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Introduction
In the last RAN4#84 meeting, draft CR to TS 37.105 on transmitted signal quality was approved. In the discussion on the EVM requirement, it was found out there are some misalignments in TR 37.843.

In this contribution we provide TP to TR 37.843 to fix the misalignments and to finalize the text by removing FFS remained in the current version of TR 37.843.
Discussion
In the last RAN4#84 meeting, draft CR to TS 37.105 on transmitted signal quality [1] was approved. The approved text is shown below.

9.6.4
OTA Modulation quality

9.6.4.1
General

OTA modulation quality is defined by the difference between the measured carrier signal and a reference signal. Modulation quality can be expressed e.g. as Peak Code Domain Error (PCDE) or Relative Code Domain Error (RCDE) or Error Vector Magnitude (EVM) for UTRA and Error Vector Magnitude (EVM) for E-UTRA. 

The OTA modulation quality requirement is defined as a directional requirement at the RIB and shall be met within the OTA coverage range.
In the approved text, it is clearly mentioned that the OTA modulation quality requirement shall be met within the OTA coverage range. It is in line with RAN4 agreement.

In the discussion in RAN4 NR ad-hoc#3, it was found out that there are misalignments in TR 37.843 on this topic. Reviewing TR 37.843, we can see “modulation quality (EVM)” requirement is defined within the OTA coverage range in Table 5.1-1 as below.

Table 5.1-1: Overview of radiated Tx requirements

	AAS BS requirement
	OTA requirement type
	Coverage range
	Notes

	Base station output power
	Output power accuracy for EIRP
	Directional requirement
	OTA  peak directions set
	Output power accuracy for EIRP requirement is already included as a core requirement in TS 37.105.

	
	Output power accuracy for TRP
	TRP
	n/a
	

	Output power dynamics
	Directional requirement
	OTA  peak directions set
	

	Transmit ON/OFF power
	FFS
	FFS
	

	Frequency Error
	Directional requirement
	OTA coverage range
	

	Time Alignment Error
	Directional requirement
	OTA coverage range
	

	Modulation Quality (EVM)
	Directional requirement
	 OTA coverage range
	

	Unwanted emissions
	TRP
	n/a
	

	Adjacent Channel Leakage Radio (ACLR)
	TRP
	n/a
	

	Transmitter intermodulation
	FFS
	FFS
	

	…
	…
	…
	


However, in sub clause 5.5.4.2 for modulation quality, it is mentioned that EVM must be met across the EVM directions range as below.

5.5.4.2
Modulation Quality OTA: Core requirement

The EVM requirement however is important only between the BS and its intended UE. Hence the EVM is only of importance in directions where the BS intends to communicate with the UE’s. It is therefore in a set of specific directions from the AAS BS which is of interest rather than the average or total EVM over the entire sphere. In this respect the EVM requirement is different in nature to the ACLR requirement.

The range of directions which the AAS BS meets the EVM requirement is declared by the manufacturer as an EVM directions range.
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Figure 5.5.4.2-1. Example of EVM directions range and 5 conformance points

The manufacturer is to declare the EVM directions range and the EVM must be met across the range of directions.

How the OTA EVM requirements apply with respect to the existing (i.e. Rel-13/14) EIRP directions set and the beam declarations is FFS.

How to apply EVM requirements for AAS BS with multiple transceivers but without the ability to user beam steer is FFS.

5.5.4.3
Modulation Quality OTA: Conformance requirement

For conformance testing the centre direction and the 4 extreme directions in θ and ϕ of the EVM directions range, as shown in Figure 5.5.4.2-1 are declared and tested.

For conformance testing purposes, the EVM shall be tested at the maximum and minimum power settings, in order to comply with the total power dynamic range requirement (refer to the Total power dynamic range requirement for E-UTRA in section 5.3).

This is a clear misalignment and text in sub clauses 5.5.4.2 and 5.5.4.3 should be fixed.
In sub clause 5.5.4.2, we see two FFSs.  

For the first one, we use the OTA coverage range for the range the EVM requirement shall be met. From the definition of the OTA coverage range, EIRP accuracy requirement shall be met in the OTA coverage range. There is no meaning to associate with the Rel-13 EIRP directions set. Therefore, we can delete the sentence with the first FFS.

For the second one, in the text in [1], we have agreed same EVM requirements are applied. Therefore, we can delete the sentence with the second FFS.
Conclusion

Based on the discussion on NR signal parameters for co-location transmitter intermodulation above, following TP to TR 38.xxx (BS RF) is provided.
TEXT PROPOSAL:

--------------Start of text proposal-------------
5.5.4.2
Modulation Quality OTA: Core requirement

The EVM requirement however is important only between the BS and its intended UE. Hence the EVM is only of importance in directions where the BS intends to communicate with the UE’s. It is therefore in a set of specific directions from the AAS BS which is of interest rather than the average or total EVM over the entire sphere. In this respect the EVM requirement is different in nature to the ACLR requirement.

The range of directions which the AAS BS meets the EVM requirement is declared by the manufacturer as an OTA coverage range.
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Figure 5.5.4.2-1. Example of OTA coverage range and 5 conformance points

The EVM must be met across the OTA coverage range.


5.5.4.3
Modulation Quality OTA: Conformance requirement

For conformance testing the centre direction and the 4 extreme directions in θ and ϕ of the OTA coverage range, as shown in Figure 5.5.4.2-1 are declared and tested.

For conformance testing purposes, the EVM shall be tested at the maximum and minimum power settings, in order to comply with the total power dynamic range requirement (refer to the Total power dynamic range requirement for E-UTRA in section 5.3).

--------------End of text proposal-------------
�Comment to rapporteur:


Please modify the text in the figure.


“OTA EVM directions range” should be changed to “OTA coverage range”
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