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1. Introduction
In this contribution, we discuss RF testing methodology for FR2 non-handheld UE that can transmit simultaneously with multi-panel based on the WF from the last RAN4 meeting in Changsha China [1]. In this paper, we’d like to share our views about the Test method for configured transmitted power, as listed below: 

	Issue 2-6-1: AoA separation and UE orientation for EIRPmax
· Proposals
· Proposal 1: The EIRPmax is verified with AoA offset = 30° at the peak direction of all tested AoA pairs.
· Proposal 2: FFS on the selection of proper AoA pair(s) for aggregated EIRP and TRP measurement in configured transmitted power requirement.
· WF
· FFS on AoA separation and proper UE orientation for EIRPmax verification.

Issue 2-6-2: AoA separation and UE orientation for TRPmax
· Proposals
· Proposal 1: FFS on how to test TRP when 2 beams are activated simultaneously.
· Proposal 2: FFS on the selection of proper AoA pair(s) for aggregated EIRP and TRP measurement in configured transmitted power requirement.
· WF
· FFS on AoA separation and proper UE orientation for TRPmax verification.

Issue 2-6-3: Alternative test method for EIRPmax and TRPmax
· Proposals
· Proposal 1: If the peak EIRP and TRP of single carrier is smaller than EIRPmax – 3dB or TRPmax – 3dB, the corresponding EIRPmax or TRPmax verification can be skipped.
· WF
· [bookmark: _Hlk153358806]FFS on alternative test method for EIRPmax and TRPmax verification.





2. Discussion 
2.1 Views on separation and UE orientation for EIRPmax
In RAN4 109 meeting, RAN4 defined the Configured transmitted power for simultaneous transmission to multiple directions for STxMP and the changes have been implemented in 38.101-2 [2]. This requirement provides a maximum power output limitation of the STxMP in terms of EIRP, and this is for both overlapping and non-overlapping cases of the two main beams without indicating the transmission angles of the two TX beams.
Considering that the side lobe from one Tx panel can add on to the main beam from the other Tx panels, and this is another type of overlapping case in which the sum of them may violate the EIRPmax limitation, even the EIPR of each of Tx beams complies with the EIPRmax limitation. It is hard to predict in which AoA offset, this type of overlapped EIRP will be higher than EIRPmax. Therefore, the AoA offset from 0-180 degrees should be in the scope of the OTA test. Considering the test time issue, we suggest selecting a few AoA offsets in the OTA test for EIRPmax verification.
Observation 1: There are two types of overlapping cases in STxMP: i.e., (1) overlapping of the two main beams from two TXs, and (2) overlapping of the main beam from one Tx and the side lobe from the other Tx.
Observation 2: The AoA offset from 0-180 degrees should be in the scope of OTA test due to the risk that a sum of EIRP of the main beam of one Tx and the sidelobe of the other Tx may higher than EIRPmax in any AoA offsets. 
Proposal 1:  Define a few AoA separations/offsets in the OTA test for EIRPmax verification.
In 38.101-2, J.2 Test conditions and angle definitions, the orientation of the UE is well defined. Suggest reusing the current orientation for STxMP OTA test.
Proposal 2: Reuse the orientation definitions in current standards. 
2.2 Views on separation and UE orientation for TRPmax
TRP is the integration of all the EIRP in all the 3D directions. There is no difference between overlapping and non-overlapping in terms of the TRP OTA test. However, during the OTA test of EIRP the data are available and the calculation of TRP based on tested EIRP data is achievable.
Observation 3: TRP can be calculated based on EIRP OTA measurement data.
Proposal 3: There is no need to redefine TRP OTA tests, the TRPmax verification can be done together with EIRPmax verification. 
2.3 Views on Alternative test method for EIRPmax and TRPmax
For a full test of each UE with STxMP capability, the UE need to pass single Tx OTA tests for each panel, as well as pass the STxMP OTA test for using the two Tx. The STxMP cannot be avoid in any case, because one of the reasons is that the antenna radiation pattern will be slightly different between only activating one panels and activating two panels at the same time.
The antenna radiation pattern is impacted by the surroundings of the UE, as well as the currents distribution around the PCB and antenna feed/ground points. When UE activates one panel only, the current flowing on the PCB and antenna feed/ground points will be different from those when UE actives two panels at the same time. Therefore, the radiation pattern of one antenna will be impacted by the changes of the current distribution when the other Tx panels are working at the same time.
If the antenna radiation pattern changes, it means the gains of the antenna in different directions change. Therefore, the peak EIRP in all directions for single Tx OTA will not be valid for STxMP verification, and the OTA test for STxMP when two Tx panels are working at the same time needs to be verified.
Observation 4: The radiation pattern (antenna pattern) will be impacted by the current distribution around PCB and antenna feed/ground points. The current distribution is different between only one panel is working and both panels are working at the same time.  
Observation 5: The antenna gains in all direction maybe slightly different between when using single Tx panels and when using two Tx panels at the same time. The OTA test data, when only one Tx panel is active, cannot be used for STxMP OTA verification. 
Proposal 4: STxMP OTA test shall not be skipped in any situation because the antenna radiation pattern will be slightly different between using a single Tx only and using two Tx at the same time. The data from single Tx panel OTA test cannot be used to verify STxMP cases.

3. Conclusions
In this contribution, we make the following observations and conclusions:
Observation 1: There are two types of overlapping cases in STxMP: i.e., (1) overlapping of the two main beams from two TXs, and (2) overlapping of the main beam from one Tx and the side lobe from the other Tx.
Observation 2: The AoA offset from 0-180 degrees should be in the scope of OTA test due to the risk that a sum of EIRP of the main beam of one Tx and the sidelobe of the other Tx may higher than EIRPmax in any AoA offsets. 
Proposal 1:  Define a few AoA separations/offsets in the OTA test for EIRPmax verification.
Proposal 2: Reuse the orientation definitions in current standards. 
Observation 3: TRP can be calculated based on EIRP OTA measurement data.
Proposal 3: There is no need to redefine TRP OTA tests, the TRPmax verification can be done together with EIRPmax verification. 
Observation 4: The radiation pattern (antenna pattern) will be impacted by the current distribution around PCB and antenna feed/ground points. The current distribution is different between only one panel is working and both panels are working at the same time.  
Observation 5: The antenna gains in all direction maybe slightly different between when using single Tx panels and when using two Tx panels at the same time. The OTA test data, when only one Tx panel is active, cannot be used for STxMP OTA verification. 
Proposal 4: STxMP OTA test shall not be skipped in any situation because the antenna radiation pattern will be slightly different between using a single Tx only and using two Tx at the same time. The data from single Tx panel OTA test cannot be used to verify STxMP cases.
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