14

[bookmark: historyclause]
3GPP RAN WG4 Meeting #105		R4-2218360
Toulouse, France, November 14 – 18th, 2022	

Agenda item:	8.15.2
Source:	Apple
Title:	On MIMO OTA test methodology
WI/SI:	NR_MIMO_OTA_enh_Core
Release:	Rel-18
Document for:	Decision

1	Introduction 
In RAN4 #104-bis-e the WF [1] capture the agreements achieve during the meeting. In this contribution we’ll address some of the aspects of the WF that can be supported by Apple and its preferences:
2	Discussion
2.a  FR2 MIMO OTA
Based on the WF [1] agreements, the following next steps were formulated:
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Action 1: 
During the meeting CAICT provided a list of 47 UEs that based on GSA database, these UEs are commercially available, and capable to operate on band n261.




Observation 1:
This information enables a better view on the feasibility of gathering measurement results to correlate with simulation models, as well as enabling an adequate lab alignment with a plurality of devices antenna system topologies and a relevant pool of data to determine performance requirements. Regardless of companies volunteering to provide PADs or not, it seems that devices are available in the market for the purpose of this activity.
Proposal 1: In an absence of volunteer companies providing PADs, 3GPP to make a decision of purchase devices on the market for the purpose of lab alignment.
Proposal 2: Define the minimum number of PADs as 4 allowing a plurality of antenna system topologies.

Action 2: 
The proposal of enabling companies to provide measurement results to correlate with measurements should consider the proper measurement data gathering as a pre-requisite. 
Observation 2:
A lab channel model validation should be the minimum requirement to consider labs preliminary measurement results adequate for analysis. Ideally simulation and measurement correlation should use measurement results that came from aligned labs.
Proposal 3: Channel model validation is a pre-requisite for labs to provide early measurement results to be used on simulation vs. measurement correlation.
Proposal 4: Define the maximum pass/fail simulation vs. measurements uncertainty gap (“x” dB) no later than RAN4 #106.

Action 3:
Considering the overall need for lab alignment activity.
Observation 3:
As demonstrated by previous MIMO OTA activities in 3GPP, lab alignment is a reliable methodology to assure that multiple MIMO OTA system implementation can produce the same results bounded by channel model validation and predefined FoM. There are already (at least) 4 volunteer labs for this activity and plenty of commercial PADs available.
Proposal 5: Define a FR2 MIMO OTA lab alignment framework no later than RAN4 #106.

Action 4:
Considering the proper approach on defining measurement results to be correlated with simulation results.
Observation 4: To increase the chance of success on the simulation vs. measurement correlation activity, the simulation model needs to include the antenna system radiation pattern from the device which measurement data was collected. Therefore, taking into account the radiation pattern spatial characteristics of the device being benchmarked.
Proposal 6: Measurement results that will be selected to validate simulation models, shall be accompanied by its antenna system radiation pattern, the format in which the radiation patten is provided will be based on simulation model proponents requirements.





2.b FR1 MIMO OTA
As captured on WF [1], the applicability of FR1 MIMO OTA at browsing mode is still for further study:
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Observation 4:
The FR1 MIMO OTA lab alignment completed on Rel. 17 was done in high frequency channels and produce lab alignment and  performance requirements at two bands n41 (2.496 - 2.690 GHz) and n78 (3.3 - 3.8 GHz), considering the current smartphones physical dimensions and the wavelength in these frequencies, there’s a small likelihood that any commercial smartphone would have a high correlated MIMO antenna system in those frequencies. 
However, with the addition of low frequency bands on [2] i.e.: n5 (869 - 894 MHz), n8 (925 – 960MHz) and n28 (758 – 803 MHz), the wavelength at these frequencies vs. physical device dimensions might create a challenge for some devices to enable decorrelated MIMO antenna systems. Based on this technical considerations and the fact that at the moment 3GPP RAN4 don’t have evidence of FR1 MIMO OTA lab alignment in low frequency bands (<1GHz). Adding extra uncertainty based on hand phantom positioning might be premature at this point.
Proposal 7: Complete FR1 MIMO OTA performance requirements at defined [2] frequency bands, i.e.: n1, n5, n8, n28 and n77 in Free Space only avoiding unknown hand phantom positioning uncertainty.

Observation 5:
Following WF [1] definitions on:
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Following the framework defined for FR1 MIMO OTA lab alignment on Rel.17, volunteer labs are required to produce evidence of proper channel model validation as pre-requisite to continue the lab alignment measurement campaign towards performance requirement definitions.
Proposal 8. Unless a new lab alignment channel model validation activity takes place, to not introduce new channel models that have no validation data evidence among aligned labs.
3	Conclusions
FR2 MIMO OTA related proposals:

Proposal 1: In an absence of volunteer companies providing PADs, 3GPP to make a decision of purchase devices on the     market for the purpose of lab alignment.
Proposal 2: Define the minimum number of PADs as 4 allowing a plurality of antenna system topologies.
Proposal 3: Channel model validation is a pre-requisite for labs to provide early measurement results to be used on simulation vs. measurement correlation.
Proposal 4: Define the maximum pass/fail simulation vs. measurements uncertainty gap (“x” dB) no later than RAN4 #106.
Proposal 5: Define a FR2 MIMO OTA lab alignment framework no later than RAN4 #106.
Proposal 6: Measurement results that will be selected to validate simulation models, shall be accompanied by its antenna system radiation pattern, the format in which the radiation patten is provided will be based on simulation model proponents requirements.

FR1 MIMO OTA related proposals:

Proposal 7: Complete FR1 MIMO OTA performance requirements at defined [2] frequency bands, i.e.: n1, n5, n8, n28 and n77 in Free Space only avoiding unknown hand phantom positioning uncertainty.
Proposal 8. Unless a new lab alignment channel model validation activity takes place, to not introduce new channel models that have no validation evidence among aligned labs.
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Action 1: Collect preliminary information on how many FR2 commercial smartphones can be collected, then make
decision on the minimum number of devices that pure measurement approach can be adopted (Proposal 1 in Issue 2-1-2).
It will be appreciated if any volunteer companies can provide the smartphones and indicate in the table below.

‘Companics that are willing to provide FR2
smartphones for the potential
alignment/measurement campaign:

Action 2 (The validation activiy): To validate the simulation approach, ollectthe simulaton results and the
measurement results with the same UE implemenation.

o Which companies will participate to validate their simulation platforms?
* Qualcomm,

o Which companies are willing to provide the measurement environments and efforls for validating/correlating
the simulations?

= Keysight, Huawei, CMCC,
= Channel model validation need to be provided together.

o Which companies are willing to provide FR2 smartphones (including prototypes) for this activity and for
which labs?

+ Qualcomm (can provide X prototype(s)fo the following lbs: XX, XX, ..),

o How many devices (i, diffsrent setsof parameters of UE implementations or simulation) are suffcient?
- s

© What ae thecriteia for validating the simultion platforms?

= [Each simulation result has a gap less than X dB with the corresponding measurement result. O the
simulation results have a stable and reasonable gap with the measurement results.]

o Others
Action 3: Discuss whether to conduct an FR2 lab alignment activty, and the detaled framework (if applicable).
o Which labs will partcipate?
* Huawei, CMCC, Apple, CAICT.
© Which companies are willng to offe performance alignment devices (PADs) for the lab alignment?
o How many PADs are sufficient?
- s
o The detailed framewwork (time plan, pass/fil limits, ..)

= Consider to perform the lab alignment activity in parallel with the validation activity (Action 2), and
reuse the measurement results and DUTs from Action 2 as much as possible.

o Others
Action 4: Prepare for the simulation campaign,
o Discuss and make decision on simulation assumptions for FR2 MIMO OTA requirements development.

o Companies are encouraged to provide the inputs on different antenna configurations following UE
implementations for collecting more simulation data.

o Others
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Vendor Model Technology Status
TCL 30 V5G 5G Commercial
Kyocera DuraForce Ultra 5G UW for Verizon 5G Commercial
Kyocera DuraSport 5G UW 5G Commercial
Samsung Galaxy A51 5G UW (Verizon) 5G Commercial
Samsung Galaxy A71 5G UW for Verizon 5G Commercial
Samsung Galaxy S20 Plus (North America) 5G Commercial
Samsung Galaxy S20 Ultra (North America) 5G Commercial
Foxconn Google Pixel 4a 5G G6QU3 (Verizon) 5G Commercial
Foxconn Google Pixel 5 GD1YQ (US/FI) 5G Commercial
Foxconn Google Pixel 6 (G9S9B) 5G Commercial
Foxconn Google Pixel 6 Pro (G§VOU) 5G Commercial
Apple iPhone 12 A2172 (US) 5G Commercial
Apple iPhone 12 Mini A2176 (US) 5G Commercial
Apple iPhone 12 Pro A2341 (US) 5G Commercial
Apple iPhone 12 Pro Max A2342 (US) 5G Commercial
Apple iPhone 13 A2482 (US) 5G Commercial
Apple iPhone 13 Mini A2481 (US) 5G Commercial
Apple iPhone 13 Pro A2483 (US) 5G Commercial
Apple iPhone 13 Pro Max A2484 (US) 5G Commercial
Apple iPhone 14 A2649 5G Commercial
Apple iPhone 14 Plus A2632 5G Commercial
Apple iPhone 14 Plus A2885 5G Commercial
Apple iPhone 14 Pro A2650 5G Commercial
Apple iPhone 14 Pro Max A2651 5G Commercial
Motorola Mobility Motorola Edge 30 Pro 5G Commercial
Lenovo Motorola Edge Plus 5G Commercial
Lenovo Motorola Moto Z 2nd Gen Force with 5G moto mod 5G Commercial
Lenovo Motorola Moto Z 3rd Gen with 5G moto mod 5G Commercial
Lenovo Motorola Moto Z 4th Gen with 5G moto mod 5G Commercial
Lenovo Motorola One 5G UW 5G Commercial
Lenovo Motorola One 5G UW Ace 5G Commercial
KonnectONE Moxee Bedrock 5G Pre-commercial
HMD Nokia 8 V 5G UW 5G Commercial
OnePlus OnePlus 8 5G UW 5G Commercial
OnePlus OnePlus 9 Pro 5G (NA) 5G Commercial
Reliance Communications Orbic Myra UW (R678LS) 5G Commercial
Google Pixel 6a 5G Pre-commercial
Asus Qualcomm EXP21 5G Commercial
TCL TCL 10 5G UW (T790S) 5G Commercial
TCL TCL 30 V 5G 5G Commercial
LG V50 ThinQ (Verizon) 5G Commercial
LG V60 ThinQ 5G UW 5G Commercial
LG Velvet 5G UW for Verizon 5G Commercial
LG WING (NA for Verizon) 5G Commercial
Sony Mobile Xperia 1 IV 5G Pre-commercial
Sony Mobile Xperia PRO 5G Commercial
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Phone 5G-mmW (57)

		Vendor		Model		Form Factor		Frequencies		Fallbacks		Support		Technology		Status		Availability

		TCL		30 V 5G		Phone		b4, b5, b46, b48, b66, n260, n261, n77, n38, n66, n5, mmWave, b13, b2, b12, n2, n48		HSPA, LTE, 2G		5G SA, 5G NSA, 5G SA (Sub-6 GHz), 5G SA (mmWave)		5G		Commercial

		Sharp		Aquos R5G SH-51A for NTT DoCoMo		Phone		b40, b3, b8, b28, b1, b7, b38, b4, b41, b20, b42, b5, b39, b19, b21, n78, n257, n79, mmWave, b13, b17, b2, b12, Sub-6 GHz		LTE		VoLTE, Enhanced Voice Services (EVS), DL UE-Cat 20, 3GPP Release 15, 5G NSA, UL UE Cat-13		5G		Commercial		2020 - Q1

		Sharp		Aquos Zero6 for Softbank		Phone		b3, b8, b1, b7, b38, b4, b41, b42, b5, b18, n78, n3, n257, n28, n77, mmWave, b17, b2, b12, Sub-6 GHz		LTE, 3G/WCDMA, 2G		VoLTE, DL UE-Cat 15		5G		Commercial		2021 - Q4

		FCNT (Fujitsu)		Arrows 5G F-51A for NTT DoCoMo		Phone		b40, b3, b28, b1, b7, b38, b4, b41, b42, b5, b39, b19, b21, n78, n257, n79, mmWave, b13, b12, Sub-6 GHz		LTE, 3G/WCDMA, 2G		VoLTE, Enhanced Voice Services (EVS), DL UE-Cat 20, UL UE Cat-13, Certified by GCF, GCF certified		5G		Commercial		2020 - Q3

