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1. Introduction
The new study on FR2 OTA testing enhancements was approved in RAN #103 meeting with the following objectives [1]:
	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.

· Note: check in RAN#105 regarding whether or not to study OTA testability related aspects such as beam management as related to AI/ML


The paper provides our views on the RF testing methodology for FR2 non-handheld UE with simultaneous transmission with multi-panel (STxMP).
2. Discussion
The core requirements for STxMP have been specified in Rel-18 version of TS 38.101-2 [2]. The core requirements are specified in the following sections:
· 6.2K.1 UE maximum output power for simultaneous transmission to multiple directions
· 6.2K.2 UE maximum output power reduction for simultaneous transmission to multiple directions
· 6.2K.3 UE maximum output power with additional requirements for simultaneous transmission to multiple directions
· 6.2K.4 Configured transmitted power for simultaneous transmission to multiple directions
For MoP requirements specified in sections 6.2K.1/2/3 in [2], the requirement per TCI is reusing from legacy one for single panel UE. 
From testing perspective, the potential testability issues for STxMP testing are including:
· Issue#1: How to measure EIRP per TCI when two Tx beam are transmitting simultaneously, especially, when two Tx beams are overlapping.
· Issue#2: How to select the proper AoA pairs
· Issue#3: Measurement grid
For Issue#1 in EIRP per TCI measurement, one potential solution is to enable TE identifying EIRP per TCI by joint decoding via DMRS which is similar as EVM testing. Therefore, it is recommended that TE vendor to check the capability of identifying EIRP per TCI.
Proposal 1: TE vendors to check the capability of identifying EIRP per TCI in STxMP testing.
For Issue#2 in EIRP per TCI measurement, since it is UE’s minimum EIRP requirement, it is straightforward to allow UE to declare AoA pair as Multi-Rx testing from the set of {30deg, 60deg, 90deg, 120deg, 150deg} as the starting point.
Proposal 2: Consider UE declaration on AoA pair from the set of {30deg, 60deg, 90deg, 120deg, 150deg} for EIRP per TCI measurement as the starting point.
For Issue#3 in EIRP per TCI measurement, as concluded in Multi-Rx testing, the constant-step size measurement grid should be used [3]. And the step size should follow the same step size as legacy measurement grid for non-handle UE with single panel.
Proposal 3: The constant-step size measurement grid should be used for STxMP testing. The step size for STxMP MoP testing should follow the same step size as legacy measurement grid for non-handle UE with single panel.
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Figure 1: Illustration for 2Tx beam transmitting simultaneously
For the configured transmitted power requirement specified in section 6.2K.4 in [2], there are three test metric including:
· Peak EIRP PUMAX,f,c,k: same as EIRP per TCI measured in MoP requirements, hence the EIRP per TCI measurement could be leveraged for configured transmitted power requirement.
· Aggregated EIRP PUMAX,f,c: aggregated EIRP over all the directions shall satisfy the regulatory limit EIRPmax
· Aggregated TRP	PTMAX,f,c : integration of aggregated EIRP.
	[bookmark: _Toc155389251][bookmark: _Toc155406310]6.2K.4	Configured transmitted power for simultaneous transmission to multiple directions
[bookmark: _Hlk150929355]A UE configured for simultaneous transmission to multiple directions can configure two maximum output powers. The configured UE maximum output power PCMAX,f,c,k for each of joint/UL TCI states k (k=0,1) indicated for simultaneous transmission to multiple directions of carrier f and serving cell c is defined as that available to the reference point of a given transmitter branch that corresponds to the reference point of the higher-layer filtered RSRP measurement as specified in TS 38.215 [11]. 
The configured UE maximum output power PCMAX,f,c,k shall be set such that the corresponding measured peak EIRP PUMAX,f,c,k is within the following bounds
PPowerclass + ΔPIBE – MAX(MAX(MPRf,c,k, A- MPRf,c,k,) + ΔMPRSTxMP + ΔMBP,n, P-MPRf,c,k) – MAX{T(MAX(MPRf,c,k, A- MPRf,c,k,) + ΔMPRSTxMP), T(P-MPRf,c,k)} – ΔTSTxMP  ≤ PUMAX,f,c,k ≤ EIRPmax
and PUMAX,f,c, the corresponding measured peak EIRP for carrier f of a serving cell c, aggregated over all indicated joint/UL TCI states in a given direction, satisfies over all directions
	PUMAX,f,c ≤ EIRPmax
while the corresponding measured total radiated power PTMAX,f,c is bounded by
	PTMAX,f,c ≤ TRPmax
with PPowerclass the UE minimum peak EIRP as specified in sub-clause 6.2K.1, EIRPmax the applicable maximum EIRP as specified in sub-clause 6.2.1, MPRf,c,k as specified in sub-clause 6.2K.2 , A-MPRf,c,k as specified in sub-clause 6.2K.3, ΔMBP,n the peak EIRP relaxation as specified in clause 6.2.1 and TRPmax the maximum TRP for the UE power class as specified in sub-clause 6.2.1. ΔPIBE is 1.0 dB if UE declares support for mpr-PowerBoost-FR2-r16, UL transmission is QPSK, MPRf,c = 0 and when NS_200 applies and the network configures the UE to operate with mpr-PowerBoost-FR2-r16 otherwiseΔPIBE is 0.0 dB. ΔMPRSTxMP is [3.0] dB if two TCI states are indicated for simultaneous transmission to multiple directions, 0.0 dB otherwise. ΔTSTxMP is specified in sub-clause 6.2K.1. The requirement is verified in beam peak direction. 
P-MPRf,c,k is the power management maximum output power reduction P-MPRf,c for each of indicated joint/UL TCI states. P-MPRf,c is defined in clause 6.2.4.
The tolerance T(ΔP) for applicable values of ΔP (values in dB) is specified in Tables 6.2.4-1 and 6.2.4-2.


