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1
Background
In 3GPP RAN#98-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 for FR2-1 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#108 meeting a Way Forward has been approved [2] on this topic. In the next section we are going to discuss and provide our proposals on some of the remaining open issues from the previous meeting.
2
Discussion
2.1  
MPR requirements
The MPR requirement for UL 256QAM is still an open issue [2]:
Issue 1-1-1: MRP requirements

· Proposals

· Option 1: The MPR for UL 256 QAM shall not exceed that of 64QAM by more than 3 dB. (Qualcomm, Huawei, Sony, Ericsson)

· Option 2: The MPR of UL 256 QAM shall not exceed 5 dB more than 64QAM. (Xiaomi)

· Option 3: Average the MPR simulation results from different companies, for example 29GHz PC1 100MHz/200MHz:

	Modulation
	Companies
	MPRWT (dB), BWchannel ≤ 100 MHz/200MHz

	
	
	Outer RB allocations
	Inner RB allocations

	
	
	
	Region 1
	Region 2

	DFT-s-OFDM
	64 QAM
	-
	≤ 6.5
	≤ 5.0
	≤ 5.0

	
	256QAM
	Nokia (R4-2311665)
	7.1

	
	
	Xiaomi(R4-2312686)
	12.8
	12.3
	11.4

	
	
	MediaTek(R4-2313417)
	8

	
	
	vivo(R4-2312574)
	9
	9
	9

	
	
	ZTE(rev.R4-2311830)
	8.5
	9
	9

	
	
	Average
	9
	9
	9

	CP-OFDM
	64 QAM
	-
	≤ 7.5
	≤ 7.5
	≤ 7.5

	
	256QAM
	Xiaomi(R4-2312686)
	14.9
	14.5
	14.1

	
	
	MediaTek(R4-2313417)
	9.7

	
	
	vivo(R4-2312574)
	11.5
	11.5
	11.5

	
	
	ZTE(rev. R4-2311830)
	12.5
	12.5
	12.5

	
	
	Sony(R4-2313190)
	10.4
	11.4
	11.2

	
	
	Average
	12
	12
	12


· Option 4: To wait for further MPR simulation or measurement results from other companies before deciding how to define the MPR requirements.(Nokia)

Agreement: 

· Agreed on Option 4.

According to current specifications [3], the MPR values can go up to 9.0dB (for 400 MHz channel bandwidth) for 64-QAM modulation order and CP-OFDM waveform for FR2-1. 
On the one hand, in the current specifications tolerances for PCMAX (PUMAX) in Table 6.4.2-1 [3] (especially for ΔP>10dB) and Test Tolerances (TT) in the minimum peak EIRP conformance test are relatively high. On the other hand, in the second to last meeting it was agreed that the min EIRP requirement for UL 256QAM for EVM test is greater or equal to 18dBm for PC1 [2] (other power classes are dimensioned accordingly). Given how close the min EIRP for UL 256QAM and the EIRP which passes the minimum peak EIRP test are, the MPR requirements for 256QAM shall be bounded to enable a decent dynamic range for EIRP.
Observation 1: Given how close the min EIRP for UL 256QAM and the EIRP which passes the minimum peak EIRP test are, the MPR requirements for 256QAM shall be bounded to enable a decent dynamic range for EIRP.
In addition, it is expected that the advanced UE implementation technologies (e.g. analog or digital pre-distortion) will be applied for FWA/vehicular/CPE types of UEs supporting 256QAM on the UL in order to achieve a tight EVM of 3.5%, meaning that the UE is expected not to rely only on MPR to achieve the EVM requirement. Even though we recognize that it is not the usual practice in RAN4 when defining the MPR requirement, the network performance has to be taken into account due to the issue described above. Thus, in our view the MPR for 256QAM shall be defined in the range of 1dB - 3dB higher than the corresponding value for 64QAM. 

Proposal 1: The MPR for UL 256QAM shall be specified in the range of 1dB - 3dB higher than the corresponding value for 64QAM.

2.2  
MPR for 39 GHz
In the previous meeting an issue regarding the MPR for 39 GHz has been raised [2]:
New issue: What’s about the MPR for 39GHz?

· Proposals

· Option 1: Defined the same MPR with 29GHz

· Option 2: Consider some margin for 39GHz because the phase noise profile performance between 29GHz and 39GHz is different

· Option 3: Others

Agreement:
· FFS
In current specifications [3], for the given power class and up to the given channel bandwidth the same MPR is defined for all bands in FR2-1, which has also been the practice in FR1. Despite the different phase noise profile being considered for 29 GHz and 39 GHz carrier frequencies (according to the agreements in the previous meetings), due to the impact on network performance issue described in clause 2.1 and since it has been a usual practice in RAN4 so far, we propose not to specify different MPR values for different bands in FR2-1. In addition, we do not expect a significant difference between the simulated MPR values for 29 GHz and 39 GHz carrier frequencies which would justify introducing a different MPR value for different bands in FR2-1.
Proposal 2: Do not specify different MPR values for different bands in FR2-1.
3
Conclusion

In this contribution, we have shared our view on the open issues from the previous meeting, and we have made the following proposals and the observation:
Proposal 1: The MPR for UL 256QAM shall be specified in the range of 1dB - 3dB higher than the corresponding value for 64QAM.

Proposal 2: Do not specify different MPR values for different bands in FR2-1.
Observation 1: Given how close the min EIRP for UL 256QAM and the EIRP which passes the minimum peak EIRP test are, the MPR requirements for 256QAM shall be bounded to enable a decent dynamic range for EIRP.
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