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1
Introduction
In RAN4#104bis-e meeting, good progress was made on FR1 MIMO OTA enhancement discussion [1]. 
In this paper, we share further views on FR1 MIMO OTA test method.
2
Discussion

In WF [1], the following agreements were captured:

[image: image1]
To study the browsing mode MIMO OTA testing, it was agreed that RAN4 assume reusing TRP TRS Wide Grip hand phantom for FR1 MIMO OTA test. Besides, it is aligned understanding that the whole hand phantom structure with smartphone should within the Test Zone (TZ, 20cm for all FR1 bands) of 16-probe MPAC system. 
After checking the datasheet of the Wide Grip hand phantom and real measurement, we found that the maximum size is beyond 20cm TZ size. Therefore, in our understanding the feasibility of hand phantom-based MIMO OTA testing is not confirmed.

On the other hand, as commented by some companies in RAN Plenary meeting [2] and RAN4 meeting [3], the necessity of phantom based MIMO OTA is not clear, which was concluded during LTE MIMO OTA phase in 3GPP and CTIA.  
Therefore, we think it is not necessary and feasible to develop hand-phantom-based FR1 MIMO OTA test methodology. RAN4 group should gather the group efforts on defining the performance requirements for additional NR bands, especially low NR band which may have bad MIMO OTA performance due to the worse antenna isolation and power imbalance.
Proposal 1: RAN4 should conclude that the Smartphone browsing mode using hand phantom for MIMO OTA testing should not be defined. The group should gather efforts on developing performance requirement for important low-frequency NR bands.
Regarding new settings for tablets, to the best of our knowledge, there is no specific settings for different UE types in RAN5 spec for FR1 RF conformance testing. So, we are not clear about the benefits to define new limitation on tablets configuration, especially the factors of LCD Backlight, Ambient light sensor, and Screensaver, those are also not specified for smartphone. 
If the following additional settings are agreed for tablets, we propose to adopt the same settings for smartphone to ensure the consistency. 

Table 1: Display Settings

	Parameter
	Value

	LCD Backlight
	50%

	Ambient light sensor
	Disabled


Table 2: Power management

	Parameter
	Value

	Screensaver
	Disabled

	Turn OFF display
	Never

	Turn OFF Hard drive
	Never

	System Hibernate
	Never

	Sysem Standby
	Never

	Dynamic control of clock frequencies
	Disabled

	Power source
	Standard battery


Observation 1: For different UE types in FR1, there is no specific different settings on display and power management.

Proposal 2: If RAN4 adopt the additional display and power management settings for tablets UE type, then it would be good to align the same settings for smartphone to ensure consistency.
Regarding new channel models for FR1 MIMO OTA testing, first, if it is just to provide more flexibility for testing and verification, then nothing needs to be done in RAN4, because companies can select the defined channel models in TR 38.827 [4] (10 channel models, UMI CDL-A~E, and UMa CDL-A~E) for R&D or other purposes.

Observation 2: If the intention is just to provide more flexibility for testing and verification, then companies can select the defined channel models in TR 38.827 by themselves for R&D or other purposes. Many channel models had already been defined in Rel-16.
Further, if the intention is to adopt more channel models in Rel-18 MIMO OTA for conformance testing, the RAN4 should be very careful to make that decision. The reason of selecting single channel model for each band in Rel-17 for minimum requirement in TS 38.161 was to keep the consistency. From conformance testing perspective, it is not a good idea to select several channel models for the same band, given the “good or bad” ranking of the same UE may not be correctly presented.
Observation 3: Introducing new channel models for each band is not helpful for MIMO OTA test method to identify “good or bad” UEs for performance ranking, from conformance testing perspective.

Considering this is a late stage of NR (assuming Rel-20 is the starting time of 6G), it is not reasonable to define some new channel model parameters, especially for conformance/certification testing.  

Last but not least, from UE R&D perspective, the UE MIMO antenna design within the limited space is quite complicated, if optimization should be done based on several different channel model parameters, then we believe significant R&D and verification burden would be added on OEMs. 

Observation 4: Adopting more channel models defined in TR 38.827 to develop MIMO OTA requirements would increase significant burden for OEMs on antenna design.

Proposal 3: RAN4 should not introduce more channel models for MIMO OTA conformance testing.
3 Conclusion

In this paper, we provide our views on FR1 MIMO OTA. 
Proposal 1: RAN4 should conclude that the Smartphone browsing mode using hand phantom for MIMO OTA testing should not be defined. The group should gather efforts on developing performance requirement for important low-frequency NR bands. 
Observation 1: For different UE types in FR1, there is no specific different settings on display and power management.

Proposal 2: If RAN4 adopt the additional display and power management settings for tablets UE type, then it would be good to align the same settings for smartphone to ensure consistency.
Observation 2: If the intention is just to provide more flexibility for testing and verification, then companies can select the defined channel models in TR 38.827 by themselves for R&D or other purposes. Many channel models had already been defined in Rel-16.
Observation 3: Introducing new channel models for each band is not helpful for MIMO OTA test method to identify “good or bad” UEs for performance ranking, from conformance testing perspective.

Observation 4: Adopting more channel models defined in TR 38.827 to develop MIMO OTA requirements would increase significant burden for OEMs on antenna design.

Proposal 3: RAN4 should not introduce more channel models for MIMO OTA conformance testing.
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Issue 3-1-1: General views on FR1 MIMO OTA for smartphone in browsing mode


Agreements: 


Further study the necessity and feasibility of the FR1 MIMO OTA test methodology enhancement for Smartphone in browsing mode using hand phantom. 





Issue 3-1-2: Specific phantom to adopt


Agreements: 


For necessity and feasibility study in Issue 3-1-1: Reuse the same hand phantom of NR TRP TRS testing, i.e., select devices wider than 72mm with the wide hand phantom description and device positioning guideline defined in Annex B.2.3 and Annex B.3.1.1 of TS 38.161, respectively. 





Issue 3-2: FR1 MIMO OTA for other device types


Agreements: 


Proposal 1: Maximum diagonal dimension of tablets under tests should be less than 20 cm with the same performance metrics in section 6.1 of TS 38.151. 


Proposal 2: Further discuss whether to define different screen and power management settings for tablets from smartphones. Consider the following settings for tablets as starting point:


Table 1: Display Settings


Parameter�
Value�
�
LCD Backlight�
50%�
�
Ambient light sensor�
Disabled�
�



Table 2: Power management


Parameter�
Value�
�
Screensaver�
Disabled�
�
Turn OFF display�
Never�
�
Turn OFF Hard drive�
Never�
�
System Hibernate�
Never�
�
Sysem Standby�
Never�
�
Dynamic control of clock frequencies�
Disabled�
�
Power source�
Standard battery�
�



Issue 3-3: Channel model aspects for FR1 MIMO OTA


Agreements: 


Proposal 1: RAN4 should further clarify whether the scope is to adopt more defined channel models in Rel-16 for FR1 MIMO OTA requirements, or to define more brand-new FR1 channel models in Rel-18. RAN4 should further check if there is a need to adopt/define more channel models. The introduction of more FR1 channel models should base on operator’s request. 


Proposal 2: RAN4 should define the unfinished power validation pass/fail limits. For FR1 MIMO OTA, define the pass/fail limits based on the available measurement results. For FR2 MIMO OTA, define the pass/fail limits based on more validation measurement results








