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1.	Introduction
 During the last RAN4 meeting, companies contributed on system simulation results for the feasibility study for FR2 DL 256QAM.  The intension of these results, and those of the link level simulation results is to provide some understanding on if there are benefits of introducing 256 QAM for FR2.
Together with impacts of BS and UE implementation feasibility aspects are documented in TR 38.883 where RAN4 will then conclude on whether to proceed with the next phase of the WI.  
In this contribution, a TP is provided to capture the simulation results at system level to capture the analysis on a system level benefits of 256 QAM in FR2.
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[bookmark: _Toc12543670]5.2.2	Simulation results
5.2.2.x	Results from company x
The following results are based upon the assumptions outlined in Section A.x
It has been discussed that there are two scenarios that should focus the study for indoor and urban micro where both scenarios are LOS between UE and BS.  The rationale for studying only these two edge case scenarios is that these are the only possible scenarios for deployment for millimeter wave that may experience benefit of higher MCS. 
With average user data rates higher than 170 Mbps, there is a 10% benefit due to higher modulation.  In these LOS conditions, it is also expected that only 10% of the UEs will experience upwards of 35 dB SINR.  For higher modulation a small power back off 3dB is applied.  
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[bookmark: _Ref16266004]Figure 5.2.2.x-1: System-level macro base station scenario SINR distribution and average user throughput
The simulation results below come from the indoor scenario where the results yield no benefit of 256 QAM over 64 QAM.  Both user throughput and SINR distributions are equal.
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Figure 5.2.2.x-2: System-level indoor base station scenario SINR distribution and average user throughput
The overall average cell throughput gains in the above simulations are 6% and 3% for macro and indoor solutions respectively.  Although the capacity gains are modest, there are limited circumstances that during peak data rates 
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5.2.2.4	Conclusion
Editor Note: this conclusion is an initial conclusion based on the initial results collected in RAN4#91meeting. Further update will be made based on the results updated in the next meeting.
Based on the simulation results and observations provided above, it can be concluded that from system level simulation point, for urban macro scenarios in LOS 10% of the users with SINR >35 dB may experience higher data rates from 256 QAM compared to 64 QAM at peak data rates.  For indoor office environments little [5%] to no benefit can be observed.  For average cell capacity gains, a moderate gain of 6% in urban macro and 3% for indoor office scenarios 
up to 25% users operate in SINR >25dB region required for work of 256QAM for scenarios such as fixed wireless access, backhaul, indoor office and urban micro scenarios in LOS. 
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[bookmark: _Toc12543677]Annex <A> (informative):
System level simulation assumptions

[bookmark: _Toc13117638]A.x Assumptions from company x
Macro scenario:
	Parameters

	Macro site distance
	200 m

	Number of sites
	19

	Frequency range
	30GHz

	Beamforming
	Yes

	Simulation bandwidth
	200MHz 

	Number of UEs in the network
	1 active UE/sector

	Traffic Model
	Full buffer

	Channel Model
	nr-uma from TR 38.900

	Propagation conditions
	LOS

	gNB Tx power 
	33 dBm for macro. 

	 gNB antenna height 
	 25m for macro cells 

	 gNB receiver noise figure
	 10 dB 

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

	UE Tx power (dBm)
	 22.4 dBm

	UE noise figure (dB) 
	10



Indoor:
	Parameters

	Indoor layout
	Open office 50x120m

	Number of sites
	6

	Frequency range
	30GHz

	Simulation bandwidth
	200MHz 

	Number of UEs in the network
	1 active UE/sector

	Traffic Model
	Full buffer

	Channel Model
	nr-inh-open from TR 38.900

	Propagation conditions
	LOS

	gNB Tx power 
	23 dBm  

	 gNB receiver noise figure
	 10 dB 

	UE Tx power (dBm)
	 22.4 dBm

	UE noise figure (dB) 
	10
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