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1
Introduction
One of remaining topics of “WF on NR MIMO OTA” [1] is NR FR1 MIMO OTA environment condition. The goal is to select only one environmental condition. Hence, We share our views in the document.
2
Discussion
Firstly, there are 3 environment condition options for NR FR1 MIMO OTA are raised in the latest WF [1]. Moreover, we summarize current 3GPP MIMO OTA environment condition decision or status in Table 1. 
	RAT
	LTE
	NR FR1
	NR FR2

	Frequency range (MHz)
	452.5 – 5925
(from band list)
	410 – 7125
	24250 – 52600

	MIMO OTA environment condition
	UE noise-limited
	•Option 1: UE noise-limited

•Option 2: Interference-limited

•Option 3: Hybrid condition
	UE noise-limited environment is the baseline test.
Interference-limited environment is not precluded.


Table 1. 3GPP MIMO OTA environment condition overview
Observation1: 3GPP defines “UE noise-limited” for LTE MIMO OTA, and defines “UE noise-limited” as baseline for NR FR2
Secondly, from UE implementation view, co-antenna design and/or co-path RF front-end for different RATs, 2G/3G/4G/5G FR1, are popular (Figure1). One of reasons is operating frequency range of bands are the same or similar (Figure 2). 
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Figure 1. Conceptual UE antenna arrangement and RF front-end architecture
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Figure 2. 2G/3G/4G, and 5G FR1 frequency range

Observation2: UE antenna and RF front-end are generally cross-RATs design. 

Thirdly, MIMO OTA test coverage based on UE noise-limited and interference limited condition, respectively, are also concluded in Table 2.
	UE performance relative
	Antenna efficiency
	Antenna 
ECC
	RF front-end 
(desense, loss etc.)
	Modem performance

	UE noise-limited
	V
	V
	V
	V

	Interference limited
	
	V
	
	V


Table 2. Test coverage of “UE noise-limited” and “Interference limited” condition
Observation3: UE noise-limited” condition can present more comprehensive UE performance.

Finally, one interesting view is captured from [2]. It shows that while MIMO OTA is must in the future and if “UE noise-limited” is defined, it has larger chance to reduce SISO test items and time, and also actually keep same performance test coverage. 

Observation4: If “UE noise-limited” condition is selected and MIMO OTA is must in the future, it has larger chance to keep same UE test coverage but less OTA test time.

Hence, from current 3GPP definition/consensus for LTE MIMO OTA, UE cross-RATs hardware architecture, and OTA test coverage & time view, our preference is:

Proposal: Select UE noise-limited environmental condition for FR1 NR MIMO OTA
3
Proposals
Four observations are listed here for reference.

Observation1: 3GPP defines “UE noise-limited” for LTE MIMO OTA, and defines “UE noise-limited” as baseline for NR FR2
Observation2: UE antenna and RF front-end are generally cross-RATs design. 

Observation3: UE noise-limited” condition can present more comprehensive UE performance.

Observation4: If “UE noise-limited” condition is selected and MIMO OTA is must in the future, it has larger chance to keep same UE test coverage but less OTA test time.

From current 3GPP definition/consensus for LTE MIMO OTA, UE cross-RATs hardware architecture, and OTA test coverage & time view, our preference is:

Proposal: Select UE noise-limited environmental condition for FR1 NR MIMO OTA
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Observation 3: Noise-limited condition have better differentiation of UE antenna performance especially in case of no NR TRP/TIS requirements are defined in NR.











