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Introduction
This contribution is providing input on testability aspects regarding the new FR2 OTA SI [1], specifically the STxMP test methodology.
Discussion
The WF [2] from RAN4#110-bis, the very first meeting discussing the new FR2 OTA SI [1], contained select actions for test equipment and test system vendors.
Regarding the capability to measure/distinguish EIRP per TCI, it was previously confirmed that TE vendors can distinguish different EIRP per TCI with two layers transmission under SDM scheme but whether this is feasible under all signal level conditions was considered FFS. 
	Issue 2-2-1: TE capability to measure/distinguish EIRP per TCI
· Proposals
· Proposal 1: TE vendors to provide the feedback on the capability of measure/distinguish EIRP per TCI in STxMP testing.
· Proposal 1a: Reuse the same solution to address beam overlap issue in Multi-Rx also for Multi-Tx, i.e., configure rank 2 PUSCH transmission in EIRP measurement of STxMP
· Agreement:
· TE vendors confirmed the capability of distinguishing EIRP per TCI with two layers transmission under SDM scheme 
· The feasibility of this approach under all signal level conditions (e.g. SNR, power imbalance) is FFS  


Performing UL measurements under all signal level conditions does not seem reasonable even for SISO measurements, i.e., those EIRP measurements within a deep null or an EIRP component with very high imbalance between two principal polarizations are often substituted with very low EIRP values, e.g., 40dB below the peak value as those small values do not have any noticeable contribution to TRP and/or the total component of EIRP.
[bookmark: _Ref166224398]Observation 1: EIRPs or components of EIRP at very low signal level conditions generally do not have any noticeable contribution to TRP and/or the total component of EIRP and can be substituted with fixed, very low EIRP values.


Regarding the device types and UE form factor, the following was captured in the WF [2]
	Issue 2-3-1: UE form factor and supported DUT size in STxMP testing
· Proposals
· Proposal 1: The diagonal of device ≤30cm can be measured for STxMP testing.
· Agreement:
· Prioritize PC1 and PC5 with the diagonal of device ≤30cm in Rel-19 NR FR2 OTA SI.
· FFS on the other parameters including weight, antenna configurations which have impact on the test procedure and measurement uncertainty



It should be noted that the baseline system for STxMP testing, i.e., the de-facto industry standard Enhanced IFF test system for 2 AoA RRM and Multi-RX so far has only been applicable to PC3 devices with a maximum device size of 30 cm, e.g., the maximum allowed measurement uncertainty values for FR2 RRM in [3] states
	Table F.1.1.2-2: Maximum allowed measurement uncertainty values for the test system for FR2 (up to 40GHz) and Cell BW ≤ 400 MHz
	MU contributor
	Unit
	Value
	Comment

	AWGN absolute power, Noc averaged over BWConfig
	dB
	PC3: ±5.654,5
PC1: FFS
	

	AWGN absolute power, Noc for Measurement PRB
	dB
	PC3: ±5.654,5
PC1: FFS
	Measurement PRB may be for example #RBJ to RBJ+19 for SSB-based, or selected RBs in the range #RB0 to RB274 for CSI-RS-based, or configured RBs in the SRS resource for CLI-based

	Ratio of cell X signal / AWGN, Êsx / Noc averaged over BWConfig
	dB
	±0.3
	

	Ratio of cell X signal / AWGN, Êsx / Noc for Measurement PRB
	dB
	±0.3
	Measurement PRB may be for example #RBJ to RBJ+19 for SSB-based, or selected RBs in the range #RB0 to RB274 for CSI-RS-based, or configured RBs in the SRS resource for CLI-based

	ÊsxNote 3 absolute power, Noc averaged over BWConfig
	dB
	PC3: ±5.654,5
PC1: FFS
	

	ÊsxNote 3 absolute power, Noc for Measurement PRB
	dB
	PC3: ±5.654,5
PC1: FFS
	Measurement PRB may be for example #RBJ to RBJ+19 for SSB-based, or selected RBs in the range #RB0 to RB274 for CSI-RS-based, or configured RBs in the SRS resource for CLI-based

	Relative power between any two Ês levels at the same frequency
	dB
	±2.0
	

	Fading profile uncertainty
	dB
	±0.5 for 1 Tx ±0.7 for 2 Tx
	

	AWGN and signal flatness*
	dB
	±3.6
	Same as in Demod Performance test cases, can be referenced from TS 38.521-4 [20]

	Uplink absolute power measurement
	dB
	TBD
	

	Uplink relative power measurement
	dB
	TBD
	

	Uplink signal transmit timing relative to downlink
	Tc
	±48
	

	Relative transmit timing during UE timing adjustment
	Tc
	±40
	

	Timing Advance Adjustment
	Tc
	±40
	

	NOTE 1:	The values in this table are specified per cell. Multi-cell test cases need to combine these values in the TT analysis in TR 38.903
NOTE 2:	These values apply for cell BW ≤ 400 MHz. The maximum allowed measurement uncertainty for higher cell BW is FFS.
NOTE 3:	Applies for test cases that use Ês without AWGN
NOTE 4:	Total Expanded MU for IFF for Max device size ≤ 30cm in TR 38.903 [22] Table E.3.1.1-2 for PC3 UEs and in Table FFS for PC1 UEs.
NOTE 5:	If the TT analysis for a specific test case based on this MU value results in an unsolvable conflict, making the test case untestable, even after the alternative solutions listed in TR 38.903 [22] clause A.4 have been considered for the test case in TS 38.133 [6] Annex A, the TT analysis shall be repeated using a lower MU value, taking into account the values defined in clause E.3.1 TR 38.903 [22]. The test case will be applicable for the subset of the test systems meeting this reduced MU Threshold.





