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Discussion and Decision
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 text proposal on TR section 6 for half duplex operation of MTC terminals in LTE System.
----------------------------------Text Proposal Starting-------------------------------------------------------------------

6.6 
Half duplex operation
6.6.1 Description

In the bidirectional case, transmissions over the link in each direction may take place at mutually exclusive times (‘half-duplex’). Employing a half-duplex transceiver, low cost MTC UEs can provide the necessary of separation between the inbound and outbound communications in the time domain. When different carrier frequencies may be used, in which case the system is often known as ‘Half-Duplex FDD’ (HD-FDD). The popular GSM system utilizes HD-FDD, with uplink and downlink communications taking place for a particular user not only on distinct carrier frequencies but also at different times. HD-FDD can therefore be seen as a hybrid combination of FDD and TDD.
HD-FDD carries the advantage that LTE terminals may be developed without the need of duplexers, thus simplifying the design. HD-FDD operation is also potentially useful for paired bands in which the duplex spacing is relatively narrow, therefore it avoids the need of duplexer implementation which is a helpful in simplifying the terminal design and reducing the cost. In the same time, it can be regarded as an alternative solution to mitigate the self-interference since the transmitter and the receiver do not operate simultaneously. This mode of operation can significantly simplify the UE RF front-end architecture [2].
6.6.2 Analysis/evaluation of performance against requirements
	Metric
	Impact (Yes/No)

	Coverage (relative to normal LTE UEs)
	[No]

	Minimum Data rate
	[Yes]

	Power consumption
	[Yes]

	Impact to non-MTC UE
	[No]

	eNB Hardware impact
	[No]

	Impact on specification
	[Yes]

	Cell spectral efficiency
	[No]

	…..
	

	……
	


6.6.2.1 Coverage analysis
Half-duplex operation does not significantly impact on coverage.
6.6.2.2 Minimum Data rate
As HD-FDD introducing the separation between DL and UL in the time domain, DL/UL peak data rate reduces accordingly since physical resources utilization is obviously slashed.
6.6.2.3 Power consumption

HD-FDD UE without duplexer could cut back the isolation and insertion loss introduced by duplexer, so that saves the power consumption derived from device attenuation, and then lightening the power amplifier load in RF part.
6.6.2.4 Impact on specification

HD-FDD operation is already supported and no need for requiring specification change. However, due to numerous HD-FDD terminals in LTE system, scheduler in eNodeB has increased workload to switch DL and UL shechuling, which is considered as a main issue to FFS.
6.6.3
Analysis/evaluation of cost reduction
In [3], it is shown duplexer costs approximately 15%~25% in total RF cost.
-----------------------------------Text Proposal Ending----------------------------------------------------------------------
2 Conclusion
Proposal: Consider this contribution as text proposal for TR 36.888.
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