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1 Introduction

In RAN#53 a new SI was agreed to look at the provision MTC services with low-cost LTE UEs [1].  In RAN1#67 the following five approaches to reduce the cost of such a UE over that of a reference LTE category 1 UE were prioritized [2]:

· Reduction of maximum bandwidth

· Single receive RF chain

· Reduction of peak rate

· Reduction of transmit power

· Half duplex operation
This contribution reviews the benefits and system impacts of supporting half-duplex operation mode for low-cost LTE MTC UEs.
2 Cost Reduction Evaluation
Table 1 presents the estimated cost reduction from half-duplex operation mode based on the reference cost structure agreed in [3].
	Functional block
	Recommended cost breakdown

(for Evaluation)
	Estimated cost saving
	Comment

	RF
	40% of UE total
	
	

	Power amplifier
	25%-30%
	0%
	

	Filters
	5%-10%
	20%
	Relaxes requirements on the Rx side

	RF transceiver

(including LNAs, mixer, and local oscillator)
	40%-50%
	20%
	Frequency generation can be simplified

	Duplexer /Switch
	15%-25%
	80%
	Replacement of Duplexer with switch

	Other
	0%-10%
	0%
	

	Total of RF
	95%-110%
	20% to 32%
	

	Baseband
	60% of UE total
	
	

	ADC / DAC 
	10%
	0%
	

	FFT/IFFT
	5%
	30%
	Some sharing FFT/IFFT between UL and DL is possible

	Post-FFT data buffering
	10%-15%
	0%
	

	Receiver processing block
	20%-35%
	20%
	Sharing between UL and DL possible

	Turbo decoding
	5%-15%
	0%
	

	HARQ  buffer
	10%-15%
	0%
	

	DL control processing & decoder
	5%
	0%
	

	Synchronization / cell search block
	10%-15%
	0%
	

	UL processing block
	5%-10%
	20%
	Sharing between UL and DL possible

	MIMO specific processing blocks
	5%-15%
	0%
	

	Other
	0%
	0%
	

	Total of Baseband
	90%-110%
	6.5% to 10.5%
	

	Overall relative cost savings
	
	12.0% to 19.0%
	(rounded to closest % point)


Table 1: Cost reduction estimation for half-duplex operation mode
The cost savings that can be achieved in the baseband processing of the UE are likely to be dependent on the UE implementation and rely on the sharing of suitable processing blocks between the UL and the DL.

3 System Considerations

In this section, the impact of supporting half-duplex mode of operation on coverage and power consumption is discussed.  It should be noted that this discussion relates to a comparison against FDD-LTE as TDD-LTE will be very similar to HD-FDD-LTE with respect to these 2 metrics.
Impact on coverage

Coverage for HD-FDD-LTE is expected to be no worse than that of FDD-LTE.  The reduction in the Front-End-Module (FEM) loss will improve the receiver sensitivity by between 1.0dB and 2.0dB.  Moreover, as the UE doesn’t transmit simultaneously to receiving signals, there is no de-sensitization of the receiver which can provide a further 0.5dB improvement in the receiver sensitivity.
Impact on power consumption

In the uplink, a reduction in the FEM loss of between 1.0dB to 2.0dB can be expected for HD-FDD-LTE.  This will then translate into a reduction in the power consumption of the UE due to the PA.  Power consumption will be further reduced by the fact that the UE isn’t required to receive continuously.
4 Summary and conclusions
Support of half-duplex operation mode is expected to provide cost reduction gains of between 12% and 19%.  HD-FDD-LTE will also provide benefits in terms of power consumption and coverage is not expected to be negatively impacted.
It is therefore suggested that half-duplex mode of operation be supported for low-cost MTC LTE UEs.
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