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1	Introduction
At present, most of the test parameters of FR1 have been well discussed, but the maximum downlink power for band frequency > 3GHz, 40MHz bandwidth is still an open issue. In order to facilitate the discussion on requirements, a stable configuration of test parameters will be beneficial, so that all test laboratories can collect data on the same line.
According to the WF of RAN4#98bis-e, two options are listed [1]:
· PRS-EPRE-MAX for band frequency <3GHz, 40MHz bandwidth
· Agreed as -80dBm/15kHz, 
· The above value can be modified based on practical measurement in the future
· PRS-EPRE-MAX for band frequency >3GHz, 40MHz bandwidth
· Option 1: -80dBm/15kHz (or equivalent -77dBm/30kHz)
· Option 2: -79dBm/15kHz (or equivalent -76dBm/30kHz)
· The above value can be modified based on practical measurement in the future or missing point requirements can be further modified.


In this contribution, our view on maximum downlink power configuration for bands >3GHz is presented. 
2	Discussion
To promote the discussion of performance requirement, we first need to define the PRS-EPRE-MAX which is the maximum downlink power supported by the test system and is used for the substitution approach to calculate the TRMS value if the azimuth position does not result in a defined measured sensitivity at target throughput.
Detailed definition of PRS-EPRE-MAX for LTE MIMO OTA testing can be found in TS37.144 [2]:

	
Where
	
For the reference MPAC methodology and the harmonized RTS methodology defined in [7], if 1 azimuth position does not result in a defined measured sensitivity at 70% or 95% throughput, SMODE,70 or SMODE,95 are calculated using the 11 measured sensitivities and the maximum downlink RS-EPRE PRS-EPRE-MAX (substitution approach) for the one missing result.  If 2 azimuth positions do not result in a defined measured sensitivity at 95% throughput, SMODE,95 is calculated using the 10 measured sensitivities and PRS-EPRE-MAX for the two missing results. If more azimuth positions result in undefined values for measured sensitivity at the 70% and/or 95% throughput, then the TRMS requirement for the corresponding throughput levels has not been met by such a device. PRS-EPRE-MAX is defined as -80 dBm/15 kHz and is the maximum downlink RS-EPRE supported by the test system.

