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1. Introduction
In many RRM tests, DL PDSCH is used for RRC procedures or RLC acknowledgement. From the RRM performance requirements perspective, the PDSCH performance is irrelevant to the objectives of the tests. The number of PDSCH HARQ transmission is not explicitly specified in [1]. The need to enable HARQ for some RRM test cases was discussed in [2]. In this contribution we elaborate further on this issue.
2. Discussion
For RRM tests, a UE is required to report MRM reliably under different channel conditions. Corresponding to each MRM report, there is an L2 ACK sent on PDSCH. Although RAN4 specs do not specify the RLC mode used for testing, RLC AM mode is used in RAN5 tests by default since RLC UM support is FGI-optional. Hence, a UE will expect L2 ACK for each UL MRM report sent.

During RRM tests, if the L2 ACKs for UL MRM reports are not received reliably, RLC maximum transmission may be reached and the UE declares radio link failure. As a result, a DUT may fail an RRM test not due to measurement inaccuracy but due to DL PDSCH decoding failure. In the rest of the document, we analyze the L2 ACK reliability issue and propose a simple solution.
2.1. Test conditions
In [1], reference measurement channels for RRM tests have been defined for PDSCH in Table A.3.1.1.1-1 and A.3.1.1.2-1 for FDD  and TDD, respectively. The MCS is chosen to be QPSK rate 1/3, which is the same as the fixed reference channel(R2.FDD and R2. TDD ) used for REFSENS requirements defined in Sections A 2.2 and A 2.3. of  [3]. The SNR assumptions for the REFSENS requirements are -1.5dB as shown below:

· PREFSENS = -100 dBm

· Signal-to-noise ratio (Ior/Ioc) = -100 - (-107.5 + 9) = -1.5 dB
Next we analyze a few test that use one of the above channels(e.g. R0.FDD) but have SNR levels below -1dB.
In the case of RSRQ tests (defined in A. 9.2.1 of [1]), the serving and target cells are configured at the same Es/Noc values: 3 dB, -2.9 dB and -4 dB. The serving cell Es/Iot under these conditions are -1.76, -4.7, and -5.4 dB, respectively. These values are significantly lower than -1dB. Given the above requirements from [3], the probability that a UE cannot decode correctly PDSCH and misses the L2 ACK is high enough such that a UE will fail test even though it sent a correct report.
Figure 1 shows simulation results for PDSCH BLER in AWGN with 1\3 coding rate( simulation parameters are same as the one in the RRM tests) and different channel estimation schemes. Note also that no implementation margin is taken into account. As can be seen, the PDSCH BLER around -5dB is too high to ensure reliable communication needed to run the tests. 

Fig. 1 PDSCH BLER

Another test that should be performed under low SNR is the event triggered reporting test (defined in A. 8.1.1 of [1]). In this case the serving cell Es/Iot at the time the report is sent (T2) is -3.79dB. This value is also significantly lower than -1dB, therefore, a similar situation to the one described above could arise. A UE could fail the test because it cannot receive the L2 ACK even though it sent a correct measurement report. 
2.2. Proposed solution
HARQ is an effective solution to reduce PDSCH errors. From the RAN4 perspective, HARQ has no relevance to the RRM tests.  In other words, any HARQ configuration that enables the test should be used. Since some RAN5 tests in 36.521-1 already use a maximum of 5 HARQ transmissions, this configuration would be somewhat easier to implement in the RAN5 tests. For AWGN interference, a maximum number of 5 HARQ transmissions could improve the decoding SNR by more than 6 dB.
Multiple HARQ transmissions might introduce some delay uncertainty in the tests, however, this would be in the order of tens of milliseconds and could be handled as test uncertainty.

Based on the discussion above, we propose to set the maximum number of HARQs to 5 for RRM tests. This would simplify the test definitions and RAN4 wouldn’t have to analyze all the tests independently. 
3. Conclusions
In this contribution, we analyzed a few RRM test cases where PDSCH decoding error rate is unacceptable in the absence of HARQ. This leads to UEs failing RRM tests even though they send correct measurement reports to the eNB. We propose to add a maximum of 5 HARQ transmissions as an additional parameter for RRM test cases.
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Annex Proposed changes to 36.133
--- Start of proposed change --

A.8
UE Measurements Procedures
The reference channels in this section assume transmission of PDSCH with a maximum number of 5 HARQ transmissions unless otherwise specified.
A.8.1
E-UTRAN FDD Intra-frequency Measurements
--- End of proposed change ---
--- Start of proposed change –
A.8.1.2
E-UTRAN FDD-FDD intra-frequency event triggered reporting under fading propagation conditions in synchronous cells

A.8.1.2.1
Test Purpose and Environment

The purpose of this test is to verify that the UE makes correct reporting of an event. This test will partly verify the FDD intra-frequency cell search requirements in section 8.1.2.2.1.1

The test parameters are given in Table A.8.1.2.1-1 and A.8.1.2.1-2 below. In the measurement control information it is indicated to the UE that event-triggered reporting with Event A3 is used. PDCCHs indicating new transmissions or retransmissions should be sent continuously to ensure that the UE would not enter the DRX state. The test consists of two successive time periods, with time duration of T1, and T2 respectively. During time duration T1, the UE shall not have any timing information of cell 2.
--- End of proposed change ---

--- Start of proposed change –
A.8.2.1
E-UTRAN TDD-TDD intra-frequency event triggered reporting under fading propagation conditions in synchronous cells

A.8.2.1.1
Test Purpose and Environment

The purpose of this test is to verify that the UE makes correct reporting of an event. This test will partly verify the TDD intra-frequency cell search requirements in section 8.1.2.2.2.1.

The test parameters are given in Table A.8.2.1.1-1 and A.8.2.1.1-2 below. In the measurement control information it is indicated to the UE that event-triggered reporting with Event A3 is used. PDCCHs indicating new transmissions or retransmissions should be sent continuously to ensure that the UE would not enter the DRX state. The test consists of two successive time periods, with time duration of T1, and T2 respectively. During time duration T1, the UE shall not have any timing information of cell 2.
--- End of proposed change ---

--- Start of proposed change --

A.9
Measurement Performance Requirements

Unless explicitly stated otherwise:

-
Reported measurements shall be within defined range of accuracy limits defined in Section 9 for 90 % of the reported cases.

-
Cell 1 is the serving cell.
-
Measurements are performed in RRC_CONNECTED state.
-
The reference channels assume transmission of PDSCH with a maximum number of 5 HARQ transmissions unless otherwise specified.
A.9.1
RSRP

--- End of proposed change ---
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