		Rakuten		BIG s 5G		Phone		b3, b1, b7, b38, b4, b41, b42, b5, b18, b19, n257, n77, b17, b12, b26		LTE, 2G, 3G		5G sub 6 GHz, 5G mmWave		5G		Commercial

		Kyocera		DuraForce Ultra 5G UW for Verizon		Phone		b3, b1, b7, b4, b5, b66, n260, n261, n66, n5, mmWave, b13, b2, b12, 3500 CBRS b48, n2, Sub-6 GHz		LTE, 3G/WCDMA, 2G		DL UE-Cat 11, PTT, Ruggedised, MCPTT over LTE, 3GPP Release 15, CBRS, Certified by GCF		5G		Commercial		2021 - Q1

		Kyocera		DuraSport 5G UW		Phone		b3, b1, b7, b4, b5, b66, n260, n261, n77, n66, n5, mmWave, b13, b2, b12, 3500 CBRS b48, n2, Sub-6 GHz, n48		LTE, 3G/WCDMA, 2G		PTT, Ruggedised, CBRS, GCF certified		5G		Commercial		2021 - Q4

		Samsung		Galaxy A51 5G UW (Verizon)		Phone		b4, b5, b66, n260, n261, mmWave, b13, b2		LTE, 3G/WCDMA, 2G		VoLTE		5G		Commercial		2020 - Q3

		Samsung		Galaxy A71 5G UW for Verizon		Phone		b3, b28, b7, b4, b20, b5, b66, n260, n261, mmWave, b13, b2, b12		LTE, 3G/WCDMA, 2G		Certified by GCF		5G		Commercial		2020 - Q3

		Samsung		Galaxy S10 5G (Variant 1)		Phone		b46, n78, n260, n257, mmWave, L band b32, L band b24, 3500 CBRS b48, Sub-6 GHz		LTE, DC-HSPA+, 2G, VoLTE		MIMO 4x4, LAA, Enhanced Voice Services (EVS), DL UE-Cat 20, 7CA, 5G NSA, CBRS, Certified by GCF		5G		Commercial		2019 - Q2

		Samsung		Galaxy S10 5G (Variant 2)		Phone		n260, n257, mmWave, 3500 CBRS b48, Sub-6 GHz		LTE, 3G/WCDMA, 2G		5G NSA, CBRS, Certified by GCF		5G		Commercial		2019 - Q2

		Samsung		Galaxy S20 5G (North America)		Phone		b40, b3, b8, b28, b1, b7, b38, b4, b41, b20, b5, b46, b71, b39, b66, b18, b19, n71, mmWave, b13, b2, b25, b12, b26, 3500 CBRS b48, b34, Sub-6 GHz		LTE, 3G/WCDMA, 2G		MIMO 4x4, LAA, DL UE-Cat 20, 7CA, 3GPP Release 15, 5G NSA, CBRS, 5G SA (Sub-6 GHz), Certified by GCF		5G		Commercial		2020 - Q1

		Samsung		Galaxy S20 Plus (North America)		Phone		b40, b3, b8, b28, b1, b7, b38, b4, b41, b20, b5, b46, b71, b39, b66, b18, b19, n260, n71, n261, mmWave, b13, b2, b25, b12, b26, b34, Sub-6 GHz		LTE, 3G/WCDMA, 2G		MIMO 4x4, LAA, DL UE-Cat 20, 7CA, 3GPP Release 15, 5G NSA, 5G SA (Sub-6 GHz), Certified by GCF		5G		Commercial		2020 - Q1

		Samsung		Galaxy S20 Ultra (North America)		Phone		b40, b3, b8, b28, b1, b7, b38, b4, b41, b20, b5, b46, b71, b39, b66, b18, b19, n260, n71, n261, mmWave, b13, b2, b25, b12, b26, b34, Sub-6 GHz		LTE, 3G/WCDMA, 2G		MIMO 4x4, LAA, DL UE-Cat 20, 7CA, 3GPP Release 15, 5G NSA, 5G SA (Sub-6 GHz), Certified by GCF		5G		Commercial		2020 - Q1

		Foxconn		Google Pixel 4a 5G G6QU3 (Verizon)		Phone		b40, b3, b8, b28, b1, b7, b38, b4, b41, b20, b42, b5, b46, b30, b71, b39, b66, b18, b19, n260, n71, n261, n66, n5, mmWave, b13, b17, b2, b25, b12, b14, b26, b29, L band b32, L band b24, 3500 CBRS b48, n2, n12, n25, Sub-6 GHz		LTE, EV-DO, HSPA+, 3G/WCDMA, 2G		MIMO 4x4, LAA, CBRS, eSIM		5G		Commercial		2020

		Foxconn		Google Pixel 5 GD1YQ (US/FI)		Phone		b40, b3, b8, b28, b1, b7, b38, b4, b41, b20, b42, b5, b46, b30, b71, b39, b66, b18, b19, n78, n3, n260, n41, n1, n71, n261, n28, n77, n66, n7, n5, mmWave, b13, b17, b2, b25, b12, b14, b26, b29, L band b32, L band b24, 3500 CBRS b48, n2, n8, n12, Sub-6 GHz		LTE, EV-DO, HSPA+, 3G/WCDMA, 2G		MIMO 4x4, LAA, CBRS, eSIM		5G		Commercial		2020

		Foxconn		Google Pixel 6 (G9S9B)		Phone		b40, b3, b8, b28, b1, b7, b38, b4, b41, b20, b42, b5, b46, b30, b71, b39, b66, b18, b19, n78, n3, n260, n258, n41, n257, n20, n1, n71, n261, n40, n28, n77, n38, n66, n7, n5, mmWave, b13, b17, b2, b25, b12, b14, b26, b29, L band b32, L band b24, 3500 CBRS b48, n2, n8, n12, n25, Sub-6 GHz, n14, n30, n48		LTE, HSPA, HSPA+, 3G/WCDMA, 2G		LAA, CBRS, eSIM		5G		Commercial		2021 - Q4

		Foxconn		Google Pixel 6 Pro (G8VOU)		Phone		b40, b3, b8, b28, b1, b7, b38, b4, b41, b20, b42, b5, b46, b30, b71, b39, b66, b18, b19, n78, n3, n260, n258, n41, n257, n20, n1, n71, n261, n40, n28, n77, n38, n66, n7, n5, mmWave, b13, b17, b2, b25, b12, b14, b26, b29, L band b32, L band b24, 3500 CBRS b48, n2, n8, n12, n25, Sub-6 GHz, n14, n30, n48		LTE, HSPA, HSPA+, 3G/WCDMA, 2G		LAA, CBRS, eSIM		5G		Commercial		2021 - Q4

		Apple		iPhone 12 A2172 (US)		Phone		b40, b3, b8, b28, b1, b7, b38, b4, b41, b20, b42, b5, b46, b30, b71, b39, b66, b18, b19, n78, n3, n260, n41, n20, n1, n71, n261, n40, n28, n79, n77, n38, n66, n7, n5, mmWave, b13, b17, b2, b25, b12, b14, b26, b29, L band b32, L band b24, 3500 CBRS b48, b34, n2, n8, n12, n25, Sub-6 GHz		LTE, DC-HSPA+, EV-DO, HSPA+, 3G/WCDMA, 2G		VoLTE, MIMO 4x4, LAA, 5G NSA, CBRS, eSIM, Dual SIM 4G+5G, 5G SA (Sub-6 GHz)		5G		Commercial		2020 - Q4

		Apple		iPhone 12 Mini A2176 (US)		Phone		b40, b3, b8, b28, b1, b7, b38, b4, b41, b20, b42, b5, b46, b30, b71, b39, b66, b18, b19, n78, n3, n260, n41, n20, n1, n71, n261, n40, n28, n79, n77, n38, n66, n7, n5, mmWave, b13, b17, b2, b25, b12, b14, b26, b29, L band b32, L band b24, 3500 CBRS b48, b34, n2, n8, n12, n25, Sub-6 GHz		LTE, DC-HSPA+, EV-DO, HSPA+, 3G/WCDMA, 2G		VoLTE, MIMO 4x4, LAA, 5G NSA, CBRS, eSIM, Dual SIM 4G+5G, 5G SA (Sub-6 GHz)		5G		Commercial		2020 - Q4

		Apple		iPhone 12 Pro A2341 (US)		Phone		b40, b3, b8, b28, b1, b7, b38, b4, b41, b20, b42, b5, b46, b30, b71, b39, b66, b18, b19, n78, n3, n260, n41, n20, n1, n71, n261, n40, n28, n79, n77, n38, n66, n7, n5, mmWave, b13, b17, b2, b25, b12, b14, b26, b29, L band b32, L band b24, 3500 CBRS b48, b34, n2, n8, n12, n25, Sub-6 GHz		LTE, DC-HSPA+, EV-DO, HSPA+, 3G/WCDMA, 2G		VoLTE, MIMO 4x4, LAA, 5G NSA, CBRS, eSIM, Dual SIM 4G+5G, 5G SA (Sub-6 GHz)		5G		Commercial		2020 - Q4

		Apple		iPhone 12 Pro Max A2342 (US)		Phone		b40, b3, b8, b28, b1, b7, b38, b4, b41, b20, b42, b5, b46, b30, b71, b39, b66, b18, b19, n78, n3, n260, n41, n20, n1, n71, n261, n40, n28, n79, n77, n38, n66, n7, n5, mmWave, b13, b17, b2, b25, b12, b14, b26, b29, L band b32, L band b24, 3500 CBRS b48, b34, n2, n8, n12, n25, Sub-6 GHz		LTE, DC-HSPA+, EV-DO, HSPA+, 3G/WCDMA, 2G		VoLTE, MIMO 4x4, LAA, 5G NSA, CBRS, eSIM, Dual SIM 4G+5G, 5G SA (Sub-6 GHz)		5G		Commercial		2020 - Q4

		Apple		iPhone 13 A2482 (US)		Phone		b40, b3, b8, b28, b1, b7, b38, b4, b41, b20, b42, b5, b46, b30, b71, b39, b66, b18, b19, b11, b21, n78, n3, n260, n258, n41, n20, n1, n71, n261, n40, n28, n79, n77, n38, n66, n7, n5, mmWave, b13, b17, b2, b25, b12, b14, b26, b29, L band b32, L band b24, 3500 CBRS b48, b34, n2, n8, n12, n25, Sub-6 GHz, n30, n48		LTE, EV-DO, HSPA+, 3G/WCDMA, 2G		VoLTE, MIMO 4x4, LAA, 5G NSA, CBRS, eSIM, Dual SIM 4G+5G, 5G SA (Sub-6 GHz)		5G		Commercial		2021 - Q4

		Apple		iPhone 13 Mini A2481 (US)		Phone		b40, b3, b8, b28, b1, b7, b38, b4, b41, b20, b42, b5, b46, b30, b71, b39, b66, b18, b19, b11, b21, n78, n3, n260, n258, n41, n20, n1, n71, n261, n40, n28, n79, n77, n38, n66, n7, n5, mmWave, b13, b17, b2, b25, b12, b14, b26, b29, L band b32, L band b24, 3500 CBRS b48, b34, n2, n8, n12, n25, Sub-6 GHz, n30, n48		LTE, EV-DO, HSPA+, 3G/WCDMA, 2G		VoLTE, MIMO 4x4, LAA, CBRS, eSIM, Dual SIM 4G+5G		5G		Commercial		2021 - Q4

		Apple		iPhone 13 Pro A2483 (US)		Phone		b40, b3, b8, b28, b1, b7, b38, b4, b41, b20, b42, b5, b46, b30, b71, b39, b66, b18, b19, b11, b21, n78, n3, n260, n258, n41, n20, n1, n71, n261, n40, n28, n79, n77, n38, n66, n7, n5, mmWave, b13, b17, b2, b25, b12, b14, b26, b29, L band b32, L band b24, 3500 CBRS b48, b34, n2, n8, n12, n25, Sub-6 GHz, n30, n48		LTE, EV-DO, HSPA+, 3G/WCDMA, 2G		VoLTE, MIMO 4x4, LAA, CBRS, eSIM, Dual SIM 4G+5G		5G		Commercial		2021 - Q4

