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The NR WI is addressing a frequency range up to 52.6GHz with the understanding that this will likely be extended in the future to cover up to 100GHz. Due to the fact that in the mmWave frequency range(FR2, >24GHz) there are no connectors available, the consensus during the study item phase was that all the requirements will be defined OTA. This is clearly stated in the WID [1]. In this paper we briefly discuss the definition of these requirements, the importance of the spherical coverage aspects and how these relate to other core requirements such as RRM.
2. 	Discussion
The main difference in the system design/operation between the sub6 frequency range(FR1) and the mmWave frequency range (FR2) is the use of active antenna systems both on the UE and gNB sides. The lower wavelength facilitates the implementation of compact antenna arrays that can be used to concentrate(beamform) the radiated waves in certain directions helping to overcome the additional propagation losses incurred in this frequency range. In order to guarantee a certain level of system performance it is very important that the UE can radiate or receive in many different directions. 
The need to define the radiated power(EIRP) and sensitivity(EIS) over the entire sphere was introduced in [2] and the cdf method of describing the performance over the entire sphere was introduced in [3]. The cdf definition has been discussed for about one year, [4] proposed to define 20%, 50%,  and several proposals and agreements were on the definition were made:
RAN4#82, chairman minutes
Agreement: 
 Proposal: For CDF method, RAN4 method for describing spherical coverage of RF parameters is CDF where each point represent equal surface area in sphere surrounding the UE. 
· Companies are encouraged to study the advantage of this CDF method.
· The other method(s) are not precluded.
Proposalsin [4 in RAN4 NR AH#2:
Proposal 3: Companies provide the requirements proposal according to the EIRP/EIS mask for the probability of 20%, 50% and 80% on the CDF curve.
[5] agreed in RAN4#84:
· To agree Power class definition in next meeting considering below candidates according to the possible RAN1 answer
· Peak EIRP over the sphere with minus tolerance
· EIRP at CDF percentiles with minus tolerance
· [5-20] %
· [50] %
· [80-90] %
· Maximum allowed EIRP such as 43, 55 dBm (FCC limits)
In RAN4#84 Bis there were some proposals to only define the peak EIRP(and implicitly EIS) in Rel.15 for the power class and no spherical coverage requirement.
Apart from the fact that the above proposal is going against many previous agreements, we do not believe it would be possible to declare the NR WI completed without spherical coverage requirement. Besides the fact that these requirements are indispensable to network planning, the definition of other requirements for radio resource management (RRM) would not be possible.
RRM requirements for FR2 will include requirements on received signal strength measurements(e.g. RSRP) that is reported by the UE for beam management purposes. The accuracy of these requirements is defined through side conditions that depend on received SINR, input signal levels, and in the case of FR2 some spatial considerations will also be needed (e.g. UE needs to be able measure certain signals over multiple angles or 80% of sphere, etc). Without spatial considerations, the requirements can only be defined for the peak direction (e.g. peak EIS). This would make it impossible to define any practical requirement for beam management. 
For example, a simple test setup that is being discussed to verify UE beam management requirements is depicted in Figure 1. In this setup, the UE would have to perform measurements on signals arriving from different transmission points over different angles and switch “beams” for one transmission point to another. Without any spatial requirements(e.g. spherical coverage requirements), it is impossible to introduce such a test because a pass/fail criteria cannot be defined.
 
Figure 1. Test setup for beam management test
Considering all the above, we do not believe that it would be possible to declare the RAN4 part of the NR WI for NSA/SA finalized without the definition of the spherical coverage requirements.   
Observation: The RAN4 part of the NR WI for NSA/SA cannot be declared complete without spherical coverage requirements for FR2.
3. 	Conclusion
In this paper we briefly discussed the background for the definition of the spherical coverage requirement for FR2 and its implications on RRM requirements. Based on our analysis we made the following observation:
Observation: The RAN4 part of the NR WI for NSA/SA cannot be declared complete without spherical coverage requirements for FR2.
Furthermore, not defining spherical coverage requirements in Rel.15 is against previous RAN4 agreements.
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