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1 Introduction
The core part of Rel-14 feMTC WI was completed in RAN4#83. Although there are still some open issues such as the requirements for OTDAO positioning and general requirement applicability for non-BL/CE UE, they will be discussed as maintenance. Quite many enhanced RRM requirements were already defined compared to Rel-13 eMTC WI. In the performance part of the WI, RRM test cases should be defined to verify those requirements. 
In this paper, we will provide our views on the new RRM requirements in Rel-14 feMTC WI that need to be tested. The proposed test cases are for BL/CE UE excluding the positioning requirements which are still under discussion. 
2 Discussion 
Enhanced measurement capability
In Rel-13 eMTC WI, for Cat-M1 UE only intra-frequency RSRP measurement requirements are defined. In Rel-14 feMTC WI, for both Cat-M1 and Cat-M2 UE, intra-/inter-frequency RSRP/RSRQ measurement requirements are defined. The new requirements here are intra-frequency RSRQ and inter-frequency RSRP/RSRQ.
Same intra-/inter-frequency RSRP/RSRQ measurement requirements apply for Cat-M1 and Cat-M2 UEs. Only a single set of test cases need to be defined, and in the Test Applicability, the rule will be defined such that those test cases apply to both Cat-M1 and Cat-M2 UEs. Same approach can be used for all requirements applying to both Cat-M1 and Cat-M2 UEs.
For inter-frequency RSRP/RSRQ, new test cases for cell reselection in section A.4, event triggered reporting in section A.8 and the measurement accuracy in section A.9. HO test cases in section A.5 would also need to be added, but considering the test cases in A.5 is more focused on HO interruption time instead of the measurement performance, we think there is no need to define new HO test case just for inter-frequency measurement. 

For event triggered reporting test cases in section A.8, UE would perform both intra- and inter-frequency measurement, and in this case, the gap sharing is configured by the network. Since there will be a number of test cases for event triggered reporting, our suggestion is test all possible gap sharing configurations with different test cases. For example, FDD-FDD test can be done with 50-50 split, while TDD-TDD 40-60. 

For intra-frequency RSRQ, only the measurement accuracy test cases in section A.9 are needed, as the test cases for cell reselection in section A.4 and event triggered reporting in section A.8 are all based on RSRP. 
Another modified measurement requirement compared to Rel-13 eMTC is the delay requirement UE is in CEModeB or enhanced coverage, while target cell is with SINR better than -6dB. The requirement was not tested in Rel-13, but in our view it is important to verify UE would be able to find a good target cell much faster than a bad one, so our suggestion is to test this requirement with some of the cell reselection and event triggered reporting tests.

Finally, another enhancement in measurement is the gapless measurement of serving cell, i.e. if no reporting configuration that involves neighbour cell measurement, UE should be able to measure serving cell without gaps provided and fulfil the measurement requirement. New test case should be defined e.g. with event A2 configured, and UE should trigger the reporting when RSRP of the serving cell goes below the configured threshold. 
Proposal 1: For all requirements applying to both Cat-M1 and Cat-M2 UEs, only a single set of test cases are defined, and in the Test Applicability, the rule will be defined such that those test cases apply to both Cat-M1 and Cat-M2 UEs.
Proposal 2: Test all possible inter-/inter-frequency gap sharing configurations with different event triggered reporting test cases.

Proposal 3: Test the scenario where UE is in CEModeB or enhanced coverage, while target cell is with SINR better than -6dB, with some of the cell reselection and event triggered reporting tests.

Proposal 4: New test cases should be defined to verify the measurement requirement for gapless serving cell measurement.
TX timing
New requirement for UE TX timing is defined for Cat-M2 UE when operating with DL BW 5MHz. RRM test cases should be defined and they should only apply to Cat-M2 UE.
Proposal 5: New test cases on UE TX timing should be defined for Cat-M2 UE.

RLM based reporting
RLM based reporting (event E1 and E2) are defined as part of Rel-14 feMTC WI, which is targeting to help the network to make better configuration for MPDCCH parameters. The requirements are similar to those for RLM, i.e. UE should be able to measure the SINR of the serving cell and map it to the BLER metric of MPDCCH with specific transmission parameters. 
To test RLM reporting requirements, similar test cases as for RLM can be defined, i.e. the serving cell SNR varies in the test, and UE should trigger the reporting at the target SNR level within the defined evaluation period. One issue to be discussed for the tests is the margin, as UE cannot measure the serving cell SNR without any error. 