		Apple		iPhone 13 Pro Max A2484 (US)		Phone		b40, b3, b8, b28, b1, b7, b38, b4, b41, b20, b42, b5, b46, b30, b39, b66, b18, b19, b11, b21, n78, n3, n260, n258, n41, n20, n1, n71, n261, n40, n28, n79, n77, n38, n66, n7, n5, mmWave, b13, b17, b2, b25, b12, b14, b44, b26, b29, L band b32, L band b24, 3500 CBRS b48, b34, n2, n8, n12, n25, Sub-6 GHz, n30, n48		LTE, EV-DO, HSPA+, 3G/WCDMA, 2G		VoLTE, MIMO 4x4, LAA, CBRS, eSIM, Dual SIM 4G+5G		5G		Commercial		2021 - Q4

		Apple		iPhone 14 A2649		Phone		b40, b3, b8, b28, b1, b7, b38, b4, b41, b20, b42, b5, b46, b30, b48, b71, b39, b66, b18, b19, b32, b53, n78, n3, n260, n258, n41, n20, n1, n71, n261, n40, n28, n79, n77, n38, n70, n7, n5, b13, b17, b2, b25, b12, b14, b26, b29, b34, n2, n8, n12, n25, n14, n30, n48, n26, n29, n53, n66		HSPA, LTE, EV-DO, 2G, 3G		5G SA, 5G NSA, 5G SA (Sub-6 GHz), 5G SA (mmWave)		5G		Commercial

		Apple		iPhone 14 Plus A2632		Phone		b40, b3, b8, b28, b1, b7, b38, b4, b41, b20, b42, b5, b46, b30, b48, b71, b39, b66, b18, b19, b32, b53, n78, n3, n260, n258, n41, n20, n1, n71, n261, n40, n28, n79, n77, n38, n70, n7, n5, b13, b17, b2, b25, b12, b14, b26, b29, b34, n2, n8, n12, n25, n14, n30, n48, n26, n29, n53, n66		HSPA, LTE, EV-DO, 2G		5G SA, 5G NSA, 5G SA (Sub-6 GHz), 5G SA (mmWave)		5G		Commercial

		Apple		iPhone 14 Plus A2885		Phone		b40, b3, b8, b28, b1, b7, b38, b4, b41, b20, b42, b5, b46, b30, b48, b71, b39, b66, b18, b19, b21, b32, b53, n78, n3, n260, n258, n41, n20, n1, n71, n261, n40, n28, n79, n77, n38, n70, n7, n5, b13, b17, b2, b25, b12, b14, b26, b34, n2, n8, n12, n25, n30, n48, n26, n29, n53, n66		EV-DO, 2G, 3G		5G SA, 5G NSA, 5G SA (Sub-6 GHz)		5G		Commercial

		Apple		iPhone 14 Pro A2650		Phone		b40, b3, b8, b28, b1, b7, b38, b41, b20, b42, b5, b46, b30, b48, b71, b39, b66, b18, b19, b32, b53, n78, n3, n260, n258, n41, n20, n1, n71, n261, n40, n28, n79, n77, n38, n70, n7, n5, b13, b17, b2, b25, b12, b14, b26, b29, b34, n2, n8, n12, n25, n14, n30, n48, n26, n13, n29, n53, n66		HSPA, LTE, EV-DO, 2G		5G SA, 5G NSA, 5G SA (Sub-6 GHz), 5G SA (mmWave)		5G		Commercial

		Apple		iPhone 14 Pro Max A2651		Phone		b40, b3, b8, b28, b1, b7, b38, b41, b20, b42, b43, b5, b46, b30, b48, b71, b39, b66, b18, b19, b32, b53, n78, n3, n260, n258, n41, n20, n1, n71, n261, n40, n28, n79, n77, n38, n70, n66, n7, n5, b13, b17, b2, b25, b12, b14, b26, b29, b34, n8, n12, n25, n14, n30, n48, n26, n29, n53		HSPA, LTE, EV-DO, 2G		5G SA, 5G NSA, 5G SA (Sub-6 GHz), 5G SA (mmWave)		5G		Commercial

		Motorola Mobility		Motorola Edge 30 Pro		Phone		b40, b3, b8, b28, b1, b7, b38, b4, b41, b20, b5, b46, b30, b48, b71, b39, b66, n78, n260, n41, n71, n261, n77, n66, n7, n5, b13, b17, b2, b25, b12, b14, b26, b29, n2, n12, n25, n30, n48, n26				5G SA, 5G NSA, 5G mmWave, 5G SA (Sub-6 GHz), 5G SA (mmWave)		5G		Commercial

		Lenovo		Motorola Edge Plus		Phone		b40, b3, b8, b28, b1, b7, b38, b4, b41, b20, b42, b5, b46, b30, b71, b39, b66, n78, n260, n41, n71, n261, n77, n66, n5, mmWave, b13, b17, b2, b25, b12, b26, b29, 3500 CBRS b48, b34, n2, Sub-6 GHz		LTE, HSPA+, 3G/WCDMA, 2G		LAA, DL UE-Cat 22, CBRS, UL UE Cat-18, Certified by GCF		5G		Commercial		2020

		Lenovo		Motorola Moto Z 2nd Gen Force with 5G moto mod		Phone		n260, n261, mmWave		LTE				5G		Commercial

		Lenovo		Motorola Moto Z 3rd Gen with 5G moto mod		Phone		n260, n261, mmWave		LTE				5G		Commercial

		Lenovo		Motorola Moto Z 4th Gen with 5G moto mod		Phone		n260, n261, mmWave		LTE				5G		Commercial

		Lenovo		Motorola One 5G UW		Phone		b4, b5, b66, n260, n261, n66, n5, mmWave, b13, b2, b12, n2, Sub-6 GHz		LTE, 3G/WCDMA, 2G		5G NSA		5G		Commercial		2020 - Q4

		Lenovo		Motorola One 5G UW Ace		Phone		b3, b8, b1, b7, b4, b20, b5, b66, n260, n261, n77, n66, n5, mmWave, b13, b17, b2, b12, 3500 CBRS b48, n2, Sub-6 GHz		LTE		CBRS		5G		Commercial		2021

		KonnectONE		Moxee Bedrock		Phone		b4, b41, b5, b46, b71, b66, n260, n41, n261, n66, n7, mmWave, b2, b25, b12, b26, n2, n25, Sub-6 GHz		LTE, 3G/WCDMA		DL UE-Cat 18, 3GPP Release 15, 5G NSA		5G		Pre-commercial

		HMD		Nokia 8 V 5G UW		Phone		b3, b28, b1, b7, b4, b20, b5, b46, b66, n78, n260, n261, n66, n5, mmWave, b13, b17, b2, b12, n2, Sub-6 GHz		LTE, 3G/WCDMA, 2G		MIMO 4x4, LAA, 5G NSA, Dual SIM 4G+5G, Certified by GCF		5G		Commercial		2020 - Q4

		OnePlus		OnePlus 8 5G UW		Phone		b40, b3, b8, b28, b1, b7, b38, b4, b41, b20, b5, b46, b30, b71, b39, b66, b18, b19, n260, n261, n66, n5, mmWave, b13, b17, b2, b25, b12, b26, 3500 CBRS b48, n2, Sub-6 GHz				VoLTE, LAA, 3GPP Release 15, 5G NSA, CBRS, Certified by GCF		5G		Commercial		2020 - Q2

		OnePlus		OnePlus 9 Pro 5G (NA)		Phone		b40, b3, b8, b28, b1, b7, b38, b4, b41, b20, b5, b46, b30, b71, b39, b66, b18, b19, n78, n3, n260, n258, n41, n1, n71, n261, n40, n28, n77, n38, n66, n7, n5, mmWave, b13, b17, b2, b25, b12, b26, L band b32, L band b24, 3500 CBRS b48, n2, n8, n25, Sub-6 GHz, n48		LTE, 3G/WCDMA, 2G		MIMO 4x4, LAA, DL UE-Cat 20, 5G NSA, CBRS, UL UE Cat-18, 5G SA (Sub-6 GHz)		5G		Commercial		2021 - Q3

		Reliance Communications		Orbic Myra UW (R678L5)		Phone		b4, b5, b46, b66, n260, n261, mmWave, b13, b2, b12		LTE, 3G/WCDMA		LAA, Certified by GCF, GCF certified		5G		Commercial

		Google		Pixel 6a		Phone		b40, b3, b8, b28, b1, b7, b38, b4, b41, b20, b42, b5, b30, b48, b71, b39, b66, b18, b19, b32, n78, n3, n260, n41, n20, n1, n71, n261, n40, n28, n77, n38, n66, n7, n5, b13, b17, b2, b25, b12, b14, b26, b29, n2, n8, n12, n25, n30, n48		HSPA, EV-DO, LTE, 3G/WCDMA, 2G		5G SA, 5G NSA, 5G SA (Sub-6 GHz), 5G SA (mmWave)		5G		Pre-commercial

		Asus		Qualcomm EXP21		Phone		b40, b3, b8, b28, b1, b7, b38, b4, b41, b20, b42, b43, b5, b46, b30, b71, b39, b66, b18, b19, b11, b21, n78, n3, n260, n258, n41, n257, n20, n1, n71, n261, n40, n28, n79, n77, n38, n66, n7, n5, mmWave, b13, b17, b2, b25, b12, b14, b26, b29, L band b32, L band b24, 3500 CBRS b48, b34, n2, n8, n12, n25, Sub-6 GHz, Awaiting confirmation, n14, n30, n18, n48, n46, n26		LTE, DC-HSPA+, HSPA+, 3G/WCDMA, 2G		MIMO 4x4, LAA, DL UE-Cat 20, 6CA, 5G NSA, CBRS, UL UE Cat-13, Dual SIM 5G+5G, 5G SA (Sub-6 GHz), GCF certified		5G		Commercial		2021 - Q3

		TCL		TCL 10 5G UW (T790S)		Phone		b3, b28, b7, b4, b20, b5, b46, b66, n260, n261, n66, n5, mmWave, b13, b2, b12, 3500 CBRS b48, n2, Sub-6 GHz		LTE, 3G/WCDMA, 2G		VoLTE, LAA, 5G NSA, CBRS, Certified by GCF		5G		Commercial		2020 - Q4

		TCL		TCL 30 V 5G		Phone		b4, b5, b46, b66, n260, n261, n77, n66, n5, mmWave, b13, b2, b12, 3500 CBRS b48, n2, Sub-6 GHz, n48		LTE, HSPA, 3G/WCDMA, 2G		5G NSA, 5G SA (Sub-6 GHz), 5G SA (mmWave)		5G		Commercial		2022 - Q1

		LG		V50 ThinQ (Verizon)		Phone		b3, b28, b7, b4, b20, b5, b46, b66, n260, n261, mmWave, b13, b2, 3500 CBRS b48		LTE, HSPA, HSPA+, 3G/WCDMA, 2G		LAA, Enhanced Voice Services (EVS), CBRS		5G		Commercial		2019 - Q2

		LG		V50S ThinQ 5G		Phone		mmWave, Not declared, Sub-6 GHz, Awaiting confirmation		LTE, 3G/WCDMA		5G NSA		5G		Commercial		2019 - Q4

		LG		V60 ThinQ 5G UW		Phone		b3, b28, b7, b4, b20, b5, b46, b66, n260, n261, mmWave, b13, b2, b12, 3500 CBRS b48		LTE, 3G/WCDMA		VoLTE, LAA, 3GPP Release 15, 5G NSA, CBRS		5G		Commercial		2020 - Q1

		LG		V60 ThinQ LG-51A (Japan)		Phone		b40, b3, b28, b1, b7, b38, b4, b41, b42, b5, b39, b19, b21, n78, n257, n79, mmWave, b13, b12, Sub-6 GHz		LTE, 3G/WCDMA, 2G		VoLTE, ViLTE, Enhanced Voice Services (EVS), DL UE-Cat 20, 3GPP Release 15, 5G NSA		5G		Commercial		2020 - Q2

		LG		Velvet 5G UW for Verizon		Phone		b3, b28, b7, b4, b20, b5, b46, b66, n78, n260, n261, n66, n5, mmWave, b13, b2, b12, 3500 CBRS b48, n2, Sub-6 GHz		LTE, 3G/WCDMA, 2G		Ruggedised, LAA, 3GPP Release 15, 5G NSA, CBRS, Certified by GCF		5G		Commercial		2020 - Q3

		LG		WING (Global)		Phone		b3, b8, b28, b1, b7, b4, b20, b5, b46, b66, mmWave, b13, b2, b12, 3500 CBRS b48, Sub-6 GHz, Awaiting confirmation		LTE, 3G/WCDMA, 2G		LAA, CBRS, Dual SIM 4G+5G, Certified by GCF		5G		Commercial		2020 - Q4

