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1.	Introduction
FR2 test method enhancement SI was originally a Rel-16 SI and now it is restarted as Rel-17 SI [1]. EIRP measurement to address polarization gain is one of the topic under objective 2 of this SI. During previous discussion in Rel-16 time frame, the latest agreement on EIRP measurement was captured in the WF [2] in RAN4#93 meeting, reproduced as following:
Objective 2: EIRP measurement
· RAN4 assumes the UE architecture is capable of transmission in 2 polarizations
· Single pol. transmitters not precluded, if they meet core requirements
· If RAN4 finds a conflict between the core requirement and EIRP measurement procedure, then this issue can be addressed with the enhancement

In this contribution, we identify the conflict between the core requirement and EIRP measurement procedure, and discuss how to address the issue in FR2 test method enhancement.
2. 	Discussion
As we know, polarization gain is counted for FR2 peak EIRP core requirement which was derived in Rel-15 based on the assumption of simultaneous 2TX with DFT-s-OFDM waveform. However, in Rel-15 nonCoherent UE is not allowed to transmit with 2TX TPMI=2 (i.e. [1, 1]T) for DFT-s-OFDM waveform for 1 layer codebook based transmission for 2 antenna ports. So in Rel-15 nonCoherent UE only support 1TX TPMI, as shown in Table 7.3.1.1.2-5 of TS 38.212 v15.9.0:
Table 7.3.1.1.2-5: Precoding information and number of layers, for 2 antenna ports, if transform precoder is enabled, or if transform precoder is disabled and maxRank = 1
	Bit field mapped to index
	codebookSubset = fullyAndPartialAndNonCoherent
	Bit field mapped to index
	codebookSubset = nonCoherent

	0
	1 layer: TPMI=0
	0
	1 layer: TPMI=0

	1
	1 layer: TPMI=1
	1
	1 layer: TPMI=1

	2
	1 layer: TPMI=2
	
	

	3
	1 layer: TPMI=3
	
	

	4
	1 layer: TPMI=4
	
	

	5
	1 layer: TPMI=5
	
	

	6-7
	reserved
	
	



In Rel-16, though 2TX TPMI (i.e. [1, 1]T) is possible for nonCoherent UE, it is only feasible for Rel-16 UE supporting UL full power transmission mode1 (ul-FullPowerTransmission = fullpowerMode1). For Rel-16 nonCoherent UE which does not support UL full power transmission, or for Rel-16 nonCoherent UE which supports UL full power transmission mode2 or other mode (ul-FullPowerTransmission = fullpowerMode2 or fullpower), 2TX TPMI (i.e. [1, 1]T) is not available either, as shown in Table 7.3.1.1.2-5  of TS 38.212 v16.2.0:
Table 7.3.1.1.2-5: Precoding information and number of layers, for 2 antenna ports, if transform precoder is enabled and ul-FullPowerTransmission is not configured or configured to fullpowerMode2 or configured to fullpower, or if transform precoder is disabled, maxRank = 1, and and ul-FullPowerTransmission is not configured or configured to fullpowerMode2 or configured to fullpower
	Bit field mapped to index
	codebookSubset = fullyAndPartialAndNonCoherent
	Bit field mapped to index
	codebookSubset = nonCoherent

	0
	1 layer: TPMI=0
	0
	1 layer: TPMI=0

	1
	1 layer: TPMI=1
	1
	1 layer: TPMI=1

	2
	1 layer: TPMI=2
	
	

	3
	1 layer: TPMI=3
	
	

	4
	1 layer: TPMI=4
	
	

	5
	1 layer: TPMI=5
	
	

	6-7
	reserved
	
	



