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Introduction
We share our view on next steps to investigate if deviation from existing FR2 EVM side conditions is justified for n262.
Discussion
The UL EVM requirement for FR2 UEs for previously defined bands (24 GHz- 43 GHz) have been specified without configuring UL PTRS. PTRS can help mitigate effects of phase noise under certain limited conditions, but they represent significant throughput overhead to be effective. It therefore behoves RAN4 to carefully determine those conditions prior to specifying PTRS in the UL side conditions for EVM testing.
Several aspects play into effectiveness of PTRS: the configured PTRS configuration, the phase noise ‘cancelling’ algorithm in the receiver (TE) and the actual phase noise profile (UE). For the RAN4 analysis effort, RAN4 must first converge on the phase noise cancelling algorithm and the PTRS configuration.
A further dimension of variation is waveform type. RAN1-defined strategy of inserting PTRS symbols into the waveform depend on type, CP-OFDM v/s DFT-s-OFDM. The former uses frequency domain reference symbols while the latter uses time domain symbols. This difference forces different processing and different effectiveness.
With the details listed above settled, a simulation campaign across companies can then be used to determine the impact of PTRS on the EVM floor from phase noise effects. A calibration condition would help ensure that the simulation framework is similar across efforts from various companies. This calibration condition would consist of details like channel BW, SCS, allocation, agreed PTRS configuration, agreed mitigation algorithm, and perhaps a comparison of waveform EVM with and without PTRS processing.
The table below summarizes the steps to lay the foundation prior to a PTRS simulation campaign and its introduction into EVM side conditions. 
	
	DFT-s-OFDM
	CP-OFDM

	PTRS configuration
	number of clusters, number of symbols per cluster, positions of the clusters
	Frequency domain and time domain density

	Phase noise mitigation algorithm
	Detail of algorithm to be implemented in TE
	Detail of algorithm to be implemented in TE

	Calibration condition
	Phase noise profile, channel BW, allocation, and mod. Complexity
	Phase noise profile, channel BW, allocation, and mod. Complexity



Proposal: RAN4 to determine PTRS configuration, phase noise TE algorithm and a calibration condition for both waveform types, DFT-s- and CP- OFDM prior to specifying PTRS in UL for the EVM requirement.
Reference
[1] R4-2016879, ‘WF on UE RF requirement of n262’, Qualcomm, RAN4#97-e, Nov 2020
1


2


