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1.	Introduction
In RAN#103 plenary meeting, the Rel-19 FR2 OTA study item was approved in [1, RP-240856], with objectives as following:
	· 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



In this contribution, we share some initial thoughts on FR2 OTA testing on STxMP.
2. 	Discussion
The test case in the WID scope is for the test of the configured transmitted power requirements for simultaneous transmission to multiple directions, however, it would be better that the test setup and test method is compatible with Maximum Output Power testing.
Observation 1:	The test setup and test method for configure transmitted power should be compatible with Maximum Output Power testing for future proof.
Fortunately, the test metric in configured transmitted power is also EIRP and TRP, which is aligned with that of MOP. The PUMAX,f,c,k is corresponding to minimum peak EIRP for each TCI states indicated for simultaneous transmission, The PUMAX,f,c is corresponding to aggregation of measured EIRP for all TCI states for any direction. The PTMAX,f,c is corresponding to the spherical integration of aggregated EIRP of all TCI states at each direction. So basically, the test setup and test procedure is to record the measured EIRP for each TCI state for all directions in 3D scan, and then the PUMAX,f,c,k, PUMAX,f,c and PTMAX,f,c can be obtained in post data-processing from all those measured EIRPs.
Observation 2:	basically the test setup and test procedure is to record the measured EIRP for each TCI state for all directions in 3D scan, and then the PUMAX,f,c,k, PUMAX,f,c and PTMAX,f,c can be obtained in post data-processing from all those measured EIRPs.

	[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.



In order to get all those EIRPs, first of all we need to decide which AoA separation is to be used for EIRP measurement of STxMP. Note that UEs supporting STxMP have to also support Multi-Rx, otherwise related measurement and reporting which is necessary for STxMP would not be available. For Multi-Rx, the core requirement is established based on UE declared AoA separation from {30, 60, 90, 120, 150}degree. It is natural for STxMP to reuse the declared AoA separation. One of the reason is that the declared AoA separation reflects UE’s relative location of multiple panels which is suitable for both RX and TX. Another reason is that the TX performance for FR2 highly rely on beam correspondence in which RSRP measurement accuracy is critical for corresponding TX beam selection and TX power.
Observation 3:	The UE declared AoA separation angle for Multi-Rx is also suitable for STxMP (i.e. Multi-Tx) because it partially indicated panel placement and also provide necessary beam correspondence condition.
Based on above discussion, it is reasonable to reuse the UE declared AoA separation angle of Multi-Rx for EIRP measurement of STxMP.
Proposal 1:	it is proposed to reuse the UE declared AoA separation angle of Multi-Rx for EIRP measurement of STxMP, for the UE under test.

	[bookmark: _Toc155406531]7.3K.3	2AoA spherical coverage of power class 3
The requirements apply to the UE when tested in a test system as described in Annex L. The requirement is verified with the test metric of throughput (Link= 2AoA spherical coverage grid, Meas=Link Angle).
The spherical coverage requirement for simultaneous reception from multiple directions applies to the probability to support simultaneous reception of rank 2 PDSCH defined in sub-clause 7.3K.0. The probability (see Annex L) is defined as the spatial average over the full sphere around the UE of the probability of any one direction to support 2 AoA reception. In the applicable test system (see Annex L), the probability of any one direction of the UE to support 2 AoA reception for any specific AoA separation is the ratio of the number of unique AoA pairs that include that direction and can support 2 AoA reception to the total number of verified unique AoA pairs that include that direction. 
The requirement applies only for the UE’s declared orientation in the positioner of the test system. The requirement for each AoA separation condition applies only for the UE’s declared orientation in the positioner of the test system for that AoA separation. The minimum required overall probability to support 2 AoA reception for power class 3 UEs for any channel bandwidth is specified by AoA separation in table 7.3K.3-1. The UE is required to fulfil the requirement at any one declared AoA separation. 
Table 7.3K.3-1: Requirement for power class 3
	AoA separation (degrees)
	Probability (%)

	30
	18.5

	60
	13.5

	90
	12.5

	120
	20.5

	150
	28.5






Then there is another issue for the beam overlap case. In Rel-18 STxMP core requirement discussion, the beam overlap issue was also discussed. It is still an open issue on how to distinguish the power from different beams transmitted from different panels. Now this issue is supposed to be solved in testability session.
Observation 4:	the beam overlap issue and how to distinguish the power from different beams transmitted from different panels are supposed to be solved in this study item.
Actually there is similar issue when specifying Multi-Rx requirements. The method is to configure different layers for different directions corresponding to different panels. Otherwise, if the receiving of different panels are configured with rank 1 diversity reception, it is not possible to distinguish the signals from different directions in different beams.
	[bookmark: _Toc155406528]7.3K.0	General
For this release, the requirement applies only to FR2-1 UEs that support the following set of capabilities:
1.	simultaneousReceptionDiffTypeD-r16
2.	At least one of:
a.	singleDCI-SDM-scheme-r16 or 
b.	multiDCI-MultiTRP-r16 and either of:
i.	overlapPDSCHsFullyFreqTime-r16.
ii.	overlapPDSCHsInTimePartiallyFreq-r16
The requirement applies for simultaneous reception of rank 2 PDSCH, where each layer uses overlapping RBs in both time and frequency  and is associated with a unique TCI state and AoA. The scheduled TCI states for the rank 2 PDSCH shall be configured with different QCL type-D reference signals respectively. The DL power at the center of quiet zone from each AoA equals the EIS spherical coverage requirement from sub-clause 7.3.4. 



Observation 5:	the beam overlap issue in Multi-Rx is solved by configuring different layers for different directions corresponding to different panels
It is natural to reuse the same solution to address the beam overlap issue for EIRP measurement of STxMP.
Proposal 2:	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

3. 	Conclusion
Observation 1:	The test setup and test method for configure transmitted power should be compatible with Maximum Output Power testing for future proof.
Observation 2:	basically the test setup and test procedure is to record the measured EIRP for each TCI state for all directions in 3D scan, and then the PUMAX,f,c,k, PUMAX,f,c and PTMAX,f,c can be obtained in post data-processing from all those measured EIRPs.
Observation 3:	The UE declared AoA separation angle for Multi-Rx is also suitable for STxMP (i.e. Multi-Tx) because it partially indicated panel placement and also provide necessary beam correspondence condition.
Proposal 1:	it is proposed to reuse the UE declared AoA separation angle of Multi-Rx for EIRP measurement of STxMP, for the UE under test.
Observation 4:	the beam overlap issue and how to distinguish the power from different beams transmitted from different panels are supposed to be solved in this study item.
Observation 5:	the beam overlap issue in Multi-Rx is solved by configuring different layers for different directions corresponding to different panels
Proposal 2:	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
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