while the 2AoA spherical coverage requirements for Multi-RX are only defined for PC3 UEs, see Clause 7.3K of [4], specifically small devices such as smartphones and tablets, see Table J.2-4 through J.2-6 of [4]. 
[bookmark: _Ref166224399]Observation 2: The applicability of the Enhanced IFF test methodology based on 2 AoA RRM and 2 AoA Multi-RX spherical coverage test cases so far has been limited to PC3 with a maximum device size of 30 cm only. 
Generally, we do not see any issues supporting PC1 devices with the Enhanced IFF test system as long as some of the device and antenna assumptions, presented in [5][6] a few years ago, can be confirmed and/or revised slightly for STxMP testing, e.g., 
	Certain assumptions need to be made to come up with MU/MTSU values. Following is the list of proposed assumptions, along with justification, that can affect the MU/MTSU for PC1 UEs:
1) Max number of antenna array elements – 12x12
a. A 12x12 array is judged to be sufficiently large to capture all practical PC1 implementations as subsets
2) Max DUT sizes – 30 cm
3) Max DUT radiating aperture – 10.6 cm 
a. This value is derived from /2 separated elements at 24G, and assumption #1
4) Power supply type – AC Power Supply
5) Max weight of UE – 10 lbs
6) Single element pattern – re-use from table G.1.1-1


and 
	Table 5.2.3.3-1: UE antenna element pattern
	Parameter
	Values

	Antenna element vertical radiation pattern (dB)
	


	Antenna element horizontal radiation pattern (dB)
	



	Combining method for 3D antenna element pattern (dB)
	


	Maximum directional gain of an antenna element GE,max
	5 dBi

	(Mg, Ng, M, N, P) 
	 (1, 1, 12, 12, 2)

	(dv, dh)
	(0.5λ, 0.5λ)

	UE orientation
	Random orientation in the azimuth domain: uniformly distributed between -90 and 90 degrees*
Fixed elevation: 90 degrees

	NOTE:	This is done to emulate two panels: the configuration is equivalent to 2 panels with 180 shift in horizontal orientation and UE orientation uniformly distributed in the azimuth domain between -180 and 180 degrees.





PC5 UEs were are considered similar to PC1 with same device and antenna assumptions in [7] 
	A FWA device is expected to support PC1 and/or PC5. The device and antenna assumptions for FWA supporting PC1 is already captured in [2].

In this paper we propose to keep the PC5 FWA device and antenna assumption same as PC1 FWA. Proposals are captured in Table 2.1

Table 2.1: PC5 FWA device and antenna assumptions 
	Number of antenna arrays
	1

	Number of elements in array
	12 x 12

	Max DUT size 
	40cm

	Max DUT radiating aperture
	10.6 cm (diagonal), from l/2 separated elements at 24G, 12 elements per dimension

	Power supply
	AC power supply

	Max weight of UE 
	10 lbs (4.5 Kg)

	Beam steering range and granularity in xz plane
	4o beam steering granularity (from 30o to 150o)

	Beam steering range and granularity in xy plane
	4o beam steering granularity (from 30o to 150o)






[bookmark: _Ref166224400]Observation 3: Generally, there might not be an issue supporting PC1&PC5 devices with the Enhanced IFF test systems for STxMP testing
[bookmark: _Ref166224401]Proposal 1: OEMs and chipset vendors to confirm and/or update PC1&PC5 device and antenna assumptions for STxMP testing
The SID [1], however, discussed device types that never have been properly defined for FR2-1, i.e., vehicle and industrial devices, 
	Objectives for this study item are as follows
· Study and define RF testing methodology for FR2 non-handheld UE that can transmit simultaneously with multi-panel 
· Define the measurement setup and test procedure for configured transmitted power requirements for simultaneous transmission to multiple directions
· Selecting proper AoA pairs for verification perspective
· Target CPE/FWA/vehicle/industrial devices.
· Develop the related preliminary uncertainty assessments for the test methodology
· FR2 test methods for multi-Rx chain DL reception defined in TR 38.871 should be used as the baseline. 
· The tests shall take the test system reuse, test system complexity and test time into account to keep the whole test costs within a reasonable level.



Even though the last WF [2] suggested to focus on PC1/PC5 UEs, it is necessary to define the device and antenna array assumptions for all target devices unless those device types are removed from the WID.
[bookmark: _Ref166224402]Proposal 2: OEMs and chipset vendors to provide device and antenna assumptions for vehicle and industrial devices.


Conclusion
The following observations and conclusions were made in this contribution.
Observation 1: EIRPs or components of EIRP at very low signal level conditions generally do not have any noticeable contribution to TRP and/or the total component of EIRP and can be substituted with fixed, very low EIRP values.
Observation 2: The applicability of the Enhanced IFF test methodology based on 2 AoA RRM and 2 AoA Multi-RX spherical coverage test cases so far has been limited to PC3 with a maximum device size of 30 cm only.
Observation 3: Generally, there might not be an issue supporting PC1&PC5 devices with the Enhanced IFF test systems for STxMP testing
Proposal 1: OEMs and chipset vendors to confirm and/or update PC1&PC5 device and antenna assumptions for STxMP testing
Proposal 2: OEMs and chipset vendors to provide device and antenna assumptions for vehicle and industrial devices.
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