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Introduction
In this paper we share our thoughts on potential test time reductions as discussed in [1], while focussing on the optimization of the test procedures for Tx and Rx spherical coverage TCs.
Discussion
Two of the TCs that currently take a long time to run are the spherical coverage TCs for both Tx and Rx.
The way the requirement is checked at the moment is that the same measurement procedure as for the beam peak search is used, as outlined in section K.1.1 and K.2.1 in TS 38.521-1 [2]
Then the CDF (for Tx) / CCDF (for Rx) for the measured values is calculated and the value at the x% percentile is compared to the corresponding spherical coverage limit. This approach however requires to measure on each point of the sphere corresponding to 200 (for constant density grids) or 266 (for constant step size grids) measurements. While these are less points than for the beam peak search, this TC still takes a long time.
As an example, we show the requirement for Tx spherical coverage (PC3) below and how it could be measured as part of the conformance test in an optimized way.
Table 6.2.1.3-3: UE spherical coverage for power class 3
	Operating band
	Min EIRP at 50 %-tile CDF (dBm)

	n257
	11.5

	n258
	11.5

	n259
	5.8

	n260
	8

	n261
	11.5

	NOTE 1:	Minimum EIRP at 50 %-tile CDF is defined as the lower limit without tolerance
NOTE 2:	Void
NOTE 3:	The requirements in this table are verified only under normal temperature conditions as defined in Annex E.2.1.



[bookmark: _GoBack]This corresponds to requiring that at least 50% of all measurement points on the sphere are above the output power shown in the table. Therefore, the conformance test procedure for the fast spherical coverage scan could look like this:
1.) Start of the measurement
2.) Go to next point on the measurement grid
3.) Measure the output power and calculate total EIRP.
4.) If 50% of the total number of grid points (e.g. 100 out of 200 for constant density grid) are above the spherical coverage limit (e.g. 11.5 dBm for n257), pass the device. If not, go to Step 2. If all grid points have been measured and the less than 50% of the points are above the limit, fail the device.
The procedure above requires to measure at least 50% of the points (i.e. half-sphere) but also allows to measure only a reduced number of test points in the 2nd hemisphere in case the UE meets the limit before completing the whole scan.
This way the test time for this particular case could be shortened up to 50%, but for power classes with different requirements this could be even higher. Also similar to the Rx beam peak search the need for manual interaction could be reduced while keeping the same MU, i.e. re-positioning approach applied for MU but no need to test the second hemisphere. 
Further improvement is still possible for spherical coverage analyzing the regions that each QoQZ antenna orientation are assumed to cover. Using the distributed-axes system as example, TS 38.521-2 include the following allowance in clause O.2.6.2:
If the device re-positioning approach outlined in Annex N is adopted for all EIRP/EIS/TRP based conformance test cases, the quality of quiet zone analysis is sufficient only for  = 0o, 45o, 90o, 270o, and 315o.
Therefore, it can be assumed that half of the points between β = 90º and β = 135º are covered by each antenna orientation (same applies for 225º and 270º). Following this approach, the first hemisphere measurement can be extended up to zenith = 112.5º before there is a need to place the device into orientation 2. 
Proposal 1: RAN4 agrees to allow the fast spherical coverage method as an optimized method for the spherical coverage tests.
Proposals
[bookmark: _Ref473660868][bookmark: _Ref473660708][bookmark: OLE_LINK6][bookmark: OLE_LINK7]In this paper we have discussed on how to improve the test time for Tx and Rx spherical coverage.
Proposal 1: RAN4 agrees to allow the fast spherical coverage method as an optimized method for the spherical coverage tests.
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