		LG		WING (NA for Verizon)		Phone		b3, b28, b7, b4, b20, b5, b46, b66, n260, n261, n66, n5, mmWave, b13, b2, b12, 3500 CBRS b48, n2, Sub-6 GHz		LTE, 3G/WCDMA, 2G		VoLTE, LAA, CBRS		5G		Commercial		2020 - Q4

		Sony Mobile		Xperia 1 IV		Phone		b40, b3, b8, b28, b1, b7, b38, b4, b41, b20, b5, b46, b48, b71, b39, b66, b19, b32, n78, n3, n260, n41, n20, n1, n71, n261, n40, n28, n77, n38, n66, n7, n5, b13, b17, b2, b25, b12, b26, b29, b34, n2, n8		HSPA, LTE, 2G		5G SA, 5G NSA, 5G mmWave, 5G SA (Sub-6 GHz), 5G SA (mmWave)		5G		Pre-commercial

		Sony Mobile		Xperia PRO		Phone		b40, b3, b8, b28, b1, b7, b38, b4, b41, b20, b42, b5, b46, b39, b66, b18, b19, b11, b21, n260, n261, n66, n5, mmWave, b13, b17, b2, b25, b12, b26, b29, L band b32, L band b24, 3500 CBRS b48, b34, n2, Sub-6 GHz		LTE, HSPA+, 3G/WCDMA, 2G		Dual SIM 4G+5G		5G		Commercial		2021 - Q1

		Sony Mobile		Xperia PRO (XQ-AQ52) for Japan		Phone		b40, b3, b8, b28, b1, b7, b38, b4, b41, b20, b42, b5, b46, b39, b66, b18, b19, b11, b21, n78, n257, n79, n77, mmWave, b13, b17, b2, b25, b12, b26, b29, L band b32, L band b24, 3500 CBRS b48, b34, Sub-6 GHz		LTE, 3G/WCDMA, 2G		LAA, CBRS, Dual SIM 4G+5G		5G		Commercial		2021 - Q2
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		Vendor		Model		Form Factor		Frequencies		Fallbacks		Support		Technology		Status		Availability

		Foxconn		Google Pixel 6 (G9S9B)		Phone		b40, b3, b8, b28, b1, b7, b38, b4, b41, b20, b42, b5, b46, b30, b71, b39, b66, b18, b19, n78, n3, n260, n258, n41, n257, n20, n1, n71, n261, n40, n28, n77, n38, n66, n7, n5, mmWave, b13, b17, b2, b25, b12, b14, b26, b29, L band b32, L band b24, 3500 CBRS b48, n2, n8, n12, n25, Sub-6 GHz, n14, n30, n48		LTE, HSPA, HSPA+, 3G/WCDMA, 2G		LAA, CBRS, eSIM		5G		Commercial		2021 - Q4

		Foxconn		Google Pixel 6 Pro (G8VOU)		Phone		b40, b3, b8, b28, b1, b7, b38, b4, b41, b20, b42, b5, b46, b30, b71, b39, b66, b18, b19, n78, n3, n260, n258, n41, n257, n20, n1, n71, n261, n40, n28, n77, n38, n66, n7, n5, mmWave, b13, b17, b2, b25, b12, b14, b26, b29, L band b32, L band b24, 3500 CBRS b48, n2, n8, n12, n25, Sub-6 GHz, n14, n30, n48		LTE, HSPA, HSPA+, 3G/WCDMA, 2G		LAA, CBRS, eSIM		5G		Commercial		2021 - Q4

		Apple		iPhone 13 A2482 (US)		Phone		b40, b3, b8, b28, b1, b7, b38, b4, b41, b20, b42, b5, b46, b30, b71, b39, b66, b18, b19, b11, b21, n78, n3, n260, n258, n41, n20, n1, n71, n261, n40, n28, n79, n77, n38, n66, n7, n5, mmWave, b13, b17, b2, b25, b12, b14, b26, b29, L band b32, L band b24, 3500 CBRS b48, b34, n2, n8, n12, n25, Sub-6 GHz, n30, n48		LTE, EV-DO, HSPA+, 3G/WCDMA, 2G		VoLTE, MIMO 4x4, LAA, 5G NSA, CBRS, eSIM, Dual SIM 4G+5G, 5G SA (Sub-6 GHz)		5G		Commercial		2021 - Q4

		Apple		iPhone 13 Mini A2481 (US)		Phone		b40, b3, b8, b28, b1, b7, b38, b4, b41, b20, b42, b5, b46, b30, b71, b39, b66, b18, b19, b11, b21, n78, n3, n260, n258, n41, n20, n1, n71, n261, n40, n28, n79, n77, n38, n66, n7, n5, mmWave, b13, b17, b2, b25, b12, b14, b26, b29, L band b32, L band b24, 3500 CBRS b48, b34, n2, n8, n12, n25, Sub-6 GHz, n30, n48		LTE, EV-DO, HSPA+, 3G/WCDMA, 2G		VoLTE, MIMO 4x4, LAA, CBRS, eSIM, Dual SIM 4G+5G		5G		Commercial		2021 - Q4

		Apple		iPhone 13 Pro A2483 (US)		Phone		b40, b3, b8, b28, b1, b7, b38, b4, b41, b20, b42, b5, b46, b30, b71, b39, b66, b18, b19, b11, b21, n78, n3, n260, n258, n41, n20, n1, n71, n261, n40, n28, n79, n77, n38, n66, n7, n5, mmWave, b13, b17, b2, b25, b12, b14, b26, b29, L band b32, L band b24, 3500 CBRS b48, b34, n2, n8, n12, n25, Sub-6 GHz, n30, n48		LTE, EV-DO, HSPA+, 3G/WCDMA, 2G		VoLTE, MIMO 4x4, LAA, CBRS, eSIM, Dual SIM 4G+5G		5G		Commercial		2021 - Q4

		Apple		iPhone 13 Pro Max A2484 (US)		Phone		b40, b3, b8, b28, b1, b7, b38, b4, b41, b20, b42, b5, b46, b30, b39, b66, b18, b19, b11, b21, n78, n3, n260, n258, n41, n20, n1, n71, n261, n40, n28, n79, n77, n38, n66, n7, n5, mmWave, b13, b17, b2, b25, b12, b14, b44, b26, b29, L band b32, L band b24, 3500 CBRS b48, b34, n2, n8, n12, n25, Sub-6 GHz, n30, n48		LTE, EV-DO, HSPA+, 3G/WCDMA, 2G		VoLTE, MIMO 4x4, LAA, CBRS, eSIM, Dual SIM 4G+5G		5G		Commercial		2021 - Q4

		Apple		iPhone 14 A2649		Phone		b40, b3, b8, b28, b1, b7, b38, b4, b41, b20, b42, b5, b46, b30, b48, b71, b39, b66, b18, b19, b32, b53, n78, n3, n260, n258, n41, n20, n1, n71, n261, n40, n28, n79, n77, n38, n70, n7, n5, b13, b17, b2, b25, b12, b14, b26, b29, b34, n2, n8, n12, n25, n14, n30, n48, n26, n29, n53, n66		HSPA, LTE, EV-DO, 2G, 3G		5G SA, 5G NSA, 5G SA (Sub-6 GHz), 5G SA (mmWave)		5G		Commercial

		Apple		iPhone 14 Plus A2632		Phone		b40, b3, b8, b28, b1, b7, b38, b4, b41, b20, b42, b5, b46, b30, b48, b71, b39, b66, b18, b19, b32, b53, n78, n3, n260, n258, n41, n20, n1, n71, n261, n40, n28, n79, n77, n38, n70, n7, n5, b13, b17, b2, b25, b12, b14, b26, b29, b34, n2, n8, n12, n25, n14, n30, n48, n26, n29, n53, n66		HSPA, LTE, EV-DO, 2G		5G SA, 5G NSA, 5G SA (Sub-6 GHz), 5G SA (mmWave)		5G		Commercial

		Apple		iPhone 14 Plus A2885		Phone		b40, b3, b8, b28, b1, b7, b38, b4, b41, b20, b42, b5, b46, b30, b48, b71, b39, b66, b18, b19, b21, b32, b53, n78, n3, n260, n258, n41, n20, n1, n71, n261, n40, n28, n79, n77, n38, n70, n7, n5, b13, b17, b2, b25, b12, b14, b26, b34, n2, n8, n12, n25, n30, n48, n26, n29, n53, n66		EV-DO, 2G, 3G		5G SA, 5G NSA, 5G SA (Sub-6 GHz)		5G		Commercial

		Apple		iPhone 14 Pro A2650		Phone		b40, b3, b8, b28, b1, b7, b38, b41, b20, b42, b5, b46, b30, b48, b71, b39, b66, b18, b19, b32, b53, n78, n3, n260, n258, n41, n20, n1, n71, n261, n40, n28, n79, n77, n38, n70, n7, n5, b13, b17, b2, b25, b12, b14, b26, b29, b34, n2, n8, n12, n25, n14, n30, n48, n26, n13, n29, n53, n66		HSPA, LTE, EV-DO, 2G		5G SA, 5G NSA, 5G SA (Sub-6 GHz), 5G SA (mmWave)		5G		Commercial

		Apple		iPhone 14 Pro Max A2651		Phone		b40, b3, b8, b28, b1, b7, b38, b41, b20, b42, b43, b5, b46, b30, b48, b71, b39, b66, b18, b19, b32, b53, n78, n3, n260, n258, n41, n20, n1, n71, n261, n40, n28, n79, n77, n38, n70, n66, n7, n5, b13, b17, b2, b25, b12, b14, b26, b29, b34, n8, n12, n25, n14, n30, n48, n26, n29, n53		HSPA, LTE, EV-DO, 2G		5G SA, 5G NSA, 5G SA (Sub-6 GHz), 5G SA (mmWave)		5G		Commercial

		OnePlus		OnePlus 9 Pro 5G (NA)		Phone		b40, b3, b8, b28, b1, b7, b38, b4, b41, b20, b5, b46, b30, b71, b39, b66, b18, b19, n78, n3, n260, n258, n41, n1, n71, n261, n40, n28, n77, n38, n66, n7, n5, mmWave, b13, b17, b2, b25, b12, b26, L band b32, L band b24, 3500 CBRS b48, n2, n8, n25, Sub-6 GHz, n48		LTE, 3G/WCDMA, 2G		MIMO 4x4, LAA, DL UE-Cat 20, 5G NSA, CBRS, UL UE Cat-18, 5G SA (Sub-6 GHz)		5G		Commercial		2021 - Q3

		Asus		Qualcomm EXP21		Phone		b40, b3, b8, b28, b1, b7, b38, b4, b41, b20, b42, b43, b5, b46, b30, b71, b39, b66, b18, b19, b11, b21, n78, n3, n260, n258, n41, n257, n20, n1, n71, n261, n40, n28, n79, n77, n38, n66, n7, n5, mmWave, b13, b17, b2, b25, b12, b14, b26, b29, L band b32, L band b24, 3500 CBRS b48, b34, n2, n8, n12, n25, Sub-6 GHz, Awaiting confirmation, n14, n30, n18, n48, n46, n26		LTE, DC-HSPA+, HSPA+, 3G/WCDMA, 2G		MIMO 4x4, LAA, DL UE-Cat 20, 6CA, 5G NSA, CBRS, UL UE Cat-13, Dual SIM 5G+5G, 5G SA (Sub-6 GHz), GCF certified		5G		Commercial		2021 - Q3
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		Vendor		Model		Form Factor		Frequencies		Fallbacks		Support		Technology		Status		Availability

		TCL		30 V 5G		Phone		b4, b5, b46, b48, b66, n260, n261, n77, n38, n66, n5, mmWave, b13, b2, b12, n2, n48		HSPA, LTE, 2G		5G SA, 5G NSA, 5G SA (Sub-6 GHz), 5G SA (mmWave)		5G		Commercial

		Kyocera		DuraForce Ultra 5G UW for Verizon		Phone		b3, b1, b7, b4, b5, b66, n260, n261, n66, n5, mmWave, b13, b2, b12, 3500 CBRS b48, n2, Sub-6 GHz		LTE, 3G/WCDMA, 2G		DL UE-Cat 11, PTT, Ruggedised, MCPTT over LTE, 3GPP Release 15, CBRS, Certified by GCF		5G		Commercial		2021 - Q1

		Kyocera		DuraSport 5G UW		Phone		b3, b1, b7, b4, b5, b66, n260, n261, n77, n66, n5, mmWave, b13, b2, b12, 3500 CBRS b48, n2, Sub-6 GHz, n48		LTE, 3G/WCDMA, 2G		PTT, Ruggedised, CBRS, GCF certified		5G		Commercial		2021 - Q4

