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Introduction
The ongoing discussion regards whether the existing UE demodulation performance requirements can be extended to the 47GHz band according to the WID in [1]. 
The WF [2] encourages companies to provide further evaluation results for the eventual applicability of a margin to the demodulation requirements still under discussion (64QAM Rank2, 16QAM Rank 1 with Enhanced Receiver Type 1), so this paper presents some simulation results based on the simulation assumptions in the WF. Also, we address whether requirements for 256QAM can be applicable.
Simulation Setup and Results
Simulation Setup 
The simulation results listed in this section compare demodulation performances for different carrier frequencies, to inform the ongoing discussion in RAN4 on whether the limit of applicability of the current UE demodulation requirements for FR2 (40GHz) can be extended to 48.2GHz, with the goal to include the 47 GHz band (n262).
The simulation assumptions and the tests presented here are in line with the agreements in the WF [1], and the performance is compared between carrier frequency 39GHz and 48GHz. 
64QAM Rank 2, 16 QAM with Enhanced Receiver Type 1 Results
During the discussion in the past RAN4 meeting options were discussed to apply the current FR2 requirements for the 47GHz band for 64QAM Rank 2 and 16 QAM Rank 1 with Enhanced Receiver Type 1 with an extra margin of:
· Option 1: 1.0dB;
· Option 2: 0.7dB;
· Option 3: 0.5dB; 
· Option 4: No extra margin;
To provide our view on this option, we show here below a set of comparison obtained using the UE Phase Noise model from TR 38.803, Example 2.





[bookmark: _Hlk79067807]Table 1: 16QAM Rank 1 with Enhanced Receiver Type 1 throughput comparison for different Fc, UE Phase Noise model from TR 38.803, Example 2
	Test Number
	Table
	Test
	Carrier Frequency 
	Alignment SNR 
(@70% Peak Throughput)

	Test 3-1
	7.2.2.2.1-3
	16QAM Rank 1 with Enhanced Receiver Type 1
	39GHz
	16.05 dB

	“
	“
	16QAM Rank 1 with Enhanced Receiver Type 1
	48GHz
	16.35dB



Table 2:  64QAM, Rank 2 throughput comparison for different Fc, UE Phase Noise model from TR 38.803, Example 2
	Test Number
	Table
	Test
	Carrier Frequency 
	Alignment SNR 
(@70% Peak Throughput)

	Test 2-6
	7.2.2.2.1-4
	64QAM (MCS 17), Rank 2
	39GHz
	15.55 dB

	“
	“
	64QAM (MCS 17), Rank 2
	48GHz
	15.85 dB



Observation 1: The SNR degradation in demodulation performance between 47GHz (band n262) and 39 GHz, for 64 QAM Rank 2 (Tests 2-6) and 16QAM Rank 1 with Enhanced Receiver Type 1 (Test 3-1) in 38.101-4 is smaller than 0.5dB when using UE Phase Noise model from TR 38.803, Example 2.
Proposal 1: For FR2 UE Demodulation performance, apply the existing UE performance requirements in 38.101-4 up to 48.2GHz (including n262) without introducing extra margin.
Discussion on 256 QAM
During the previous meeting there have been arguments over whether UE Example 2 should be used as a reference model to investigate the expected impact on the requirement of introducing the new n262 Band.
Our company’s position is that the Phase Noise model based on UE Example 2 is pessimistic and it should not be used to evaluate this relaxation.
To support this view, we can reference [5] TR 38.883 V16.0.0: “Study on support of NR downlink 256 Quadrature Amplitude Modulation (QAM) for frequency range 2 (FR2)”.
In [5], 5 options were proposed for Phase Noise Model in the simulation results alignment phase (Table  5.2.1.1-1):
	Phase noise model
	TR 38.803 model (in section 6.1.10 and section 6.1.11)
modelled Phase noise for TX and RX
Option a): example1 (BS) + example1(UE)
Option b): example2 (BS) + example2(UE)
Option c): example2 (BS) + example2(BS)
Option d):example2 (BS) + PN model config1: example1(UE)
Option e): Other phase noise models, e.g. ones extracted from commercially available components or published results, are not excluded



Out of the 8 companies that provided results included in [5], only one company (CATT) used option b), which includes UE Example 2 to submit results, according to Table 5.2.1.1-2.
	Parameter 
	CTC[5]
	Nokia[6][15]
	Docomo[7]
	Huawei[8]
	Ericsson[9]
	CATT[10]
	Intel[11]
	Qualcomm[12]

	Phase noise model
	Option a)
	
	
	
	
	
	
	
	

	
	Option b)
	
	
	
	
	
	
	
	

	
	Option c)
	
	
	
	
	
	
	
	

	
	Option d)
	
	
	
	
	
	
	
	

	
	Option e)
	
	
	
	
	
	
	
	example1BS+example2UE
internal PN model



Observation 2: In the Study TR for the support of NR DL 256 (QAM) for FR2, most of the companies did not submit results using Phase Model UE Example 2.
Proposal 2: To evaluate whether UE demodulation requirements are applicable for the 47GHz band or they need an extra margin, exclude results based on Model UE Example 2 and encourage companies to provide results based on other models, in line with the study done in TR 38.883. 
Conclusions
On 64 QAM Rank 2 and 16 QAM Rank 1 with Enhanced Receiver Type 1:
Observation 1: The SNR degradation in demodulation performance between 47GHz (band n262) and 39 GHz, for 64 QAM Rank 2 (Tests 2-6) and 16QAM Rank 1 with Enhanced Receiver Type 1 (Test 3-1) in 38.101-4 is marginal and smaller than 0.5dB when using UE Phase Noise model from TR 38.803, Example 2.
Proposal 1: For FR2 UE Demodulation performance, apply the existing UE performance requirements in 38.101-4 up to 48.2GHz (including n262) without introducing extra margin.
On 256 QAM:
Observation 2: In the Study TR 38.883 for the support of NR DL 256 (QAM) for FR2, most of the companies did not submit results using Phase Model UE Example 2.
Proposal 2: To evaluate whether UE demodulation requirements are applicable for the 47GHz band or they need an extra margin, exclude results based on Model UE Example 2 and encourage companies to provide results based on other models in line with TR 38.883. 
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