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1.  Introduction
During RAN4#69 meeting, there have been discussions [2-3] on Rx-to-Tx guard period and pure RF Rx-to-Tx and Tx-to-Rx switching time for low cost MTC UE. A WF [1] was agreed to finalize the reply LS.
· The factors accounted for HD-FDD guard period are provided in this WF.
· Rx-to-Tx guard period 
· (1) Round trip time ( up to maximum of 667us as the maximum E-UTRAN cell coverage 

· (2) OFF-to-ON switching time (including oscillator adjustment time ) ( [X]us 


    Tx-to-Rx guard period 
· (1) ON-to-OFF switching time (including oscillator adjustment time ) ( [X]us 

· Companies are encouraged to provide the analysis on X and the corresponding reply LS shall be finalized in next RAN4 meeting. 

In this paper we provide our views on ON-FF and OFF-ON switching time X for low cost MTC UEs.
2. Discussion
In RAN1 LS [1], Rx-Tx and Tx-Rx guard period for support of HD-FDD operation for Low Cost MTC UEs was expected to be identified in RAN4. According to the agreement in the last meeting, Rx to Tx guard period consists of Round Trip Time considering the maximum E-UTRAN cell coverage which has been identified as up to maximum of 667us and OFF to ON switching time. Tx to Rx guard period is the same as ON to OFF switching time. So in order to finalize the guard period, the OFF to ON switching time and ON to OFF switching time must be determined.
For MTC UEs, single antenna receiver and HD-FDD operation are supported to provide cost saving. HD-FDD operation can reduce the cost of an MTC UE by simplifying the RF implementation. First, HD-FDD MTC UE can use a switch instead of a duplexer. Consequently, switch time is needed when transitioning from Rx to Tx and vice versa. This switch time is assumed to be the same as TDD ON-OFF time which is 20us. Second, it was pointed out the single LO other than dual LO could be used for MTC UE supporting HD-FDD compared to FD-FDD. Single LO HD-FDD means transmitter and receiver share one LO in time division multiplex mode. As this will further provide cost saving it is a very attractive design. However, the LO must be retuned and re-locked to the corresponding frequency of transmitter or receiver when transition occurs. So if single LO is used, extra adjustment time of LO is needed when transitioning from Rx to Tx and vice versa. It is very hard to determine an exact time for the adjustment of LO as it is highly related to the design and implementation of LO. It is generally recognized that the adjustment time of LO is in the order of several hundred micro seconds. In our view, 200us is somewhat a typical and reasonable value by considering the trade-off between cost and re-lock time.
It seems that the OFF-ON switching time should include the switching time of switch and adjustment time of LO. However as the switch and LO can operate simultaneously, the OFF-ON switching time should be equal to adjustment time of LO which is longer than switch time of a switch. Similarly, the ON-OFF switching time should be the same as that of OFF-ON.
Proposal: For MTC UEs supporting HD-FDD operation, OFF-to-ON switching time should be 200us. ON-to-OFF switching time should be 200us also.
3. Conclusions
In this paper we provide our views on ON-FF and OFF-ON switching time X for low cost MTC UEs.
Proposal: For MTC UEs supporting HD-FDD operation, OFF-to-ON switching time should be 200us. ON-to-OFF switching time should be 200us also.
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