		Samsung		Galaxy A51 5G UW (Verizon)		Phone		b4, b5, b66, n260, n261, mmWave, b13, b2		LTE, 3G/WCDMA, 2G		VoLTE		5G		Commercial		2020 - Q3

		Samsung		Galaxy A71 5G UW for Verizon		Phone		b3, b28, b7, b4, b20, b5, b66, n260, n261, mmWave, b13, b2, b12		LTE, 3G/WCDMA, 2G		Certified by GCF		5G		Commercial		2020 - Q3

		Samsung		Galaxy S10 5G (Variant 1)		Phone		b46, n78, n260, n257, mmWave, L band b32, L band b24, 3500 CBRS b48, Sub-6 GHz		LTE, DC-HSPA+, 2G, VoLTE		MIMO 4x4, LAA, Enhanced Voice Services (EVS), DL UE-Cat 20, 7CA, 5G NSA, CBRS, Certified by GCF		5G		Commercial		2019 - Q2

		Samsung		Galaxy S10 5G (Variant 2)		Phone		n260, n257, mmWave, 3500 CBRS b48, Sub-6 GHz		LTE, 3G/WCDMA, 2G		5G NSA, CBRS, Certified by GCF		5G		Commercial		2019 - Q2

		Samsung		Galaxy S20 Plus (North America)		Phone		b40, b3, b8, b28, b1, b7, b38, b4, b41, b20, b5, b46, b71, b39, b66, b18, b19, n260, n71, n261, mmWave, b13, b2, b25, b12, b26, b34, Sub-6 GHz		LTE, 3G/WCDMA, 2G		MIMO 4x4, LAA, DL UE-Cat 20, 7CA, 3GPP Release 15, 5G NSA, 5G SA (Sub-6 GHz), Certified by GCF		5G		Commercial		2020 - Q1

		Samsung		Galaxy S20 Ultra (North America)		Phone		b40, b3, b8, b28, b1, b7, b38, b4, b41, b20, b5, b46, b71, b39, b66, b18, b19, n260, n71, n261, mmWave, b13, b2, b25, b12, b26, b34, Sub-6 GHz		LTE, 3G/WCDMA, 2G		MIMO 4x4, LAA, DL UE-Cat 20, 7CA, 3GPP Release 15, 5G NSA, 5G SA (Sub-6 GHz), Certified by GCF		5G		Commercial		2020 - Q1

		Foxconn		Google Pixel 4a 5G G6QU3 (Verizon)		Phone		b40, b3, b8, b28, b1, b7, b38, b4, b41, b20, b42, b5, b46, b30, b71, b39, b66, b18, b19, n260, n71, n261, n66, n5, mmWave, b13, b17, b2, b25, b12, b14, b26, b29, L band b32, L band b24, 3500 CBRS b48, n2, n12, n25, Sub-6 GHz		LTE, EV-DO, HSPA+, 3G/WCDMA, 2G		MIMO 4x4, LAA, CBRS, eSIM		5G		Commercial		2020

		Foxconn		Google Pixel 5 GD1YQ (US/FI)		Phone		b40, b3, b8, b28, b1, b7, b38, b4, b41, b20, b42, b5, b46, b30, b71, b39, b66, b18, b19, n78, n3, n260, n41, n1, n71, n261, n28, n77, n66, n7, n5, mmWave, b13, b17, b2, b25, b12, b14, b26, b29, L band b32, L band b24, 3500 CBRS b48, n2, n8, n12, Sub-6 GHz		LTE, EV-DO, HSPA+, 3G/WCDMA, 2G		MIMO 4x4, LAA, CBRS, eSIM		5G		Commercial		2020

		Foxconn		Google Pixel 6 (G9S9B)		Phone		b40, b3, b8, b28, b1, b7, b38, b4, b41, b20, b42, b5, b46, b30, b71, b39, b66, b18, b19, n78, n3, n260, n258, n41, n257, n20, n1, n71, n261, n40, n28, n77, n38, n66, n7, n5, mmWave, b13, b17, b2, b25, b12, b14, b26, b29, L band b32, L band b24, 3500 CBRS b48, n2, n8, n12, n25, Sub-6 GHz, n14, n30, n48		LTE, HSPA, HSPA+, 3G/WCDMA, 2G		LAA, CBRS, eSIM		5G		Commercial		2021 - Q4

		Foxconn		Google Pixel 6 Pro (G8VOU)		Phone		b40, b3, b8, b28, b1, b7, b38, b4, b41, b20, b42, b5, b46, b30, b71, b39, b66, b18, b19, n78, n3, n260, n258, n41, n257, n20, n1, n71, n261, n40, n28, n77, n38, n66, n7, n5, mmWave, b13, b17, b2, b25, b12, b14, b26, b29, L band b32, L band b24, 3500 CBRS b48, n2, n8, n12, n25, Sub-6 GHz, n14, n30, n48		LTE, HSPA, HSPA+, 3G/WCDMA, 2G		LAA, CBRS, eSIM		5G		Commercial		2021 - Q4

		Apple		iPhone 12 A2172 (US)		Phone		b40, b3, b8, b28, b1, b7, b38, b4, b41, b20, b42, b5, b46, b30, b71, b39, b66, b18, b19, n78, n3, n260, n41, n20, n1, n71, n261, n40, n28, n79, n77, n38, n66, n7, n5, mmWave, b13, b17, b2, b25, b12, b14, b26, b29, L band b32, L band b24, 3500 CBRS b48, b34, n2, n8, n12, n25, Sub-6 GHz		LTE, DC-HSPA+, EV-DO, HSPA+, 3G/WCDMA, 2G		VoLTE, MIMO 4x4, LAA, 5G NSA, CBRS, eSIM, Dual SIM 4G+5G, 5G SA (Sub-6 GHz)		5G		Commercial		2020 - Q4

		Apple		iPhone 12 Mini A2176 (US)		Phone		b40, b3, b8, b28, b1, b7, b38, b4, b41, b20, b42, b5, b46, b30, b71, b39, b66, b18, b19, n78, n3, n260, n41, n20, n1, n71, n261, n40, n28, n79, n77, n38, n66, n7, n5, mmWave, b13, b17, b2, b25, b12, b14, b26, b29, L band b32, L band b24, 3500 CBRS b48, b34, n2, n8, n12, n25, Sub-6 GHz		LTE, DC-HSPA+, EV-DO, HSPA+, 3G/WCDMA, 2G		VoLTE, MIMO 4x4, LAA, 5G NSA, CBRS, eSIM, Dual SIM 4G+5G, 5G SA (Sub-6 GHz)		5G		Commercial		2020 - Q4

		Apple		iPhone 12 Pro A2341 (US)		Phone		b40, b3, b8, b28, b1, b7, b38, b4, b41, b20, b42, b5, b46, b30, b71, b39, b66, b18, b19, n78, n3, n260, n41, n20, n1, n71, n261, n40, n28, n79, n77, n38, n66, n7, n5, mmWave, b13, b17, b2, b25, b12, b14, b26, b29, L band b32, L band b24, 3500 CBRS b48, b34, n2, n8, n12, n25, Sub-6 GHz		LTE, DC-HSPA+, EV-DO, HSPA+, 3G/WCDMA, 2G		VoLTE, MIMO 4x4, LAA, 5G NSA, CBRS, eSIM, Dual SIM 4G+5G, 5G SA (Sub-6 GHz)		5G		Commercial		2020 - Q4

		Apple		iPhone 12 Pro Max A2342 (US)		Phone		b40, b3, b8, b28, b1, b7, b38, b4, b41, b20, b42, b5, b46, b30, b71, b39, b66, b18, b19, n78, n3, n260, n41, n20, n1, n71, n261, n40, n28, n79, n77, n38, n66, n7, n5, mmWave, b13, b17, b2, b25, b12, b14, b26, b29, L band b32, L band b24, 3500 CBRS b48, b34, n2, n8, n12, n25, Sub-6 GHz		LTE, DC-HSPA+, EV-DO, HSPA+, 3G/WCDMA, 2G		VoLTE, MIMO 4x4, LAA, 5G NSA, CBRS, eSIM, Dual SIM 4G+5G, 5G SA (Sub-6 GHz)		5G		Commercial		2020 - Q4

		Apple		iPhone 13 A2482 (US)		Phone		b40, b3, b8, b28, b1, b7, b38, b4, b41, b20, b42, b5, b46, b30, b71, b39, b66, b18, b19, b11, b21, n78, n3, n260, n258, n41, n20, n1, n71, n261, n40, n28, n79, n77, n38, n66, n7, n5, mmWave, b13, b17, b2, b25, b12, b14, b26, b29, L band b32, L band b24, 3500 CBRS b48, b34, n2, n8, n12, n25, Sub-6 GHz, n30, n48		LTE, EV-DO, HSPA+, 3G/WCDMA, 2G		VoLTE, MIMO 4x4, LAA, 5G NSA, CBRS, eSIM, Dual SIM 4G+5G, 5G SA (Sub-6 GHz)		5G		Commercial		2021 - Q4

		Apple		iPhone 13 Mini A2481 (US)		Phone		b40, b3, b8, b28, b1, b7, b38, b4, b41, b20, b42, b5, b46, b30, b71, b39, b66, b18, b19, b11, b21, n78, n3, n260, n258, n41, n20, n1, n71, n261, n40, n28, n79, n77, n38, n66, n7, n5, mmWave, b13, b17, b2, b25, b12, b14, b26, b29, L band b32, L band b24, 3500 CBRS b48, b34, n2, n8, n12, n25, Sub-6 GHz, n30, n48		LTE, EV-DO, HSPA+, 3G/WCDMA, 2G		VoLTE, MIMO 4x4, LAA, CBRS, eSIM, Dual SIM 4G+5G		5G		Commercial		2021 - Q4

		Apple		iPhone 13 Pro A2483 (US)		Phone		b40, b3, b8, b28, b1, b7, b38, b4, b41, b20, b42, b5, b46, b30, b71, b39, b66, b18, b19, b11, b21, n78, n3, n260, n258, n41, n20, n1, n71, n261, n40, n28, n79, n77, n38, n66, n7, n5, mmWave, b13, b17, b2, b25, b12, b14, b26, b29, L band b32, L band b24, 3500 CBRS b48, b34, n2, n8, n12, n25, Sub-6 GHz, n30, n48		LTE, EV-DO, HSPA+, 3G/WCDMA, 2G		VoLTE, MIMO 4x4, LAA, CBRS, eSIM, Dual SIM 4G+5G		5G		Commercial		2021 - Q4

		Apple		iPhone 13 Pro Max A2484 (US)		Phone		b40, b3, b8, b28, b1, b7, b38, b4, b41, b20, b42, b5, b46, b30, b39, b66, b18, b19, b11, b21, n78, n3, n260, n258, n41, n20, n1, n71, n261, n40, n28, n79, n77, n38, n66, n7, n5, mmWave, b13, b17, b2, b25, b12, b14, b44, b26, b29, L band b32, L band b24, 3500 CBRS b48, b34, n2, n8, n12, n25, Sub-6 GHz, n30, n48		LTE, EV-DO, HSPA+, 3G/WCDMA, 2G		VoLTE, MIMO 4x4, LAA, CBRS, eSIM, Dual SIM 4G+5G		5G		Commercial		2021 - Q4

		Apple		iPhone 14 A2649		Phone		b40, b3, b8, b28, b1, b7, b38, b4, b41, b20, b42, b5, b46, b30, b48, b71, b39, b66, b18, b19, b32, b53, n78, n3, n260, n258, n41, n20, n1, n71, n261, n40, n28, n79, n77, n38, n70, n7, n5, b13, b17, b2, b25, b12, b14, b26, b29, b34, n2, n8, n12, n25, n14, n30, n48, n26, n29, n53, n66		HSPA, LTE, EV-DO, 2G, 3G		5G SA, 5G NSA, 5G SA (Sub-6 GHz), 5G SA (mmWave)		5G		Commercial

		Apple		iPhone 14 Plus A2632		Phone		b40, b3, b8, b28, b1, b7, b38, b4, b41, b20, b42, b5, b46, b30, b48, b71, b39, b66, b18, b19, b32, b53, n78, n3, n260, n258, n41, n20, n1, n71, n261, n40, n28, n79, n77, n38, n70, n7, n5, b13, b17, b2, b25, b12, b14, b26, b29, b34, n2, n8, n12, n25, n14, n30, n48, n26, n29, n53, n66		HSPA, LTE, EV-DO, 2G		5G SA, 5G NSA, 5G SA (Sub-6 GHz), 5G SA (mmWave)		5G		Commercial

