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1 Introduction

The Rel-12 MTC work item, “low cost and enhanced coverage MTC UE for LTE” approved in RAN #60 [1], is to specify a new low-cost UE category for MTC operation and to provide enhanced LTE overage. The objective of this WI is specified as following:
· Specify a new UE category/type for MTC operation in all LTE duplex modes supporting the following capabilities:

· 1 Rx antenna.

· Downlink and uplink maximum TBS size of 1000 bits.

· Reduced downlink channel bandwidth of 1.4 MHz for data channel in baseband, while the control channels are still allowed to use the carrier bandwidth. Uplink channel bandwidth and bandwidth for uplink and downlink RF remains the same as that of normal LTE UE.
In this paper, we analyse the impact on RF issues for introducing two TDD bands (39 and 41) as examples [2].
2 RF impact on TDD MTC UE
If we look into the RF specification, only receiver sensitivity related issue and switching time needs to be reconsidered when we focus on TDD MTC UE.
2.1 Impact on receiver sensitivity
As discussed in the last meeting, low cost MTC will mainly impact UE receiver sensitivity and its relative characteristics due to 1Rx, limited TBS size, and reduced bandwidth. If we look into the REFSENS equation as following, only SNR and IM may be affected due to low cost MTC characteristics. However, the impacts are the same among different duplexer modes since SNR and IM are only dependent on demodulation performance and the No. of receiver’s antenna. For FDD UE the band-dependent factor Rb is dependent on the value of duplexer distance/band gap. For TDD UE Rb is dependent on the IL of RF filter, specifically for band 39 and band 41 UE the Rb equals 0 and 2 respectively.
PREFSENS = -174 +10log10B + NF +IM +Rb +SNR

B is the operating bandwidth in Hz, 

NF is the Tx/Rx noise figure in dB,

IM is implementation margin in dB, 

Rb is band-dependent relaxation due to the ratio between duplexer distance and band gap in dB
Observation 1: For receiver sensitivity related requirement different duplex mode only affects Rb factor which can be easily determined.
2.2 impact on switching time
In the last meeting following impacts on switching time for HD-FDD MTC UE were approved [3]:

· 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.
Observation 2: As TDD UE transmits and receives in the same operating band, no change is needed for switching time requirement.
3 Conclusion

Observation 1: For receiver sensitivity related requirement different duplex mode only affects Rb factor which can be easily determined.

Observation 2: As TDD UE transmits and receives in the same operating band, no change is needed for switching time requirement.

Observation 3: For TDD MTC UE only reference sensitivity related requirement need to be reconsidered, yet adding two TDD band examples will not increase so much workload.
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