[bookmark: _Ref399006623][bookmark: _Toc92513360][bookmark: _GoBack]3GPP TSG-RAN WG4 Meeting #106                                          R4-2302371
Athens, Greece, Feb 27 – Mar 03, 2023

Source: 	Huawei, HiSilicon
Title: 	On PTRS correction for EVM test
Agenda Item:	9.7.2
Document for:	Approval
Introduction
WF on FR2 UL 256QAM in last RAN4 meeting can be found at [1], in which some issues related to PTRS have not been concluded. Since EVM is the dominant factor to determine the further evaluation of MPR for UE supporting UL 256QAM, the remaining issues for PTRS should be settled down soon. 
This contribution provides our consideration on PTRS correction for EVM calculation and test.
Discussion
PTRS configuration
For PTRS configuration, two options were discussed in the WF:
· 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.
In our view, PTRS configuration of K=2, L=1 has enough density to compensate CPE. The main purpose of PTRS configuration in RAN4 is for EVM test, which does not exclude flexible usage of IE PTRS-DensityRecommendationSetUL in real network. Therefore, fixed PTRS configuration with K=2, L=1 should be considered in RAN4. 
Proposal 1: It is proposed to define fixed PTRS configuration with K=2, L=1 for all devices in the EVM test.
PTRS correction methods
One option was discussed in the WF,
· For CP-OFDM
· PTRS correction is implemented by de-rotation of each sub carrier in an OFDM symbol. The de-rotation angle is estimated as the frequency domain average of the phase rotation of all the PTRS tones in the allocation.
· For DFT-s-OFDM: 
· PTRS correction is implemented by de-rotation of each time-domain symbol by the estimated instantaneous phase deviation. 
· The instantaneous phase deviation impacting a data symbol due to DUT phase noise is estimated by linearly interpolating between the phase deviations determined for the nearest neighbouring PTRS groups. The phase deviation for each PTRS group is determined as the time domain arithmetic mean phase deviation of all PTRS symbols in the group.
The issue was left in last meeting for further check and discussion of the proposed method. With further consideration, we think the method in the WF can fulfil the purpose of PTRS correction for both CP-OFDM and DFT-s-OFDM, hence we’d like to make confirmation of the PTRS correction method in this meeting. 
Proposal 2: It is proposed to adopt the PTRS correction method, i.e. option 1, in the WF of last meeting.
EVM calculation flow with PTRS
EVM calculation flow with PTRS was further proposed in [2]. In general, we are ok with the diagram, but some ambiguities exist in the calculation flow which we want to further elaborated. Two additional blocks should be added into the diagram as shown below based on the figure in [2].
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Figure 1: Updated EVM calculation flow with PTRS
Proposal 3: It is proposed to capture the updated EVM calculation flow with PTRS in Annex of the specification.
ICI compensation
In past discussion, the common understating is that PTRS can be utilized to compensate phase noise caused by CPE, but no conclusion on ICI compensation. According to the previous study in RAN4, including other WIs, it is observed that elimination level of CPE has relationship to the phase noise model and selected SCS, which may cause inconsistency for EVM test upon different devices. Thus, we think ICI compensation with PTRS should also be considered for EVM test. The PTRS configuration for ICI compensation can be further discussed.
Proposal 4: It is proposed to consider ICI compensation with PTRS for better performance of UE supporting UL 256QAM.
Conclusion
This contribution provides further consideration on PTRS correction for EVM test.
Proposal 1: It is proposed to define fixed PTRS configuration with K=2, L=1 for all devices in the EVM test.
Proposal 2: It is proposed to adopt the PTRS correction method, i.e. option 1, in the WF of last meeting.
Proposal 3: It is proposed to capture the updated EVM calculation flow with PTRS in Annex of the specification.
Proposal 4: It is proposed to consider ICI compensation with PTRS for better performance of UE supporting UL 256QAM.
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