Therefore, for MoP and Peak EIRP PUMAX,f,c,k testing in configured transmitted power requirement, the common solutions listed in Proposal 1, 2 and 3 can be applied.
Observation 1:  For MoP and Peak EIRP PUMAX,f,c,k in configured transmitted power requirement, the common solutions listed in Proposal 1, 2 and 3 can be applied.
For aggregated EIRP and TRP testing in configured transmitted power requirement, the solution in Proposal 1 for EIRP per TCI measurement can be leveraged. While the main issue for aggregated EIRP and TRP testing is how to make sure UE can satisfy the regulatory limits for all the directions, i.e., how to select proper AoA pairs.
Observation 2: The main issue for aggregated EIRP and TRP testing is how to make sure UE can satisfy the regulatory limits for all the directions, i.e., how to select proper AoA pairs.
From regulatory PoV, to verify UE’s aggregated EIRP and TRP, exhaustive search for all the possible AoA separations shall be measured but it is very time consuming and infeasible as there are only several AoA pairs supported by current setup. 
Observation 3: From regulatory PoV, exhaustive search for EIRP per TCI with all the possible AoA separations shall be applied but it is very time consuming and infeasible as there are only several AoA pairs supported by current setup. 
Proposal 4: FFS on the selection of proper AoA pair(s) for aggregated EIRP and TRP measurement in configured transmitted power requirement.
For the TE’s capability to support CPE/FWA/vehicle/industrial devices such as size of QZ, RAN4 should follow RAN5’s conclusion, i.e., QZ≤30cm, specified in TR 38.903.
Proposal 5: The diagonal of device ≤30cm can be measured for STxMP testing.
3.	Conclusion
In this paper, we provide our views on test methodology for STxMP and have the following observations and proposals:
Proposal 1: TE vendors to check the capability of identifying EIRP per TCI in STxMP testing.
Proposal 2: Consider UE declaration on AoA pair from the set of {30deg, 60deg, 90deg, 120deg, 150deg} for EIRP per TCI measurement as the starting point.
Proposal 3: The constant-step size measurement grid should be used for STxMP testing. The step size for STxMP MoP testing should follow the same step size as legacy measurement grid for non-handle UE with single panel.
Observation 1:  For MoP and Peak EIRP PUMAX,f,c,k in configured transmitted power requirement, the common solutions listed in Proposal 1, 2 and 3 can be applied.
Observation 2: The main issue for aggregated EIRP and TRP testing is how to make sure UE can satisfy the regulatory limits for all the directions, i.e., how to select proper AoA pairs.
Observation 3: From regulatory PoV, exhaustive search for EIRP per TCI with all the possible AoA separations shall be applied but it is very time consuming and infeasible as there are only several AoA pairs supported by current setup. 
Proposal 4: FFS on the selection of proper AoA pair(s) for aggregated EIRP and TRP measurement in configured transmitted power requirement.
Proposal 5: The diagonal of device ≤30cm can be measured for STxMP testing.
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