		Apple		iPhone 14 Plus A2885		Phone		b40, b3, b8, b28, b1, b7, b38, b4, b41, b20, b42, b5, b46, b30, b48, b71, b39, b66, b18, b19, b21, b32, b53, n78, n3, n260, n258, n41, n20, n1, n71, n261, n40, n28, n79, n77, n38, n70, n7, n5, b13, b17, b2, b25, b12, b14, b26, b34, n2, n8, n12, n25, n30, n48, n26, n29, n53, n66		EV-DO, 2G, 3G		5G SA, 5G NSA, 5G SA (Sub-6 GHz)		5G		Commercial

		Apple		iPhone 14 Pro A2650		Phone		b40, b3, b8, b28, b1, b7, b38, b41, b20, b42, b5, b46, b30, b48, b71, b39, b66, b18, b19, b32, b53, n78, n3, n260, n258, n41, n20, n1, n71, n261, n40, n28, n79, n77, n38, n70, n7, n5, b13, b17, b2, b25, b12, b14, b26, b29, b34, n2, n8, n12, n25, n14, n30, n48, n26, n13, n29, n53, n66		HSPA, LTE, EV-DO, 2G		5G SA, 5G NSA, 5G SA (Sub-6 GHz), 5G SA (mmWave)		5G		Commercial

		Apple		iPhone 14 Pro Max A2651		Phone		b40, b3, b8, b28, b1, b7, b38, b41, b20, b42, b43, b5, b46, b30, b48, b71, b39, b66, b18, b19, b32, b53, n78, n3, n260, n258, n41, n20, n1, n71, n261, n40, n28, n79, n77, n38, n70, n66, n7, n5, b13, b17, b2, b25, b12, b14, b26, b29, b34, n8, n12, n25, n14, n30, n48, n26, n29, n53		HSPA, LTE, EV-DO, 2G		5G SA, 5G NSA, 5G SA (Sub-6 GHz), 5G SA (mmWave)		5G		Commercial

		Motorola Mobility		Motorola Edge 30 Pro		Phone		b40, b3, b8, b28, b1, b7, b38, b4, b41, b20, b5, b46, b30, b48, b71, b39, b66, n78, n260, n41, n71, n261, n77, n66, n7, n5, b13, b17, b2, b25, b12, b14, b26, b29, n2, n12, n25, n30, n48, n26				5G SA, 5G NSA, 5G mmWave, 5G SA (Sub-6 GHz), 5G SA (mmWave)		5G		Commercial

		Lenovo		Motorola Edge Plus		Phone		b40, b3, b8, b28, b1, b7, b38, b4, b41, b20, b42, b5, b46, b30, b71, b39, b66, n78, n260, n41, n71, n261, n77, n66, n5, mmWave, b13, b17, b2, b25, b12, b26, b29, 3500 CBRS b48, b34, n2, Sub-6 GHz		LTE, HSPA+, 3G/WCDMA, 2G		LAA, DL UE-Cat 22, CBRS, UL UE Cat-18, Certified by GCF		5G		Commercial		2020

		Lenovo		Motorola Moto Z 2nd Gen Force with 5G moto mod		Phone		n260, n261, mmWave		LTE				5G		Commercial

		Lenovo		Motorola Moto Z 3rd Gen with 5G moto mod		Phone		n260, n261, mmWave		LTE				5G		Commercial

		Lenovo		Motorola Moto Z 4th Gen with 5G moto mod		Phone		n260, n261, mmWave		LTE				5G		Commercial

		Lenovo		Motorola One 5G UW		Phone		b4, b5, b66, n260, n261, n66, n5, mmWave, b13, b2, b12, n2, Sub-6 GHz		LTE, 3G/WCDMA, 2G		5G NSA		5G		Commercial		2020 - Q4

		Lenovo		Motorola One 5G UW Ace		Phone		b3, b8, b1, b7, b4, b20, b5, b66, n260, n261, n77, n66, n5, mmWave, b13, b17, b2, b12, 3500 CBRS b48, n2, Sub-6 GHz		LTE		CBRS		5G		Commercial		2021

		KonnectONE		Moxee Bedrock		Phone		b4, b41, b5, b46, b71, b66, n260, n41, n261, n66, n7, mmWave, b2, b25, b12, b26, n2, n25, Sub-6 GHz		LTE, 3G/WCDMA		DL UE-Cat 18, 3GPP Release 15, 5G NSA		5G		Pre-commercial

		HMD		Nokia 8 V 5G UW		Phone		b3, b28, b1, b7, b4, b20, b5, b46, b66, n78, n260, n261, n66, n5, mmWave, b13, b17, b2, b12, n2, Sub-6 GHz		LTE, 3G/WCDMA, 2G		MIMO 4x4, LAA, 5G NSA, Dual SIM 4G+5G, Certified by GCF		5G		Commercial		2020 - Q4

		OnePlus		OnePlus 8 5G UW		Phone		b40, b3, b8, b28, b1, b7, b38, b4, b41, b20, b5, b46, b30, b71, b39, b66, b18, b19, n260, n261, n66, n5, mmWave, b13, b17, b2, b25, b12, b26, 3500 CBRS b48, n2, Sub-6 GHz				VoLTE, LAA, 3GPP Release 15, 5G NSA, CBRS, Certified by GCF		5G		Commercial		2020 - Q2

		OnePlus		OnePlus 9 Pro 5G (NA)		Phone		b40, b3, b8, b28, b1, b7, b38, b4, b41, b20, b5, b46, b30, b71, b39, b66, b18, b19, n78, n3, n260, n258, n41, n1, n71, n261, n40, n28, n77, n38, n66, n7, n5, mmWave, b13, b17, b2, b25, b12, b26, L band b32, L band b24, 3500 CBRS b48, n2, n8, n25, Sub-6 GHz, n48		LTE, 3G/WCDMA, 2G		MIMO 4x4, LAA, DL UE-Cat 20, 5G NSA, CBRS, UL UE Cat-18, 5G SA (Sub-6 GHz)		5G		Commercial		2021 - Q3

		Reliance Communications		Orbic Myra UW (R678L5)		Phone		b4, b5, b46, b66, n260, n261, mmWave, b13, b2, b12		LTE, 3G/WCDMA		LAA, Certified by GCF, GCF certified		5G		Commercial

		Google		Pixel 6a		Phone		b40, b3, b8, b28, b1, b7, b38, b4, b41, b20, b42, b5, b30, b48, b71, b39, b66, b18, b19, b32, n78, n3, n260, n41, n20, n1, n71, n261, n40, n28, n77, n38, n66, n7, n5, b13, b17, b2, b25, b12, b14, b26, b29, n2, n8, n12, n25, n30, n48		HSPA, EV-DO, LTE, 3G/WCDMA, 2G		5G SA, 5G NSA, 5G SA (Sub-6 GHz), 5G SA (mmWave)		5G		Pre-commercial

		Asus		Qualcomm EXP21		Phone		b40, b3, b8, b28, b1, b7, b38, b4, b41, b20, b42, b43, b5, b46, b30, b71, b39, b66, b18, b19, b11, b21, n78, n3, n260, n258, n41, n257, n20, n1, n71, n261, n40, n28, n79, n77, n38, n66, n7, n5, mmWave, b13, b17, b2, b25, b12, b14, b26, b29, L band b32, L band b24, 3500 CBRS b48, b34, n2, n8, n12, n25, Sub-6 GHz, Awaiting confirmation, n14, n30, n18, n48, n46, n26		LTE, DC-HSPA+, HSPA+, 3G/WCDMA, 2G		MIMO 4x4, LAA, DL UE-Cat 20, 6CA, 5G NSA, CBRS, UL UE Cat-13, Dual SIM 5G+5G, 5G SA (Sub-6 GHz), GCF certified		5G		Commercial		2021 - Q3

		TCL		TCL 10 5G UW (T790S)		Phone		b3, b28, b7, b4, b20, b5, b46, b66, n260, n261, n66, n5, mmWave, b13, b2, b12, 3500 CBRS b48, n2, Sub-6 GHz		LTE, 3G/WCDMA, 2G		VoLTE, LAA, 5G NSA, CBRS, Certified by GCF		5G		Commercial		2020 - Q4

		TCL		TCL 30 V 5G		Phone		b4, b5, b46, b66, n260, n261, n77, n66, n5, mmWave, b13, b2, b12, 3500 CBRS b48, n2, Sub-6 GHz, n48		LTE, HSPA, 3G/WCDMA, 2G		5G NSA, 5G SA (Sub-6 GHz), 5G SA (mmWave)		5G		Commercial		2022 - Q1

		LG		V50 ThinQ (Verizon)		Phone		b3, b28, b7, b4, b20, b5, b46, b66, n260, n261, mmWave, b13, b2, 3500 CBRS b48		LTE, HSPA, HSPA+, 3G/WCDMA, 2G		LAA, Enhanced Voice Services (EVS), CBRS		5G		Commercial		2019 - Q2

		LG		V60 ThinQ 5G UW		Phone		b3, b28, b7, b4, b20, b5, b46, b66, n260, n261, mmWave, b13, b2, b12, 3500 CBRS b48		LTE, 3G/WCDMA		VoLTE, LAA, 3GPP Release 15, 5G NSA, CBRS		5G		Commercial		2020 - Q1

		LG		Velvet 5G UW for Verizon		Phone		b3, b28, b7, b4, b20, b5, b46, b66, n78, n260, n261, n66, n5, mmWave, b13, b2, b12, 3500 CBRS b48, n2, Sub-6 GHz		LTE, 3G/WCDMA, 2G		Ruggedised, LAA, 3GPP Release 15, 5G NSA, CBRS, Certified by GCF		5G		Commercial		2020 - Q3

		LG		WING (NA for Verizon)		Phone		b3, b28, b7, b4, b20, b5, b46, b66, n260, n261, n66, n5, mmWave, b13, b2, b12, 3500 CBRS b48, n2, Sub-6 GHz		LTE, 3G/WCDMA, 2G		VoLTE, LAA, CBRS		5G		Commercial		2020 - Q4

		Sony Mobile		Xperia 1 IV		Phone		b40, b3, b8, b28, b1, b7, b38, b4, b41, b20, b5, b46, b48, b71, b39, b66, b19, b32, n78, n3, n260, n41, n20, n1, n71, n261, n40, n28, n77, n38, n66, n7, n5, b13, b17, b2, b25, b12, b26, b29, b34, n2, n8		HSPA, LTE, 2G		5G SA, 5G NSA, 5G mmWave, 5G SA (Sub-6 GHz), 5G SA (mmWave)		5G		Pre-commercial

		Sony Mobile		Xperia PRO		Phone		b40, b3, b8, b28, b1, b7, b38, b4, b41, b20, b42, b5, b46, b39, b66, b18, b19, b11, b21, n260, n261, n66, n5, mmWave, b13, b17, b2, b25, b12, b26, b29, L band b32, L band b24, 3500 CBRS b48, b34, n2, Sub-6 GHz		LTE, HSPA+, 3G/WCDMA, 2G		Dual SIM 4G+5G		5G		Commercial		2021 - Q1





n261 (46)

				Vendor		Model		Form Factor		Frequencies		Fallbacks		Support		Technology		Status		Availability

				TCL		30 V 5G		Phone		b4, b5, b46, b48, b66, n260, n261, n77, n38, n66, n5, mmWave, b13, b2, b12, n2, n48		HSPA, LTE, 2G		5G SA, 5G NSA, 5G SA (Sub-6 GHz), 5G SA (mmWave)		5G		Commercial

				Kyocera		DuraForce Ultra 5G UW for Verizon		Phone		b3, b1, b7, b4, b5, b66, n260, n261, n66, n5, mmWave, b13, b2, b12, 3500 CBRS b48, n2, Sub-6 GHz		LTE, 3G/WCDMA, 2G		DL UE-Cat 11, PTT, Ruggedised, MCPTT over LTE, 3GPP Release 15, CBRS, Certified by GCF		5G		Commercial		2021 - Q1

				Kyocera		DuraSport 5G UW		Phone		b3, b1, b7, b4, b5, b66, n260, n261, n77, n66, n5, mmWave, b13, b2, b12, 3500 CBRS b48, n2, Sub-6 GHz, n48		LTE, 3G/WCDMA, 2G		PTT, Ruggedised, CBRS, GCF certified		5G		Commercial		2021 - Q4

				Samsung		Galaxy A51 5G UW (Verizon)		Phone		b4, b5, b66, n260, n261, mmWave, b13, b2		LTE, 3G/WCDMA, 2G		VoLTE		5G		Commercial		2020 - Q3

