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1. Introduction
RAN5 has raised the issue of missing PDCCH SNR definitions for some of eMTC RRM test cases [1]. They have also suggested potential fixes. In this document, we describe our approach towards resolving the issue of missing PDCCH SNR definitions.
2. Discussion
2.1. RAN5 LS on missing PDCCH SNR definition
In an LS to RAN4 [1], RAN5 has raised the following issue (verbatim from the RAN5 LS)
“For eMTC (Cat M1):

A similar issue exists for eMTC defined in TS 36.133 test cases A.8.1.23, A.8.1.24, A.8.1.25. Here the demodulation requirements for MPDCCH 2 x 1 already exist in TS36.101 clause 8.11.2. We understand that the SNR values will be completed as part of the RAN4 eMTC Work item, although in the latest release of TS36.101 (v14.1.0) the SNR values for 2x1 antenna configurations, for CE modes A and B, are currently TBD.

However, the 36.133 RRM test cases in question are currently defined with 1x1 antenna configuration, for which there is no MPDCCH demodulation requirement in TS36.101 clause 8.11.2.

RAN5 also identified that the following additional test cases also are affected: A.8.1.26 – 30 (CE Mode A) & A.8.1.31 – 35 (CE Mode B).”

RAN5 has also made suggestions on how RAN4 potentially fix the issue (see below)
“To overcome this RAN5 respectfully suggests the following way forward to RAN4 for updates to TS36.133 Annex A test cases:

a) change antenna configuration to 2x1

b) change propagation condition ETU70 -> EPA5

c) define 36.133 MPDCCH reference channels equivalent to 36.101 R.82 FDD if necessary

d) define 36.133 PDSCH reference channels for 2x1 antenna configuration if necessary”
Essentially, the issue can be summarized as follows: event triggered reporting test cases are defined in propagation condition ETU70 Low with 1x1 antenna configuration, while the 36.101 test case for MPDCCH is not defined for ETU70 Low 1x1 antenna configuration. Thus, there is no guarantee that if MPDCCH is scheduled in the event triggered reporting test cases, it will be decodable. To alleviate the issue, RAN5 suggests that the propagation conditions of the event triggered reporting test should be changed to EPA5 Low with antenna configuration 2x1 (for which MPDCCH RMC is defined).
We argue that it is not necessary to change the propagation condition of the event triggered reporting test cases. Rather, it is sufficient to show that it is feasible to reliably decode MPDCCH in ETU70 Low 2x1 channel. Further, we argue that changing the propagation channel from ETU70 to EPA5 may not be desirable. This is so because 5Hz doppler will provide fewer independent observations of the channel compared to 70Hz doppler, while evaluating the condition for Event A3. Legacy LTE test cases (for example A.8.1.1) are defined with 70Hz doppler and are allowed 800ms of delay before the event is triggered. On the other hand, in eMTC event triggered reporting test cases, the allowed delay is as low as 1.44s, which is less than twice the allowed delay for legacy LTE test case. Slowing down the doppler by a factor of 14 (i.e., increased coherence time by a factor of 14) and only allowing less than twice the delay for evaluating the event can result in an unstable test. Hence, we argue that the event triggered reporting test case should be run with ETU70 Low doppler, at least for those test cases which do not allow large delay in reporting the event.
Observation 1: Changing the propagation channel from ETU70 to EPA5 will imply that UE will fewer independent observations to evaluate event A3 compared to legacy LTE test cases, at least in cases where the allowed delay is only 1.44s.

2.2. Simulation results
In this section, we provide simulation results for ETU70 Low 2x1 propagation channel (see Figure 1). The simulation results are conducted with DCI size of 29bits and have narrowband hopping turned disabled. Note that even with Rep 64, 1% BLER can be achieved around 15.5dB. We also conducted simulation with Rep 128 and observed that 1% BLER is achievable at less than -17dB of SNR. [image: image1.png]MPDCCH BLER for Agg24 in ETU70 Low 2x1
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Figure 1.  MPDCCH BLER with AL 24 in ETU70Hz channel with 2x1 antenna configuration
Even after adding an implementation margin of 2dB, we note that Rep 128, AL 24 is decodable with sufficient reliability at less than -15dB SNR.

Based on the email discussion on this topic, we also provide simulation results for ETU30Hz 2x1 channel (see Fig. 2). The simulation was conducted with a DCI size of 16bits and aggregation level 16, and frequency hopping disabled. Note that, in ETU30 channel as well, with AL = 16 and Rep level of 256, 1% BLER can be achieved at less than -18dB SNR. With additional margin of 2dB, we can expect 1% BLER to be achieved at less than -16dB SNR.
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Figure 2. MPDCCH BLER for AL = 16 in ETU30 Hz channel with 2x1 antenna propagation

The worst case Es/Iot condition in which the event triggered reporting test cases are defined is -12.27dB [2]. Hence, with ETU70Hz or even with ETU30Hz propagation channel, there is sufficient margin available for reliable decoding of MPDCCH in the set SNR conditions in the event triggered reporting test cases.

Observation 2: It is feasible to reliably decode MPDCCH in ETU70 Hz and ETU30Hz channel with 2x1 antenna configuration even in the worst case SNR condition set in event triggered reporting test case in Rel-13 eMTC.
In view of the above observations, we have the following proposal

Proposal: Do not modify the propagation channel for event triggered reporting test cases. Use high repetition (24) and aggregation level (128) to schedule MPDCCH so that it can be reliably decoded.

3. Conclusion
In this contribution, we discuss the issue raised by RAN5 LS [1]. We make the following observations and proposal

Observation 1: Changing the propagation channel from ETU70 to EPA5 will imply that UE will fewer independent observations to evaluate event A3 compared to legacy LTE test cases, at least in cases where the allowed delay is only 1.44s.

Observation 2: It is feasible to reliably decode MPDCCH in ETU70 Hz and ETU30Hz channel with 2x1 antenna configuration even in the worst case SNR condition set in event triggered reporting test case in Rel-13 eMTC.

Proposal: Do not modify the propagation channel for event triggered reporting test cases. Use high repetition (24) and aggregation level (128) to schedule MPDCCH so that it can be reliably decoded.
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