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1. Introduction
Rel-13 eMTC demod test cases are different from legacy test cases in three aspects. First, a subset of the test cases (in CE mode B) are defined in 1Hz doppler channel, secondly SNR levels of a subset of the test cases much lower SNR compared to legacy test cases and finally a subset of test cases are defined with repetition. For a fixed test time, lowering the doppler and SNR can increase the run to run variation while increasing repetition can reduce run to run variation.  Due to the aforementioned reasons, test time of eMTC demod test cases can be different from test time of legacy test cases. 
This document is a resubmission of the RAN4 discussion paper R4-1703172 that was endorsed in RAN4#82bis.
2. Discussion

Without the exception of eMTC and Nb-Iot, 5Hz is the lowest doppler for which demod/CQI test cases in fading channel are defined. In Rel-13 eMTC, some of the test cases in fading channel have been defined for 1Hz doppler. Reduction in doppler is expected to increase the test time. However, Rel-13 eMTC test cases have also been defined with repetition of MPDCCH and PDSCH. Hence, test time needs to be evaluated via simulation. The approach of deriving test time and example scenarios are detailed in this section.  
2.1. Methodology for deriving the test time 
According to 36.521-3 Annex G [1], minimum test time must be long enough such that it takes into account the (a) error ratio and (b) fading variation. The minimum test time length based on error ratio is deterministic, while the minimum test time length that takes into account fading variation is typically derived via simulation. The key factor controlling variation over time in fading channel is doppler. In order to account for variation due to doppler, convergence time of the test metric (throughput or BLER or probability of miss-detection) is evaluated via simulation. Suppose that simulation time of T indicates that SNR(T) is the minimum signal to noise ratio required to achieve the desired test metric. Suppose SNR be the minimum signal to noise ratio required to achieve the desired test metric after “infinite” time. Then, the minimum test time for reasonable convergence is supposed to be achieved after time TMIN, if |SNR(T) - SNR| ≤ 0.2dB for all T ≥ TMIN. A pictorial representation of the same (from 36.521-3 Annex G) is shown in Figure 1.
2.2. Examples analysis for MPDCCH test cases 

CE mode B test cases for MPDCCH are defined in 1Hz doppler, with FDD and TDD test cases respectively defined with 64 and 32 repetitions. A plot of simulation time vs. desired SNR to achieve 1% Pm-dsg for FDD and TDD CE mode B test cases is shown in Figure 2 and 3 respectively. 
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Figure 1. Simulation method to derive minimum test time (G.3.5-1)
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Figure 2. MPDCCH BLER as a function of number of active subframes for FDD CE mode B test case (with MPDCCH repetitions = 64) in ETU1 channel

Based on the simulation results, we observe the following for MPDCCH test cases in CE mode B

· FDD (Repetitions = 64): From Figure 2, minimum SNR required to achieve 1% Pm-dsg after very long test duration would be approximately -13.1dB. However, number of active subframes required so that SNR required to achieve 1% Pm-dsg is within ±0.2dB of -13.1dB is around 35000 subframes. With some additional margin, we conclude that a test duration of 45000 active subframes should be sufficient for reasonable convergence.
· TDD (Repetitions = 32): From Figure 3, minimum SNR required to achieve 1% Pm-dsg after very long test would be approximately -11.6dB. However, number of active subframes required so that SNR required to achieve 1% Pm-dsg is within ±0.2dB of -11.6dB is around 30000 subframes. With some additional margin, we conclude that a test duration of 45000 active subframes should be sufficient for reasonable convergence.
Based on the above observations, we have the following proposal
Proposal 1: For CE mode B MPDCCH test cases defined in ETU1 Hz channel, the minimum number of active subframes (MNAS) for both FDD and TDD is 45000 subframes.
The PDSCH test cases defined in CE mode are also configured with ETU1Hz channel. Further, PDSCH repetition factor of 64 is used which is similar to the repetition factor used for FDD MPDCCH test case in CE mode B. Since fading doppler and repetition are two key factors that dictate convergence of the test metric, we expect the convergence time required for PDSCH test case will be similar to MPDCCH test case. Hence, we have the following proposal.

Proposal 2: For CE mode B PDSCH test cases defined in ETU1 Hz channel, the minimum number of active subframes (MNAS) for both FDD and TDD is 45000 subframes.

The CE mode A test cases in fading channel are defined with 5Hz doppler. For 5Hz doppler, RAN5 already has an estimate of the MNAS for legacy PDCCH and PDSCH test cases. Since eMTC test cases are defined with repetition ≥ 1, the impact of fading variation will only reduce compared to legacy test cases. Hence the estimate of minimum test time (obtained via simulations) for legacy 5Hz test cases can be assumed to be an upper bound for eMTC test cases.

Proposal 3: For CE mode A MPDCCH and PDSCH test cases defined in fading channel with 5Hz doppler, estimate of minimum number of active subframes from legacy PDSCH and PDCCH test cases in 5Hz doppler can be used as an upper bound.
[image: image3.png]-104

-106

-10.8

-11.2

-114

E

SNR [in dB] for 1% Pm-dsg
®

S

-12.2

-124

SNR [in dB] vs. number of active subframes

2 3 4 5 6 7 8
Number of active subframes

9

10
x10%




Figure 3. MPDCCH BLER as a function of number of active subframes for TDD CE mode B test case (with MPDCCH repetitions = 32) in ETU1 channel

3. Conclusion
In this discussion paper we present simulation results to show the minimum number of active subframes required for reasonable convergence in CE mode B MPDCCH test cases defined in ETU1Hz channel. Based on simulation results and our analysis, we have the following proposals
Proposal 1: For CE mode B MPDCCH test cases defined in ETU1 Hz channel, the minimum number of active subframes (MNAS) for both FDD and TDD is 45000 subframes.

Proposal 2: For CE mode B PDSCH test cases defined in ETU1 Hz channel, the minimum number of active subframes (MNAS) for both FDD and TDD is 45000 subframes.

Proposal 3: For CE mode A MPDCCH and PDSCH test cases defined in fading channel with 5Hz doppler, estimate of minimum number of active subframes from legacy PDSCH and PDCCH test cases in 5Hz doppler can be used as an upper bound.
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