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1 	Introduction
This contribution is updated about how to test the RRM performance for FR2.
2 Reference point for FR1 and FR2
In [1], the reference point for SS-RSRP are defined as below:
	For frequency range 1, the reference point for the SS-RSRP shall be the antenna connector of the UE. For frequency range 2, SS-RSRP shall be measured based on the combined signal from antenna elements corresponding to a given receiver branch. For frequency range 1 and 2, if receiver diversity is in use by the UE, the reported SS-RSRP value shall not be lower than the corresponding SS-RSRP of any of the individual receiver branches.


For SS-RSRQ, SS-SINR, the measurement reference point is similar with that of SS-RSRP. The reference point is after beamforming for FR2. 
3 SNR side condition setting for FR2 
In last meeting, it’s agreed that:
	· RSRP inaccuracy takes into account baseband inaccuracy + implementation margin 
· Antenna gain and beamforming gain uncertainty should be accounted for in testing



For FR2, the SNR side condition should be the same as that of FR1. For example, for intra-frequency absolute RSRP accuracy, the SNR=-6dB. Since the RSRP inaccuracy only consider the baseband inaccuracy plus implementation margin and beamforming gain is not considered, the SNR should be -6dB after beamforming as well.
In the NR Testability discussion, there are 2 general scenarios: 
1)  1 AoA (i.e. all RX signals come from the same direction)
2)  2 AoA (i.e. RX signal from 2 sources are simultaneously emulated with signals coming from different directions)
For RSRP testing, 1 AoA is considered. Based on 1AOA method, there is a proposed method about how to set SNR level after beamforming. As shown in Fig.1, both reference signal and artificial noise is transmitted at the same place from TX side. The OTA SNR at reference point A can be set to the desired SNR value, e.g. X dB. The absolute power of reference signal and artificial noise is much higher than that of thermal noise. The feasible SNR upper bound is expected to be defined in the scope of the NR Test Methods SI.
SNR after beamforming is measured at RSRP reference point B. Since both the reference signal and artificial noise go through beamforming module and the thermal noise power is very low and can be omitted, the SNR ratio will not be changed, which is still X dB. In this way, it can set the desired SNR level after beamforming.
 However, due to test equipment constraints, The OTA SNR at reference point A and SNR observed at the reference point B can be different. Observations can be taken at SNR in points A and B and some kind of modification is needed. The SNR requirement should be defined with respect to the SNR observed at point B (i.e. baseband SNR).




Fig.1 method for SNR setting
Since the signal is transmitted over the air, the Tx beam direction and Rx beam direction may not align. In some cases, even a very high SNR is setting at the Tx side, the SNR at the Rx side can be still be very low. 
In the Testability discussion, there are 3 scenarios: 
1)  1 AoA + Beam Peak
2)  1 AoA  + Non beam peak
3)  2 AoA

It is desirable to perform the test in the RX beam peak direction, which is scenario 2.
How to find the Rx beam can follow the test method of demodulation part. For the DNF and IFF methods, the UE RF measurements can be reused to identify the UE RX beam peak direction (i.e. following the agreed RX beam peak search procedure). However, for the DNF method the approach for the RX beam peak search is not specified and should be clarified.
Proposal 1: For FR2, the SNR side condition should be the same as that of FR1.
Proposal 2: For RSRP testing, 1 AoA test is considered.
Proposal 3: propose one method to set desired SNR level after beamforming:
1. Both reference signal and artificial noise is transmitted at the same place from TX side.
2. The absolute power of reference signal and artificial noise is much higher than that of thermal noise. The feasible SNR upper bound is expected to be defined in the scope of the NR Test Methods SI.
3. If 1 AoA test shall be performed in the RX beam peak direction if it could be found.
4. The SNR requirement should be defined with respect to the SNR observed at point B (i.e. baseband SNR).
5. RSRP accuracy measurement method for FR2
For absolute RSRP accuracy which is defined as 
RSRP delta = measured RSRP- Geni RSRP
Step 1: calculation of Geni RSRP (P1):
Reference signal with high power is sent out from Tx side. At the receiver side, RSRP is measured after beamforming which is mainly signal power and can be considered as Geni RSRP. 
Step 2: calculation of measured RSRP(P2):
With the method introduced in section 3, reference signal and artificial noise with SNR=-6dB is sent out from Tx side. The reference signal power is the same as that of step 1. RSRP is measured after beamforming with the side condition of SNR=-6dB. The measured RSRP includes reference signal power, artificial noise power and thermal noise power. Thermal noise is very low and can be omitted. 
Step 3: calculation of RSRP delta(P3)
RSRP delta can be deduced by the previous two steps in dB units, where
P3 = P2-P1
In step 1 and step 2, both the Geni RSRP and measured RSRP may include RF error. However, since RSRP delta is the deduction of the two RSRP values, the RF impact can be cancelled. RSRP delta is the baseband inaccuracy. Some implementation margin can be added to set the accuracy requirement.
Proposal 4: propose one method to test absolute RSRP accuracy.
Step 1: calculation of Geni RSRP (P1):
Reference signal with high power is sent out from Tx side.
Step 2: calculation of measured RSRP(P2):
With the method introduced in section 3, reference signal and artificial noise with SNR=-6dB is sent out from Tx side. The reference signal power is the same as that of step 1.
Step 3: calculation of RSRP delta(P3)
RSRP delta can be deduced by the previous two steps in dB units, where
P3 = P2-P1

6. Conclusion
In this contribution, we propose measurement requirement and procedure for FR2.
Proposal 1: For FR2, the SNR side condition should be the same as that of FR1.
Proposal 2: For RSRP testing, 1 AoA test is considered.
Proposal 3: propose one method to set desired SNR level after beamforming:
1. Both reference signal and artificial noise is transmitted at the same place from TX side.
2. The absolute power of reference signal and artificial noise is much higher than that of thermal noise. The feasible SNR upper bound is expected to be defined in the scope of the NR Test Methods SI.
3. If 1 AoA test shall be performed in the RX beam peak direction if it could be found.
4. The SNR requirement should be defined with respect to the SNR observed at point B (i.e. baseband SNR).
Proposal 4: propose one method to test absolute RSRP accuracy.
Step 1: calculation of Geni RSRP (P1):
         Reference signal with high power is sent out from Tx side.
Step 2: calculation of measured RSRP(P2):
With the method introduced in section 3, reference signal and artificial noise with SNR=-6dB is sent out from Tx side. The reference signal power is the same as that of step 1.
Step 3: calculation of RSRP delta(P3)delta(P3):
RSRP delta can be deduced by the previous two steps in dB units, where
P3 = P2-P1
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