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Introduction
Since the start of the NR SI, the discussion on NR requirement overview has been initiated [1]. For sub-6 GHz, there is an agreement to re-use the existing requirements as much as possible. There is also an agreement to maximize the synergies between ongoing eAAS WI and NR below 6 GHz.
RAN4 has been extensively been working on studies to develop sharing and compatibility parameters for mm-wave frequency ranges as LS requested in the LS from ITU-R. 
The testability aspects for mm-wave frequencies has also been under discussion in RAN4 covering UE, BS and RRM.
This paper elaborates more on NR BS requirement overview for mm-waves since proper requirement coverage for mm-wave frequencies in RAN4 specifications is quite essential. The discussion on requirement re-use for sub-GHz is further elaborated in [2].
Discussion
Considering the ongoing discussion on NR testability and the fact that for mm-wave frequencies the “conductive” test methods would not be feasible, OTA test procedures need to be developed in parallel with core requirements. It is important to have proper requirement “coverage “ for mm-waves with a set of requirements and tests that provide sufficient test coverage to ensure that the NR base-stations operate properly, whilst not causing an inordinate amount of test time and complexity. 
As we approach the end of NR SI and start the NR WI, the OTA requirement coverage should be discussed and settled early such that the work to develop the requirements and tests is feasible and the test time can be managed. Highest priority should be given to requirements that affect the system performance and compatibility for mm-wave frequencies. The mm-wave column in table 1 summarizes our view on the prioritization.
A more elaborated discussion on individual requirements should be conducted in coming RAN4 meetings when specification work has started.


Table 1	NR BS requirement overview
	Requirement category
	mm-wave and higher frequencies “OTA only”
38-series

	Channel numbers
	New channel numbers would be necessary for the new bands at higher frequencies.
“high priority”

	EIRP accuracy and TRP accuracy 

	Re-use EIRP with adapted for deployment and mm-wave technology. Add TRP
“high priority”

	Unwanted emissions
	Both in-band and spurious emission in terms of absolute emissions
“high priority”
Note that the proper requirement metric for this requirement should be TRP or TRP “equivalent” 

	Transmit inter-mod
	As the isolation should be re-calculated and will be much greater than 30dB due to propagation conditions and thus the requirement is not stressful for the implementation. This requirement should be “added later if needed”.
Note that, the intra-array coupling impact is captured by the “in-band unwanted emission” requirements measured as TRP or TRP “equivalent”.

	Signal quality
	New EVM and Frequency error level depending the frequency band and modulation should be specified with “high priority”
Frequency error “high priority”
TAE should be “added later if needed”

	Transient handling
	Transient handling requirement should be “added later if needed”

	Transmitter dynamics
	Transmitter dynamic requirement should be “added later if needed”

	Beam domain 
	Should be carefully studied before requirement definition and metrics are added.
“added later if needed”

	Receiver sensitivity
	The requirement should be specified as minimum OTA sensitivity and relevant levels for mm-wave frequencies should be specified.
“high priority”

	Receiver blocking

	The requirement should be specified considering adaptation towards less bandwidth/BLER dependencies.
“high priority”

	Receiver intermodulation
	The requirement should be specified considering adaptation towards less bandwidth/BLER dependencies.
“high priority”

	Receiver dynamics
	The requirement should be specified considering adaptation towards less bandwidth/BLER dependencies. 
“high priority”

	Receiver spurious emission
	If regulatory requirement for mm-waves, it should be specified with “high priority” else no need to add this requirement

	Receiver in-channel 
	The receiver in-channel requirements should be “added later if needed”

	Receiver performance
	The receiver performance requirements should be carefully studied considering the diverse receiver architectures and testing with an environment emulating the channel response. Significant simplifications might need to be considered.
“added later if needed”



The table 1 is considered for a “general purpose” NR BS operation and thus for other NR BS classes additional consideration depending on deployment and applications might be considered.
Proposal 1:
RAN4 should adopt the requirement priority essential from system and performance point of view, stated in this document to ensure reasonable requirement and test complexity for mm-wave frequencies.
Conclusion
In this paper, the discussion on mm-wave requirement coverage was further elaborated. For NR mm-wave frequencies, a set of requirements with high priority were discussed to manage standardization time and test complexity. The proposed priority on requirement coverage implies that requirements which are essential from system and compatibility point of view should be addressed and specified first.
We thus propose the following:
Proposal 1:
RAN4 should adopt the requirement priority essential from system and performance point of view, stated in this document to ensure reasonable requirement and test complexity for mm-wave frequencies.
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