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1 Introduction
A new Rel-15 work item “Even further enhanced MTC for LTE” [1]as approved in RAN#75. 
The objective is to specify the following improvements for machine-type communications for BL/CE UEs.

Improved spectral efficiency:

· Increased PUSCH spectral efficiency [RAN1 lead, RAN2, RAN4]
· E.g. sub-PRB resource allocation, with no less than 3 subcarriers within a sub-PRB allocation.

· Note: There is no intention to lower the minimum required UE capability compared to UE category M1 as part of this WI, i.e. the UE shall still support a PUSCH transmission of 6 PRBs.
This contribution provides an overview of the different areas to be investigated when specifying the BS RF requirements. 
2 Discussion
2.1 Background
The sub-PRB feature improves the spectral efficiency by allowing more UE aggregated in one PRB, comparing with one PRB  in legacy LTE allocated to one UE.
Acc. to RAN1 WF [2], RAN1 has made below agreement :

· At least the Sub-PRB allocation method shall be specified 
Since RAN1 has made decision on the Sub-PRB allocation but not agree on configuration of the # of subcarrier, the analysis in this paper will give generic view of RF impact on subcarrier allocation.
2.2 RF impact 
The methodology to derive reference sensitivity power level PREFSENS is in equation (1), as the BS support both LTE and NB-IoT, the NF is the same for sub-PRB MTC operation and NB-IoT, if PUSCH for MTC sub-PRB decoding performance is similar with  NPUSCH, the REFSENS for minimal sub-carrier configuration for sub-PRB could be just scaling of REFSENS of NB-IoT. 
REFSENS = -174+10*log10(BW) + NF + IM + SNR





(1)
Dynamic range test is to test the wanted signal in presence of high interfering white noise signal. The noise floor to raise for sub-PRB feature will be similar of the NB-IoT.

In-channel selectivity (ICS) is specified only for in-band operation of NB-IoT, which is similar with sub-PRB operation within the channel bandwidth. The interfering signal can reuse LTE requirement of 16QAM E-UTRA signal. Interfering signal is placed in one side of the Fc, while the sub PRB is placed on the other side. Both interfering signal and sub PRB are placed at the middle of the available PRB locations. 
For ACS/Blocking requirement, the co-existing study for NB-IoT and LTE can be re-used and interfering signal level and frequency offset can reuse that in existing LTE requirement and MSR requirement as the same as NB-IoT in-band operation. For outband blocking, similar CW interference as same with NB-IoT blocking . 
Proposal-1: Sub-PRB feature for R15 CAT-M UE has RF impact on BS side, namely REFSENS, dynamic range, ICS and ACS/Blocking.
3 Conclusions

In this paper, we provide generic impact analysis on BS RF on Sub-PRB feature on MTC and propose:
Proposal-1: Sub-PRB feature for R15 CAT-M UE has RF impact on BS side, namely REFSENS, dynamic range, ICS and ACS/Blocking.
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