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Discussion
1 Introduction
Study on Provisioning of low-cost MTC UEs based on LTE was agreed in RAN#53 [1]. The motivation of the SI is to investigate and evaluate solutions on the low-cost MTC devices based on LTE which can be compared with those of GSM/GPRS terminals. In RAN1#67 meeting, it was agreed the following techniques have been identified for further analysis:

· Reduction of maximum bandwidth

· Single receive RF chain

· Reduction of peak rate

· Reduction of transmit power

· Half duplex operation

In this contribution, we provide our views on the area for reducing transmit power of MTC device.
2 Discussion
2.1 Analysis/evaluation of Performance
In consideration of smaller power consumption, a straightforward way is to reduce the maximum transmission power; however, the immediate result is the shrinkage of uplink coverage. But in practical operation, power consumption does not directly conclude for the maximum transmission power, which will depend the UE requirement controlled by power control mechanism, therefore, reducing maximum transmission power may not work distinctly.
2.2 Coverage Analysis
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Figure 1 Reduction of Coverage Distance Comparing with UE 23dBm
According to Figure 1, it indicates the reduced UL coverage in terms of the percentage on PUSCH, in case that the transmission distances with lower transmit powers is in comparison with UE with 23dBm TX. We assume that the effective receiver antenna height is 30m, transmitter antenna height is 1.5m and the devices operate at 2GHz, the transmitter and receiver parameters refer to Table 5.2.1.2-2 in [2]. The simulation depends on COST-231 extension of the Hata model for metropolitan centers, from the parameters link budget calculates the range differences between lower UL Tx power and normal LTE Tx power.
From the figure, we can observe the tendency that is substantial shrinkage of transmit power may bring about tremendous coverage narrowness that means power consumption reduction by transmit power reduction companied with coverage decrease. As a consequence, we propose that maintaining the main performance of MTC UE should be considered first, and preserving the transmit power level as normal LTE UE in order to avoid coverage shrinkage.

3 Conclusions
Proposal 1: The main performance of MTC UE should be considered to maintain first.
Proposal 2: The transmit power level should be preserved as normal LTE UE in order to avoid coverage shrinkage.
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5 Annex
Table 5.2.1.2-2: MCL calculation for normal LTE
	Physical channel name
	PUCCH
(1a)
	PRACH
	PUSCH
	PDSCH
	PBCH
	SCH
	PDCCH (1A)

	Data rate(kbps)
	
	
	20
	20
	
	
	

	Transmitter
	
	
	
	
	
	
	

	(0) Max Tx power (dBm)
	23
	23
	23
	46
	46
	46
	46

	(1) Actual Tx power (dBm)
	23.0
	23.0
	23.0
	32.0
	36.8
	36.8
	42.8

	Receiver
	
	
	
	
	
	
	

	(2) Thermal noise density (dBm/Hz)
	-174
	-174
	-174
	-174
	-174
	-174
	-174

	(3) Receiver noise figure (dB)
	5
	5
	5
	9
	9
	9
	9

	(4) Interference margin (dB)
	0
	0
	0
	0
	0
	0
	0

	(5) Occupied channel bandwidth (Hz)
	180000
	1080000
	360000
	360000
	1080000
	1080000
	4320000

	(6) Effective noise power
= (2) + (3) + (4) + 10 log((5))  (dBm)
	-116.4
	-108.7
	-113.4
	-109.4 
	-104.7
	-104.7
	-98.6 

	(7) Required SINR (dB)
	-7.8 
	-10.0
	[-4.3]
	[-4.0] 
	-7.5 
	-7.8 
	-4.7 

	(8)Receiver sensitivity
= (6) + (7) (dBm)
	-124.24 
	-118.7 
	[-117.7] 
	[-113.4] 
	-112.2 
	-112.5 
	-103.34 

	(9)MCL
= (1) ( (8) (dB)
	147.2
	141.7
	[140.7]
	[145.4]
	149.0
	149.3
	146.1


