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1 Introduction
WF[1] was approved and agreements for EVM measurement enhancement is captured:
	· RAN4 shall specify solution(s) for transmit signal quality issue due to polarization basis mismatch

· RAN4 shall send LS to RAN5 to notify the transmit signal quality issue and the agreed solution(s) for corresponding alignment in the end

· FFS 2L and 1L setups should be agreed as a package

· The study item outcome will capture clear guidance related to this enhancement

· Companies are encouraged to provide further analysis of the following:

· How to handle the probability of having a non-invertible matrix in the demodulation paths of both proposed schemes

· Potential differences in calculated EVM of both proposed schemes

· Other solutions not excluded based on the condition aligned with previous agreement 

· TP drafting: it is proposed to postpone the TP related to this setup until the next meeting, with the understanding that companies will seek ways to converge on the above aspects in the interim

· FFS whether the enhanced solutions applicable for all the requirements within transmit signal quality


This paper provides some analysis on FR2 EVM measurement enhancement. 
2 Discussion
FR2 EVM measurement was initially discussed in RAN4 #88bis, the problem is raised up with the fact that TE measurement in single polarization one time. It leads to frequency fading that shown with spectral flatness. Such flatness leads to incorrect EVM measurement result. 4 solutions are provided then:
	Option 
	Description
	Applicability
	Detail

	1
	TE must adopt dual polarization coherent receivers
	Future Release
	Core requirements remain applicable. Feasibility is FFS

	2
	TE must adjust the alignment of its single polarization receiver to optimal angle for DUT
	Future Release
	Core requirements remain applicable. Feasibility is FFS

	3
	UE must disable frequency diversity schemes during compliance test
	Rel-15
	Core requirements remain applicable

	4
	UE must disable simultaneous transmission in two polarizations during compliance test 
	Rel-15
	RAN4 has not defined new requirements for UEs that have to modify their behaviour per this option. FFS applicability to all UE types.


LS to RAN5 is sent with the 4 solutions, and Rel-15 measurement are adopted with solution 3 for EVM measurement.

While solution 1 is related to TE side enhancement, the corresponding discussion moves into FR2 enhanced SI.
All the discussions are based on Tx diversity implementation on UE’s 2 polarizations.

Observation 1: The EVM measurement discussion was initiated on Tx diversity EVM measurement. 
For FR2 UL MIMO, considering limited inter-polarization isolation on UE side and single polarization measurement on TE side, 2 layer codebook is alternatively changed into 1 layer codebook for measurement, which is defined in TS 38.101-2:

	The requirement may alternatively be verified in each of the single layer UL MIMO configurations as specified in Table 6.4D.0-1.

Table 6.4D.0-1: Alternative UL MIMO configuration for transmit signal quality tests

Transmission scheme

DCI format

TPMI Index

Codebook based uplink

DCI format 0_1

0

Codebook based uplink

DCI format 0_1

1




Combined with the issue of fixed TPMI configuration for polarization mismatch, this issue can be classified into following cases:
1. UEs do not support Rel-15 coherent and Rel-16 full power transmission, Tx diversity maybe implemented by UE
· TE side simply use 2 polarization receiver can solve the problem

· Or use the methodology in Rel-15

2. UEs support Rel-15 coherent or Rel-16 full power transmission, fixed [1 1] codebook is used
· Similar as for bullet 1

3. UEs support 2 layer UL MIMO and configures with DCI format 0_1 2 layer TPMI index as 0, it relates to following problem
· TE side need to use 2 polarization receiver

· MIMO receiver on TE side: Considering only [image: image1.png]


 codebook is used, zero forcing CE improvement may be limited, but can eliminate inter-layer interference.
Compared with the method using in R4-2104489 and R4-2104489, the key difference is whether the inter-layer interference is eliminated with more freedom degree estimation. Each method are with specific diagram which seems give much limitation on TE implementation. In our understanding, such limitation should be avoided, e.g. both measured symbols and reconstructed symbols are for LS channel estimator. Instead of imposing specific measurement diagram into the standard, we prefer to leave space on TE implementation and to verify on the inter-layer elimination.
Proposal 1: Discuss the EVM measurement enhancement for the above 3 cases separately. It does not need to consider as a package.
Proposal 2: RAN4 do not provide specific measurement method or diagram which has big limitation on TE implementation. Instead of implementation limitation, we could verify on the inter-layer elimination by the TE, this procedure could be defined as a calibration procedure.
The other issue, whether the enhanced solutions applicable for all the requirements within transmit signal quality, including frequency error, IBE, carrier leakage, although these requirements are measured after FFT, they are used to describe on emission level or frequency accuracy. We think these requirements does not need the enhanced measurement solutions.

Proposal 3: only EVM requirement need to consider of the enhanced measurement solutions.
3 Conclusion

In this contribution we discussed on the open issues on FR2 EVM measurement enhancement, according to the analysis, we have the following proposals: 
Observation 1: The EVM measurement discussion was initiated on Tx diversity EVM measurement. 

Proposal 1: Discuss the EVM measurement enhancement for the above 3 cases separately. It does not need to consider as a package.

Proposal 2: RAN4 do not provide specific measurement method or diagram which has big limitation on TE implementation. Instead of implementation limitation, we could verify on the inter-layer elimination by the TE, this procedure could be defined as a calibration procedure.

Proposal 3: only EVM requirement need to consider of the enhanced measurement solutions.
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