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1	Introduction
A work item on 256QAM DL support for frequency range 2 was agreed in [1]. The work was started in RAN4#91 where system simulation results were provided in [2] and parameters for link level simulations were agreed. Initial simulation results were provided in RAN4#92 in [3] and further appended in RAN4#92-bis in [4]. In RAN4#92-bis it was concluded that FR2 DL 256QAM is feasible and therefore RAN4 can proceed to specify the requirements. In this contribution an overview on the requirements is provided. 
2	Discussion
The work on FR2 DL 256QAM aims at enhancing the network throughput especially for scenarios with very high data rate demand and for UEs in favourable channel conditions. Being able to serve these UEs in less time also frees resources and therefore enhances also the overall network capacity.
Work item objectives in [1] include two phases, first a feasibility and performance benefit study to confirm that FR2 DL 256QAM provides gains over 64QAM and then the actual setting of requirements. In RAN4#92-bis it was concluded that FR2 DL 256QAM is feasible and therefore RAN4 can proceed to specify the requirements.
It is important to specify the requirements for the complete end-to-end feature, meaning that both the base station transmitter and UE receiver are covered. If requirements exist only for one end of the link, no guarantees for minimum performance can be given. Therefore, the expected set of requirements covers at least
· BS OTA modulation quality, i.e. Tx EVM
· UE maximum input power 
· UE demodulation requirements
It is also important to have a reasonable balance between the Tx and Rx requirements. When setting the requirements, it should be taken into account that Tx side operates in large signal conditions where maintaining good performance is more challenging than in receiver side where there is no need to sustain high output power.
Proposal 1: RAN4 specifies FR2 DL 256QAM requirements for base station Tx EVM, UE maximum input power and UE demodulation performance.
In the following we concentrate on the Tx EVM requirement.
While the details of the test model and conformance testing is to be discussed at the performance part of the work item, it could be useful to formalize some common understanding which can be reached on basis of the study phase. Based on the study item power backoff may need to be applied for 256QAM. Actually, currently power backoff is allowed even for 64QAM. Therefore, it seems that power backoff should be allowed to be used for 256QAM, which was observed to be more challenging to implement. 
Allowing power backoff for both 64QAM and 256QAM creates a scenario where backoff is allowed for two different modulation orders. This is new for NR, but in LTE there is some precedence as base stations can support both 1024 QAM and 256QAM, and power backoff is allowed for both. The important part of LTE specification is that up to three different maximum output power declarations can be made, i.e. the power backoff does not need to be the same for 1024QAM and 256QAM. It seems reasonable to replicate this behaviour for NR FR2. 
Currently in NR conformance specification for FR2, 64QAM is the only modulation for which EVM testing is done with or/and without power backoff . Adding 256QAM with possible power backoff would require tests for both 64QAM and 256QAM with power backoff. These details need to be captured in NR conformance specification during 256QAM implementation. 
While all these details are formally belonging to the performance part of the work item, the having an expectation on what the conformance specification will look like can help facilitate progress on agreeing the core requirement. Therefore, the following proposal is made: 
Proposal 2: RAN4 shall discuss the core requirement taking into account that power backoff, i.e. different maximum output power, can be allowed in conformance specification and the maximum output power may be different for 256QAM, 64QAM and lower order modulations.
3	Conclusion
In this contribution the approach on setting the FR2 DL 256QAM requirements was discussed and following proposals were made.
Proposal 1: RAN4 specifies FR2 DL 256QAM requirements for base station Tx EVM, UE maximum input power and UE demodulation performance.
Proposal 2: RAN4 shall discuss the core requirement taking into account that power backoff, i.e. different maximum output power, can be allowed in conformance specification and the maximum output power may be different for 256QAM, 64QAM and lower order modulations.
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