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1
Background
In 3GPP RAN#97-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 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#105 meeting a Way Forward has been approved [2]. In the next section we are going to discuss and provide our proposals for some of the remaining open issues from the previous meeting.
2
Discussion
2.1  
SLS
In the previous meeting, the remaining issues on UL 256QAM feasibility for PC1/PC2/PC5 are for the following scenarios:
· UL 256 QAM for PC1 UEs of 29 GHz is feasible

· FFS for PC2/PC5

· Issue 1-2-2: UL 256QAM feasibility for 39GHz based on SLS

· FFS for PC1/PC2/PC5 for 39GHz in next meeting.

In a separate contribution [3] we have provided the results of SLS for all the remaining scenarios. Thus, we make the following proposals:

Proposal 1: UL 256 QAM for PC2/PC5 UEs and 29 GHz carrier frequency is feasible.

Proposal 2: UL 256 QAM for PC1/PC2/PC5 UEs and 39 GHz carrier frequency is feasible.
2.2  
EVM assumption
From the previous meeting, the remaining open issues are the following:
· Issue 2-1-2: EVM budget for MPR simulation

=> FFS in next meeting, could consider whether one total EVM budget limitation is enough for UL 256QAM.Minimum EIRP requirements

· Issue 3-1-1: How to define the minimum EIRP requirements for EVM test

=> FFS in next meeting
· Issue 3-1-2: The minimum EIRP requirements for EVM test

=> FFS in next meeting
Regarding the minimum EIRP requirement for EVM test, for a given power class, in [4] it was proposed to feature a “-1dB/dB” relation to calculate the UE EIRP threshold for 256QAM, just as the minimum UE EIRP was calculated for QPSK, 16QAM and 64QAM modulations. The following values have been obtained:
· UE EIRP for PC1: 18.2dBm
· UE EIRP for PC2, PC3, PC4: 1.2dBm
· UE EIRP for PC5: 8.2dBm

Additionally, it is proposed to add a certain correlation factor to account for thermal and phase noise. We propose to use the same method as a baseline but to further discuss the eventual correction factors.
Proposal 3: Use a “-1dB/dB” relation to calculate the minimum EIRP requirement for 256QAM as in R4-2214390 and further discuss the eventual correction factors if needed.
2.3  
PTRS
· Issue 4-1-1: PTRS configuration

· Option 1: PTRS configuration shall be aligned with the UE’s recommended PTRS configuration. (IE PTRS-DensityRecommendationSetUL)

· Option 2: Using a fixed PTRS configuration for all devices for the EVM test.

· It is reasonable to stick with a Rel-15 PTRS configuration of K=2, L=1 only, If only CPE compensation method is used (with no ICI compensation) and having in mind the test implementation.

  => FFS in next meeting

In the previous several meetings we have been supporting Option 2 since the phase noise mitigation only relies on the CPE compensation method and no de-ICI filtering is used for ICI compensation. In such case, it is beneficial to have as good CPE compensation level as possible, meaning that K=4 PTRS structure should be avoided, as well as L>1 (not enough PTRS samples for the successful PN compensation). On the other hand, K=1 is not good from the performance degradation perspective. Having that in mind and considering that if we have multiple PTRS configurations that there should be test cases defined for each one of them, in our view it is reasonable to stick with a Rel-15 PTRS configuration of K=2, L=1.

For the sake of making a progress on this issue, we propose the following compromise between the two options:

· The MPR requirements are specified with the default PTRS configuration (K = 2, L = 1), applicable to all UEs regardless of UE’s recommended PTRS configuration.
· We add an additional requirement with the UE recommended set not the default, then the MPR should be within a margin from the above “default” for gNB following the recommendations.

Given that the MPR magnitudes are already high for 64QAM (up to 9dB), we do not expect that a PTRS configuration other than the default one is likely to modify the MPR values significantly.
Proposal 4: For the sake of making a progress on this issue, we propose the following compromise between the two options:

· The MPR requirements are specified with the default PTRS configuration (K = 2, L = 1), applicable to all UEs regardless of UE’s recommended PTRS configuration.

· We add an additional requirement with the UE recommended set not the default, then the MPR should be within a margin from the above “default” for gNB following the recommendations.
3
Conclusion

In this contribution, we have shared our view on some of the open issues from the previous meeting, and we have made the following proposals:
Proposal 1: UL 256 QAM for PC2/PC5 UEs and 29 GHz carrier frequency is feasible.

Proposal 2: UL 256 QAM for PC1/PC2/PC5 UEs and 39 GHz carrier frequency is feasible.

Proposal 3: Use a “-1dB/dB” relation to calculate the minimum EIRP requirement for 256QAM as in R4-2214390 and further discuss the eventual correction factors if needed.
Proposal 4: For the sake of making a progress on this issue, we propose the following compromise between the two options:

· The MPR requirements are specified with the default PTRS configuration (K = 2, L = 1), applicable to all UEs regardless of UE’s recommended PTRS configuration.

· We add an additional requirement with the UE recommended set not the default, then the MPR should be within a margin from the above “default” for gNB following the recommendations.
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