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1 Introduction

Last meeting, a way forward on reference sensitivity for MTC UE was approved:
1. Process to derive ref sens can be based on R4-141533

2. All factors that are accounted for into the calculation are not agreeable currently. Particularly:

a) Implementation margin [2 or 2.5] dB

b) Rel8 margin -[0-7]dB 
The Following proposal is approved:

· The reference sensitivity for 1RX MTC UE can be adapted from the reference sensitivity value in Table 7.3.1-1 of TS 36.101 taking into account bullet 1 and 2 above 
This contribution captures corresponding text proposal in the TR.
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:

· The BW to calculate noise floor needs to be changed according to the reduced downlink RBs limited by TBS; 

· There is no diversity gain for single RX; 
· Existing NF for each band could be unchanged for TDD and full duplex FDD. For half-duplex FDD, it is FFS;

· Required SNR is expected to be unchanged for each RX;
· Implementation margin could be [2]dB for single RX chain;
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, the BW for each channel bandwidth is considered full RB allocation.
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, for MTC UE, the BW calculated in the reference sensitivity should be changed to [14]RB for channel bandwidth of 3MHz-20MHz according to DL FRC discussed in [2][3]. The noise figure could be unchanged for TDD and full duplex FDD.
The reference sensitivity for these example bands could be specified as in Table 1 and Table 2. Note: the IM is considered [2] dB in the tables.

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
	[-99.2]
	[-96.5]
	[-97]
	[-97]
	[-97]
	[-97]
	FDD

	8
	[-99.7]
	[-97]
	[-97]
	[-97]
	
	
	FDD

	20
	
	
	[-97]
	[-97]
	[-97]
	[-97]
	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
	
	
	[-102.5]
	[-102.5]
	[-102.5]
	[-102.5]
	TDD

	41
	
	
	[-100.5]
	[-100.5]
	[-100.5]
	[-100.5]
	TDD
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Text Proposal
4.3
UE single receive antenna support

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:

· The BW to calculate noise floor needs to be changed according to the reduced downlink RBs limited by TBS; 

· There is no diversity gain for single RX; 
· Existing NF for each band could be unchanged for TDD and full duplex FDD. For half-duplex FDD, it is FFS;

· Required SNR is expected to be unchanged for each RX;
· Implementation margin could be [2]dB for single RX chain;
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, the BW for each channel bandwidth is considered full RB allocation.

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, for MTC UE, the BW calculated in the reference sensitivity should be changed to [14]RB for channel bandwidth of 3MHz-20MHz according to DL FRC discussed in [2][3]. The noise figure could be unchanged for TDD and full duplex FDD.

The reference sensitivity for these example bands could be specified as in Table 4.3-1 and Table 4.3-2. Note: the IM is considered [2] dB in the tables.

Table 4.3-1: 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
	[-99.2]
	[-96.5]
	[-97]
	[-97]
	[-97]
	[-97]
	FDD

	8
	[-99.7]
	[-97]
	[-97]
	[-97]
	
	
	FDD

	20
	
	
	[-97]
	[-97]
	[-97]
	[-97]
	FDD


Table 4.3-2: 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
	
	
	[-102.5]
	[-102.5]
	[-102.5]
	[-102.5]
	TDD

	41
	
	
	[-100.5]
	[-100.5]
	[-100.5]
	[-100.5]
	TDD
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