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1 Introduction
During the discussion of test parameters for NR FR1 UE MIMO OTA in RAN4 #98bis meeting, it was agreed to use the same DL Pmax (i.e. PRS-EPRE-MAX) as LTE MIMO OTA for band frequency <3GHz, which is -80dBm/15kHz. While for band frequency >3GHz, meeting could not reach the agreement. Because on one hand, there was concern about achievable power of the test equipment in higher frequency band (higher propagation loss). But on the other hand, UE receiver generally has higher insertion loss (lower sensitivity) [2] in higher band which may require higher Pmax in order to meet the same “missing point restriction” as lower band. Related content in the WF [1] is cited as below. In this document, we have further discussion on this topic and propose the potential solution. 
WF agreed in RAN4 98bis meeting [1]
· Test Parameters for FR1 requirements
· 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.

· 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

2 Discussion
The achievable DL power is a criteria which needs to be considered in the design of MIMO OTA chamber, e.g. -45~50dBm for LTE MPAC chamber (according to -80dBm/15kHz). The related factors include the chamber size (test range length), test frequency, power of amplifier, gain of measurement probes/antennas and so on.
Below figure1 is the simple calculation of “free space propagation loss vs distance”  in different frequency bands. It can be seen that compared with “the minimum range length of 1.2m [3]” and 3GHz band, increased chamber size or higher frequency can impact the path loss by a few to dozen dB. This will impose higher requirements on the output power/gain of measurement probes/antennas in order to achieve the same Pmax in the test zone. 
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Observation 1: Supporting frequency band above 3GHz will impose higher requirement on output power/gain of measurement probes/antennas, thus may require upgrade of legacy LTE chamber or increase the cost of new chamber for NR UE test.
On the other hand, form UE requirement perspective, it is important to maintain a reasonable DL Pmax (i.e. PRS-EPRE-MAX) because it is directly related to “missing point” as following statements in TR 37.977, TS 37.144 and above NR FR1 FoM discussion in the WF [1] “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”. So what is “the current assumption of PRS-EPRE-MAX value”? It really matters.
Observation 2: DL Pmax (i.e. PRS-EPRE-MAX) is directly related to UE requirement of “missing point”.
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12.1.6.2	Test procedure
…
NOTE 4:	For devices that do not reach target TP, the highest RS EPRE at which TP is measured shall be -80 dBm/15 kHz. The starting RS EPRE level of the LTE MIMO sensitivity level search does not need to be specified (NOTE 1)
TS 37.144
8	Receiver total radiated multi-antenna sensitivity
… 
…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….

As discussed in [5], the UE sensitivity for bands >3GHz is slightly higher than <3GHz due to higher IL (Insertion Loss, 1dB higher for bands >3GHz) [6]. It motivated the proposal of “Option 2: -79dBm/15kHz” for bands >3GHz, compared with the agreed -80dBm/15kHz for bands <3GHz. 
However considering the concern of above observation 1 raised in the discussion, the potential way forward could be “use the lower required DL Pmax for above 3GHz, i.e. “Option 1: -80dBm/15kHz”, and accommodate the higher IL by allowing more missing points. the number of “[9] at 90%TP” can be considered as the starting point, compared with the “[10]” agreed for below 3GHz in the WF [1].
Proposal 1: for FR1 band frequency >3GHz, adopt PRS-EPRE-MAX option1 -80dBm/15kHz (or equivalent -77dBm/30kHz) in conjunction with the restriction of Pmode as “the [9] of total 12 PMODE should reach 90%TP based on the current assumption of PRS-EPRE-MAX value”
3 Conclusions
In this document, we discuss the remaining issues of DL Pmax for FR1 band frequency above 3GHz and the related requirement on Restriction of Pmode at 90%TP. 
Observation 1: Supporting frequency band above 3GHz will impose higher requirement on output power/gain of measurement probes/antennas, thus may require upgrade of legacy LTE chamber or increase the cost of new chamber for NR UE test.
Observation 2: DL Pmax (i.e. PRS-EPRE-MAX) is directly related to UE requirement of “missing point”.
Proposal 1: for FR1 band frequency >3GHz, adopt PRS-EPRE-MAX option1 -80dBm/15kHz (or equivalent -77dBm/30kHz) in conjunction with the restriction of Pmode as “the [9] of total 12 PMODE should reach 90%TP based on the current assumption of PRS-EPRE-MAX value”
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