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1. Introduction
In the last meeting, the feasibility of UL 256 QAM for PC1 was confirmed [1], but more evaluations are needed for PC2/PC5. 
· UL 256 QAM for PC1 UEs of 29 GHz is feasible
· FFS for PC2/PC5
· FFS for PC1/PC2/PC5 for 39GHz in next meeting.

In this contribution, we provide simulation results based on the revised assumption and our views on related issues.
2. Discussion
2.1 Feasibility evaluation based on SLS
In [1], the operation SNR was agreed:

Operating SNR for 29GHz and 39GHz:
· Consider operating SNR as 28 dB with MCS 20~23 for 29GHz averaged based on the submitted results from these two meetings.
· Consider operating SNR as 30 dB with limited MCS 20~22 for 39GHz averaged based on the submitted results from two meetings.
The simulation assumption for SLS was revised to add minimum EIRP and power control formula, and our simulation results based on such new assumptions are shown in Figure 1. The operating SNR is used as the target SNR at the BS side, and the minimum EIRP is used to calculate the conducted power level which means deducting antenna gain (including array gain).
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Figure 1 SINR distribution based on SLS

For the Indoor scenario, all cases above have more than 10% UE can achieve operating SNR, but for the Uma scenario, the ratio is much lower, especially in PC2/PC5 in the 39GHz case, only about 2% UE can achieve operating SNR.

Observation 1: 
· In 29GHz, 14% in Indoor and 5% in Uma PC2/PC5 UE can archive 28 dB SNR.
· In 39GHz, 12% in Indoor and 10% in Uma PC1 UE can archive 30 dB SNR; 10% in Indoor and 2% in Uma PC2/PC5 UE can archive 30 dB SNR.

Proposal 1: Conclude that in 29GHz and 39GHz, UL 256QAM for PC2/PC5 is only feasible in the Indoor scenario and in 39 GHz, UL 256QAM for PC1 is feasible in both Indoor and Uma scenario.

2.2 Minimum output power
In R15, we agreed that the minimum output power can be relaxed during the EVM test, and in the current spec they are described as:

Table 6.4.2.1-2: Parameters for Error Vector Magnitude for power class 1 in FR2-1
	
Parameter
	Unit
	Level

	UE EIRP
	dBm
	 4

	UE EIRP for UL 16 QAM
	dBm
	 7

	UE EIRP for UL 64 QAM
	dBm
	 11

	Operating conditions
	
	Normal conditions



Table 6.4.2.1-3: Parameters for Error Vector Magnitude for power class 2, 3, 4 and 7 in FR2-1
	
Parameter
	Unit
	Level

	UE EIRP
	dBm
	 -13

	UE EIRP for UL 16 QAM
	dBm
	 -10

	UE EIRP for UL 64 QAM
	dBm
	 -6

	Operating conditions
	
	Normal conditions



 
For 16QAM and 64QAM, the minimum output power is relaxed by 3 dB and 7 dB respectively, and the value is calculated based on the mapping between EVM and SNR:

Table I EVM and SNR
	Modulation 
	EVM
	SNR

	QPSK
	17.5%
	15.1 dB

	16QAM
	12.5%
	18 dB

	64QAM
	8%
	21.9 dB

	256QAM
	3.5%
	29.1 dB




From Table I we can find that the required SNR is increased by 2.9 dB, 6.8 dB for 16QAM and 64 QAM, so following the same rules, the 256QAM can be relaxed by 14 dB.

Proposal 2: The minimum output power for 256QAM during the EVM test can be relaxed by 14 dB.

Another issue here is whether we should define a set minimum output power for 256QAM under different BW as what we did in FR2-2. Our view is only one value is enough which is to follow the R15 agreement in [2]:

· -13dBm for EIRP regardless of channel bandwidth up to 400MHz from system level perspective.

The reason here is the minimum output power has less impact on system performance based on the simulation results but a set of values will increase the test complexity significantly.

Proposal 3: Only one minimum output power for all channel bandwidth is enough in FR2-1 as we agreed in R15.
3. Conclusion
Observation 1: 
· In 29GHz, 14% in Indoor and 5% in Uma PC2/PC5 UE can archive 28 dB SNR.
· In 39GHz, 12% in Indoor and 10% in Uma PC1 UE can archive 30 dB SNR; 10% in Indoor and 2% in Uma PC2/PC5 UE can archive 30 dB SNR.

Proposal 1: Conclude that in 29GHz and 39GHz, UL 256QAM for PC2/PC5 is only feasible in the Indoor scenario and in 39 GHz, UL 256QAM for PC1 is feasible in both Indoor and Uma scenario.

Proposal 2: The minimum output power for 256QAM during the EVM test can be relaxed by 14 dB.

Proposal 3: Only one minimum output power for all channel bandwidth is enough in FR2-1 as we agreed in R15.
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