				Samsung		Galaxy A71 5G UW for Verizon		Phone		b3, b28, b7, b4, b20, b5, b66, n260, n261, mmWave, b13, b2, b12		LTE, 3G/WCDMA, 2G		Certified by GCF		5G		Commercial		2020 - Q3

				Samsung		Galaxy S20 Plus (North America)		Phone		b40, b3, b8, b28, b1, b7, b38, b4, b41, b20, b5, b46, b71, b39, b66, b18, b19, n260, n71, n261, mmWave, b13, b2, b25, b12, b26, b34, Sub-6 GHz		LTE, 3G/WCDMA, 2G		MIMO 4x4, LAA, DL UE-Cat 20, 7CA, 3GPP Release 15, 5G NSA, 5G SA (Sub-6 GHz), Certified by GCF		5G		Commercial		2020 - Q1

				Samsung		Galaxy S20 Ultra (North America)		Phone		b40, b3, b8, b28, b1, b7, b38, b4, b41, b20, b5, b46, b71, b39, b66, b18, b19, n260, n71, n261, mmWave, b13, b2, b25, b12, b26, b34, Sub-6 GHz		LTE, 3G/WCDMA, 2G		MIMO 4x4, LAA, DL UE-Cat 20, 7CA, 3GPP Release 15, 5G NSA, 5G SA (Sub-6 GHz), Certified by GCF		5G		Commercial		2020 - Q1

				Foxconn		Google Pixel 4a 5G G6QU3 (Verizon)		Phone		b40, b3, b8, b28, b1, b7, b38, b4, b41, b20, b42, b5, b46, b30, b71, b39, b66, b18, b19, n260, n71, n261, n66, n5, mmWave, b13, b17, b2, b25, b12, b14, b26, b29, L band b32, L band b24, 3500 CBRS b48, n2, n12, n25, Sub-6 GHz		LTE, EV-DO, HSPA+, 3G/WCDMA, 2G		MIMO 4x4, LAA, CBRS, eSIM		5G		Commercial		2020

				Foxconn		Google Pixel 5 GD1YQ (US/FI)		Phone		b40, b3, b8, b28, b1, b7, b38, b4, b41, b20, b42, b5, b46, b30, b71, b39, b66, b18, b19, n78, n3, n260, n41, n1, n71, n261, n28, n77, n66, n7, n5, mmWave, b13, b17, b2, b25, b12, b14, b26, b29, L band b32, L band b24, 3500 CBRS b48, n2, n8, n12, Sub-6 GHz		LTE, EV-DO, HSPA+, 3G/WCDMA, 2G		MIMO 4x4, LAA, CBRS, eSIM		5G		Commercial		2020

				Foxconn		Google Pixel 6 (G9S9B)		Phone		b40, b3, b8, b28, b1, b7, b38, b4, b41, b20, b42, b5, b46, b30, b71, b39, b66, b18, b19, n78, n3, n260, n258, n41, n257, n20, n1, n71, n261, n40, n28, n77, n38, n66, n7, n5, mmWave, b13, b17, b2, b25, b12, b14, b26, b29, L band b32, L band b24, 3500 CBRS b48, n2, n8, n12, n25, Sub-6 GHz, n14, n30, n48		LTE, HSPA, HSPA+, 3G/WCDMA, 2G		LAA, CBRS, eSIM		5G		Commercial		2021 - Q4

				Foxconn		Google Pixel 6 Pro (G8VOU)		Phone		b40, b3, b8, b28, b1, b7, b38, b4, b41, b20, b42, b5, b46, b30, b71, b39, b66, b18, b19, n78, n3, n260, n258, n41, n257, n20, n1, n71, n261, n40, n28, n77, n38, n66, n7, n5, mmWave, b13, b17, b2, b25, b12, b14, b26, b29, L band b32, L band b24, 3500 CBRS b48, n2, n8, n12, n25, Sub-6 GHz, n14, n30, n48		LTE, HSPA, HSPA+, 3G/WCDMA, 2G		LAA, CBRS, eSIM		5G		Commercial		2021 - Q4

				Apple		iPhone 12 A2172 (US)		Phone		b40, b3, b8, b28, b1, b7, b38, b4, b41, b20, b42, b5, b46, b30, b71, b39, b66, b18, b19, n78, n3, n260, n41, n20, n1, n71, n261, n40, n28, n79, n77, n38, n66, n7, n5, mmWave, b13, b17, b2, b25, b12, b14, b26, b29, L band b32, L band b24, 3500 CBRS b48, b34, n2, n8, n12, n25, Sub-6 GHz		LTE, DC-HSPA+, EV-DO, HSPA+, 3G/WCDMA, 2G		VoLTE, MIMO 4x4, LAA, 5G NSA, CBRS, eSIM, Dual SIM 4G+5G, 5G SA (Sub-6 GHz)		5G		Commercial		2020 - Q4

				Apple		iPhone 12 Mini A2176 (US)		Phone		b40, b3, b8, b28, b1, b7, b38, b4, b41, b20, b42, b5, b46, b30, b71, b39, b66, b18, b19, n78, n3, n260, n41, n20, n1, n71, n261, n40, n28, n79, n77, n38, n66, n7, n5, mmWave, b13, b17, b2, b25, b12, b14, b26, b29, L band b32, L band b24, 3500 CBRS b48, b34, n2, n8, n12, n25, Sub-6 GHz		LTE, DC-HSPA+, EV-DO, HSPA+, 3G/WCDMA, 2G		VoLTE, MIMO 4x4, LAA, 5G NSA, CBRS, eSIM, Dual SIM 4G+5G, 5G SA (Sub-6 GHz)		5G		Commercial		2020 - Q4

				Apple		iPhone 12 Pro A2341 (US)		Phone		b40, b3, b8, b28, b1, b7, b38, b4, b41, b20, b42, b5, b46, b30, b71, b39, b66, b18, b19, n78, n3, n260, n41, n20, n1, n71, n261, n40, n28, n79, n77, n38, n66, n7, n5, mmWave, b13, b17, b2, b25, b12, b14, b26, b29, L band b32, L band b24, 3500 CBRS b48, b34, n2, n8, n12, n25, Sub-6 GHz		LTE, DC-HSPA+, EV-DO, HSPA+, 3G/WCDMA, 2G		VoLTE, MIMO 4x4, LAA, 5G NSA, CBRS, eSIM, Dual SIM 4G+5G, 5G SA (Sub-6 GHz)		5G		Commercial		2020 - Q4

				Apple		iPhone 12 Pro Max A2342 (US)		Phone		b40, b3, b8, b28, b1, b7, b38, b4, b41, b20, b42, b5, b46, b30, b71, b39, b66, b18, b19, n78, n3, n260, n41, n20, n1, n71, n261, n40, n28, n79, n77, n38, n66, n7, n5, mmWave, b13, b17, b2, b25, b12, b14, b26, b29, L band b32, L band b24, 3500 CBRS b48, b34, n2, n8, n12, n25, Sub-6 GHz		LTE, DC-HSPA+, EV-DO, HSPA+, 3G/WCDMA, 2G		VoLTE, MIMO 4x4, LAA, 5G NSA, CBRS, eSIM, Dual SIM 4G+5G, 5G SA (Sub-6 GHz)		5G		Commercial		2020 - Q4

				Apple		iPhone 13 A2482 (US)		Phone		b40, b3, b8, b28, b1, b7, b38, b4, b41, b20, b42, b5, b46, b30, b71, b39, b66, b18, b19, b11, b21, n78, n3, n260, n258, n41, n20, n1, n71, n261, n40, n28, n79, n77, n38, n66, n7, n5, mmWave, b13, b17, b2, b25, b12, b14, b26, b29, L band b32, L band b24, 3500 CBRS b48, b34, n2, n8, n12, n25, Sub-6 GHz, n30, n48		LTE, EV-DO, HSPA+, 3G/WCDMA, 2G		VoLTE, MIMO 4x4, LAA, 5G NSA, CBRS, eSIM, Dual SIM 4G+5G, 5G SA (Sub-6 GHz)		5G		Commercial		2021 - Q4

				Apple		iPhone 13 Mini A2481 (US)		Phone		b40, b3, b8, b28, b1, b7, b38, b4, b41, b20, b42, b5, b46, b30, b71, b39, b66, b18, b19, b11, b21, n78, n3, n260, n258, n41, n20, n1, n71, n261, n40, n28, n79, n77, n38, n66, n7, n5, mmWave, b13, b17, b2, b25, b12, b14, b26, b29, L band b32, L band b24, 3500 CBRS b48, b34, n2, n8, n12, n25, Sub-6 GHz, n30, n48		LTE, EV-DO, HSPA+, 3G/WCDMA, 2G		VoLTE, MIMO 4x4, LAA, CBRS, eSIM, Dual SIM 4G+5G		5G		Commercial		2021 - Q4

				Apple		iPhone 13 Pro A2483 (US)		Phone		b40, b3, b8, b28, b1, b7, b38, b4, b41, b20, b42, b5, b46, b30, b71, b39, b66, b18, b19, b11, b21, n78, n3, n260, n258, n41, n20, n1, n71, n261, n40, n28, n79, n77, n38, n66, n7, n5, mmWave, b13, b17, b2, b25, b12, b14, b26, b29, L band b32, L band b24, 3500 CBRS b48, b34, n2, n8, n12, n25, Sub-6 GHz, n30, n48		LTE, EV-DO, HSPA+, 3G/WCDMA, 2G		VoLTE, MIMO 4x4, LAA, CBRS, eSIM, Dual SIM 4G+5G		5G		Commercial		2021 - Q4

				Apple		iPhone 13 Pro Max A2484 (US)		Phone		b40, b3, b8, b28, b1, b7, b38, b4, b41, b20, b42, b5, b46, b30, b39, b66, b18, b19, b11, b21, n78, n3, n260, n258, n41, n20, n1, n71, n261, n40, n28, n79, n77, n38, n66, n7, n5, mmWave, b13, b17, b2, b25, b12, b14, b44, b26, b29, L band b32, L band b24, 3500 CBRS b48, b34, n2, n8, n12, n25, Sub-6 GHz, n30, n48		LTE, EV-DO, HSPA+, 3G/WCDMA, 2G		VoLTE, MIMO 4x4, LAA, CBRS, eSIM, Dual SIM 4G+5G		5G		Commercial		2021 - Q4

				Apple		iPhone 14 A2649		Phone		b40, b3, b8, b28, b1, b7, b38, b4, b41, b20, b42, b5, b46, b30, b48, b71, b39, b66, b18, b19, b32, b53, n78, n3, n260, n258, n41, n20, n1, n71, n261, n40, n28, n79, n77, n38, n70, n7, n5, b13, b17, b2, b25, b12, b14, b26, b29, b34, n2, n8, n12, n25, n14, n30, n48, n26, n29, n53, n66		HSPA, LTE, EV-DO, 2G, 3G		5G SA, 5G NSA, 5G SA (Sub-6 GHz), 5G SA (mmWave)		5G		Commercial

				Apple		iPhone 14 Plus A2632		Phone		b40, b3, b8, b28, b1, b7, b38, b4, b41, b20, b42, b5, b46, b30, b48, b71, b39, b66, b18, b19, b32, b53, n78, n3, n260, n258, n41, n20, n1, n71, n261, n40, n28, n79, n77, n38, n70, n7, n5, b13, b17, b2, b25, b12, b14, b26, b29, b34, n2, n8, n12, n25, n14, n30, n48, n26, n29, n53, n66		HSPA, LTE, EV-DO, 2G		5G SA, 5G NSA, 5G SA (Sub-6 GHz), 5G SA (mmWave)		5G		Commercial

				Apple		iPhone 14 Plus A2885		Phone		b40, b3, b8, b28, b1, b7, b38, b4, b41, b20, b42, b5, b46, b30, b48, b71, b39, b66, b18, b19, b21, b32, b53, n78, n3, n260, n258, n41, n20, n1, n71, n261, n40, n28, n79, n77, n38, n70, n7, n5, b13, b17, b2, b25, b12, b14, b26, b34, n2, n8, n12, n25, n30, n48, n26, n29, n53, n66		EV-DO, 2G, 3G		5G SA, 5G NSA, 5G SA (Sub-6 GHz)		5G		Commercial