From above analysis, for peak EIRP test which is 1 layer test with DFT-s-OFDM waveform, it can be concluded that 2TX TPMI (i.e. [1, 1]T) is not always possible no matter for Rel-15 or for Rel-16.  During EIRP measurement, there is no procedure to robustly enable 2TX according to TR 38.810. 
So, we can see the fundamental conflict between core requirement and EIRP measurement procedure. Core requirement is derived based on simultaneous 2TX but EIRP measurement procedure can not robustly enable 2TX.
Observation 1:	there is fundamental conflict between core requirement and EIRP measurement procedure. Core requirement is based on simultaneous 2TX but EIRP measurement procedure can not robustly enable 2TX.
In February there was informal email discussion and offline conference call as planned according to the WF [2]. During that discussion companies had achieved the consensus that current test method can correctly capture the power from UE. But the remaining issue is how to enable simultaneous 2TX for 1 layer transmission with DFT-s-OFDM waveform.
Observation 2:	current EIRP test method in TR 38.810 can correctly capture the power from UE. The remaining issue if how to enable simultaneous 2TX for 1 layer transmission with DFT-s-OFDM waveform.
In our previous contribution [3] we also identified the 2TX issue regardless of TE and UE polarization mismatch. Other complicated methods to address TE and UE polarization mismatch like polarization sweeping are not necessary. What we need to do is to focus on the test methods which are reliable and easy to trigger 2TX transmission to align with EIRP core requirement.
Proposal 1:	focus on test methods which are reliable and easy to trigger 2TX transmission to align with EIRP core requirement.
During February informal conference call, TPMI solution was identified as one of the reliable and easy method to trigger 2TX transmission for Rel-16 UE and onwards. However, as analysed above, 2TX TPMI (i.e. [1, 1]T) is not always available even for Rel-16 UE. Even 2TX TPMI is available for Rel-16 UE supporting UL full power transmission mode1, the related MOP requirement is to be specified under clause 6.2D of TS 38.101-2 for UL MIMO where nrofSRS-Ports = 2, the MOP requirement under clause 6.2 of TS 38.101-2 is still not addressed where nrofSRS-Ports = 1. Moreover, UL full power transmission is an optional feature in Rel-16.
Observation 3:	Even UE supports UL full power transmission mode1, TMPI solution to enable 2TX transmission is not feasible for MOP requirements in clause 6.2 of TS 38.102-2 where nrofSRS-Ports = 1.
Since TPMI solution is not feasible, other straightforward method is TX Diversity and/or Test Mode which is reliable and easy to trigger 2TX transmission. RAN4 has agreed to specify TX diversity in Rel-16 which is applicable for both FR1 and FR2. As long as TX Diversity is enabled, polarization gain will be addressed.
Proposal 2:	RAN4 study TX Diversity and/or Test Mode to be applied in EIRP measurement.
There is another problem to consider about TX Diversity. If TX Diversity is transparent, Test Equipment has no way to trigger TX Diversity unless UE always transmits in TX Diversity mode automatically. It is not true in real network. Even UE supports TX Diversity, UE may or may not activate TX Diversity depending on real network status and UE implementation. As mentioned in SID [1], UE may support polarization-specific beam correspondence, where the selection of the transmit beam polarizations is dependent on the power received on each UE polarization. It is normal behaviour in real network but it is not expected in MOP conformance test. So a method is needed to activate TX Diversity for UE under test.
Observation 4:	a method is needed to activate TX Diversity for UE under test.
In FR2 EVM test, a test mode is applied where TX Diversity schemes (frequency diversity) is disabled. In fact, what really matters is frequency diversity, regular TX Diversity is no problem which is just dual polarization transmission with exactly the same signals without delay.
Observation 5:	FR2 EVM test is also feasible under TX Diversity mode as long as it is just dual polarization transmission with exactly the same signals without delay.
For MOP test, it can be considered to align with the EVM test mode approach, e.g., UE side TX Diversity transmission (dual polarization transmission) is triggered by Test Equipment, and then EIRP measurement, EVM measurement and other test cases can be performed. It can be seen that test mode of TX Diversity is applicable for both MOP and EVM test. With this approach, we have a unified test mode for test cases with testability issues.
Proposal 3:	UE side TX Diversity transmission (dual polarization transmission) is triggered by Test Equipment, which is a test mode to address polarization gain and also applicable for EVM measurement.
3. 	Conclusion
Observation 1:	there is fundamental conflict between core requirement and EIRP measurement procedure. Core requirement is based on simultaneous 2TX but EIRP measurement procedure can not robustly enable 2TX.
Observation 2:	current EIRP test method in TR 38.810 can correctly capture the power from UE. The remaining issue if how to enable simultaneous 2TX for 1 layer transmission with DFT-s-OFDM waveform.
Observation 3:	Even UE supports UL full power transmission mode1, TMPI solution to enable 2TX transmission is not feasible for MOP requirements in clause 6.2 of TS 38.102-2 where nrofSRS-Ports = 1.
Observation 4:	a method is needed to activate TX Diversity for UE under test.
Observation 5:	FR2 EVM test is also feasible under TX Diversity mode as long as it is just dual polarization transmission with exactly the same signals without delay.
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Proposal 2:	RAN4 study TX Diversity and/or Test Mode to be applied in EIRP measurement.
Proposal 3:	UE side TX Diversity transmission (dual polarization transmission) is triggered by Test Equipment, which is a test mode to address polarization gain and also applicable for EVM measurement.
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