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1 Introduction
In previous meeting, the RF requirements for LC MTC have been discussed. While still there is different view on reference sensitivity for the receiver. In the contribution, we provide further discussion and way forward on this open issue. 
2 Discussion

2.1 LC-MTC refsens for single RX
For single RX LC MTC the agreement was reached as below:
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
Compared 1RX MTC UE and Rel-8 UE using the calculation in R4-141533, the difference is that there is no diversity gain for single RX. Whether to improve the implementation margin has been discussed for several meetings but no agreement was reached. Due to the additional coupling loss between PA and LNA of secondary RX, secondary RX will suffer less TX emission from PA. Removing secondary RX with 3 dB relaxation assumes the two RXs of Rel-8 UE have the same REFSENS. Hence it already requires 1RX MTC UE to improve the receiver performance compared to the primary RX of Rel-8 UE. Hence it is proposed not to tighten the implementation margin further.
The reference sensitivity for these example bands could be specified as in Table 2-1 and Table 2-2. 

Table 2-1: Reference sensitivity QPSK PREFSENS for full duplex FDD LC MTC 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 2-2: Reference sensitivity QPSK PREFSENS for TDD LC MTC 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


2.2 LC-MTC refsens for single RX and Half Duplex
Compared 1RX and HD-FDD MTC UE and Rel-8 UE, the first difference is that there is no diversity gain for single RX and the second difference is that the band-dependent relaxation factor Rb can be removed for HD-FDD operation. Meanwhile the insertion loss of RX/TX combiner should also be taken into account. The combiner can be either RF switch or filter combiner. As observed in [2], the insertion loss will be in the order of 1dB. So from the calculation, LC-MTC refsens for single RX and Half Duplex will be (3+1- Rb) dB relaxation. Per previous discussion, for band 3, band 8 and band 20, the band-dependent relaxation factor Rb is 3dB, the relaxation will be 1 dB compared to 2RX legacy UE. 
The reference sensitivity for single RX and Half Duplex could be specified as in Table 2-3. 

Table 2-1: Reference sensitivity QPSK PREFSENS for full duplex FDD LC MTC 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
	-100.7
	-97.7
	-96 
	-93
	-91.2
	-90
	FDD

	8
	-101.2
	-98.2
	-96
	-93
	
	
	FDD

	20
	
	
	-96
	-93
	-90.2
	-89
	FDD


3 Way Forward
In the contribution, we provide discussion on reference sensitivity for LC MTC UE. This open issue has been discussed for several meetings, as a compromise, we propose the following WF for LC-MTC refsens.

WF1: 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 with 3 dB relaxation.
WF2: The reference sensitivity for 1RX and Half Duplex MTC UE can be adapted from the reference sensitivity value in Table 7.3.1-1 of TS 36.101 with (4- Rb) dB relaxation. 
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