				Apple		iPhone 14 Pro A2650		Phone		b40, b3, b8, b28, b1, b7, b38, b41, b20, b42, b5, b46, b30, b48, b71, b39, b66, b18, b19, b32, b53, n78, n3, n260, n258, n41, n20, n1, n71, n261, n40, n28, n79, n77, n38, n70, n7, n5, b13, b17, b2, b25, b12, b14, b26, b29, b34, n2, n8, n12, n25, n14, n30, n48, n26, n13, n29, n53, n66		HSPA, LTE, EV-DO, 2G		5G SA, 5G NSA, 5G SA (Sub-6 GHz), 5G SA (mmWave)		5G		Commercial

				Apple		iPhone 14 Pro Max A2651		Phone		b40, b3, b8, b28, b1, b7, b38, b41, b20, b42, b43, b5, b46, b30, b48, b71, b39, b66, b18, b19, b32, b53, n78, n3, n260, n258, n41, n20, n1, n71, n261, n40, n28, n79, n77, n38, n70, n66, n7, n5, b13, b17, b2, b25, b12, b14, b26, b29, b34, n8, n12, n25, n14, n30, n48, n26, n29, n53		HSPA, LTE, EV-DO, 2G		5G SA, 5G NSA, 5G SA (Sub-6 GHz), 5G SA (mmWave)		5G		Commercial

				Motorola Mobility		Motorola Edge 30 Pro		Phone		b40, b3, b8, b28, b1, b7, b38, b4, b41, b20, b5, b46, b30, b48, b71, b39, b66, n78, n260, n41, n71, n261, n77, n66, n7, n5, b13, b17, b2, b25, b12, b14, b26, b29, n2, n12, n25, n30, n48, n26				5G SA, 5G NSA, 5G mmWave, 5G SA (Sub-6 GHz), 5G SA (mmWave)		5G		Commercial

				Lenovo		Motorola Edge Plus		Phone		b40, b3, b8, b28, b1, b7, b38, b4, b41, b20, b42, b5, b46, b30, b71, b39, b66, n78, n260, n41, n71, n261, n77, n66, n5, mmWave, b13, b17, b2, b25, b12, b26, b29, 3500 CBRS b48, b34, n2, Sub-6 GHz		LTE, HSPA+, 3G/WCDMA, 2G		LAA, DL UE-Cat 22, CBRS, UL UE Cat-18, Certified by GCF		5G		Commercial		2020

				Lenovo		Motorola Moto Z 2nd Gen Force with 5G moto mod		Phone		n260, n261, mmWave		LTE				5G		Commercial

				Lenovo		Motorola Moto Z 3rd Gen with 5G moto mod		Phone		n260, n261, mmWave		LTE				5G		Commercial

				Lenovo		Motorola Moto Z 4th Gen with 5G moto mod		Phone		n260, n261, mmWave		LTE				5G		Commercial

				Lenovo		Motorola One 5G UW		Phone		b4, b5, b66, n260, n261, n66, n5, mmWave, b13, b2, b12, n2, Sub-6 GHz		LTE, 3G/WCDMA, 2G		5G NSA		5G		Commercial		2020 - Q4

				Lenovo		Motorola One 5G UW Ace		Phone		b3, b8, b1, b7, b4, b20, b5, b66, n260, n261, n77, n66, n5, mmWave, b13, b17, b2, b12, 3500 CBRS b48, n2, Sub-6 GHz		LTE		CBRS		5G		Commercial		2021

				KonnectONE		Moxee Bedrock		Phone		b4, b41, b5, b46, b71, b66, n260, n41, n261, n66, n7, mmWave, b2, b25, b12, b26, n2, n25, Sub-6 GHz		LTE, 3G/WCDMA		DL UE-Cat 18, 3GPP Release 15, 5G NSA		5G		Pre-commercial

				HMD		Nokia 8 V 5G UW		Phone		b3, b28, b1, b7, b4, b20, b5, b46, b66, n78, n260, n261, n66, n5, mmWave, b13, b17, b2, b12, n2, Sub-6 GHz		LTE, 3G/WCDMA, 2G		MIMO 4x4, LAA, 5G NSA, Dual SIM 4G+5G, Certified by GCF		5G		Commercial		2020 - Q4

				OnePlus		OnePlus 8 5G UW		Phone		b40, b3, b8, b28, b1, b7, b38, b4, b41, b20, b5, b46, b30, b71, b39, b66, b18, b19, n260, n261, n66, n5, mmWave, b13, b17, b2, b25, b12, b26, 3500 CBRS b48, n2, Sub-6 GHz				VoLTE, LAA, 3GPP Release 15, 5G NSA, CBRS, Certified by GCF		5G		Commercial		2020 - Q2

				OnePlus		OnePlus 9 Pro 5G (NA)		Phone		b40, b3, b8, b28, b1, b7, b38, b4, b41, b20, b5, b46, b30, b71, b39, b66, b18, b19, n78, n3, n260, n258, n41, n1, n71, n261, n40, n28, n77, n38, n66, n7, n5, mmWave, b13, b17, b2, b25, b12, b26, L band b32, L band b24, 3500 CBRS b48, n2, n8, n25, Sub-6 GHz, n48		LTE, 3G/WCDMA, 2G		MIMO 4x4, LAA, DL UE-Cat 20, 5G NSA, CBRS, UL UE Cat-18, 5G SA (Sub-6 GHz)		5G		Commercial		2021 - Q3

				Reliance Communications		Orbic Myra UW (R678L5)		Phone		b4, b5, b46, b66, n260, n261, mmWave, b13, b2, b12		LTE, 3G/WCDMA		LAA, Certified by GCF, GCF certified		5G		Commercial

				Google		Pixel 6a		Phone		b40, b3, b8, b28, b1, b7, b38, b4, b41, b20, b42, b5, b30, b48, b71, b39, b66, b18, b19, b32, n78, n3, n260, n41, n20, n1, n71, n261, n40, n28, n77, n38, n66, n7, n5, b13, b17, b2, b25, b12, b14, b26, b29, n2, n8, n12, n25, n30, n48		HSPA, EV-DO, LTE, 3G/WCDMA, 2G		5G SA, 5G NSA, 5G SA (Sub-6 GHz), 5G SA (mmWave)		5G		Pre-commercial

				Asus		Qualcomm EXP21		Phone		b40, b3, b8, b28, b1, b7, b38, b4, b41, b20, b42, b43, b5, b46, b30, b71, b39, b66, b18, b19, b11, b21, n78, n3, n260, n258, n41, n257, n20, n1, n71, n261, n40, n28, n79, n77, n38, n66, n7, n5, mmWave, b13, b17, b2, b25, b12, b14, b26, b29, L band b32, L band b24, 3500 CBRS b48, b34, n2, n8, n12, n25, Sub-6 GHz, Awaiting confirmation, n14, n30, n18, n48, n46, n26		LTE, DC-HSPA+, HSPA+, 3G/WCDMA, 2G		MIMO 4x4, LAA, DL UE-Cat 20, 6CA, 5G NSA, CBRS, UL UE Cat-13, Dual SIM 5G+5G, 5G SA (Sub-6 GHz), GCF certified		5G		Commercial		2021 - Q3

				TCL		TCL 10 5G UW (T790S)		Phone		b3, b28, b7, b4, b20, b5, b46, b66, n260, n261, n66, n5, mmWave, b13, b2, b12, 3500 CBRS b48, n2, Sub-6 GHz		LTE, 3G/WCDMA, 2G		VoLTE, LAA, 5G NSA, CBRS, Certified by GCF		5G		Commercial		2020 - Q4

				TCL		TCL 30 V 5G		Phone		b4, b5, b46, b66, n260, n261, n77, n66, n5, mmWave, b13, b2, b12, 3500 CBRS b48, n2, Sub-6 GHz, n48		LTE, HSPA, 3G/WCDMA, 2G		5G NSA, 5G SA (Sub-6 GHz), 5G SA (mmWave)		5G		Commercial		2022 - Q1

				LG		V50 ThinQ (Verizon)		Phone		b3, b28, b7, b4, b20, b5, b46, b66, n260, n261, mmWave, b13, b2, 3500 CBRS b48		LTE, HSPA, HSPA+, 3G/WCDMA, 2G		LAA, Enhanced Voice Services (EVS), CBRS		5G		Commercial		2019 - Q2

				LG		V60 ThinQ 5G UW		Phone		b3, b28, b7, b4, b20, b5, b46, b66, n260, n261, mmWave, b13, b2, b12, 3500 CBRS b48		LTE, 3G/WCDMA		VoLTE, LAA, 3GPP Release 15, 5G NSA, CBRS		5G		Commercial		2020 - Q1

				LG		Velvet 5G UW for Verizon		Phone		b3, b28, b7, b4, b20, b5, b46, b66, n78, n260, n261, n66, n5, mmWave, b13, b2, b12, 3500 CBRS b48, n2, Sub-6 GHz		LTE, 3G/WCDMA, 2G		Ruggedised, LAA, 3GPP Release 15, 5G NSA, CBRS, Certified by GCF		5G		Commercial		2020 - Q3

				LG		WING (NA for Verizon)		Phone		b3, b28, b7, b4, b20, b5, b46, b66, n260, n261, n66, n5, mmWave, b13, b2, b12, 3500 CBRS b48, n2, Sub-6 GHz		LTE, 3G/WCDMA, 2G		VoLTE, LAA, CBRS		5G		Commercial		2020 - Q4

				Sony Mobile		Xperia 1 IV		Phone		b40, b3, b8, b28, b1, b7, b38, b4, b41, b20, b5, b46, b48, b71, b39, b66, b19, b32, n78, n3, n260, n41, n20, n1, n71, n261, n40, n28, n77, n38, n66, n7, n5, b13, b17, b2, b25, b12, b26, b29, b34, n2, n8		HSPA, LTE, 2G		5G SA, 5G NSA, 5G mmWave, 5G SA (Sub-6 GHz), 5G SA (mmWave)		5G		Pre-commercial

				Sony Mobile		Xperia PRO		Phone		b40, b3, b8, b28, b1, b7, b38, b4, b41, b20, b42, b5, b46, b39, b66, b18, b19, b11, b21, n260, n261, n66, n5, mmWave, b13, b17, b2, b25, b12, b26, b29, L band b32, L band b24, 3500 CBRS b48, b34, n2, Sub-6 GHz		LTE, HSPA+, 3G/WCDMA, 2G		Dual SIM 4G+5G		5G		Commercial		2021 - Q1
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3 Topic #3: FR1 MIMO OTA
3.1 Sub-topic 3-1 FR1 MIMO OTA for smartphone in browsing mode
e 3. eneral 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.c., select
devices wider than 72mm with the wide hand phantom description and device positioning guideline defined in Annex
B.2.3 and Annex B3.11 of TS 38.161, respectivly.

for smartphone in hand phantom
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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.
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Action 1: Collect preliminary information on how many FR2 commercial smartphones can be collected, then make
decision on the minimum number of devices that pure measurement approach can be adopted (Proposal 1 in Issue 2-1-2).
It will be appreciated if any volunteer companies can provide the smartphones and indicate in the table below.

‘Companics that are willing to provide FR2
smartphones for the potential
alignment/measurement campaign:

Action 2 (The validation activiy): To validate the simulation approach, ollectthe simulaton results and the
measurement results with the same UE implemenation.

o Which companies will participate to validate their simulation platforms?
* Qualcomm,

o Which companies are willing to provide the measurement environments and efforls for validating/correlating
the simulations?

= Keysight, Huawei, CMCC,
= Channel model validation need to be provided together.

o Which companies are willing to provide FR2 smartphones (including prototypes) for this activity and for
which labs?

+ Qualcomm (can provide X prototype(s)fo the following lbs: XX, XX, ..),

o How many devices (i, diffsrent setsof parameters of UE implementations or simulation) are suffcient?
- s

© What ae thecriteia for validating the simultion platforms?

= [Each simulation result has a gap less than X dB with the corresponding measurement result. O the
simulation results have a stable and reasonable gap with the measurement results.]

o Others
Action 3: Discuss whether to conduct an FR2 lab alignment activty, and the detaled framework (if applicable).
o Which labs will partcipate?
* Huawei, CMCC, Apple, CAICT.
© Which companies are willng to offe performance alignment devices (PADs) for the lab alignment?
o How many PADs are sufficient?
- s
o The detailed framewwork (time plan, pass/fil limits, ..)

= Consider to perform the lab alignment activity in parallel with the validation activity (Action 2), and
reuse the measurement results and DUTs from Action 2 as much as possible.

o Others
Action 4: Prepare for the simulation campaign,
o Discuss and make decision on simulation assumptions for FR2 MIMO OTA requirements development.

o Companies are encouraged to provide the inputs on different antenna configurations following UE
implementations for collecting more simulation data.

o Others




