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1
Background
In 3GPP RAN#97-e meeting a revised Rel-18 WID on “NR RF requirements enhancement for frequency range 2 (FR2), Phase 3” has been approved [1]. One of the working areas of the WI is to specify the support for 256QAM on UL with the following objectives:

· Investigate and enable UL 256QAM for FR2-1 [RAN4]

· Study the gain, operating SNR, phase noise model and implementation aspects
· Specify the UE RF requirements
· First priority: Targeted power classes are PC1, PC2 and PC5 
· Second priority: Targeted power class is PC3 
In 3GPP RAN4#105 meeting a Way Forward has been approved [2]. In the next section we are going present the system level simulations results on the remaining scenarios related to feasibility study of UL 256QAM in FR2-1.
2
SLS
In this clause, we present the results of SLS with the simulator assumptions agreed in RAN4#104-e and RAN4#105 meetings accompanied with the assumption on the traffic model: FTP model with the 10% and 30% load.

	Parameters
	Urban macro
	Indoor

	Network layout
	hexagonal grid, 19 macro sites, 3 sectors per site with wrap around
	50m x 120m, 12BSs

	Inter-site distance
	200m (baseline)

300m (optional)
	20m

	BS antenna height
	25 m
	3 m

	UE location
	Outdoor/indoor
	Outdoor and indoor
	Indoor

	
	Indoor UE ratio
	20% for PC5

0% for PC1
	

	
	Low/high Penetration loss ratio
	50% low loss, 50% high loss
	

	
	LOS/NLOS
	LOS and NLOS
	LOS and NLOS

	
	UE antenna height
	Same as 3D-Uma in TR 36.873
	 1.5 m

	UE distribution (horizontal)
	Uniform

	Minimum BS – UE distance (2D)
	35 m
	0 m

	Shadowing correlation
	Between cells: 1.0

Between sites: 0.5
	

	Pathloss 
	Uma LOS and NLOS in table 5.2.2.1-1 of 38.803
	InH – Office LOS and NLOS in table 5.2.2.1-1 of 38.803

	Carrier frequency
	29GHz, 39GHz

	BS antenna configuration
	(Mg, Ng, M, N, P) = (1, 1, 8, 16, 2)

(dv, dh) = (0.5λ, 0.5λ)

GE,max = 8 dBi
	(Mg, Ng, M, N, P) = (1, 1, 8, 16, 2)

(dv, dh) = (0.5λ, 0.5λ)

GE,max = 5 dBi

	UE antenna configuration
	First priority: 

PC1/PC2/PC5:
(Mg, Ng, M, N, P) = (1, 1, 4, 4, 2) (dv, dh) = (0.5λ, 0.5λ)

GE,max = 5 dBi

Second priority: 

PC3:

 (Mg, Ng, M, N, P) = (1, 1, 2, 2, 2) (dv, dh) = (0.5λ, 0.5λ)

GE,max = 5 dBi

	System bandwidth
	200MHz

	Traffic model
	FTP with 10%, 30%

	Target SNR at BS side
	FFS

	UE max output power
	PC1: 35 dBm/PC2: 23dBm/PC3: 23 dBm/PC5: 23 dBm 


Note that no sophisticated model was used for the misalignment between BS and UE beam directions. Thus, in the simulations the ideal beam management was assumed, and the impairment offset of 10 dB was added in the last stage.

Power control mechanism is used with the power control parameters set to achieve the target SNR at BS side with 2dB margin (target SNR increased by 2dB). 
2.1  
29GHz carrier frequency
2.1.1   Indoor scenario for PC2/PC5
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Observation 1: For 29GHz carrier frequency, indoor scenario and PC2/PC5, around 60% of users with FTP 10% load and 15% of users with FTP 30% load can reach the operating SNR of 28dB.

2.1.2   UMa scenario for PC2/PC5
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Observation 2: For 29GHz carrier frequency, UMa scenario and PC2/PC5, around 30% of users with FTP 10% load and 28% of users with FTP 30% load can reach the operating SNR of 28dB.

2.2  
39GHz carrier frequency
2.2.1   Indoor scenario for PC2/PC5
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Observation 3: For 39GHz carrier frequency, indoor scenario and PC2/PC5, around 50% of users with FTP 10% load and 12% of users with FTP 30% load can reach the operating SNR of 30dB.

2.2.2   UMa scenario for PC2/PC5
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Observation 4: For 39GHz carrier frequency, UMa scenario and PC2/PC5, around 17% of users with FTP 10% load and 15% of users with FTP 30% load can reach the operating SNR of 30dB.

2.2.3   Indoor scenario for PC1
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Observation 5: For 39GHz carrier frequency, indoor scenario and PC1, around 55% of users with FTP 10% load and 12% of users with FTP 30% load can reach the operating SNR of 30dB.

2.2.4   UMa scenario for PC1
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Observation 6: For 39GHz carrier frequency, UMa scenario and PC1, around 50% of users with FTP 10% load and 38% of users with FTP 30% load can reach the operating SNR of 30dB.

3
Conclusion

In this contribution, we have shared our SLS results on the remaining scenarios defined in the Way Forward [2] related to feasibility study of UL 256QAM, and we have made the following observations:
Observation 1: For 29GHz carrier frequency, indoor scenario and PC2/PC5, around 60% of users with FTP 10% load and 15% of users with FTP 30% load can reach the operating SNR of 28dB.
Observation 2: For 29GHz carrier frequency, UMa scenario and PC2/PC5, around 30% of users with FTP 10% load and 28% of users with FTP 30% load can reach the operating SNR of 28dB.

Observation 3: For 39GHz carrier frequency, indoor scenario and PC2/PC5, around 50% of users with FTP 10% load and 12% of users with FTP 30% load can reach the operating SNR of 30dB.

Observation 4: For 39GHz carrier frequency, UMa scenario and PC2/PC5, around 17% of users with FTP 10% load and 15% of users with FTP 30% load can reach the operating SNR of 30dB.

Observation 5: For 39GHz carrier frequency, indoor scenario and PC1, around 55% of users with FTP 10% load and 12% of users with FTP 30% load can reach the operating SNR of 30dB.

Observation 6: For 39GHz carrier frequency, UMa scenario and PC1, around 50% of users with FTP 10% load and 38% of users with FTP 30% load can reach the operating SNR of 30dB.
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