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Introduction
Most RRM tests involve test criteria related to downlink measurement such as verifying measurement accuracy, cell/SSB detection, idle mode reselection and so on. To apply such tests on FR2 it is necessary to have an understanding of the ideal SS-RSRP which would be experienced by a UE in an OTA test. Here we are discussing absolute ideal SS-RSRP. In addition, for some tests, relative levels might be important to the test purpose (e.g. triggering an event based on a neighbour cell XdB stronger than the serving cell) so relative ideal SS-RSRP in an OTA environment also needs to be understood.
There has been discussion on ideal SS-RSRP for many meetings, but no consensus has been reached. In this paper we review the proposals which have been made in RAN4, and we believe it is necessary to make significant progress on the topic, because it blocks the completion of the vast majority of FR2 tests. As such, we consider the discussion to be urgent and propose that a decision is made in this meeting.
Observation 1: The discussion on ideal SS-RSRP blocks completion of many RRM tests
Proposal 1: Decide on ideal SS-RSRP during RAN4#90bis
Discussion
The latest discussion on ideal SS-RSRP can be found from [1]. As seen, there are two basic options under consideration:
	· Ideal RSRP assumption
· Option 1: Adopt method 3 for RSRP acuuracy test. 
· Option 1a: Rx beam gain is the range of 7 ~ 17dB for fine beam and 0 ~ 10dB for rough beam in beam peak direction (Huawei R4-1901179)
· Option 1b: (Ericsson R4-1900963) For both rough and fine beams, maximum antenna gain is assumed to be 17dBi
· Rough beams : 2dBi to 17dBi
· Fine beams: 7dBi to 17dBi
· Option 2: combined method of method 2 and method 3 (Intel R4-1900355)
MTK: regarding to the combined method, we do not have core requirements for pure base band.
Qualcomm: we see the side condition at the reference point.
Ericsson: combined method come from the signaling tests. 
Huawei: we do not need the complex method. It is time consuming. What is really important is the absolute RSRP level reported.
Intel: Option 1 has very large range. It is too loose to define tests only according to the range.
MTK: subtests already cover the two steps in the combined method.
R&S: we see the necessity of having the combined method.




The methods under consideration were
	Method
	Proposal
	Comments

	1
	Use of single AoA in RRM  tests
	Simplifies relative accuracy since two signals with single AoA has the same receive antenna gain. Does not address absolute accuracy. It was agreed in RP-182149 that all RRM tests in Q3/4 2018 use single AoA. Can also be used with methods 2,3,4

	2
	UE is used as a reference for itself
	Basic method is that UE measurement reports in near noise-free conditions are used as a reference for UE noisy measurements in the testing phase. Depends on the basic premise that the UE measurement reports in near noise-free conditions are correct.

	3
	Test limits are determined based on minimum and maximum allowable antenna gain
	All absolute and relative accuracy requirements may be checked with any AoA, spatially realistic tests are possible Time consuming to reach agreement on antenna gain limits in RAN4 
Test could be limiting to implementations if antenna gain limits are not well chosen in RAN4

	4
	Absolute SS-RSRP bounds are determined using measured TRS, EIS and agreed limits on antenna efficiency
	Not directly applicable for “rough” beam since EIS and TRS are determined with fine beam. Further discussion on the allowable difference between rough and peak beam would be necessary (proposal 1). Only applicable in peak beam direction, which is a significant limitation.



Method 1 does not resolve the issue of ideal SS-RSRP, as noted 
1) It does not resolve any issues for absolute accuracy
2) It was agreed in RAN4#89 that non DRX cell search tests would be performed with 2AoA. So, a methodology is needed for this test to set thresholds for event triggered reporting based on ideal absolute SS-RSRP – margin for accuracy of UE measurement.
Similarly, method 4  was considered to be not suitable for rough beam measurements during the discussions in RAN4#89. Hence RAN4 mainly considers method 2, method 3 and possible combinations of method 2&3.
Firstly, we think that an important principle of testing is that the pass / fail criteria is an external judgment made on whether the DUT. In general, a DUT should not be able to influence the test outcome except by the performance that it displays during the test. This principle is not followed under method 2. To illustrate the issue, it is only necessary to consider a fictitious UE which has no measurement functionality and reports a constant “fake” value of XdBm SS-RSRP for all detected SSBs. Such a UE would pass a method 2 based measurement accuracy test because the same value would be reported during the low noise initial phase of the test, and the high noise execution of the test. Hence the error would be determined to be ±0dBm since the proposed test only verifies consistency between the initial and the execution phase of the test.
Another, but less extreme example is a UE with completely incorrect RF gain calibration. Again, since the test simply verifies consistency between the initial and the execution phase of the test, such UE would pass the test as long as the baseband performs adequately.
One aspect of method 2 which has not been discussed is that even in near noise free conditions, the UE is likely to report a spread of SS-RSRP values. The first step of method 2 is
	Step 1: calculation of ideal RSRP (P1):
Reference signal with high power is sent out from Tx side. At reference point B RSRP is measured after beamforming which is mainly signal power and can be considered as ideal RSRP. 




