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Discussion and Decision
1
Introduction
RAN4 has provided the following guidance regarding half duplex FDD operation for low complexity MTC UE [1] – 

· For low complexity HD-FDD MTC UE, the Rx-to-Tx switching time is up to 1ms if single oscillator is used 

· For low complexity HD-FDD MTC UE, the Tx-to-Rx switching time is up to 1ms if single oscillator is used 
· The definitions of Tx-to-Rx and Rx-to-Tx guard period need to be clarified in TS36.211 for low complexity HD-FDD MTC UE.
In this contribution, we discuss whether half-duplex low cost UE should have only one oscillator. 
2
HD-FDD MTC UE
Currently, half-duplex UE has two local oscillators since it is an FDD UE. Based on the LS reply from RAN4 [1], it is seen that a guard period of one subframe is needed for Tx-to-Rx and Rx-to-Tx switching time if a single oscillator is used for low cost MTC UE. There are several implications to these requirements –

· Scheduling restriction when half-duplex low cost UE is supported. This scheduling restriction can either be specified or left to implementation, but will have impact on eNB implementation. 
· Different handling for half-duplex low cost UEs and other half-duplex UEs, including the need to differentiate them. Alternately, all half-duplex UEs could be assumed to require the worst-case guard period, which will impact performance.
· Throughput of half-duplex low cost UE will be further reduced. 
Clear cost reduction must be demonstrated before having only a single local oscillator can be agreed. From the cost analysis in [2], the RF transceiver (LNAs, mixer, and local oscillator) unit makes up 40-50% of the cost of the RF, while the duplexer/switch makes up 15-25% of the cost of the RF.  The total RF itself is 40% of the cost of the modem. With one Rx receiver chain and half-duplex, most of the cost saving have already been achieved. It is estimated that the cost saving from having only one local oscillator will be marginal. Therefore, there seems not to be sufficient justification to specify specify half-duplex low cost MTC UE with one local oscillator.
Proposal: Half-duplex low cost MTC UE to support two local oscillators.
In addition, it is suggested to confirm with RAN4 that the current guard period in TS36.211 (shown below) still holds for half-duplex UEs with two oscillators. 
· For half-duplex FDD operation, a guard period is created by the UE by not receiving the last part of a downlink subframe immediately preceding an uplink subframe from the same UE.
4
Conclusion
In this contribution, we consider the issue of half-duplex low cost UE. It is proposed that –

Proposal: Half-duplex low cost MTC UE to support two local oscillators.
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