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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#107 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 requirement

In the previous meeting, the following issue was remained open:
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. 
According to current specifications [3], the MPR values can go up to 9.0dB 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 previous 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 lower and upper bounds for EIRP can be, 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. Thus, in our view the MPR for 256QAM shall be in the range of 1dB - 3dB higher than the corresponding value for 64QAM. 

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

2.2  
EVM test
The following two issues were still remained open from the previous meeting:
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. 

· 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.
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.
In our last several contributions (see e.g. [4]), we have provided the arguments why should (K=2, L=1) PTRS configuration for CP-OFDM be defined for both the EVM test and the MPR requirement evaluation. Given that the case of UL 256QAM for FR2-1 is being discussed, the phase noise (PN) mitigation is of a key importance due to the PN impact severity in the given range and the tight EVM requirement. Since it was previously agreed that the phase noise mitigation will only rely on the CPE compensation method, we have argued that it is beneficial to have as good CPE compensation level as possible, meaning defining the most dense, default, Rel-15 PTRS configuration (K=2, L=1). Another important argument was that multiple PTRS configurations would require a test case definition each, and it is fairer to test all UEs under the same PTRS configuration.
In the previous meeting it was agreed to adopt (L-PTRS = 1, K-PTRS =2) as a PTRS configuration for CP-OFDM for the MPR simulations [2]. Such agreement was a result of the input contributions provided in the previous two meetings, where there was a common understanding in the group that such PTRS configuration provides a positive net benefit for the EVM. However, the issue is still open for the specification of EVM testing. In our view, for CP-OFDM there is no reason not to specify the same (K =2, L=1) PTRS configuration.

For both CP-OFDM and DFT-s-OFDM, one of the proposals is to configure PTRS only for UEs which declare that they need PTRS to meet Tx signal quality requirements. Such proposal is not quite in line with the common understanding and the agreements of the group so far. Severity of the PN impact on Tx signal quality was recognized since the beginning of the WI and that was one of the main motivations to introduce new phase noise profiles for 29GHz and 39GHz (Issue 1-1-1 and Issue 1-1-2 in [2]). Letting UEs declare whether they need PTRS to meet Tx signal quality requirements would contradict the previous understanding and agreements, as it would mean that the PN impact is not that important in FR2-1 range. In addition, having a fixed PTRS configuration would help better align different MPR simulations results. For CP-OFDM in particular, in our view (K =2, L=1) PTRS configuration is the most beneficial for the Tx EVM and would help limiting MPR requirement (the importance of which is explained above for Issue 1-2).
Proposal 2: For CP-OFDM, adopt (K=2, L=1) PTRS configuration for the MPR requirements evaluations. For DFT-s-OFDM support Option 3, i.e. to configure PTRS for all UEs for narrow RBs allocations (20 RBs or narrower) and not to configure PTRS for allocations wider than 20 RBs.
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:
Proposal 1: The MPR for UL 256QAM shall be in the range of 1dB - 3dB higher than the corresponding value for 64QAM.

Proposal 2: For CP-OFDM, adopt (K=2, L=1) PTRS configuration for the MPR requirements evaluations. For DFT-s-OFDM support Option 3, i.e. to configure PTRS for all UEs for narrow RBs allocations (20 RBs or narrower) and not to configure PTRS for allocations wider than 20 RBs.
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