· Event E1 is defined to indicate to network the need for larger redundancy in MPDCCH transmission. If it is triggered to early, i.e. above Qin, network may unnecessarily configure larger redundancy in MPDCCH transmission and this leads to resource waste; If it is triggered too late, i.e. below Qout, RLF will be triggered and the event is meaningless. The test should verify UE will not trigger event E1 when SNR is at Qin and UE will trigger E1 when SNR is at Qout.

· Event E2 is defined to indicate to network the possibility for smaller redundancy in MPDCCH transmission. If it is triggered too early, i.e. below Qout of a target MPDCCH redundancy level (which is to be discussed), UE may report E1 when configured with smaller redundancy in MPDCCH transmission and this leads to ping-pongs; If it is triggered too late, i.e. above Qin of a target MPDCCH redundancy level, there will be resource waste and the motivation of the reporting is not fulfilled. The test should verify UE will not trigger event E2 when SNR is at Qout of a target MPDCCH redundancy level (which is to be discussed), and UE will trigger E2 when SNR is at Qin of the target MPDCCH redundancy level.
There is also a problem in selecting the MPDCCH repetition and aggregation level for the tests, for both CEModeA and B. Our suggestion is to start from those configurations used/discussed for RLM tests.

Proposal 6: For RLM based reporting, 

· The test should verify UE will not trigger event E1 when SNR is at Qin and UE will trigger E1 when SNR is at Qout.
· The test should verify UE will not trigger event E2 when SNR is at Qout of a target MPDCCH redundancy level (which is to be discussed), and UE will trigger E2 when SNR is at Qin of the target MPDCCH redundancy level.
MPDCCH monitoring based scaling
In Rel-14 feMTC WI, the delay performance of RLM and RRM measurement is scaled with MPDCCH monitoring period (Rmax*G). This is a relaxation in the requirement so that UE can switch off its RF chain when MPDCCH is not continuously monitored. Although the new requirements based on MPDCCH monitoring are defined for both RLM and RRM, there is no other change to the RLM requirements which need to be tested. In order to reduce the number of test cases, our suggestion is to verify the MPDCCH monitoring based performance scaling only with event triggered reporting test cases. 
Again, in order to reduce the test cases in the spec and number of tests UE has to pass, our suggestion is to add discontinuous MPDCCH monitoring configuration, i.e. G>1, in some of the event triggered reporting test cases, and update the test requirements accordingly. 

Proposal 7: Test MPDCCH monitoring based scaling by having discontinuous MPDCCH monitoring configuration in some of the event triggered reporting test cases.

3 Conclusions 

In this paper, we provided our views on a number of RRM requirements defined in Rel-14 feMTC WI, for which test cases are needed. 
Proposal 1: For all requirements applying to both Cat-M1 and Cat-M2 UEs, only a single set of test cases are defined, and in the Test Applicability, the rule will be defined such that those test cases apply to both Cat-M1 and Cat-M2 UEs.
Proposal 2: Test all possible inter-/inter-frequency gap sharing configurations with different event triggered reporting test cases.

Proposal 3: Test the scenario where UE is in CEModeB or enhanced coverage, while target cell is with SINR better than -6dB, with some of the cell reselection and event triggered reporting tests.

Proposal 4: New test cases should be defined to verify the measurement requirement for gapless serving cell measurement.
Proposal 5: New test cases on UE TX timing should be defined for Cat-M2 UE.
Proposal 6: For RLM based reporting, 

· The test should verify UE will not trigger event E1 when SNR is at Qin and UE will trigger E1 when SNR is at Qout.
· The test should verify UE will not trigger event E2 when SNR is at Qout of a target MPDCCH redundancy level (which is to be discussed), and UE will trigger E2 when SNR is at Qin of the target MPDCCH redundancy level.
Proposal 7: Test MPDCCH monitoring based scaling by having discontinuous MPDCCH monitoring configuration in some of the event triggered reporting test cases.
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