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1 Background
In RAN#85 meeting, test time reduction is agreed as Objective 6 in SID [1] of testability enhancement study item, reproduced as following:
6.	Study testability enhancements to reduce test time
-	Including RF test method enhancement with reduced test time, and possible test time saving approach for UE Demodulation test and RRM test

In RAN4#92bis meeting, there is contribution [2] from Keysight which offers many kinds of methods to reduce RF test time. One of the promising method is to reduce measurement grid points by relaxing antenna assumption.
Current antenna array assumption for TR 38.810 is 8x2 which is over qualified compared with commercial power class 3 UEs. In this paper we further analyze the antenna array assumption for power class 3 and propose to apply 4x2 array as the antenna assumption for deriving measurement grid points.
Discussion
Antenna array assumption with 8x2 configuration for power class 3 in testability SI was firstly agreed in [3] in RAN4#86bis meeting. At that time there is few commercial smart phone models supporting mmWave. Different from prototype, commercial models have to consider more practical aspects such as UE size, antenna placement, number of antenna panels, trade-off between cost and performance, etc. Till now, most commercial power class 3 models apply 4x1 or 2x2 array (4 elements), which is far from 8x2 array (16 elements)
[bookmark: _Ref1149432]Observation 1:	most commercial power class 3 models apply 4x1 or 2x2 array (4 elements), which is far from 8x2 array (16 elements).
More antenna elements in antenna array means larger panel size. Power class 3 as handheld UE usually has limited size to accommodate many large antenna panels. More antenna elements in antenna array will also need more PCB size to accommodate more RF front end components which will also improve the cost. More antenna elements in antenna array has benefit to achieve higher EIRP due to marrow beam, however, too narrow beam for mobile handheld UE will also increase the beam management burden. Too many antenna elements in antenna array cost much but benefit on performance will not be linearly increased especially for mobile scenario.
Even considering possibilities in the future, it would be enough to adopt 4x2 array rather than 8x2 array. The possibility to adopt 8x2 array for PC3 commercial UE is too low. It is not efficient way to derive measurement grid to accommodate a corner worst case.
Observation 2:	Even considering possibilities in the future, it would be enough to adopt 4x2 array rather than 8x2 array.
When deriving peak EIRP and spherical coverage requirements in core specification, 16 antenna elements are adopted for PC1, 8 elements for PC2 and 4 elements for PC3. When deriving measurement grid for PC3 in testability SI, 16 elements is adopted which is considered as the worst-case for PC3. According to this principle, different sets of measurement grids will need to be defined for different power classes. From this point of view, it is worth further study whether different sets of measurement grids shall be categorized per power class or per antenna array dimensions. As a corner case, measurement grid based on the worst-case antenna array dimension will be a great burden for the main stream UEs within the same power class. When deriving measurement grid, there must be trade-off between worst-case and main stream case.
Observation 3:	Different sets of measurement grids will be defined for different power classes. When deriving measurement grid, there must be trade-off between worst-case and main stream case.
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4x2 array as proposed antenna assumption

4 elements array for main stream UEs

Figure 2-1 illustration of proposed antenna array assumption for PC3


Though the main stream commercial UEs for PC3 is using 4 elements array, anyway, we still would like compromise to 4x2 array as the antenna array assumption for PC3. And the current measurement grid based on 8x2 array can be used as baseline for other power class, e.g., for PC1/2.
Based on above discussion, we give the following proposals.
[bookmark: _Ref1149451]Proposal 1:	use 4x2 array as the antenna assumption for deriving measurement grid for PC3.
Proposal 2:	current measurement grid based on 8x2 array can be used as baseline for other power class, e.g., for PC1/2.
Conclusion
Observation 1:	most commercial power class 3 models apply 4x1 or 2x2 array (4 elements), which is far from 8x2 array (16 elements).
Observation 2:	Even considering possibilities in the future, it would be enough to adopt 4x2 array rather than 8x2 array.
[bookmark: _GoBack]Observation 3:	Different sets of measurement grids will be defined for different power classes. When deriving measurement grid, there must be trade-off between worst-case and main stream case.
Proposal 1:	use 4x2 array as the antenna assumption for deriving measurement grid for PC3.
Proposal 2:	current measurement grid based on 8x2 array can be used as baseline for other power class, e.g., for PC1/2.
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