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1 Introduction
The support of FR2 UL 256QAM was discussed in previous meetings, and latest WF was approved in [1].
In this contribution, we provide some discussions on the open issues.
2 Discussion
2.1 MPR requirements
Issue 1-2: MRP requirements
· Proposals
· Option 1: The reasonable MPR value should be defined based on the MPR simulation results and EVM test dynamic range analysis.
· Option 2: The MPR of UL 256 QAM needs to be confined so that the UE can reach reasonable EIRP levels in a real network scenario.
· The MPR for UL 256 QAM shall not exceed 3 dB (i.e., 1dB~3dB) more than 64QAM. 
In existing specification TS 38.101-2, the MPR for CP-OFDM 64QAM is up to 9.0 dB for FR2-1. In last meeting we agreed the minimum EIRP requirements for EVM test. The larger MPR will shrink the dynamic range for EIRP. Some dynamic range is needed for practical deployment. In the other hand, for FWA/CPE types UE which support 256 QAM may adopt advanced technologies such as DPD to reduce MPR. Hence Option 2 should considered.
Table 6.2.2.1-2 MPRWT for power class 1, BWchannel = 400 MHz
	Modulation
	MPRWT (dB), BWchannel = 400 MHz

	
	Outer RB allocations
	Inner RB allocations

	
	
	Region 1
	Region 2

	DFT-s-OFDM
	Pi/2 BPSK
	≤ 5.5
	0.0
	≤ 3.0

	
	QPSK
	≤ 6.5
	0.0
	≤ 3.5

	
	16 QAM
	≤ 6.5
	≤ 4.5
	≤ 4.5

	
	64 QAM
	≤ 6.5
	≤ 6.5
	≤ 6.5

	CP-OFDM
	QPSK
	≤ 7.0
	≤ 5.0
	≤ 5.0

	
	16 QAM
	≤ 7.0
	≤ 6.5
	≤ 6.5

	
	64 QAM
	≤ 9.0
	≤ 9.0
	≤ 9.0



Proposal 1: For FWA/CPE types UE, the MPR for UL 256 QAM shall not exceed 3 dB (i.e., 1dB~3dB) more than 64QAM
2.2 MPR requirements
[bookmark: OLE_LINK12]Issue 2-2-1b: PTRS configuration for EVM test for CP-OFDM
· Proposals
· Option 1: Adopt L-PTRS = 1 K-PTRS =2 as PTRS configuration for CP-OFDM. 
· [bookmark: OLE_LINK3][bookmark: OLE_LINK5]Option 2: Adopt L-PTRS = 1 K-PTRS =2 as PTRS configuration for CP-OFDM when UEs declare they need PTRS to meet Tx signal quality requirements, FFS how UEs declare whether they need PTRS or not.
From the input contributions in previous meetings, it seems that PTRS configuration of L-PTRS = 1 K-PTRS =2 can provide positive gain for UL EVM. And as a minimum requirement, option 1 using a fixed PTRS configuration for all devices is a more general method which will not prevent UE to indicate the preferred PTRS configuration to the network using existing signalling “ptrs-DensityRecommendationSetUL”
Proposal 2: Adopt L-PTRS = 1 K-PTRS =2 as PTRS configuration for CP-OFDM

Issue 2-2-2b: PTRS configuration for EVM test for DFT-S-OFDM
· Proposals
· Option 1: PTRS is not configured for all RBs allocation.
· Option 2: The following PTRS configuration is established for UEs that declare they need PTRS to meet Tx signal quality requirements: 
· FFS which PTRS configuration adopt for DFT-s-OFDM for narrow RBs allocations (20 RBs or narrower). (Companies are expected to submit related simulation results for narrow RBs allocations to further evaluate whether or which PTRS configuration adopt)
· PTRS is not configured for DFT-s-OFDM for allocations wider than 20 RBs.
· FFS how UEs declare whether they need PTRS or not.
· Option 3: The following PTRS configuration is established: 
· FFS which PTRS configuration adopt for DFT-s-OFDM for narrow RBs allocations (20 RBs or narrower). (Companies are expected to submit related simulation results for narrow RBs allocations to further evaluate whether or which PTRS configuration adopt)
· PTRS is not configured for DFT-s-OFDM for allocations wider than 20 RBs.
The issue have been discussed for some meetings. From companies’ input, it seems there may be some cases PTRS configuration can’t provide positive gain for net benefit. The possible reason is that the phase noise profiles adopted in the simulation has good enough CPE performance. Hence it is possibly correct that there is no need for PTRS for CPE compensation for these scenarios. The other discussion point how UE declare whether they need PTRS or not. We think we should reuse existing signalling “ptrs-DensityRecommendationSetUL” if needed. In the field the overall benefit will depend on BS implementation (e.g. the ICI compensation algorithm). Hence we should not introduce new capability just based on simulation of CPE compensation.
Proposal 3: The existing signalling should be reused if needed for EVM test for DFT-S-OFDM
3 Conclusion
In this contribution, we provide some consideration on FR2 UL 256QAM.
Proposal 1: For FWA/CPE types UE, the MPR for UL 256 QAM shall not exceed 3 dB (i.e., 1dB~3dB) more than 64QAM
Proposal 2: Adopt L-PTRS = 1 K-PTRS =2 as PTRS configuration for CP-OFDM
Proposal 3: The existing signalling should be reused if needed for EVM test for DFT-S-OFDM
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