and 106 resource blocks considering a gap of 2 PRBs in between each instance.

NOTE 3: 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 G-FRC A1.3 with a width of 106 resource blocks considering a gap of 4 PRBs in between each instance.

NOTE 4: PREFSENS is the power level of a single instance of the reference measurement channel. This requirement shall be met for a consecutive application of a single instance of G-FRC A1.2 and two consecutive application of a single instance of G-FRC A1.3 with a width of respectively 52 and 106 resource blocks, considering a gap of 3 PRBs in between each instance.

NOTE 5: 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 G-FRC A1.4 with a width of 51 resource blocks with a gap of respectively 4 and 5 PRBs in between instances.

NOTE 6: 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 G-FRC A1.4 with a width of 51 resource blocks with a gap of respectively 3, 3 and 4 PRBs in between instances.

NOTE 7: 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 G-FRC A1.4 with a width of 51 resource blocks with a gap of respectively 5, 5, 4 and 4 PRBs in between instances.


Table 7.2.1-3 NR Local Area BS reference sensitivity levels

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

 [dBm]

	5
	G-FRC A1-1 in Annex A.1
	[-93.5]

	10
	G-FRC A1-2 in Annex A.1
	TBD

	15
	Combination of (NOTE 1)
	G-FRC A1-1 in Annex A.1
	[-93.5]

	
	
	G-FRC A1-2 in Annex A.1
	TBD

	20
	G-FRC A1-3 in Annex A.1
	TBD

	25
	Combination of (NOTE 2)
	 G-FRC A1-1 in Annex A.1
	[-93.5] 

	
	
	G-FRC A1-3 in Annex A.1
	TBD

	40 
	G-FRC 1-3 in Annex A.1 (NOTE 3)
	TBD

	50
	Combination of (NOTE 4)
	G-FRC A1-2 in Annex A.1 
	TBD

	
	
	G-FRC A1-3 in Annex A.1
	TBD

	60
	G-FRC A1-4 in Annex A.1 (NOTE 5)
	TBD

	80 
	G-FRC A1-4 in Annex A.1 (NOTE 6)
	TBD

	100
	G-FRC A1-4 in Annex A.1 (NOTE 7)
	TBD

	NOTE 1: PREFSENS is the power level of a single instance of the reference measurement channel. This requirement shall be met for a consecutive application of a single instance of G-FRC A1.1 and a single instance of G-FRC A1.2 with a width of respectively 25 and 52 resource blocks, considering a gap of 2 PRBs in between each instance.

NOTE 2: PREFSENS is the power level of a single instance of the reference measurement channel. This requirement shall be met for a consecutive application of a single instance of G-FRC A1.1 and a single instance of G-FRC A1.3 with a width of respectively 25 and 106 resource blocks considering a gap of 2 PRBs in between each instance.

NOTE 3: 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 G-FRC A1.3 with a width of 106 resource blocks considering a gap of 4 PRBs in between each instance.

NOTE 4: PREFSENS is the power level of a single instance of the reference measurement channel. This requirement shall be met for a consecutive application of a single instance of G-FRC A1.2 and two consecutive application of a single instance of G-FRC A1.3 with a width of respectively 52 and 106 resource blocks, considering a gap of 3 PRBs in between each instance.

NOTE 5: 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 G-FRC A1.4 with a width of 51 resource blocks with a gap of respectively 4 and 5 PRBs in between instances.

NOTE 6: 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 G-FRC A1.4 with a width of 51 resource blocks with a gap of respectively 3, 3 and 4 PRBs in between instances.

NOTE 7: 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 G-FRC A1.4 with a width of 51 resource blocks with a gap of respectively 5, 5, 4 and 4 PRBs in between instances.


7.8.3
non-AAS Minimum requirements

NR non-AAS BS shall not exceed the basic limits for Reference Sensitivity specified in subclause 7.2.2.
7.8.4
AAS Minimum requirements

NR AAS BS shall not exceed the basic limits for Reference Sensitivity specified in subclause 7.2.2.
*********************End of change *****************
*********************Next changed section*****************
Annex A: REFERENCE MEASUREMENT CHANNELS

A.1
G-Fixed Reference Channels for reference sensitivity and in-channel selectivity

 The parameters for the reference measurement channels are specified in Table A.1-1 for reference sensitivity and in-channel selectivity.

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

	Reference channel
	A1-1
	A1-2
	A1-3
	A1-4

	Subcarrier spacing
	15 kHz
	15 kHz
	15 kHz
	30 kHz

	Allocated resource blocks
	25
	52
	106
	51

	DFT-OFDM Symbols per subframe
	[12]
	[12]
	[12]
	[24]

	Modulation
	[QPSK]
	[QPSK]
	[QPSK]
	[QPSK]

	Code rate
	[1/3]
	[1/3]
	[1/3]
	[1/3]

	Payload size (bits)
	[2216]
	TBD
	TBD
	TBD

	Transport block CRC (bits)
	[24]
	TBD
	TBD
	TBD

	Code block CRC size (bits)
	[0]
	TBD
	TBD
	TBD

	Number of code blocks - C
	[1]
	TBD
	TBD
	TBD

	Coded block size including 12bits trellis termination (bits)
	[6732]
	TBD
	TBD


	TBD

	Total number of bits per sub-frame
	[7200]
	TBD
	TBD
	TBD

	Total symbols per sub-frame
	[3600]
	TBD
	TBD
	TBD


*********************End of change*****************
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