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1 Introduction
A new WI for MTC UE was established in RAN #60 [1] and an overview of RF issues on low cost MTC UE was provided in [2]. This contribution discusses how to define reference sensitivity given the capability of low cost MTC UE for FDD.

2 Discussion

Reference sensitivity would be impacted by the capabilities of 1RX antenna and downlink and uplink channel bandwidth for new UE category of MTC operation. These impacts on reference sensitivity could be analyzed from measurement channel, required SNR, RX noise for each band and IM2aspects.
Measurement channel
UL and DL reference measurement channels are discussed and proposed in [3] [4]. UL maximum number of allocated resource blocks for some channel bandwidth shall be reduced by the limitation of maximum TB size of MTC UE. So the actual uplink configuration for reference sensitivity should be the less one of RB numbers defined in existing uplink configuration for sensitivity and the new UL measurement channels. 
Only 6RBs are allowed for DL measurement channels for any channel bandwidth and these 6RBs are suggested to be continuously allocated considering the worst case. Same with the uplink configuration, they also shall be allocated as close as possible to the uplink operating band within the transmission bandwidth configuration.
Required SNR

Required demodulation SNR for new UE category should be simulated after the DL reference measurement channel has been agreed. Implementation margin of 2dB once accepted for 1RX before could be reused for MTC UE.
RX noise for each band
RX noise is generated mainly by noise figure of the receiver and TX residual emission. It is assumed 9dB as a baseline noise figure and in some bands it will be adjusted a little to account for difficult duplexer arrangement. Thermal noise in RX band could be calculated by the noise figure. In addition for some specific bands, the reference sensitivity also considers the noise from TX residual emission due to small TX-RX separation.
For MTC UE, these RX noise impact including thermal noise and TX residual emission could be kept unchanged for each band.
IM2 issue
IM2 products generated by TX leakage could degrade reference sensitivity especially for small channel bandwidth. The relaxation for 1.4MHz and 3MHz LTE bandwidth was accepted and the degradation values depend on each band. For MTC UE, these degradation values could be kept unchanged for each band.
As we discusses above, the 6RBs shall be allocated as close as possible to the uplink operating band within the transmission bandwidth configuration rather than to DC subcarrier, so IM2 issue could not impact other channel bandwidth except for 1.4MHz and 3MHz channel bandwidth. Then both TX residual noise and IM2 issue could be reflected in sensitivity requirements.
Half duplex FDD

In current specification for FDD, reference sensitivity requirement is defined with transmitter on. But for half duplex FDD, the transmitter and receiver will not work at the same time which means reference sensitivity will not be impacted by TX residual noise and TX leakage. Reference sensitivity requirement could be improved for half duplex FDD. However, is additional requirement for half duplex FDD really needed or we can just reuse the existing requirement for full duplex FDD and an additional note to explain for half duplex FDD the transmitter is off. These should be discussed further.

Other receiver requirements

For blocking requirement, the desensitization needs to be changed for 1RX to maintain the same dynamic range of receiver in the presence of the same level interfering signal. ACS requirement does not need to be changed because it is defined with a relative value between wanted signal and interfering signal.
3 Conclusion

Reference sensitivity would be impacted by the capabilities of 1RX antenna and downlink and uplink channel bandwidth for new UE category of MTC operation. These impacts could be analyzed from measurement channel, required SNR, RX noise for each band and IM2 aspects. This contribution provides some initial considerations on these aspects.
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