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1  Introduction 
This contribution discusses certain open topics based on WF [1] from RAN4#105. Proposals are made on PTRS configuration and minimum EIRP requirements for EVM test.
2  Discussion
2.1 PTRS configuration
During RAN4#105 the PTRS configuration handling was discussed. There are two main views. One is to define a fixed PTRS configuration for all devices and the other is to let the UE signal its recommended PTRS configuration for optimum UL performance. The meeting could not reach an agreement on one of the options. The WF [1] captures the following:
	PTRS
· Issue 4-1-1: PTRS configuration
· Option 1: PTRS configuration shall be aligned with the UE’s recommended PTRS configuration. (IE PTRS-DensityRecommendationSetUL)
· Option 2: Using a fixed PTRS configuration for all devices for the EVM test.
· It is reasonable to stick with a Rel-15 PTRS configuration of K=2, L=1 only, If only CPE compensation method is used (with no ICI compensation) and having in mind the test implementation.
  => FFS in next meeting


The performance gain for different PTRS configuration were analysed in [2] [3] and it was found that the gain is dependent on the device specific phase noise profile with respect to the applied PTRS configuration. It seems that there exists no optimum PTRS configuration for all devices which would favour a device signalling its recommended setup to the network and test equipment.
Observation 1: Previous analysis on PTRS performance found that the gain is dependent on the device specific phase noise profile with respect to the applied PTRS configuration. It seems that there exists no optimum PTRS configuration for all devices which would favour a device signalling its recommended setup to the network and test equipment.
Proposal 1: PTRS configuration should be aligned with the UE’s recommended PTRS configuration. (IE PTRS-DensityRecommendationSetUL)

2.2 Minimum EIRP requirements for EVM test
The WF [1] proposes to discuss minimum EIRP requirements for EVM test in RAN4#106. The specification TS 38.101-2 defines the EVM budget and the minimum UE EIRP in clause 6.4.2.1. The modulations have specifically defined UE EIRP thresholds which are dependent on the UE power class. The UE EIRP threshold for QPSK, 16QAM and 64QAM feature a -1dB/dB relation which is being used in the following to derive the minimum UE EIRP for 256QAM. 
The Figures 1 to 3 display the EVM to EIRP relation for the different modulations with respect to power classes. The minimum EIRP for 256QAM is calculated by applying the -1dB/dB relationship and using the UE EIRP value for 64QAM as reference. With this setup the following values are obtained:
· UE EIRP for PC1: 18.2dBm
· UE EIRP for PC2, PC3, PC4: 1.2dBm
· UE EIRP for PC5: 8.2dBm
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Figure 1: Minimum UE EIRP for PC1
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Figure 2: Minimum UE EIRP for PC2, PC3 and PC4
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Figure 3: Minimum UE EIRP for PC5
	




The applied linear analysis is a simple method allowing to derive the minimum UE EIRP requirements for different modulations when there are no further limitations involved. However, for 256QAM there exists a considerable thermal noise and phase noise contribution which limits the minimum UE EIRP. According to our analysis for PC3 devices a correction factor of 1.2dB needs to be introduced to account for thermal and phase noise. The proposal assumes that the correction factor can be translated one to one for other device classes. The values are rounded to the next higher 0.5dB and we propose to set the values as listed in the proposal below.
Proposal 2: We propose to set the minimum UE EIRP for 256QAM as listed below. 
· UE EIRP for PC1: 19.5dBm
· UE EIRP for PC2, PC3, PC4: 2.5dBm
· UE EIRP for PC5: 9.5dBm

It is proposed to use a similar scaling strategy as used for FR2-2 where the minimum UE EIRP is scaled with bandwidth. Thermal noise contribution represents a limitation for high order modulations such as 256QAM due to tight EVM budget. To account for this issue the scaling of minimum UE EIRP should start with 200MHz. The proposed scaling is shown in the table below:
Table 6.4.2.1-3x: Parameters for Error Vector Magnitude for power class 3 in FR2-1
	
	
	Level

	
Parameter
	Unit
	50 MHz
	100 MHz
	200 MHz
	400 MHz

	UE EIRP for UL 256 QAM
	dBm
	 2.5
	 2.5
	 5.5
	 8.5

	Operating conditions
	Normal Conditions

	NOTE 1:	PTRS is configured for 256 QAM



Proposal 3: Noise contributions represent a limitation for higher order modulations such as 256QAM due to tight EVM budget. It is proposed to use a similar scaling strategy as for FR2-2 and to introduce minimum UE EIRP scaling for 256QAM according to Table 6.4.2.1-3x since various noise sources provide a stronger issue for high order modulations such as 256QAM due to the tight EVM budget. 
3  Conclusions
This contribution discusses PTRS implications and minimum UE EIRP values FR2 256QAM. The following observation and proposal are made:
Observation 1: Previous analysis on PTRS performance found that the gain is dependent on the device specific phase noise profile with respect to the applied PTRS configuration. It seems that there exists no optimum PTRS configuration for all devices which would favour a device signalling its recommended setup to the network and test equipment.
Proposal 1: PTRS configuration should be aligned with the UE’s recommended PTRS configuration. (IE PTRS-DensityRecommendationSetUL)

Proposal 2: We propose to set the minimum UE EIRP for 256QAM as listed below. 
· UE EIRP for PC1: 19.5dBm
· UE EIRP for PC2, PC3, PC4: 2.5dBm
· UE EIRP for PC5: 9.5dBm


Proposal 3: Noise contributions represent a limitation for higher order modulations such as 256QAM due to tight EVM budget. It is proposed to use a similar scaling strategy as for FR2-2 and to introduce minimum UE EIRP scaling for 256QAM according to Table 6.4.2.1-3x since various noise sources provide a stronger issue for high order modulations such as 256QAM due to the tight EVM budget. 
Table 6.4.2.1-3x: Parameters for Error Vector Magnitude for power class 3 in FR2-1
	
	
	Level

	
Parameter
	Unit
	50 MHz
	100 MHz
	200 MHz
	400 MHz

	UE EIRP for UL 256 QAM
	dBm
	 2.5
	 2.5
	 5.5
	 8.5

	Operating conditions
	Normal Conditions

	NOTE 1:	PTRS is configured for 256 QAM
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