[bookmark: _GoBack]3GPP TSG-RAN WG4 Meeting #92                                                                          R4-1908221
Ljubljana, SI, 26th– 30th Aug, 2019

[bookmark: Source]Agenda Item:	7.11.1.1
Source:	Intel Corporation
Title:	Discussion about RSRP measurement test method in FR2
Document for:	Discussion
1 Introduction
In last meeting, there are some agreements about RSRP accuracy test in FR2:
	· Define the tests include three test metrics:
· Absolute RSRP accuracy, 
· Relative SS-RSRP accuracy between cells
· Relative SS-RSRP accuracy on the same cell in the same angle of arrival and 
· Option 1: With the different input levels
· Option 2: with the different SNR levels



In this contribution, we will provide our views about the remaining issues. 
2 Test method of relative accuracy for FR2
When testing RSRP accuracy for FR2, two relative accuracy test methodology are introduced based on the same cell in the same angle of arrival:
· Option 1: With the different input levels
· Option 2: with the different SNR levels
We will introduce the method of option 2 first. And then analyse the drawback of option 1 later.
For option 2, a similar test case as RLM for OOS testing can be used as reference. The figure is shown in Fig.1.


Prior to the start of the time duration T1, the UE shall be fully synchronized to Cell. The UE shall be configured for periodic CSI reporting with a reporting periodicity or event-triggered reporting. 
Take periodic CSI reporting as example:
UE will evaluate RSRP for high SNR during T1 and send back the RSRP report. Then SNR level is reduced. There is a switch time to reduce SNR and the time is smaller than TSSB/2 to make sure the first new samples in T2 is in low SNR level. Then during T2 time, UE evaluate and send back SNR based on low SNR value. The evaluation time T1 and T2 can be aligned with the evaluation time defined in section 9.2.5.2 in 38.133.
For each test, the test steps are as follows:
Step 1: Set SNR to be high level and UE report RSRPSNR_high after T1 duration；
Step 2: Decrease SNR level and UE report RSRPSNR_low after T2 duration；
Step 3: Test equipment (TE) calculate RSRP delta：
Measured RSRP delta = RSRPSNR_high- RSRPSNR_low
Step 4: Compare the measured RSRP delta with RSRP accuracy requirement. According to table 10.1.3.1.2-1 in 38.133, 6dB requirement should be satisfied. 
Table 10.1.3.1.2-1: SS-RSRP Intra frequency relative accuracy in FR2
	Accuracy
	Conditions

	Normal condition
	Extreme condition
	SSB Ês/Iot
	Io Note 2 range

	
	
	
	Minimum Io
	Maximum Io

	dB
	dB
	dB
	dBm / SCSSSB Note 1
	dBm/BWChannel

	
	
	
	SCSSSB = 120kHz
	SCSSSB = 240kHz
	

	[6]
	[9]
	≥-6
	Same value as SSB_RP in Table B.2.2-2, according to UE Power class, operating band and angle of arrival
	-50

	Note 1:	Values based on Refsens and EIS spherical coverage as defined in TS 38.101-2 [19] clauses 7.3.2 and 7.3.4. Applicable side condition selected depending on angle of arrival.
Note 2:	Io specified at the Reference point, and assumed to have constant EPRE across the bandwidth.
Note 3:	In the test cases, the SSB Ês/Iot and related parameters may need to be adjusted to ensure Ês/Iot at UE baseband is above the value defined in this table.



It is noted that decreasing SNR level can be achieved by two options:
Option 1: increasing the noise power by Y dB while keeping the signal power 
Option 2: decreasing the signal power by Y dB while keeping the noise power. 
The above test steps are based on option 1. It’s noted that if option 2 is adopted, the measured RSRP delta should be compensated by Y dB where the signal power is reduced by Y dB at low SNR level.
Then the test can be run for several times, the RSRP delta during repeated tests shall satisfy the relative accuracy requirement at least 90%.
For this method, RSRP delta will be calculated in one test based on different SNRs and beam direction will not be changed. Beamforming gain impact can be cancelled. 
Proposal 1: For option 2, RSRP delta will be calculated in one test based on different SNRs and beam direction will not be changed. Beamforming gain impact can be cancelled.
For option 1, RSRP corresponding different Io inputs are used to calculate the RSRP delta. However, 
Measured RSRP for each Io will be calculated in two separated tests. It hard to guarantee that the beam direction and beamforming gain are the same for two tests. Right now, the RSRP accuracy test apply rough beam in non-peak direction. It’s possible that the beam direction and beam forming gain is different when Io changes.  Thus, the RSRP delta calculated by two tests can’t get rid of the impact of beamforming gain. Due to large uncertainty of beamforming range, RSRP delta calculated by option 1 will not be very accurate.
Proposal 2: For option 1, the RSRP delta calculated by two tests can’t get rid of the impact of Beamforming gain as the beam direction may be different.
3 Conclusion
In this contribution, we provide our view regarding to the RSRP test method for FR2:
Proposal 1: For option 2, RSRP delta will be calculated in one test based on different SNRs and beam direction will not be changed. Beamforming gain impact can be cancelled.
Proposal 2: For option 1, the RSRP delta calculated by two tests can’t get rid of the impact of beamforming gain as the beam direction may be different.
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