3GPP TSG-RAN WG4 Meeting # 98-e	R4-2100665
Electronic Meeting, 25 Jan. - 5 Feb., 2021
		
[bookmark: _GoBack]Source:	LG Electronics
Title:	Discussion on enhance test method to reduce FR2 OTA test time
Agenda item:	12.1.7
Document for:	Discussion


Introduction
In the last RAN4 meeting, the study of test method to reduce test time has been started, and several approaches to reduce test time were discussed and the WF [1] was approved. In this contribution, we provide our views on the possible approaches to reduce test time.

Discussion
Agreed approaches to reduce test time are as follows [1]:
	· Option1: As part of the enhanced test methods for FR2 study item, RAN4 should discuss beam sweeping techniques further
· Option2: Adopt 4x2 array as the antenna assumption for deriving measurement grid for PC3, especially for smart phone UE.
· Option3: Develop two sets of measurement grids for PC3, one is the same as current grids based on 8x2 array assumption, the other is relatively sparse grids based on 4x2 assumption. Applicability depends on UE declaration
· Option4: RAN4 study RSRP accuracy at high downlink signal level and then check if RSRP could take place of EIS search as baseline for RX beam peak search
· Option5: For EIRP test of UL MIMO including TX beam peak search, only one link polarization is enough.
· Option6: For EIRP test when TX diversity (dual polarization transmission) is activated, only one link polarization is enough.
· Other proposals are not precluded



Measurement grid
The main purpose of Option 2 and option 3 is to consider 4X2 array antenna assumption for PC3 as handheld device type to conduct FR2 OTA test. Current measurement grid for FR2 RF Tx/RF tests was derived based on 8X2 antenna array. The beam for 8X2 antenna array is narrower than that for 4X2 antenna array, so more dense measurement grid is required. In the other hand, the sparse measurement grid could be considered for 4X2 antenna array reasonable and commercially available for handheld device type. Reducing measurement grid points is key factor to reduce test time. Basically, since it is UE implementation issue which antenna array is used for handheld device, current measurement grid based on 8X2 antenna array should be kept and additional measurement grid based on 4X2 antenna array should be defined. 
· Proposal 1: Introduce additional measurement grid based on 4X2 antenna array as Option 3.

Test procedure
Current test procedure, the measurement is performed by each link polarization, then maximum measured value of Pollink=θ or Pollink=Φ is found as following.
	Capture from Tx beam peak direction search and EIRP spherical coverage (TR38.810)
6) Measure the mean power Pmeas(PolMeas=PolLink=) of the modulated signal arriving at the power measurement equipment (such as a spectrum analyser, power meter, or gNB emulator).
7)	Calculate EIRP (PolMeas=PolLink=) by adding the composite loss of the entire transmission path for utilized signal path, LEIRP,θ, and frequency to the measured power Pmeas(PolMeas=PolLink=)
8)	Measure the mean power Pmeas (PolMeas=PolLink=) of the modulated signal arriving at the power measurement equipment.
9)	Calculate EIRP (PolMeas=PolLink=) by adding the composite losses of the entire transmission path for utilized signal path, LEIRP,ϕ, and frequency to the measured power Pmeas (PolMeas=PolLink=) 
10) Calculate total EIRP(PolLink=) = EIRP(PolMeas=PolLink=) + EIRP(PolMeas=PolLink=) 
11)	 Unlock the beam.
12)	 Connect the SS (System Simulator) with the DUT through the measurement antenna with PolLink=polarization to form the TX beam towards the measurement antenna.
The TX beam peak direction is where the maximum total component of EIRP(PolLink=) or EIRP(PolLink=) is found.



For EIRP test of UL MIMO including TX beam peak search, the EIRP is not different regardless of link polarization since DUT always transmits signal with 2 Tx polarization.
· Proposal 2: Update EIRP test for UL MIMO with single link polarization as Option 5

For UE supporting ULFPTx feature, a UE can transmit single Tx polarization depending on ULFPTx mode.
Table 1 PUSCH configuration for uplink full power transmission (ULFPTx) [TS38.101-2]
	ULFPTx Mode
	Transmission scheme
	DCI format
	Modulation
	Number of layers
	TPMI index

	Mode-1
	Codebook based uplink
	DCI format 0_1
	DFT-s-OFDM, CP-OFDM 1
	1
	2

	Mode-2
	Codebook based uplink
	DCI format 0_1
	DFT-s-OFDM, CP-OFDM
	1
	0 or 12

	Mode-full power
	Codebook based uplink
	DCI format 0_1
	DFT-s-OFDM, CP-OFDM
	1
	0,1

	NOTE 1:   For PUSCH configured with ULFPTxModes set to Mode-1, all requirements for 1-layer CP-OFDM based modulation in subsection 6.2D are assumed to be met if the requirement for 2-layer UL MIMO has been validated. 
NOTE 2:   TPMI index selected shall be based upon the full power TPMI reported by the UE [10, TS 38.213].



For Mode-1 UE, all requirements for 1-layer for UL MIMO tests are assumed to be met if the requirement for 2-layer UL MIMO has been validated. So, there is no test procedure issue using single link polarization. However, for Mode-2 and Mode-full power UEs, the UEs transmit single only single Tx polarization based on TPMI index. If test procedure with single link polarization is considered for these UEs, EIRP measurement could be unstable due to incorrect Tx beam formed.

· Proposal 3: Need further study test procedure using single link polarization for ULFPTx mode UE 

Rx beam peak search
Rx beam peak search is based on EIS measurement. The testing time for EIS measurement is longer than that for RSRP measurement. RSRP based Rx beam peak search was discussed in the beginning, and the discussion was stopped due to RSRP measurement accuracy for FR2 referred by RRM specification with low side condition. For high SNR side condition, better RSRP measurement accuracy can be achieved. However, it is necessary to further discuss whether the measurement accuracy can be guaranteed for all measurement grid points since the same (high) SNR at all measurement grid points cannot be achieved according to a UE beam direction. 
· Observation 1: RSRP measurement accuracy at each measurement grid point can be unstable due to UE beam direction.
Based on the observation, fully RSRP based Rx beam peak search should be considered carefully. Alternatively, the concept of RSRPB based scan to Rx beam peak direction search can be used. In other words, the RSRP(B) is measured for each measurement grid point, then EIS based search is performed for the top x measurement grid points based on RSRP(B). So, the test time for Rx beam peak search can be greatly reduced. 
· Proposal 4: Introduce concept of RSRPB based scan to Rx beam peak direction search instead of EIS based Rx beam peak search in RF test.

Conclusion 
In this contribution, we provide our views on the possible approaches to reduce test time. We propose

· Proposal 1: Introduce additional measurement grid based on 4X2 antenna array as Option 3.
· Proposal 2: Update EIRP test for UL MIMO with single link polarization as Option 5
· Proposal 3: Need further study test procedure using single link polarization for ULFPTx mode UE 
· Proposal 4: Introduce concept of RSRPB based scan to Rx beam peak direction search instead of EIS based Rx beam peak search in RF test.
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