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1 Introduction
In RAN#89 e-meeting, a new work item, i.e. introduction of DL 1024-QAM for NR FR1 was approved [1]. The objective is to specify downlink 1024-QAM for NR PDSCH operation in FR1, together with related procedures, signaling and necessary RF requirements. The RAN4 objectives are listed below.
· Specify corresponding UE and BS RF core requirements [RAN4]
· UE and BS RF core requirements are specified for stationary wireless scenarios with up to 2 layer DL MIMO
· The cell size(s) and type of stationary wireless scenarios for which UE and BS RF core requirements are defined will be studied and decided by RAN4.
Scenarios for support of 1024 QAM was discussed in [3] and more system-level simulation results are provided in [5]. Furthermore, we provide consideration on EVM requirements for 1024 QAM.
2 Discussion
2.1 Summary from simulations
From the system level simulation in [5],
Observation 1: for Macro scenarios, 1024-QAM cannot provide notable performance gain
Observation 2: for Macro scenarios, few UEs can use 1024-QAM MCS
From link level simulation in [6],
Observation 3: from link level simulation, 3% TX EVM can provide observed gain for 1024 QAM compared to 256 QAM.
2.2 EVM requirements
The TX EVM is related to the whole transmitter chain. Per WF approved in last meeting [4], the following parameters were identified as needing more consideration for EVM:
· Wider bandwidths
· 30kHz SCS (as well as 15kHz SCS)
· Spectral Utilization
· CFR (Crest Factor Reduction)
· TX linearity (in particular PA non-linearity)
· Effects in the digital domain
· I/Q compression
In last meeting, for TX EVM RAN4 agreed that decision will be made with following options:
· Option 1: 2.5% for all classes 
· Option 2: 2.5% for LA and MR classes; 2.8% for WA class
· Option 3: 2.8% for all BS classes
Option 1 propose to reuse LTE EVM requirement. Compared to LTE, there are several aspects need additional consideration. Firstly the mainstream band for NR has higher frequency than that of LTE. As discussed in LTE WI [8], ~0.5% EVM degradation could be assumed for the major NR bands, e.g. 3.5 GHz bands. 
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Secondly, wider channel bandwidth and higher spectrum utilization in NR compared to LTE will also impact to EVM level.  Wider channel bandwidth implies higher transmission power is required which will further decrease the coverage due to power back-off. And also wider channel bandwidth would increase the data rate at the eCPRI interface which requires higher compression rate, hence it contributes larger EVM as a consequence. 
Thirdly, larger number of transmitter branches than LTE is adopted, together with wider channel bandwidth, which cause a worse DPD performance and then the PA non-linearity would contribute larger EVM as well.
In [7], the evaluation on major contributors to TX EVM were studied.  Base on the evaluation, the overall achievable EVM is ~ 3%. Hence as a minimum requirements option 1 is not appropriate. We propose to adopt option 3 as a compromise for the progress.
Proposal: 2.8% for all BS classes
3 Conclusion
In this contribution, we provide further consideration on the support of 1024-QAM. 
Proposal: 2.8% TX EVM for all BS classes
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RAN1 would also like to ask RAN4 what Tx EVM range RAN1 should consider for further evaluations..
[RAN4]: RAN4 recommend that following TX EVM could be assumed in the evaluation:.

1. 2.0%-2.5% could be assumed in the evaluation for below 3GHz.

2. 2.0%-3.0% could be assumed in the evaluation for 3GHz-6GHz}

Support of such TX EVM values could result in some power back-off and/or relaxed clipping at the cost of
decreased coverage, increased price and size..




