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1.
Introduction
At RAN5 #82 in Athens, we discussed on the applicability of the device repositioning (re-orientation) concept during the spurious emission measurement (TRP measurement), and the action point was set to clarify the maximum difference in direction between the in-band beam peak and the beam peak of the spur at the second harmonic.  In this contribution we discuss on this open issue with some viewpoints previously provided from several companies in RAN4 and RAN5.
2.
Discussion
2.1
Issues to be taken into consideration with test procedures during spurious measurement 
 As already discussed repeatedly in both RAN4 and RAN5, we have already identified some issues to be taken into consideration of test procedures during spurious measurement.

1) Total test time due to the extremely wide measurement frequency range and multiple test grids for TRP metric
2) Concern of FR2 link failure during the operation of re-orientation caused by the limitation of UE antenna implementation 

3) Unpredictable direction of the second harmonic emissions
 We show our views on these issues from the next sub clauses.
2.2
Total test time
 Since a metric of the spurious emission measurement is TRP and also its measurement frequency range is quite wide (6 GHz to the 2nd harmonic of the in-band frequency such as 80 GHz), total test time is expected to be a range of an hour even with the current test condition (coarse grid of 45 degrees) also even with only one test point. 
However as proposed in [4], there is a possibility that we might have to revisit the condition of measurement grid at the second harmonic range which causes longer test time. Therefore we need to mind that the test procedure should be kept as simple as possible and also the automatic measurement throughout the whole frequency range is preferred. Thanks to the design of electrical antenna switching, there is a chance to achieve this automatic test. However if we need to apply the DUT re-orientation during the measurement, as previously analyzed in [3], this procedure prevents us from achieving the automatic measurement and increases complexity of the spur measurement.
Observation 1: From the measurement time and simplicity of test procedure perspective, DUT re-orientation procedure is not preferred with the spurious emission measurement.
2.3
Concern of FR2 link failure during re-orientation operation
 As introduced a view in [3], there is still a concern of FR2 link failure during the DUT re-orientation operation because we run short of actual PC3 UEs with 50%-ile spherical coverage at this moment. So if we limit the test procedure only with the DUT re-orientation concept, there is a concern that we have no way to run the conformance test with a DUT which has insufficient FR2 link performance.
Observation 2: There is a concern of FR2 link failure and we have no way to run the conformance test with a DUT which has insufficient FR2 link performance if we limit the test procedure only with the DUT re-orientation concept. 
2.4
Unpredictable direction of the second harmonic emissions

To clarify the maximum difference in direction between the in-band beam peak and the beam peak of the spur at the second harmonic, two contributions were provided [2][4] at the RAN5 #5 5G-NR ad-hoc. Both contributions showed the simulation results that the maximum differences of the major 2nd harmonic beam are approximately 80 to 90 degrees with a 4x1 linear patch array or a 4x2 antenna (Figure 2.4-1 is the extract from [2].). 
Observation 3: From the previously provided simulation result, maximum differences of the major 2nd harmonic beams are approximately within 90 degrees. 

With above information in mind, if the test system has a capability to position a DUT with multiple alignments which was agreed in RAN4 at the #90-bis Xi’an meeting [5], we assume that we can avoid the major 2nd harmonic beams to point towards the support structure of the positioner even with the worst case. Figure 2.4-2 shows the image of the actual beam relations and if the positioner has a capability of positioning the DUT with 3 ways of alignments, it is possible to point the in-band beam towards the bore sight direction within +/- 45 degrees. And even with the case that the 2nd harmonic beam is 90 degrees away from the in-band beam, it is still 135 degrees from the bore sight of the UE. 
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Figure 2.4-1: Phi-cut (theta=90deg) with 1st and 2nd harmonic gain (extract from [2])
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Figure 2.4-2: Maximum deviation of 2nd harmonic from in-band beam 
 Therefore as far as the positioner has a capability of positioning the DUT with 3 ways of alignments, we assume that the measurement of the spurious emission can be carried out without the DUT re-orientation. 
And also, even some of the 2nd harmonic beams are emitted at the opposite direction from the bore sight, we assume those 2nd harmonic beams won’t have an impact on the QoQZ characteristics since those beams are not majority. So we assume we can evaluate the QoQZ characteristics at the spurious region with only one direction towards bore sight.
Observation 4: As far as the positioner has a capability of positioning the DUT with 3 ways of alignments, the spurious emission measurement can be done without the DUT re-orientation procedure.

Observation 5: QoQZ evaluation of the spurious emission can be done with one direction even in the test case of non DUT re-orientation procedure.
 Taking account of above observations 1 to 5, we make the following proposals.
Proposal 1: For spurious emission measurement, allow the test procedures without the DUT re-orientation if the positioner has a capability to position the DUT in 3 alignments. (i.e. capable of directing in-band beam towards bore sight within +/- 45 degrees offset.)
Proposal 2: Evaluate QoQZ for spurious region with forward facing direction.


3. Conclusion
In this contribution we discussed on the applicability of the DUT re-orientation concept with some viewpoints previously provided from several companies in RAN4 and RAN5. 
Observation 1: From the measurement time and simplicity of test procedure perspective, DUT re-orientation procedure is not preferred with the spurious emission measurement.
Observation 2: There is a concern of FR2 link failure and we have no way to run the conformance test with a DUT which has insufficient FR2 link performance if we limit the test procedure only with the DUT re-orientation concept. 
Observation 3: From the previously provided simulation result, maximum differences of the major 2nd harmonic beams are approximately within 90 degrees.
Observation 4: As far as the positioner has a capability of positioning the DUT with 3 ways of alignments, the spurious emission measurement can be done without the DUT re-orientation procedure.

Observation 5: QoQZ evaluation of the spurious emission can be done with one direction even in the test case of non DUT re-orientation procedure.
Proposal 1: For spurious emission measurement, allow the test procedures without the DUT re-orientation if the positioner has a capability to position the DUT in 3 alignments. (i.e. capable of directing in-band beam towards bore sight within +/- 45 degrees offset.)
Proposal 2: Evaluate QoQZ for spurious region with forward facing direction.
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