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1 Introduction
The work item “Further LTE Physical Layer Enhancements for MTC” was approved in RAN#67 [1]. In RAN4#76 it was agreed that requirements should be specified for the following bands [2]
· Bands 1,2, 3, 4, 5, 7, 8, 12, 13, 18, 19, 20, 21, 26, 27, 28, 31, 39, 41 for normal operation
· Bands 1, 2, 3, 4, 5, 7, 8, 12, 13, 18, 19, 20, 21, 26, 27, 28, 31 for half duplex FDD operation.
In RAN4#76bis it was agreed that band 11 should be added to the above list.

In this contribution we discuss the receiver requirements for Rel-13 MTC UE.
2 Discussion

One of the receiver requirements that is impacted by the low complexity MTC UE and was also discussed in Rel-12 MTC is reference sensitivity. Reference sensitivity is the minimum mean received signal strength to meet 95%of the maximum throughput. In Rel-12 MTC, the reference sensitivity requirement was relaxed due to a single receiver as compared to the two receiver assumption in the legacy case.  It is proposed that for Rel-13 MTC UE in normal coverage mode the same approach as the Rel-12 to be taken, meaning that:

· For bands that have been specified in Rel-12 reuse current REFSENS
· For bands that have not been specified in Rel-12 we take the same approach as Rel-12
Proposal 1: For bands that have been specified for Rel-12 MTC, reuse reference sensitivity requirements of Rel-12 MTC for Rel-13 MTC
Proposal 2: For bands that have not been specified for Rel-12 MTC, we take the same approach as the Rel-12, to specify reference sensitivity requirements for Rel-13 MTC
One of the differences between Rel-12 and Rel-13 MTC is that only the RF bandwidth of 1.4 MHz needs to be considered. This means that one should be able to have the same REFSENS number as for Cat 0 with 1.4MHz system BW for all bandwidths in Rel-13. However, the reference measurement channel needs to be redefined.  In Rel-12 the reference measurement channel was based on 6 RBs for 1.4 MHz BW, and 14 RBs for other bandwidths.
Proposal 3: The Rel-12 REFSENS numbers for Cat 0 with 1.4MHz system BW should be used as REFSENS requirements for all bandwidths in Rel-13
In addition to that in Rel-13 MTC we have the enhanced coverage mode where additional 15dB coverage is considered for MTC UEs in poor coverage. However coverage enhancement is achieved through massive repetitions, whereas REFSENS is defined with single transmission. Therefore we think it is reasonable to keep the same REFSENS for both normal coverage and enhanced coverage. On the other hand, coverage enhancement performance should be captured in new chapter 8 performance requirements.
So it is proposed not to define REFSENS requirements for enhanced coverage Rel-13 MTC:
Proposal 4: REFSENS requirements for Rel-13 MTC UE can be applied for both normal coverage and enhanced coverage mode
Rel-13 low complexity MTC should operate in any LTE duplex mode (full duplex FDD, half duplex FDD, TDD) based on the Rel-12 low complexity MTC UE and should further support reduced UE bandwidth of 1.4 MHz in downlink and uplink Rel-12 MTC [1]. Also the work item description states that Bandwidth reduced UEs should be able to operate within any system bandwidth. So the requirements for Rel-13 MTC UEs should cover all system bandwidths.

Similar approach should be taken for both full duplex mode and half duplex mode of operation.

Proposal 5: The approach is the same for both full duplex and half duplex mode, i.e., Re-use the 1.7dB relaxation due to single RX for HD-FDD used in rel-12 for bands defined for 1.4MHz BW.
3  Conclusion and Proposal
In this contribution we discussed reference sensitivity requirements for Rel-13 MTC UE in normal coverage mode and made the following proposals:
Proposal 1: For bands that have been specified for Rel-12 MTC, reuse reference sensitivity requirements of Rel-12 MTC for Rel-13 MTC

Proposal 2: For bands that have not been specified for Rel-12 MTC, we take the same approach as the Rel-12, to specify reference sensitivity requirements for Rel-13 MTC

Proposal 3: The Rel-12 REFSENS numbers for Cat 0 with 1.4MHz system BW should be used as REFSENS requirements for all bandwidths in Rel-13
Proposal 4: REFSENS requirements for Rel-13 MTC UE can be applied for both normal coverage and enhanced coverage mode
Proposal 5: The approach is the same for both full duplex and half duplex mode, i.e., re-use the 1.7dB relaxation due to single RX for HD-FDD used in rel-12 for bands defined for 1.4MHz BW.
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