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1 Introduction
A Rel-14 WI on ‘Further Enhanced MTC for LTE’ was approved at RAN#72 with core part completion due by March 2017 (RAN#75) and the RAN4 performance part by September 2017 (RAN#77) [1].

This contribution presents one approach to derive reference sensitivity requirements of Rel-14 MTC with higher data rate with UE RF bandwidth of 5MHz and 20MHz.

2 Discussion
2.1 Rel-14 MTC UE with higher data rate
Rel-14 MTC supports two types of channel bandwidth classes [2]:

· Bandwidth-reduced and low-cost (BL) UE where the single larger maximum UE channel BW for PDSCH in RRC connected mode is 5MHz

· Non-BL UE where the larger maximum UE channel BW for PUSCH in RRC connected mode is 5MHz or 20MHz.
From RAN4 perspective, a BL UE is different than the normal LTE UEs as well as Rel-12 and Rel-13 MTC UEs, in a sense that the RF bandwidth of the UE is 5MHz regardless of the system bandwidth.
In addition, Rel-14 MTC UE supports TDD, HD-FDD and FD-FDD, which is like the earlier Rel-12 and Rel-13 MTC solutions. However, one thing that is not decided is the maximum PDSCH and PUSCH channel, which is for further study between 24 or 25 PRBs [2].

RAN1 has agreed that the maximum reception bandwidth for BL UE is 25 PRBs, but the maximum allocatable PDSCH channel bandwidth is FFS between 24 or 25 PRBs. 
2.2 Reference sensitivity for Rel-14 MTC UE
One of the receiver requirements that is impacted by limiting the UE RF bandwidth to 5MHz and was also discussed in Rel-12 and Rel-13 MTC is reference sensitivity. Reference sensitivity is the minimum mean received signal strength to meet 95%of the maximum throughput, and is calculated as
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where 

-174dBm is the noise floor at room temperature,
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 is the operating bandwidth in Hz 
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N

 is the Tx/Rx noise figure in dB,
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I

 is implementation margin in dB, 
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R

 is band-dependent relaxation due to the ratio between duplexer distance and band gap in dB, 

and SNR is the operating SNR in dB to meet the 95% of maximum throughput under reference measurement channel (RMC), as specified in 36.101, where in this case no receiver diversity is used.

In Rel-12 category 0 UE, reference sensitivity requirement was relaxed compared to a legacy UE due to a single receiver as compared to the two receiver assumption in the legacy case.  The 3dB relaxation was due to higher SNR requirements for single RX as compared to the legacy SNR for 2RX. Considering the implementation margin, a 2.5dB total relaxation for FDD and TDD for single RX was considered with exception for Band 20 for 15, 20MHz system bandwidths [5]. For HD-FDD a relaxation of 1.7dB was concluded for single RX. The same principle was used when more bands were added to cat 0 with an exception for band 13, where a relaxation of 3dB for FDD was used [6].

The main characteristics of Rel-14 BL UE are

· RF bandwidth of BL UE is 5MHz. Therefore, similar approach to Rel-12 category 0 and Rel-13 category M1 can be used to derive the REFSENS requirements for Rel-14 MTC UE with 5MHz. 
· Maximum TBS size for Rel-14 BL UE is 4008 while maximum TBS for Rel-12 cat 0 was only 1000 bits. Therefore, there may be a need to have a new fixed reference channel for Rel-14 BL UE.
As a results, the following is proposed for the evaluation of REFSENS requirements for Rel-14 BL-UE
Proposal 1: REFSENS requirements for Rel-12 category 0 can be reused for Rel-14 BL-UE for system bandwidths 5 MHz, 10MHz, 15MHz, and 20 MHz. 
Proposal 2: A new FRC should be introduced to support higher TBS size for Rel-14 BL-UE. 
3 Conclusions

In this contribution we resented reference sensitivity requirements of Rel-14 MTC with higher data rate and had the following proposals

Proposal 1: REFSENS requirements for Rel-12 category 0 can be reused for Rel-14 BL-UE for system bandwidths 5 MHz, 10MHz, 15MHz, and 20 MHz. 

Proposal 2: A new FRC should be introduced to support higher TBS size for Rel-14 BL-UE. 
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