Considering that each measurement report can be different, it is very unclear how such a calculation is performed. For example, is P1 supposed to be the average of N measurement reports. What should the value of N be? And is the P1 value still considered valid if a wide variance is seen in the measurement reports? If the assessment of P1 fails, then the rest of the test cannot be executed.
Observation 2: It is not clear how to deal with a  spread of measurement reports when a reference signal is transmitted from the SS, and ideal SS-RSRP (P1) is supposed to be calculated based on UE measurement reports.
A final concern of method 2 is that only the baseband accuracy is verified. Hence, it is not reasonable to apply SS-RSRP limits in any test based on the accuracies in section 10.X of 38.133 since these provide an overall requirement on total accuracy. The baseband accuracy should be of the order of ±2.5dB based on RAN4 simulations, but RAN4 has not ever specified a baseband only accuracy. Nevertheless, performing a method 2 test with an assumed accuracy of ±6dB clearly makes the test unreasonably easy for a well implemented UE to pass.
Considering the very high cost of OTA test systems, it is important that they verify the UE RRM performance to the extent that is achievable. Our view is that method 2 based tests do not achieve this, and hence need to be rejected by RAN4
Observation 3 : An important principle of testing is that the pass / fail criteria is an external judgment made on whether the DUT.
Proposal 2: Method 2 does not ensure stringent testing of downlink RRM functionality and should be rejected.
Method 3 has been criticized because it could lead to a large range. However, it could be noted that a measurement report of any value within the SS-RSRP reporting range can pass method 2, as long as there is constancy between the UE reports in the initial and execution phase of the test.
Hence, our view is that the basic method for ideal SS-RSRP is method 3, regardless that the pass/fail criteria will be looser than in a conducted test. This is an inevitable aspect of OTA testing, especially when the UE incorporates RX beamforming functionality and hence there are uncertainties on the UE receive antenna gain.
Proposal 3 : Method 3 is used for RRM testing
The proper way to determine minimum and maximum antenna gain and RF performance is based on system level simulation. RAN4 needs to investigate suitable antenna and codebook schemes which meet the needs of NR mobility, especially for rough beamforming. The test limits should be based on acceptable antenna implementations, and RAN4 should be willing to develop test methodologies which will fail UEs with unacceptable antenna implementation. In an initial contribution, we provide some system level results comparing cell choice with rough beams and cell choice with fine beams and investigating how the L1 RSRP is degraded by cell choice based on a reasonable rough beam implementation. 
Proposal 4 :Discussion and system level studies are needed to determine suitable rough beam antenna implementation.
As commented by Mediatek in [1], RRM tests consist of a number of subtests, whereby signal level is varied in the subtest. In this case, ideal SSRP for the 2nd and subsequent phases of the test could be based on 
R + Kn ± Δ
Where 
R is the any reported SS-RSRP measurement (or all reported SS-RSRP measurements) during the first subtest
Kn is the SS-RSRP offset between subtest 1 and the nth subtest
Δ is the relative accuracy requirement for SS-RSRP. Note that it was agreed in RAN4#89 that relative accuracy requirements are applicable between measurements of a cell (at time T1 for example) and later measurements (at time Tn in subphase n for example) according to the requirement “The relative accuracy of SS RSRP is defined as the SS RSRP measured from one cell compared to the SS RSRP measured from another cell on the same frequency, or between any two SS RSRP levels measured on the same cell.”
Proposal 5: A combined method based on relative accuracy may be used for subsequent subtests when method 3 has been used for the initial subtest
Conclusion
Observation 1: The discussion on ideal SS-RSRP blocks completion of many RRM tests
Proposal 1: Decide on ideal SS-RSRP during RAN4#90bis
Observation 2: It is not clear how to deal with a  spread of measurement reports when a reference signal is transmitted from the SS, and ideal SS-RSRP (P1) is supposed to be calculated based on UE measurement reports.
Observation 3 : An important principle of testing is that the pass / fail criteria is an external judgment made on whether the DUT.
Proposal 2: Method 2 does not ensure stringent testing of downlink RRM functionality and should be rejected.
Proposal 3 : Method 3 is used for RRM testing
Proposal 4 :Discussion and system level studies are needed to determine suitable rough beam antenna implementation.
Proposal 5: A combined method based on relative accuracy may be used for subsequent subtests when method 3 has been used for the initial subtest
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