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Introduction
With core part of RRM requirements for R16 MTC nearly completed, RAN4 should start discussing the performance aspects of RRM features in R16 MTC. In this paper, we present our views on which features of R16 MTC can be considered to have a performance test.
Discussion
Each of the RRM features in R16 MTC is discussed here in the order of RAN4 meeting agenda item:
DL quality reporting in MSG3 and connected mode:
In R15 NB-IoT, two types of channel quality reporting were specified: short 2-bit version, and long 4-bit version. However, only 4-bit version was tested for both normal and enhanced coverage.
In R16 MTC, 2-bit and 4-bit DL channel quality reporting are supported for both idle and connected mode. However, the 2-bit version is still under debate in RAN2 with some companies questioning its usefulness. Nevertheless, in our view, testing should be limited to 4-bit version as in R15 NB-IoT. 
In R16 MTC and for CE mode B, only repetition level (RP) is reported. For CE mode A, RP is reported if it is greater RP > 1 assuming aggregation level (AL) of 24. Otherwise for RP = 1, AL is reported. We have presented our views in terms of report mapping and accuracy requirements in [1]. In our view, it is necessary to test at least CE mode B when UE reports RP, CE mode A when UE reports RP with AL = 24, and when UE reports AL with RP = 1. It is practical to devise the test in AWGN channel condition so that even with frequency hopping enabled, the correct expectation can be set in test requirement. RAN4 can discuss whether the tests should be duplicated for both MSG3 and connected mode or split between them.
Proposal 1. RAN4 to specify performance tests for MSG3 DL channel quality reporting for at least three scenarios: 1) CE mode A with RP = 1, and AL < 24, 2) CE mode A with RP > 1 and AL = 24, and 3) CE mode B with RP > 1 and AL = 24. Tests to be in AWGN with 4-bit reporting. RAN4 can discuss whether to duplicate the tests for connected mode or split between MSG3 and connected mode to limit the total number of tests. NB-IoT tests in R15 can be used as guidelines.
Group WUS:
In R15, neither NB-IoT nor MTC devised a test for R15 WUS due to impracticalities in testing the UE’s adherence to requirements. In our view, R16 is not different. It is not possible to test group WUS.
Proposal 2. RAN4 to not specify any performance tests for group WUS.
MPDCCH performance improvement:
In [2], we presented our simulation results for MPDCCH performance improvements using agreed simulation assumptions for RLM scenarios. It is observed that only in specific channel conditions such as AWGN and very low SNR points (< -10 dB), using CRS relationship with DMRS results in noticeable performance improvements. Existing RLM test cases for MTC are based on ETU30 channel profile.
RAN4 should discuss whether new RLM test cases for UE supporting MPDCCH performance improvement is needed after collecting the simulation results from interested companies. Based on our simulation results, in-sync tests under AWGN channel conditions may warrant a new test. Other scenarios do not.
Proposal 3. RAN4 should discuss whether new RLM test cases for UE supporting MPDCCH performance improvement is needed after collecting the simulation results from interested companies.
PUR:
While most aspects of performance tests for PUR such as RSRP control, TA validation method, and settings are possible and straightforward to do, a practical consideration to think about is how to set UE to generate mobile-originated data while in RRC idle using existing test environments. It is noted that UL transmission in PUR is not always required. It only occurs if UE has data to transmit. Therefore, a method is needed (such as an app) to generate MO-data while UE is in RRC idle. We have not found an existing solution for this purpose yet but suggest to further discuss it with RAN5.
[bookmark: _GoBack]Proposal 4. RAN4 to further consult RAN5 on how to make UE generate MO-data in RRC idle in order to test PUR feature. 
Mobility enhancement:
In RAN4#93 meeting, the accuracy requirements for RSS-based RSRP measurement in idle mode was finalized for both different SNR levels. We have also presented our views on applicability of these new requirements in connected mode in [3]. In connected mode, RSS frequency allocation (either for serving or neighbor cell) must fall in the narrowband that UE is monitoring for MPDCCH. 
In our view, RAN4 should specify performance tests for RSS-based RSRP measurements in connected mode for serving cell measurement. During the simulation campaign, mismatches between results of different companies were noticed which was later discovered to be due to where the fading channel was modeled along the receive chain. Based on feedback from RAN5, the only reliable way to test the accuracy requirements is to devise the test in AWGN channel. The RSS configuration information should be furnished to UE. UE’s narrowband for monitoring MPDCCH should contain RSS frequency allocation in RSS occasion. It is likely easier to disable frequency hopping for this test. 
Proposal 5. RAN4 to specify performance test for RSS-based RSRP measurement in connected mode for serving cell with AWGN channel. RSS configuration of the two cells should be furnished to UE. UE’s narrowband for monitoring MPDCCH should contain RSS frequency allocation in RSS occasion.
Conclusions
Proposal 1. RAN4 to specify performance tests for MSG3 DL channel quality reporting for at least three scenarios: 1) CE mode A with RP = 1, and AL < 24, 2) CE mode A with RP > 1 and AL = 24, and 3) CE mode B with RP > 1 and AL = 24. Tests to be in AWGN with 4-bit reporting. RAN4 can discuss whether to duplicate the tests for connected mode or split between MSG3 and connected mode to limit the total number of tests. NB-IoT tests in R15 can be used as guidelines.
Proposal 2. RAN4 to not specify any performance tests for group WUS.
Proposal 3. RAN4 should discuss whether new RLM test cases for UE supporting MPDCCH performance improvement is needed after collecting the simulation results from interested companies.
Proposal 4. RAN4 to further consult RAN5 on how to make UE generate MO-data in RRC idle in order to test PUR feature. 
Proposal 5. RAN4 to specify performance test for RSS-based RSRP measurement in connected mode for serving cell with AWGN channel. RSS configuration of the two cells should be furnished to UE. UE’s narrowband for monitoring MPDCCH should contain RSS frequency allocation in RSS occasion.
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