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1 Introduction 
In RAN4#105, the enhancements on test method of UE TRP and TRS were discussed and the WF was approved in [1]. In this meeting, we provide our views on the remaining issues.
2 Discussion 
2.1  Single-layer UL MIMO TRP Testing

As agreed in [1], the general testing procedure for 2Tx TRP testing is to set active simultaneously Tx as the 1st priority. Therefore, RAN4 needs to select a proper TPMI for single-layer UL MIMO TRP testing.
	Issue 1-1-3: General testing procedure for 2Tx TRP test 
Agreements:
· Enable 2Tx antenna active simultaneously for 2Tx testing as 1st priority.
· Sequential 1Tx test and then sum up with FFS data processing approach can be further studied as 2nd priority.



	Issue 1-1-5: Proper TPMI-index for UL-MIMO TRP test 
Agreements:
· RAN4 can further study the TPMI index for single-layer UL MIMO TRP testing. 
· TPMI index selection and single TPMI index approaches can be considered
· Dynamic TPMI-index is not precluded.



As defined in TS38.101-1, there are three modes including Mode-1, Mode-2, and Mode-full power for the UEs that support uplink full power transmission in UL MIMO. 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. To align the agreement of Issue 1-1-3 from last meeting, RAN4 should 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 1: RAN4 to select Mode-1 with TMPI index 2 as the baseline. The TMPI should be fixed during the testing.
2.2  TxD TRP Testing

In RAN4#105, the LS in [2] was sent to RAN5 on seeking more information on TxD configuration. MoP testing for UE with TxD defined for conducted mode has been defined in section 6.2G.1 of TS 38.521-1[3]. As shown in the highlighted test procedure below, continuously uplink power control "up" commands are sent by SS to make sure UE will transmit from 2Tx and then the conductive power is the sum of the mean power of the UE at each antenna connector. 
As we understand, the MoP requirements for the UE with TxD is defined as the sum of the maximum output power from both UE antenna connectors. As the realistic UE behavior, UE has to be transmitting simultaneously when measuring the power from two connectors. With that, we have the following proposal: 

Proposal 2: RAN4 to define test methods for TxD capable UE with two antennas transmission simultaneously. 
Proposal 3: The impact of phase difference variation on TRP in TxD testing should be analyzed based on the measurement data.
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1.	SS sends uplink scheduling information for each UL HARQ process via PDCCH DCI format 0_1 for C_RNTI to schedule the UL RMC according to Table 6.2G.1.4.1-1, Table 6.2G.1.4.1-3 and Table 6.2G.1.4.1-4. Since the UE has no payload and no loopback data to send the UE sends uplink MAC padding bits on the UL RMC.
2.	Send continuously uplink power control "up" commands in every uplink scheduling information to the UE; allow at least 200ms starting from the first TPC command in this step for the UE to reach PUMAX level.
3.	Measure the sum of the mean power of the UE at each antenna connector in the channel bandwidth of the radio access mode. The period of measurement shall be at least the continuous duration of one active sub-frame (1ms) and in the uplink symbols. For TDD symbols with transient periods are not under test.
4.	For UEs supporting Power Class 1.5, repeat steps 1~3 on the applicable bands with message exception of P-Max defined in Table 6.2G.1.4.3-2. For P-Max=23, UL RMC shall be set according to Table 6.2G.1.4.1-3. For P-Max=26, UL RMC shall be set according to Table 6.2G.1.4.1-1.
5.	For UEs supporting Power Class 2, repeat steps 1~3 on the applicable bands with message exception of P-Max defined in Table 6.2G.1.4.3-2. UL RMC shall be set according to Table 6.2G.1.4.1-3.
6.	For UEs supporting Power Class 1.5 with UE capability maxUplinkDutyCycle-PC1dot5-MPE-FR1-r16, repeat steps 1~3 on the applicable bands with message exception of TDD UL-DL pattern defined in Table 6.2.1.4.3-4, Table 6.2.1.4.3-5, Table 6.2G.1.4.3-3, Table 6.2G.1.4.3-4, Table 6.2G.1.4.3-5, Table 6.2G.1.4.3-6, Table 6.2G.1.4.3-7, Table 6.2G.1.4.3-8, Table 6.2G.1.4.3-9 and Table 6.2G.1.4.3-10 which the UplinkDutyCycle is closest less than or equal to the maxUplinkDutyCycle-PC1dot5-MPE-FR1-r16 reported by UE. Before Step 3, wait for at least 10ms for the UE to complete the evaluation period. UL RMC shall be set according to Table 6.2G.1.4.1-4.
7.	For UEs supporting Power Class 1.5 with UE capability maxUplinkDutyCycle-PC1dot5-MPE-FR1-r16, repeat steps 1~3 on the applicable bands with message exception of TDD UL-DL pattern defined in Table 6.2.1.4.3-4, Table 6.2.1.4.3-5, Table 6.2G.1.4.3-3, Table 6.2G.1.4.3-4, Table 6.2G.1.4.3-5, Table 6.2G.1.4.3-6, Table 6.2G.1.4.3-7, Table 6.2G.1.4.3-8, Table 6.2G.1.4.3-9 and Table 6.2G.1.4.3-10 which the UplinkDutyCycle is closest larger than maxUplinkDutyCycle-PC1dot5-MPE-FR1-r16 and half the UplinkDutyCycle is no larger than maxUplinkDutyCycle-PC1dot5-MPE-FR1-r16 reported by UE. Before Step 3, wait for at least 10ms for the UE to complete the evaluation period. UL RMC shall be set according to Table 6.2G.1.4.1-1.
8.	For UEs supporting Power Class 1.5 with UE capability maxUplinkDutyCycle-PC1dot5-MPE-FR1-r16, repeat steps 1~3 on the applicable bands with message exception of TDD UL-DL pattern defined in Table 6.2.1.4.3-4, Table 6.2.1.4.3-5, Table 6.2G.1.4.3-3, Table 6.2G.1.4.3-4, Table 6.2G.1.4.3-5, Table 6.2G.1.4.3-6, Table 6.2G.1.4.3-7, Table 6.2G.1.4.3-8, Table 6.2G.1.4.3-9 and Table 6.2G.1.4.3-10 which half the UplinkDutyCycle is larger than maxUplinkDutyCycle-PC1dot5-MPE-FR1-r16 reported by UE. Before Step 3, wait for at least 10ms for the UE to complete the evaluation period. UL RMC shall be set according to Table 6.2G.1.4.1-3.
9.	For TDD UEs supporting Power Class 2 with UE capability maxUplinkDutyCycle-PC2-FR1, repeat steps 1~3 on the applicable bands with message exception of TDD UL-DL pattern defined in Table 6.2.1.4.3-4 and Table 6.2.1.4.3-5 which the UplinkDutyCycle is closest less than or equal to the maxUplinkDutyCycle-PC2-FR1 reported by UE. Before Step 3, wait for at least 10ms for the UE to complete the evaluation period.








3 Conclusions
This contribution provided our considerations on the enhancement of test method for TRP and TRS. The following proposals are made:
Proposal 1: RAN4 to select Mode-1 with TMPI index 2 as the baseline. The TMPI should be fixed during the testing.
Proposal 2: RAN4 to define test methods for TxD capable UE with two antennas transmission simultaneously. 
Proposal 3: The impact of phase difference variation on TRP in TxD testing should be analyzed based on the measurement data.
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