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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 specify the UE RF requirements. This topic was discussed at TSG RAN4#107 and the WF was agreed [2]. This contribution provides proposals on UE RF requirements for FR2-1 UL 256QAM according to the agreed WF and the related discussion [3].

2.	Discussion
2.1.	MRP requirements
The following options were listed in the WF [2].
	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. 



The MPR simulation results provided by companies up to TSG RAN4#107, which are summarized in the approved TP [4] to TR 38.891 [5], have shown that much higher than 1dB~3dB MPR would be needed for UL 256QAM. On the other hand, using these MPR simulation results to define the allowed MPR would mean 9dB~13dB which will greatly impact the UL coverage of 256QAM. Therefore, we propose to wait for further MPR simulation or measurement results from other companies before deciding how to define the MPR requirements.

2.2	PTRS configuration for EVM test for CP-OFDM
The following options were listed in the WF [2].
	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.



The EVM simulation results provided by companies at TSG RAN4#107, which are summarized in [3], have shown that option 1 would be beneficial for CP-OFDM. Note that the PTRS configuration (K = 2, L = 1) is already the densest PTRS configuration (in frequency and time domain, respectively) that can be configured for CP-OFDM according to TS 38.214 [6]. We believe that the UE should only declare they do not need PTRS with the knowledge that this will provide better EVM performance with the UE phase noise model, and thus the UE should be able to fulfil the EVM requirements specified with the PTRS configuration (K = 2, L = 1). Moreover, option 2 will require signaling discussion in RAN2 and the time is limited to make agreement on signaling with the target completion date of the core part of the work item. Therefore, it is proposed to adopt option 1, and define the same EVM requirement for both cases with and without PTRS if option 2 is adopted.

2.3	PTRS configuration for EVM test for DFT-S-OFDM
The following options were listed in the WF [2].
	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 EVM simulation results provided by companies at TSG RAN4#107, which are summarized in [3], showed that PTRS would not be beneficial in most cases for DFT-S-OFDM, even in some cases with narrower than 20 RBs. Moreover, both options 2 and 3 will require signaling discussion in RAN2 and the time is limited to make agreement on signaling with the target completion date of the core part of the work item. Therefore, it is proposed to adopt option 1, and consider option 2 or 3 only if simulation results have shown that PTRS would be beneficial in most cases with narrower than 20 RBs for DFT-S-OFDM.

4.	Conclusion
This contribution has provided proposals on UE RF requirements for FR2-1 UL 256QAM according to the agreed WF and the related discussion, they are summarized as follows:
[bookmark: _Hlk131603927]Proposal 1: To wait for further MPR simulation or measurement results from other companies before deciding how to define the MPR requirements.
Proposal 2: To adopt option 1 for PTRS configuration for EVM test for CP-OFDM, and define the same EVM requirement for both cases with and without PTRS if option 2 is adopted.
Proposal 3: To adopt option 1 for PTRS configuration for EVM test for DFT-S-OFDM, and consider option 2 or 3 only if simulation results have shown that PTRS would be beneficial in most cases with narrower than 20 RBs for DFT-S-OFDM.
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