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Introduction
In the last RAN4 meeting, WF [1] on the test time reduction was approved, and three candidate solutions were prioritized as follow:
· Measurement grid based on 4x2 array antenna for PC3
· Rx beam peak search based on RSRP(B)
· Single link polarization measurement for EIRP test of UL MIMO and Tx diversity
 In this contribution, we provide our views on the above candidate solutions to reduce test time.

Discussion
Rx beam peak search
The agreements in last RAN4 meeting are 
	· RSRP(B) based RX beam peak search 
· The general idea of RSRP(B) based RX beam peak search is agreed in RAN4
· Further discuss whether to use RSRP or RSRPB for the procedure
· Detailed test procedure on only RSRP(B)-based measurement or RSRP(B)&EIS-based measurement needs further study
· FFS RAN4 need to define a reasonable RSRP(B) accuracy at high power levels which is different as current TS 38.133
· The RSRP(B) accuracy should be defined based on simulation campaign in RRM session
· Further study RSRP(B) based RX beam peak search approach, including the test procedure, MU and UE performance impacts



For the procedure of Rx beam peak search based on RSRP(B), RAN4 can reuse existing Rx beam peak search procedure for demodulation test which is RSRPB based scan with fallback option to Rx beam peak direction search [2]. In [3], Rx beam peak direction for test methodology for UE demodulation and CSI test considers as following
· Select the known Rx beam peak direction reused from RF testing if available, as far as it satisfies minimum isolation requirement defined in [2] and rank number in [2] corresponding to the test cases
· Otherwise select one direction which satisfied the REFSENS defined in TS38.101-2, minimum isolation requirement defined in [2] and rank number in [2] corresponding to the test cases
Therefore, it is better to use the same procedure for Rx beam peak search since Rx beam peak direction for demodulation and CSI test can be reused from RF testing. If the same procedure is considered, no further studies might be needed for test procedure, MU, and UE performance impact. Following procedure based on RSRPB is captured from [2].
	RSRPB based scan with fallback option to Rx beam peak direction search
1. Enable periodic RSRPB reporting from the UE.
2. Set of grid points for the UE scan can be user defined set or entire sphere.
3. For each grid point, record RSRPB first by connecting SS to the DUT through the measurement antenna with PolLink=  polarization to form the Rx beam towards the measurement antenna and similarly for PolLink=  polarization. 
4. Wait for BEAM_SELECT_WAIT_TIME before recording the RSRPB reports.
5. Once the grid points scan is completed, sort the grid points based on the linear sum of 4 RSRPB values (2 each for  and  polarization).
6. For the top [10] grid points, run the REFSENS throughput test as per the test condition defined in 38.521-2 clause 7.3.2
7. Grid points that pass the REFSENS throughput test are the potential UE direction to be used for running the tests.
8. If no grid points found in step 7, fall back to using following procedure
8-1.	For Rx beam peak direction search, please refer to procedure defined in Annex K.1.2/K.3.2 of TS 38.521-2



For RSRP(B) accuracy at high power level, the side condition for beam correspondence test could be considered as starting point. If higher the RSRP(B) accuracy at Es/Iot ≥ 6dB is required for Rx beam peak search, RAN4 can investigate RSRP(B) accuracy based on simulation campaign with higher side condition.

· Proposal 1: Reuse test procedure of Rx beam peak search based on RSRPB for demodulation and CSI testing

EIRP for UL MIMO and Tx diversity
It was agreed to consider single link polarization measurement for EIRP test of UL MIMO and Tx diversity test as follows:
	· EIRP test of UL MIMO  
· Single link polarization measurement is feasible for EIRP test in principle and details can be further optimized
· Further study antenna impact etc.
· EIRP test of Tx diversity
· Single link polarization measurement is feasible for EIRP test in principle and details can be further optimized
· Further study antenna impact etc.



If the EIRP for UL MIMO and Tx diversity is tested by using single link polarization, it is necessary to determine which single link polarization will use to test. For the test, UE declaration based single link polarization could be considered.
· Proposal 2: It should be considered to determine which single link polarization to be used for the test based on UE declaration.

In TS38.101-2, uplink full power transmission mode has been defined in UL MIMO section. 
Table 2 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. Therefore, the UEs supporting Mode-2 and Mode-full power should be excluded from single link polarization measurement. 
· Proposal 3: The UEs supporting Mode-2 and Mode-full power for UL MIMO should be tested by existing test method using two link polarization.

Conclusion 
In this contribution, we provide our views on solutions for test time reduction. We propose
· Proposal 1: Reuse test procedure of Rx beam peak search based on RSRPB for demodulation and CSI testing
· Proposal 2: It should be considered to determine which single link polarization to be used for the test based on UE declaration.
· Proposal 3: The UEs supporting Mode-2 and Mode-full power for ULFPTx should be tested by existing test method using two link polarization.
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