According to the above definition, PRS-EPRE-MAX is the maximum downlink RS-EPRE supported by the test system, not an additional criterion for EUT. The figure of merit for EUT is the value of TRMS and the additional criteria is the minimum number of azimuth positions that can achieve the target throughput under the maximum downlink RS-EPRE.
Observation 1: The FoM of LTE and FR1 MIMO OTA is the value of TRMS and the additional criteria is the restriction of Pmode (i.e., the restriction of number of azimuth positions that can achieve the target throughput).
In the last meeting, the maximum downlink power PRS-EPRE-MAX was proposed to be at least -80dBm/15kHz (or equivalent -77dBm/30kHz) for band frequency > 3GHz. Taking into account that there will be higher insertion loss in the frequency band >3GHz, some companies recommend using a higher PRS-EPRE-MAX value from the perspective of the UEs, and the alternative is 79dBm/15kHz (-76dBm/30kHz) [3].
However, with the increase of frequency, the test system will experience higher path loss as well, so the PRS-EPRE-MAX supported by the system will become smaller than the value in the frequency band < 3GHz. Considering that PRS-EPRE-MAX is the maximum downlink power supported by the system rather than the power value required by the UEs to reach the target throughput, it may not be appropriate to define a larger PRS-EPRE-MAX for >3GHz when the test system suffers from greater path loss.
Observation 2: PRS-EPRE-MAX is the maximum downlink RS-EPRE supported by the test system rather than the power value required by the UEs to reach the target throughput.
Observation 3: The test system will experience higher path loss at frequency band >3GHz and the maximum downlink power supported by the system will become smaller than the value in the frequency band < 3GHz.
Moreover, setting different test parameters (i.e. PRS-EPRE-MAX) for different frequency bands in addition to frequency parameter will increase the test complexity. A unified PRS-EPRE-MAX value for FR1 will be more beneficial to ensure the uniformity of standards and reduce the complexity of testing.
Observation 4: A unified PRS-EPRE-MAX value for FR1 will be more beneficial to ensure the uniformity of standards and reduce the complexity of testing.
Now it seems that the only concern to define PRS-EPRE-MAX  as the same value as <3GHz is whether EUT can reach the target throughput at different azimuth positions at >3GHz.
It has been observed that there are some misunderstandings about the measured data presented in the R4-2101941 [4], we would like to further explain the testing conditions of the results.
In [4], FR1 MIMO OTA measurement was performed to study whether Uma CDL-C model is suitable for 4x4 layer testing, and the normalized DL power is used to plot the practical test results. The absolute value of the DL power is not shown in the figure. Before [4] was submitted, the starting points of PRS-EPRE-MAX for <3GHz and >3GHz has not yet been defined by RAN4. In order to save test time, the measurement is not started from the maximum DL power supported by the test system. The starting DL power is set to be much lower than -80dBm/15kHz and the UE can reach 99% of the maximum theoretical throughput in all 12 azimuth positions of EUT 1 with this starting value.
If PRS-EPRE-MAX is defined as -80dBm/15kHz for FR1 MIMO OTA, a margin of more than 12dB can be expected between the PRS-EPRE-MAX and the actual starting value during the measurement. 
Observation 5: In [4], a margin of more than 12dB can be expected between the PRS-EPRE-MAX and the actual starting value during the measurements.
Based on the above observation, we believe that even for frequency bands >3GHz, the power headroom of downlink power for UEs is sufficient. Therefore, considering the observation [1-5], we propose that the PRS-EPRE-MAX value of frequency bands >3GHz be defined as the same as that of <3GHz.
Proposal 1: As the starting point, define PRS-EPRE-MAX value as the same as that of <3GHz for frequency bands >3GHz, 40MHz bandwidth.
Note: The defined PRS-EPRE-MAX value can be modified based on practical measurement or missing point requirement can be further modified during requirement discussion stage.
Due to the lack of practical results, companies may still have concerns about whether EUTs can meet the restriction of Pmode in the frequency bands >3GHz. However, compared to LTE MIMO OTA which requires 10 of total 12 Pmode should reach 95%TP, FR1 MIMO OTA has relaxed the restriction and [10] of total 12 Pmode should reach 90%TP. Moreover, according to the WF, the defined PRS-EPRE-MAX value can be modified based on practical measurement in the further or missing point requirement can be further modified.
· FR1 FoM:
· Restriction of Pmode at 90%TP for 10MHz and 40MHz CHBW. 
· For 10MHz and 40MHz CHBW, the [10] of total 12 PMODE should reach 90%TP based on the current  assumption of PRS-EPRE-MAX value
· The final decision will be concluded during requirement discussion stage


Based on these, we have not observed any risk for UEs to using PRS-EPRE-MAX = -80dBm/15kHz as the starting point.
3	Conclusion
Observation 1: The FoM of LTE and FR1 MIMO OTA is the value of TRMS and the additional criteria is the restriction of Pmode (i.e., the restriction of number of azimuth positions that can achieve the target throughput).
Observation 2: PRS-EPRE-MAX is the maximum downlink RS-EPRE supported by the test system rather than the power value required by the UEs to reach the target throughput.
Observation 3: The test system will experience higher path loss at frequency band >3GHz and the maximum downlink power supported by the system will become smaller than the value in the frequency band < 3GHz.
Observation 4: A unified PRS-EPRE-MAX value for FR1 will be more beneficial to ensure the uniformity of standards and reduce the complexity of testing.
Observation 5: In [4], a margin of more than 12dB can be expected between the PRS-EPRE-MAX and the actual starting value during the measurements.
Proposal 1: As the starting point, define PRS-EPRE-MAX value as the same as that of <3GHz for frequency bands >3GHz, 40MHz bandwidth.
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