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1. Introduction
In RAN4#94-e, how to define UE core requirements for FR2 DL 256QAM was discussed, however no consensus on whether to introduce the requirement or not was reached and the following agreements were made in the WF [1]:
	RAN4#94 WF [1]
· Agreements for core requirements:
· Discuss on how to define the UE maximum input level for 256QAM in the next meeting 
· Agree the BS and UE CRs in a package in Rel-16 WI
· Technically endorse the CR to 38.104 (R4-2002802) since no technical concern
· Agreement for BS conformance requirement:
· Technically endorse the CR to 38.141-2 (R4-2001427) since no technical concern
· Modification may be provided in the next meeting for the CR from Spec clear point



In this contribution, we provide our views on how to handle UE core requirements in this WI.
2.	Discussion
The objectives were agreed in WID [2] as below:
	RAN #87-e WID [2]
Phase 1:  Continue and complete the feasibility and performance benefit study to identify applicable scenarios
1) Both system and link simulations as well as RF and baseband implementation need to be considered in the Rel-16 evaluation to study the benefits of FR2 DL 256QAM.
2) This phase is planned from RAN4#91 and should end by RAN4#93.
Phase 2:  Specify BS and UE requirements for NR DL 256QAM for FR2 if applicable scenarios and feasible requirements are identified
1) The requirements for BS include Tx modulation quality, Tx power dynamic range etc.
2) The requirements for UE include Rx maximum input power level, FRC etc.



According to the agreed WID, it is explicitly mentioned that “Specify BS and UE requirements for NR DL 256QAM for FR2 if applicable scenario and feasible requirements are identified”. In phase 1, RAN4 concluded that FR2 DL 256QAM was feasible and beneficial based on link level and system level simulation results. To follow agreed objectives, RAN4 should specify the core requirements for both BS and UE based on conclusions in phase 1. In addition, BS and UE core requirements should be introduced as a package to ensure both DL and UL RF performance.
Observation 1: RAN4 needs to introduce both BS and UE core requirements for FR2 DL 256QAM to follow RAN plenary decision and ensure RF performance.
We would like to summarize the discussion on maximum input level below. In TS 38.101-2, UE maximum input level for QPSK and 64QAM were initially introduced from v15.0.0 and v15.3.0, respectively. Subsequently, a draft CR to remove the requirement for 64QAM was endorsed and the requirement was removed from TS 38.101-2 v15.5.0. According to the endorsed draft CR, the reason for removing the requirement for 64QAM was that “testing of 64QAM and QPSK is redundant and it is much more available to“, but no reasons related to testability were mentioned.
Basically, RAN4 should not consider testability issues to specify core requirements since it should be defined based on the deployment scenarios, not testability. In fact, RAN5 has already concluded that maximum input level requirements for FR2 could not be tested with Rel.15 test methods regardless of the modulation order [3], on the other hand, RAN4 defined core requirements for QPSK and 64QAM without considering testability issues. 
	RAN5 #81 LS [3]
Table 1  Status of RAN5 decision for FR2 TRx test cases with testability issue
	Test Case
	Test Specification
	Testability Issue
	RAN5 Decision
	Related documents

	Maximum input level
	38.521-2
38.521-3(EN-DC with FR2)
	High DL Power (Note1)
	Required relaxation is 26dB for  n257/n258/n261 and 34dB for n260. RAN5 decided not to test on all FR2 bands.
	R5-185805






Testability issues can be discussed in Rel.17 SI, however even without testability, RAN4 will not need to change the core requirements. Therefore, RAN4 does not need to wait for conclusions in Rel.17 SI and does not need to consider testability issuues to specify the core requirements in this WI.
Observation 2: RAN4 needs to specify core requirements regardless of testability.
From an RF perspective, the requirement for maximum input level is important and necessary to guarantee dynamic range performance of the receiver especially under high peak-to-average power ratio (PAPR) condition. In general, OFDM signals with higher modulation orders, such as 256QAM, have a higher PAPR than lower modulation order. Therefore, RAN4 needs to consider the impact of PAPR and introduce this UE core requirement to guarantee the receiver performance for 256QAM.
Observation 3: UE maximum input level requirements are important and beneficial to ensure receiver dynamic range performance under high PAPR condition with 256QAM modulation scheme.
From above observations, we propose to introduce UE core requirements for FR2 DL 256QAM.
Proposal 1: RAN4 does not need to consider testability issues to specify core requirements in this WI.
Proposal 2: RAN4 specifies core requirements of UE maximum input level for FR2 DL 256QAM.
3.	Conclusion
In this contribution, we discuss on UE core requirements for FR2 DL 256QAM. The following observations are obtained.
Observation 1: RAN4 needs to introduce both BS and UE core requirements for FR2 DL 256QAM to follow RAN plenary decision and ensure RF performance.
Observation 2: RAN4 needs to specify core requirements without regardless of testability.
Observation 3: UE maximum input level requirements are important and beneficial to ensure receiver dynamic range performance under high PAPR condition with 256QAM modulation scheme.
From above observations, the following proposals are provided.
[bookmark: _GoBack]Proposal 1: RAN4 does not need to consider testability issues to specify core requirements in this WI.
Proposal 2: RAN4 specifies core requirements of UE maximum input level for FR2 DL 256QAM.
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