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1 Introduction
The concepts for provisioning of low cost MTC UEs and cost analysis that may provide significant cost savings include [1]:

•
Reduction of maximum bandwidth

•
Single receive RF chain

•
Reduction of peak rate

•
Reduction of transmit power

•
Half duplex operation
Each concept is required to be analyzed in terms of coverage, power consumption, specification impact, cell spectral efficiency, cost, and so on. Among the identified cost saving concepts, this contribution provides the analysis of reduction of transmit power for low cost MTC UE. 
2 Analysis of cost reduction
Transmit power reduction for low cost MTC UE will impact the UE RF cost. Specifically, the power amplifier cost would be reduced according to the reduced capability of maximum transmit power. Although various factors including implementation aspects would impact the cost analysis, it is expected that the other component in RF part as well as baseband part would not obtain the cost saving gain from the reduced transmit power. 

For the purpose of cost evaluation, we assume removing the power amplifier of the MTC UE. Then, taking into account both relative cost saving of the power amplifier and its fractional cost of reference LTE UE modem, the RF part would take about 13% cost saving benefit. From the underlying assumption of the ratio of RF to baseband cost, 4:6, the estimated total UE cost saving becomes 5%. It should be noted that this amount of cost saving is a maximum achievable value. If a power amplifier with reduced max transmit power is assumed rather than eliminating it at all, the cost saving gain would be reduced further. For each process/component, Table 1 summarizes the estimated cost saving from the reference LTE modem.
Table 1. Estimated cost saving - reduction of transmit power
	
	Process/component
	Estimated cost saving from reference LTE modem

	Baseband
	Channel estimation
	0%
	0%

	
	Turbo decoding/HARQ
	0%
	

	
	Spatial processing
	0%
	

	
	Cell search/sync
	0%
	

	
	Other
	0%
	

	RF
	RFIC
	0%
	~13%

	
	FEM
	0%
	

	
	Power amplifier
	~100%
	

	
	Other
	0%
	

	Total
	~5%


3 Analysis of performance and specification impact
Uplink coverage compared with normal LTE UE would be impacted from the adoption of reduced transmit power for low cost MTC UE. From the LTE Coverage Enhancements Study Item [2], it is identified that uplink is the limiting factor in terms of coverage even for normal LTE system. 
As for power consumption, the MTC UEs with reduced transmit power may consume less power. On the other hand, it may increase the power consumption depending on the potential solution to mitigate the uplink coverage loss.
Regarding the specification impact, at least RAN4 specification for UE performance requirement with reduced transmit power would need to be introduced. From RAN1 perspective, the potential solutions in [2], e.g. TTI bundling enhancements, may need to be investigated as well for reduced transmit power for low cost MTC UE. In addition, during random access procedure, transmission of PRACH preamble and Message 3 may need to be investigated in order to mitigate the performance issue. 
The spectral efficiency for the MTC UEs with reduced transmit power may be impacted because the eNB may schedule relatively lower MCS to compensate the coverage loss. The spectral efficiency for the non-MTC UEs would remain unaffected.
4 Conclusion
According to the cost analysis, RF part can achieve the cost saving gain by adopting a reduced transmit power in low cost MTC UEs. It is expected that about 5% saving in total UE cost would be achievable. In view of performance, there could be some impacts on uplink coverage and spectral efficiency for reduced transmit power MTC UEs. Furthermore, it is anticipated that reducing the transmit power in MTC UEs would result in specification impacts on uplink physical channel transmission and random access procedure.
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