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Background
As per TR 38.883 [1], the conclusion is made about the feasibility for NR DL 256QAM for FR2 which is derived as below.
	The feasibility of FR2 DL 256QAM has been evaluated, including link level simulation, system level simulation and implementation study. Based on the study output, it can be concluded that FR2 DL 256QAM is feasible and beneficial as concluded in section 5.2.1.10, 5.2.2.6 and 5.3, and corresponding requirements shall be discussed and specified afterwards.


As per status report [2], performance requirements for NR DL 256QAM for FR2 need to be initially discussed in this meeting. In this contribution, we share our views on demodulation requirements for NR DL 256QAM for FR2.
Discussion
Testability
The mainly factor of testability is the testable SNR, which is in a certain range due to the limitation of the transmitted signal power of TE. The following Table derived from TS 38.810 shows the maximum SNR for DNF test method with 43.5GHz carrier frequency. 
Table 2.1-1: Maximum SNR for DNF test method with 43.5GHz carrier frequency
	
	Channel Bandwidth
	Maximum SNR

	Single band UE
	100 MHz
	[22.6 dB]

	
	200 MHz
	[19.6 dB]

	Multi-band UE (Note)
	100 MHz
	[20.6 dB]

	
	200 MHz
	[17.6 dB]

	Note:	For ∑MBp from TS 38.101-2 [16] Table 6.2.1.3-4 allow up to 2 dB


Note that the performance requirements are defined with maximum carrier frequency not exceeding 40000MHz as per current TS 38.101-4 [3]. With the carrier frequency decrease, free space path loss can be reduced and UE Refsens can be improved and then leads to the improvement of the maximum testable SNR.
To ensure the UE performance under 256QAM for FR2, RAN4 should evaluate the required SNR for different scenario and then define the performance requirements for NR DL 256QAM for FR2 based on the scenario satisfied the demand that required SNR is less than maximum testable SNR.
Proposal 1: To ensure the UE performance under 256QAM for FR2, RAN4 should evaluate the required SNR for different scenario and then define the performance requirements for NR DL 256QAM for FR2 based on the scenario satisfying the demand that required SNR is less than maximum testable SNR.
Simulation assumption
The principle of determining setup for simulation assumption is that select typical values to reduce the testing cost and satisfy the demand that required SNR is less than maximum testable SNR simultaneously.
Carrier frequency
As mentioned above, the carrier frequency value is negatively correlated with the maximum testable SNR. Therefore we propose to select a lower carrier frequency, i.e. 29GHz (n257) comparing to 39GHz (n260) to meet the demand of the maximum testable SNR.
Channel bandwidth
Similar as carrier frequency, the lower bandwidth the lower maximum of the total power of the bandwidth which means increase of the maximum testable SNR. Therefore we propose to select 50MHz as channel bandwidth.
EVM
At the BS side, an agreement is achieved that the EVM requirement for FR2 DL 256QAM is 3.5% for BS type 2-O. For UE side, we can assume that the EVM is the same 3.5% for simulation considering the component quality.
Phase noise model
Whether the phase models used for the evaluations for the feasibility of DL 256QAM for FR2 can resemble the real UE implementation and whether to explicitly model the phase noise by using the example model in TR 38.803 may need further discussion.
FRC
The selection of MCS and rank is based on the simulation results to meet the demand of the maximum testable SNR.
Other parameters
For other parameters, typical values can be selected to reduce the test cost.
Based on above discussion, we can get the following proposal:
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	Parameters
	Value

	Carrier frequency
	29GHz

	Channel bandwidth
	50MHz

	EVM
	3.5% txEVM

	Phase noise model
	FFS

	FRC
	Rank 1/2, MCS 21/23/25/27

	Propagation condition
	TDL-D30-75

	Antenna configuration
	2x2 ULA low

	SCS
	120kHz

	SSB configuration
	Periodicity 20 ms, Allocated in first slot within 20ms

	PDSCH configuration
	Type A, Start symbol 1, Duration 13

	DMRS configuration
	Type 1, 1 additional DMRS, Single symbol

	TRS configuration
	20 ms periodicity, 2 slots, Offset 10 ms

	PTRS configuration
	Frequency density 2, Time density 1

	TDD UL-DL pattern
	3D1S1U with S=10:2:2

	HARQ process number
	8

	Transform precoding
	CP-OFDM

	Allocated RBs
	Full BWP

	PRB bundling
	2

	Precoding model
	Random Precoding, per slot, WB granularity (codebook configuration Single panel Type 1)

	Receiver type
	MMSE-IRC

	Test metric
	70% of max TP


Proposal
In this contribution, we discuss on the performance requirements for NR DL 256QAM for FR2. Our observations and proposals are:
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