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1 Introduction

The Release 13 eMTC Work Item [1] has introduced the demodulation requirements for Category M1 devices in TS 36.101 [2]. The Release 14 FeMTC Work Item has started the discussion and initial simulations for Category M2 devices [3]. Both Category M1 and M2 devices are with single receive antenna. The specification does not clarify if any of these requirements also apply to UEs of any other categories that support coverage enhancement (CE).

Based on the discussion in RAN4#82 and RAN4#82bis meetings, it was agreed to apply eMTC Category M1’s demodulation requirements to single receive antenna UEs, such as Cat.1bis UE [4], for Release 13 CE demodulation requirements. However, it is still not clear how to set up the test and define the demodulation requirements in Release 13, as well as Release 14, for other category UEs supporting CE with two or four receive antennas. In this contribution, we discuss our views on the introduction of the demodulation requirements for UEs supporting CE mode with two or four receive antennas in Release 14.
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In RAN4#82bis meeting, the issue about how to introduce the test setup and demodulation requirements for non-BL/CE UEs with 2 or 4 receive antennas in Release 13 and 14 was discussed. A way forward [5] was made, which included three options as shown in Table 1 below.
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Table 1 Options for antenna connection and test setup

As an example, Figure 1 below illustrates the antenna connection for a UE supporting CE tests with 2×2 antenna configuration.   
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Figure 1 Example of the antenna connection for a UE supporting CE tests with 2×2 antenna configuration

In our parallel contribution [6], considering the time limit for Release 13 maintenance, we propose to apply Option 1 (i.e. either Option 1-1 or 1-2) for Release 13 non-BL/CE UE’s antenna connection, test setup and demodulation requirements. However, since Release 14 FeMTC’s demodulation performance work is still on-going, we reckon that Option 2 would also be acceptable and can be completed within reasonable WI time schedule. 

Our understanding is that Option 2 may explore the full diversity gain by adopting full antenna connection and independent fading channels for each receive antenna. Given the full diversity gain, the repetition number for each existing test case is very likely to be changed to satisfy the coverage requirement. It is reasonable to perform a new simulation campaign to set the corresponding repetition and SNR levels, as well as to make simulation results and requirements alignment. 

As for Option 3, the potential justification is that a non-BL/CE UE with more than one receive antenna should not be forced to always use multiple antennas for signal reception. In the sense of power saving, a non-BL/CE UE with more than one receive antenna can turn only one antenna on for signal reception. Considering the repeated transmission in FeMTC, this justification might only stand for limited scenarios with rather high SNR levels. In our view, further study of non-BL/CE UE with more than one receive antenna is necessary to justify the benefit of using single receive antenna for power saving, comparing to using multiple antennas with potentially shorter repeated transmission.

In summary, we propose that:
Proposal: To apply either Option 1 or Option 2 in Table 1 for non-BL/CE UE’s antenna connection, test setup and demodulation requirements in Release 14.

3 Conclusion 

In this contribution, we discuss our views on the introduction of the demodulation requirements for UEs supporting CE mode with two or four receive antennas in Release 14.

Proposal: To apply either Option 1 or Option 2 in Table 1 for non-BL/CE UE’s antenna connection, test setup and demodulation requirements in Release 14.
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