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1 Introduction

Reference sensitivity for MTC UE has been discussed for several meetings. The basic principle to derive reference sensitivity has been made a progress but the implementation margin used for single receiver has not been reached a consensus. Reference sensitivity is the basis of other receiver requirement, so some agreement need to be done if we want to continue the discussion and finish this WI. This contribution provides a text proposal for reference sensitivity in the TR but leave the IM in the bracket.
2 Discussion

Reference sensitivity in current specification is known to be defined as below:
Reference sensitivity = -174+10logBW+NF-diversity gain (3dB) +SNR (for single RX) + IM (2.5dB)

For MTC category 0 UE, each parameter in the formula due to capability limitations are:

· Because the unallocated RBs need to be filled with OFDMA channel noise, so the BW in the calculation of REFSENS is unchanged;

· Existing NF for each band could be unchanged for TDD and full duplex FDD;

· There is no diversity gain for single RX; 
· Required SNR and implementation margin are expected to be unchanged for each RX;
For FDD band of Band 3, Band 8 and Band 20, TDD band of Band 39 and Band 41, reference sensitivity is specified in TS36.101 as below:
Table 7.3.1-1: Reference sensitivity QPSK PREFSENS 

	Channel bandwidth

	E-UTRA Band
	1.4 MHz
(dBm)
	3 MHz
(dBm)
	5 MHz
(dBm)
	10 MHz
(dBm)
	15 MHz
(dBm)
	20 MHz
(dBm)
	Duplex Mode

	3
	-101.7
	-98.7
	-97 
	-94
	-92.2
	-91
	FDD

	8
	-102.2
	-99.2
	-97
	-94
	
	
	FDD

	20
	
	
	-97
	-94
	-91.2
	-90
	FDD

	39
	
	
	-100
	-97
	-95.2
	-94
	TDD

	41
	
	
	-98
	-95
	-93.2
	-92
	TDD


Based on the analysis above, the reference sensitivity for these example bands could be specified as in Table 1 and Table 2. 
Table 1: Reference sensitivity QPSK PREFSENS for full duplex FDD Category 0 UE
	Channel bandwidth

	E-UTRA Band
	1.4 MHz
(dBm)
	3 MHz
(dBm)
	5 MHz
(dBm)
	10 MHz
(dBm)
	15 MHz
(dBm)
	20 MHz
(dBm)
	Duplex Mode

	3
	-98.7
	-95.7
	-94 
	-91
	-89.2
	-88
	FDD

	8
	-99.2
	-96.2
	-94
	-91
	
	
	FDD

	20
	
	
	-94
	-91
	-88.2
	-87
	FDD


Table 2: Reference sensitivity QPSK PREFSENS for TDD Category 0 UE
	Channel bandwidth

	E-UTRA Band
	1.4 MHz
(dBm)
	3 MHz
(dBm)
	5 MHz
(dBm)
	10 MHz
(dBm)
	15 MHz
(dBm)
	20 MHz
(dBm)
	Duplex Mode

	39
	
	
	-97
	-94
	-92.2
	-91
	TDD

	41
	
	
	-95
	-92
	-90.2
	-89
	TDD
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Text Proposal
4.3
UE single receive antenna support

4.3.1 REFSENS
Reference sensitivity in current specification is known to be defined as below:
Reference sensitivity = -174+10logBW+NF-diversity gain (3dB) +SNR (for single RX) + IM (2.5dB)

For MTC category 0 UE, each parameter in the formula due to capability limitations are:

· Because the unallocated RBs need to be filled with OFDMA channel noise, so the BW in the calculation of REFSENS is unchanged;

· Existing NF for each band could be unchanged for TDD and full duplex FDD;

· There is no diversity gain for single RX; 
· Required SNR and implementation margin are expected to be unchanged for each RX;
For FDD band of Band 3, Band 8 and Band 20, TDD band of Band 39 and Band 41, reference sensitivity is specified in TS36.101 as below:

Table 7.3.1-1: Reference sensitivity QPSK PREFSENS 

	Channel bandwidth

	E-UTRA Band
	1.4 MHz
(dBm)
	3 MHz
(dBm)
	5 MHz
(dBm)
	10 MHz
(dBm)
	15 MHz
(dBm)
	20 MHz
(dBm)
	Duplex Mode

	3
	-101.7
	-98.7
	-97 
	-94
	-92.2
	-91
	FDD

	8
	-102.2
	-99.2
	-97
	-94
	
	
	FDD

	20
	
	
	-97
	-94
	-91.2
	-90
	FDD

	39
	
	
	-100
	-97
	-95.2
	-94
	TDD

	41
	
	
	-98
	-95
	-93.2
	-92
	TDD


Based on the analysis above, the reference sensitivity for these example bands could be specified as in Table 1 and Table 2. 

Table 1: Reference sensitivity QPSK PREFSENS for full duplex FDD Category 0 UE
	Channel bandwidth

	E-UTRA Band
	1.4 MHz
(dBm)
	3 MHz
(dBm)
	5 MHz
(dBm)
	10 MHz
(dBm)
	15 MHz
(dBm)
	20 MHz
(dBm)
	Duplex Mode

	3
	-98.7
	-95.7
	-94 
	-91
	-89.2
	-88
	FDD

	8
	-99.2
	-96.2
	-94
	-91
	
	
	FDD

	20
	
	
	-94
	-91
	-88.2
	-87
	FDD


Table 2: Reference sensitivity QPSK PREFSENS for TDD Category 0 UE
	Channel bandwidth

	E-UTRA Band
	1.4 MHz
(dBm)
	3 MHz
(dBm)
	5 MHz
(dBm)
	10 MHz
(dBm)
	15 MHz
(dBm)
	20 MHz
(dBm)
	Duplex Mode

	39
	
	
	-97
	-94
	-92.2
	-91
	TDD

	41
	
	
	-95
	-92
	-90.2
	-89
	TDD
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