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1. Introduction
There was an issue raised in RAN4 #110bis meeting that large percentage of devices could not pass the 90% throughput criteria on band n28 with initial DL power of 80dBm/15khz. Several solutions were discussed and the following agreements were reached [1].
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This contribution presents our analysis and observations on the initial DL power for bands below 1GHz, and provides the proposals to address the issue.

2. Discussion
Option 1 of the last meeting agreement needs to increase the initial DL power for bands < 1GHz. To study the issue of the above-mentioned additional criteria issue, we temporally re-construct our MIMO OTA lab to support initial DL power from 80 dBm/15kHz to 72 dBm/15kHz.

Two devices are selected to perform n28 MIMO OTA measurement in DMP mode, where Device 1 has “good” MIMO performance and Device 2 has “poor” MIMO performance. The measurement results with performance on each measured orientation are illustrated in the following two figures. It should be noted that the “poor” device here is compared to the better performance of Device 1, and does not mean it is failed to satisfy MIMO OTA requirement.
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It can be found from the measurement data of “good” device that the throughputs keep stable at theoretical throughput level from the initial DL power (i.e. -72 dBm/15kHz) to about -83 dBm/15kHz, and then the throughputs reduce with the DL power getting lower. The behavior of “good” device conforms to the expectation of the changes in throughput and -80 dBm/15kHz initial DL power is sufficient to complete the MIMO OTA measurement.

It is different situation for “poor” performance device. Regarding the initial DL power of -72 dBm/15kHz, it is found that not all the measured orientations can achieve theoretical throughput. Fortunately, all the orientations can reach 90% theoretical throughput at the initial DL power of -72 dBm/15kHz. Besides, the following observations are made based on the measurement data of Device 2.

Observation 1: For some devices, -80 dBm/15kHz initial DL power is not enough to get 90% theoretical throughput in several measurement orientations.

Observation 2: Increasing the initial DL power will achieve the goal of making the UE achieving 90% theoretical throughput.

For “poor” device, the table is listed below to illustrate the number of failed orientations according to different level of initial DL power.

	Initial DL power (dBm/15kHz)
	Number of orientations cannot reach 70%TP
	Number of orientations cannot reach 90%TP

	-80
	1
	6

	-79
	0
	6

	-78
	0
	5

	-77
	0
	4

	-76
	0
	3

	-75
	0
	3

	-74
	0
	2

	-73
	0
	0

	-72
	0
	0



According to the above table, the initial DL power should be increased to -74 dBm/15kHz to satisfy the criteria of meeting 90% theoretical throughput in 10 of total 12 azimuthal orientations. Therefore, it is proposed to increase the initial DL power to -74 dBm/15kHz.

Proposal 1: It is proposed to increase the initial DL power to -74 dBm/15kHz.

Whether the initial DL power can be increased to -74 dBm/15kHz or not depends on the dynamic range of the chamber probes’ output power. In other words, some labs maybe can not reach -74 dBm/15kHz DL power by reusing the current power amplifiers on each probe. If the initial DL power is set lower than -74 dBm/15kHz, the number of azimuthal orientations that fail to reach 90% theoretical throughput should be relaxed accordingly.

Proposal 2: If the initial DL power is set lower than -74 dBm/15kHz, the number of azimuthal orientations that fail to reach 90% theoretical throughput should be relaxed accordingly.

3. Conclusions
This contribution presents our analysis and observations on the initial DL power of bands below 1GHz. And provide the following observations and proposals.

Observation 1: For some devices, -80 dBm/15kHz initial DL power is not enough to get 90% theoretical throughput in several measurement orientations.

Observation 2: Increasing the initial DL power will achieve the goal of making the UE achieving 90% theoretical throughput.

Proposal 1: It is proposed to increase the initial DL power to -74 dBm/15kHz.

Proposal 2: If the initial DL power is set lower than -74 dBm/15kHz, the number of azimuthal orientations that fail to reach 90% theoretical throughput should be relaxed accordingly.
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« Sub-topic 1-2 FR1 MIMO OTA performance work .

Issue 1-2-

: Additional criteria of FR1 MIMO OTA for bands < 1GHz -

Agreement: -

®  Reconsider the additional criteria of FR1 MIMO OTA for bands < 1GHz. The following options should be considered:

o Option 1: Increase the maximum downlink power condition (i.e. Prs zpre ntax) for bands < 1GHz, e.g., increase
Prs.epre-Max from -80dBm/15kHz to -74~-77 dBm/15kHz. «

o Option 2: Relax the additional criteria on 90%TP without increasing Prs greatax.

o Combinations of Options 1 and 2. «

For Option 1, further check the maximum Prsgpreiax that test systems can support. Feedback from test labs/system
integrators is needed. o

Make decision based on more analysis and more measurement results. Encourage more labs to share detailed measurement

results before a check point prior to RAN4#111 Tdog submission deadline via 3GPP_TSG_RAN_WG4_NR-MIMO-OTA
reflector.
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