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1. Introduction
In this contribution, we briefly describe the challenges in testing RLM in CE mode B.
2. Discussion
RLM is necessary for UE to decide whether to trigger RLF or not. Once UE triggers RLF, it is expected to stop transmitting in uplink. In order to test if UE is performing RLM as expected, typical RAN4 RLM test includes configuration of periodic CQI reporting on PUCCH. Prior to RLF, UE continues to transmit CQI in uplink and upon RLF, UE stops transmitting CQI in uplink. The test equipment can detect the stoppage of CQI transmission and accordingly figure out whether the UE is performing RLM as per the requirements. Thus, configuration of periodic CQI is central to the test procedure.
In Rel-13 eMTC, periodic CQI is not supported in CE mode B [1]. Other forms of semi-static configurations like SPS are also not supported. Thus, it is not clear how the test equipment can detect whether or not UE has triggered an RLF. 
Observation: Semi-static configurations like CQI and SPS are not supported in CE mode B. Hence, designing RLM tests in CE mode B with semi-static configurations may not be feasible.
One option is to design the test with regular scheduling of UE specific MPDCCH, which has an uplink grant for the UE. When the UE is not in RLF, then it transmits in uplink according to the decoded uplink grant. If it is in RLF, then it is expected to not transmit in uplink, even if it can decode MPDCCH. The challenge in such a test configuration is that whenever UE is not in RLF, MPDCCH needs to be reliably decoded, i.e., with decoded with 0% BLER. Otherwise, missed decoding of MPDCCH can be misunderstood by the test equipment as UE triggering an RLF. Figure 1 shows the SNR configuration as a function of time for a typical RLM test. UE is expected to transmit during the period A-B, when SNR2 is configured, where even though it is below the Qin level, i.e., non-zero BLER, it has not yet triggered RLF. To ensure that UE always decodes when in SNR2, it needs to be brought closer to 0% BLER level, i.e., very close to Qin level, which may render its purpose meaningless. Similar challenge exists in deciding SNR4.

Figure 1: SNR configuration in an RLM test

Now, let us consider the situation when SNR3 is configured in the test. In typical RLM tests, a UE can only monitor SNR (since no control is scheduled) and when SNR3 is configured, it stops transmitting in uplink. However, in a test where MPDCCH is regularly scheduled (to trigger uplink grants), a UE can simply monitor MPDCCH BLER, without monitoring SNR and will automatically stop transmitting in uplink once it cannot decode MPDCCH (failed decoding of MPDCCH will happen with high probability at SNR3, since SNR3 is below Qout level). Thus, the test will not be able to distinguish between UEs that monitor RLM SNR from UEs that monitor only MPDCCH BLER.
In consideration of the above challenges, designing a stable RLM test in CE mode B will be challenging. RAN4 should consider the challenges in designing a stable RLM test in CE mode B, and if infeasible, then it should consider only defining requirements and skip the test.

Proposal: RAN4 should consider the challenges in designing a stable test for RLM in CE mode B, and if infeasible, then it should consider only defining requirements and skip the test.
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