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1.	Introduction
[bookmark: _Hlk67504958]The revised work item on NR RF requirements enhancement for frequency range 2 (FR2), Phase 3 was approved at TSG RAN#96 [1]. One of the objectives of this work item is to investigate and enable UL 256QAM for FR2-1. 
One of the main tasks to investigate and enable UL 256QAM for FR2-1 is to study the gain, operating SNR, phase noise model and implementation aspects. This topic was discussed at TSG RAN4#104-e and the system level simulation assumptions were included in the agreed WF [2]. This contribution provides system level simulation results for FR2-1 UL 256QAM according to the agreed simulation assumptions.

2.	Simulator assumptions
The simulation results in this contribution are obtained using the agreed simulation assumptions in [2] with the (baseline) inter-site distance of 200 m. The target SNR at BS side is set to 28 dB and 25 dB, respectively, at 29 GHz and 39 GHz, which are the average SNR above which 256QAM provides throughput gain over 64QAM from the simulation results presented at TSG RAN4#104-bis [3].

3.	Simulation results and observations
The UE transmit power and UL SINR CDF at 29 GHz (n257) and 39 GHz (n260) using the agreed parameters in urban macro scenario are shown in figures 1 and 2, respectively.
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a) PC1 UE with 35 dBm maximum output power
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b) PC2/5 UE with 23 dBm maximum output power
Figure 1. Urban macro simulation results at 29 GHz (n257)
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a) PC1 UE with 35 dBm maximum output power
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b) PC2/5 UE with 23 dBm maximum output power
Figure 2. Urban macro simulation results at 39 GHz (n260)

It can be observed from figures 1 and 2 that at both 29 GHz (n257) and 39 GHz (n260):
-	The target SNR at BS side (of 28 dB and 25 dB, respectively, at 29 GHz and 39 GHz) can be achieved by ~70% of PC1 UE and ~60% of PC2/5 UE.
-	~15% of PC1 UE and ~25% of PC2/5 UE are transmitting at maximum output power (of 35 dBm and 23 dBm, respectively, for PC1 UE and PC2/5 UE).
The UE transmit power and UL SINR CDF at 29 GHz (n257) and 39 GHz (n260) using the agreed parameters in indoor scenario are shown in figures 3 and 4, respectively.
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a) PC1 UE with 35 dBm maximum output power
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b) PC2/5 UE with 23 dBm maximum output power
Figure 3. Indoor simulation results at 29 GHz (n257)
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a) PC1 UE with 35 dBm maximum output power
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b) PC2/5 UE with 23 dBm maximum output power
Figure 4. Indoor simulation results at 39 GHz (n260)

It can be observed from figures 3 and 4 that at both 29 GHz (n257) and 39 GHz (n260):
-	The target SNR at BS side (of 28 dB and 25 dB, respectively, at 29 GHz and 39 GHz) can be achieved by ~70% of PC1 UE and ~60% of PC2/5 UE.
-	Almost none of PC1 UE and PC2/5 UE are transmitting at maximum output power (of 35 dBm and 23 dBm, respectively, for PC1 UE and PC2/5 UE).
Therefore, from the observations above, it can be concluded:
[bookmark: _Hlk114772899]-	In all simulated scenarios, a significant percentage of PC1/PC2/PC5 UE can achieve the target SNR at BS side above which 256QAM provides throughput gain over 64QAM at both 29 GHz (n257) and 39 GHz (n260).

4.	Conclusion
This contribution has provided system level simulation results for FR2-1 UL 256QAM according to the agreed simulation assumptions, with the observations and conclusion summarized as follows:
Observation 1: For the simulation results in urban macro scenario:
-	The target SNR at BS side (of 28 dB and 25 dB, respectively, at 29 GHz and 39 GHz) can be achieved by ~70% of PC1 UE and ~60% of PC2/5 UE.
-	~15% of PC1 UE and ~25% of PC2/5 UE are transmitting at maximum output power (of 35 dBm and 23 dBm, respectively, for PC1 UE and PC2/5 UE).
Observation 2: For the simulation results in indoor scenario:
-	The target SNR at BS side (of 28 dB and 25 dB, respectively, at 29 GHz and 39 GHz) can be achieved by ~70% of PC1 UE and ~60% of PC2/5 UE.
-	Almost none of PC1 UE and PC2/5 UE are transmitting at maximum output power (of 35 dBm and 23 dBm, respectively, for PC1 UE and PC2/5 UE).
Conclusion:
-	In all simulated scenarios, a significant percentage of PC1/PC2/PC5 UE can achieve the target SNR at BS side above which 256QAM provides throughput gain over 64QAM at both 29 GHz (n257) and 39 GHz (n260).
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