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1.	Introduction
FR2 DFF MU is being discussed aimed mainly for FR2 RRM test setup. Many of the MU elements are fixed in [3] however, some small number of elements are still left TBD. In this paper, we propose MU value for phase curvature and measurement distance uncertainty for DFF setup.
2.	Discussion
2.2 Measurement distance uncertainty and phase curvature
Those 2 MU elements are associated with finite, far field measurement distance in the DFF chamber as defined in 38.903. In the IFF, as the reflector produces the plane wave and emulate as if UE is put infinite distance, then those terms were set to 0. 
[bookmark: _Toc21004755][bookmark: _Toc36041528][bookmark: _Toc36548752][bookmark: _Toc43901227]B.2.1.2	Measure distance uncertainty
The cause of this uncertainty contributor is due to the reduction of distance between the measurement antenna and the DUT. If the distance of separation is 2D2/lambda based on D being the entire device size, then the phase variation is 22.5deg. Whether this is the minimum acceptable criteria of phase taper over the entire DUT is FFS and shall be assessed during final MU definition for the test method. Any reduction in the distance of separation increases the phase variation and creates an error which is DUT dependant. Determination of limit of the error shall be done during final MU definition for the test method.
[bookmark: _Toc21004760][bookmark: _Toc36041533][bookmark: _Toc36548757][bookmark: _Toc43901232]B.2.1.7	Phase curvature
This contribution originates from the finite far field measurement distance, which causes phase curvature across the antenna of UE/reference antenna. At a measurement distance of 2D2/lambda the phase curvature is 22.5 degrees.  The impact of this factor shall be assessed during final MU definition for the test method.
In [2], the these values are evaluated using the Transmission formula.

The simulation was carried out for the case where DUT antenna is placed both ONSET and OFFSET within quiet zone. For ONSET case, the simulated radiated pattern well coincides with the reference pattern (those observed at infinite distance). In OFFSET case, it was observed that there is a beam pointing error which is ~ 6deg and is corresponding to 0.5dB error.
antenna will be different from the actual UE antenna, however the idea is that to use the reference antenna which can represents the typical UE antenna.
In our view, the effect of the OFFSET placement of DUT antenna is not needed to be counted in these MU terms, as the effect of the OFFSET placement of DUT antenna will be counted on the quality of quiet zone in measurement stage by placing the reference antenna at the center and edge of the quiet zone. The antenna will be different from the actual UE antenna, however the idea is that to use the reference antenna which can represent the typical UE antenna.
Observation 1 : Effect of offset placement of DUT antenna can be included in quality of quiet zone.
Given the effect of offset DUT antenna can be considered separately in QoQZ, the remaining effect of phase curvature/finite measurement distance is how it makes the power variation in dB.  Figure 1 shows the case where the 3 signals are emitted from the center and both edges of the DUT antenna.
[image: ]
Figure 1 Impact of Finite far field measurement distance
If the measurement distance is equal to far field distance , the difference of the path length of the center of DUT antenna <-> measurement point and edge of DUT antenna <-> measurement point is . Assuming these 3 signals are emitted with the same phase and amplitude, the power variation at measurement point relative to that at infinite distance can be written by following a formula.

Where  is the phase difference of the signal from the off centre against that from the centre. In numerator,  corresponds to the in-phase component and   corresponds to the quadrature component. Denominator corresponds to the amplitude at infinite distance (). 
[image: ]For the case of    (22.5deg), the above formula gives  [dB] power variation. Figure 2 Visualization of the formula (1)

Note that, in general, the signal can be emitted anywhere within the DUE antenna, and in that case, the formula can be generalized as the following.



Where is the number of signal paths which come from other than the centre of the DUT antenna, and is the phase difference of n-th path against the phase of centre signal. It can be confirmed that the  and  gives the worst case value for , i.e. 0.15dB with .  As 0.15 dB is the worst case value which will be merely happen, i.e. the signal is emitted contiguously from radiator in real life situation, it is proposed to assume triangular distribution.  
Also, some discussions among concerning parties ever indicate those 2 MU elements are duplicating hence one of them are not required even in DFF MU budget table. We propose to set measurement distance uncertainty to 0.15 with triangular distribution(same as specified now) and phase curvature to 0.
[bookmark: o2]Proposal 1 : Define measurement distance uncertainty as 0.15dB with triangular distribution for DFF.
Proposal 2 : Define phase curvature 0.0dB for DFF.

3. Conclusion
In this contribution, we present our view on the measurement distance uncertainty and phase curvature in DFF budget table. RAN5 is asked to endorse following proposals.
Proposal 1 : Define measurement distance uncertainty as 0.15dB with triangular distribution for DFF.
Proposal 2 : Define phase curvature 0.0dB for DFF.
[bookmark: _GoBack]
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