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1 Introduction 
In RAN4#104-bis-e, the enhancement on test methodology of UE TRP and TRS were discussed and the WF was approved in [1]. In this meeting, we provide our views on the remaining aspects.
2 Discussion 
2.1  Single-layer UL MIMO test methods

The options of test parameter for single-layer UL MIMO TRP testing were agreed as following: 
	Issue 2-1-1: Test parameter for single-layer UL MIMO TRP testing
Agreements:
· Further discuss below options in future RAN4 meetings
· Option 1: DFT-s-OFDM is selected for TRP test of NR 2Tx UEs.
· Option 2: CP-OFDM is selected for TRP test of NR 2Tx UEs.
· Option 3: both 


For single-layer UL-MIMO, UE needs to support both DFT-S-OFDM and CP-OFDM. While the conformance test procedure for UE maximum output power specified in TS 38.521-1 is only for DFT-s-OFDM which has smaller MPR value. For TRP testing, the target is to verify the maximum radiated transmit power which is similar as the conductive maximum output power testing. And the MRP values would be verified by the separate test cases for MPR under conductive manner. Therefore, it is proposed to only consider DFT-s-OFDM for TRP test of NR 2Tx UEs.
Proposal 1: RAN4 to only consider DFT-s-OFDM for TRP test of NR 2Tx UEs.
For the scope for single-layer UL MIMO TRP testing, the following agreements are made in [1]:
	Agreements:
· Proposal 1: The overall goal is to enable single-layer UL MIMO TRP for all UEs supporting coherent UE and non-coherent UE capabilities. Test configurations may/may not be the same, FFS.
· Proposal 2: RAN4 further discuss whether UEs with at least one full power PA are in scope or not. Also consider different power classes e.g. PC2 with 26+26 or 26+23.


For the UE with one full power PA, e.g. PC2 with 26+26 or 26+23, the TRP test could be based on the 1Tx which is the same as legacy TRP test methodolgy. Note that when UE has one full power PA, the typical way is to use the full power PA to reach maximum power. There is no need to verify UE TRP performance with 2Tx in this case. Whether the TRP testing should be based on 1Tx or 2Tx can be based on UE’s declariation. For the UE with at least one full power PA, it can be tested by eitehr 1Tx or 2Tx which depends on the UE’s declaration.
Prospoal 2: For the UE with at least one full power PA, it can be tested by eitehr 1Tx or 2Tx which depends on the UE’s declaration.
For the UEs that support uplink full power transmission in UL MIMO, there are three modes including Mode-1, Mode-2, and Mode-full power. For Mode-2 and Mode-full power, the TMPI index is 0 or 1 which means only one Tx port is activated. Note that the TRP testing for 2Tx UEs is to verify the radiated performance of UE when 2Tx are transmitting simultaneously. Therefore, it is suggested to focus on Mode-1 with TMPI index 2 as the baseline. And the fixed TMPI should be considered to simplify the test procedure.
Table 1: PUSCH Configuration for uplink full power transmission (ULFPTx) defined in TS 38101-1
	Table 6.2D.1.3-3: PUSCH Configuration for uplink full power transmission (ULFPTx)
	ULFPTx Mode
	Transmission scheme
	DCI format 
	Modulation
	Number of layers
	Number of Tx Port
	TPMI index

	Mode-1
	Codebook based uplink
	DCI format 0_1
	DFT-s-OFDM, CP-OFDM NOTE3
	1
	2
	2

	Mode-2
	Codebook based uplink
	DCI format 0_1
	DFT-s-OFDM, CP-OFDM
	1
	2
	0 or 1NOTE2

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

	NOTE 1:	The UE is configured with one SRS resource with the parameter nrofSRS-Ports set to 2.
NOTE 2:	TPMI index selected shall be based upon the full power TPMI reported by the UE [9].
NOTE 3:	For PUSCH configured with ULFPTx Mode set to Mode-1, all the transmitter requirement for CP-OFDM based modulation is not needed to be verified if the requirement for UL MIMO has been validated.






Proposal 3: RAN4 to focus on Mode-1 with TMPI index 2 as the baseline. The fixed TMPI should be considered to simplify the test procedure.
2.2  TxD test method

For TxD test method, it was agreed that the baseline test procedure is to transmit power from two antennas simultaneously. RAN4 should study the phase impact when measure 2Tx TRP for both TxD and single-layer UL MIMO. For the UEs supporting both TxD and single-layer UL MIMO, only one case needs to be verified which can be based on the UE’s declaration.
Proposal 4: For the UEs supporting both TxD and single-layer UL MIMO, only one case needs to be verified for TRP which can be based on the UE’s declaration.


3 Conclusions
This contribution provided our considerations on the enhancement of UE TRP and TRS. The following proposals are made:
Proposal 1: RAN4 to only consider DFT-s-OFDM for TRP test of NR 2Tx UEs.
Prospoal 2: For the UE with at least one full power PA, it can be tested by eitehr 1Tx or 2Tx which depends on the UE’s declaration.
Proposal 3: RAN4 to focus on Mode-1 with TMPI index 2 as the baseline. The fixed TMPI should be considered to simplify the test procedure.
Proposal 4: For the UEs supporting both TxD and single-layer UL MIMO, only one case needs to be verified for TRP which can be based on the UE’s declaration.
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