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1 Introduction
Some RRM tests in 36.133 section A.7 and A.8 are defined assuming certain PDCCH performance. We believe that some tests are not properly defined and may lead to UEs failing the tests because PDCCH performance is not reliable enough.
In this paper we analyze some of these tests and propose some options to increase their reliability. 
2 Discussion
2.1 Radio Link Monitoring Tests
RLM tests in Section A.7.3 of 36.133 are designed to check if the UE correctly detects out-of-sync and in-sync. To check for compliance, the UE is configured to transmit CQI reports every 2 ms and the TE detects whether the UE transmits the UL signals. Currently, the tests are defined such that the TE only checks if CQI reports are sent on PUCCH. Note that the CQI transmission is just a mean to check if the UE is in RLF or not, and is not the main purpose of this test. To check if the UE is in out-of-sync or not, checking for any UL transmission would be enough.

Due to PDCCH decoding errors, the UE could falsely detect a DL or an UL grant. In the case of a DL grant, the UE will try to decode a DL transmission and send an ACK/NAK on UL. As simultaneous CQI and ACK/NAK transmission is not enabled in the test, the UE will not send a CQI and thus, fail the test. Another problem could arise if the UE falsely detects an UL grant. In this case, the UE will send CQI on PUSCH and fail the test even though it sent an UL transmission. As the test is defined to run for a relatively long time(order of seconds), a UE that passes the PDCCH demodulation tests could fail these tests because it decoded PDCCH erroneously even though it would correctly detect out-of-sync and in-sync.

To solve the above mentioned problems, the test could be modified to allow for any UL transmission, not just CQI on PUCCH(mode 1-0). Also, introducing some margin on the number of CQI reports sent would be desirabble and would not affect the purpose of the test.

Proposal 1: Modify tests in Section A.7.3 of 36.133 to check for any UL transmission and introduce a margin on the number of CQI reports sent.
The following text changes are proposed for Sections A.7.3.1 and A.7.3.2

<Start of changes>
A.7.3.1.2
Test Requirements
The UE behaviour in each test during time durations T1, T2 and T3 shall be as follows:
During time duration T1 and T2 the UE shall continuously transmit uplink signal in the subframes corresponding to the configured CQI mode (PUCCH 1-0) reporting eventswith a periodicity of 2 ms.
The UE shall stop reporting the CQI within 240ms from the start of the time duration T3. 

The rate of correct events observed during repeated tests shall be at least 90%.
<End of changes>

2.2 Intra-frequency Measurements Tests

Measurement tests in Sections A.8.1 and A.8.2 of 36.133 are defined using 2 cells under ETU70 propagation conditions. The 2 cells are the serving cell and the cell to be measured and reported. When the cell to be measured is turned on, the 
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 of the serving cell drops to -3.79dB, a level that impairs the reliability of PDCCH transmissions. Thus, a UE could fail the test because it cannot decode PDCCH transmissions even though it actually performed the measurements correctly. 

To asses the PDCCH performance, we present some simulation results in Fig.1. The simulation was run for 2 different bit payloads, 8 CCE aggregation with 1Tx, 2Rx under ETU70. Two different receiver types are also compared, one with practical channel estimation and ideal interference estimation and one with practical channel estimation and practical interference estimation. Note that in this simulation there is no interfering cell, only AWGN is added. As can be seen from these results, an 
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level of -3.79 cannot ensure reliable PDCCH performance. It should also be noted that the PDCCH demod performance requirements for ETU70 in 36.101 are defined for a SNR level of -1.79dB, which is 2dB higher than the -3.79 in the current test definition.
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Fig. 1 PDCCH performance in ETU70 channel
Given the above analysis, we believe the 
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level in the test should be revised and a value higher than -1.79 dB should be introduced. It should also be noted that if the 
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level is changed, the A3 offset would also have to be changed to ensure the test runs properly.

Proposal 2: Modify tests in Section A.8.1 and A.8.2 of 36.133 to increase the SINR levels such that reliable PDCCH performance is ensured.
3 Conclusion
In this contribution we analyzed some problems with current RRM tests in Sections A.7.3, A.8.1 and A.8.2 and made some proposals to fix these tests.

Proposal 1: Modify tests in Section A.7.3 of 36.133 to check for any UL transmission and introduce a margin on the number of CQI reports sent.
Proposal 2: Modify tests in Section A.8.1 and A.8.2 of 36.133 to increase the SINR levels such that reliable PDCCH performance is ensured.
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