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Introduction
In [1], the Way Forward is listing the following work plan for RAN4#88bis
	· Preliminary analysis of MU for EIS spherical coverage

· Antenna assumptions need to be agreed (to finalize spherical coverage grids and respective preliminary MU assessment for EIS spherical coverage in RAN4#89)


While the antenna pattern assumption of an 8x2 antenna array [2] is sufficient for TRP measurement grid analyses, this information is not sufficient for the spherical coverage measurement grids as the antenna and beamforming performance needs to be considered for this analysis. 

This contribution outlines proposals for the antenna and beamformer characteristics to finalize the finalize spherical coverage grids and respective preliminary MU assessment for EIS and EIRP spherical coverage.
Antenna Assumptions
It is proposed to use the same antenna assumptions as in [2] for the individual antenna array, i.e., a standalone, free-space 8x2 antenna array. The respective patterns are summarized in Table 1and Table 2.
Table 1: Single Antenna Element Radiation Pattern

	Antenna element horizontal radiation pattern
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	Horizontal half-power beamwidth of single element
	260°

	Antenna element vertical radiation pattern
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	Vertical half-power beamwidth of single array element 
	130º

	Array element radiation pattern
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	Element gain without antenna losses
	GE,max = 1.5 dBi


Table 2: Composite Antenna Array Radiation Pattern
	Composite array radiation pattern in dB 
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the super position vector is given by:
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the weighting is given by:
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	Antenna array configuration (Row×Column)
	8 × 2

	Horizontal radiating element spacing dh/λ
	0.5

	Vertical radiating element spacing dv/λ
	0.5


Proposal 1: Re-use the same antenna assumptions as outlined in the WF on measurement grids [2]
Implementation and Beamformer Assumptions

In order to simulate good spherical coverage performance, it is proposed to assume that two 8x2 antenna arrays are integrated in the UE, as illustrated schematically in Figure 1: one near the front to cover the forward-facing hemisphere and one near the back to cover the backward-facing hemisphere.
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Figure 1: Illustration of the two antenna arrays integrated in the UE.

Proposal 2: Assume two 8x2 antenna arrays integrated in the UE for the spherical coverage analyses
In order to simulate a difference in EIRP/EIS performance between the front and the back, it is assumed that the implementation losses are different by 5dB with a better performance towards the front vs the back, e.g., for EIRP, the conducted power + implementation loss for the antenna array in the front is 10dBm while the conducted power + implementation loss for the antenna array in the back is 5dBm.
Proposal 3: Assume the implementation loss for the antenna near the front is 5dB less than that for the antenna near the back
In terms of beam steering performance, in the xz plane, a 45o beam steering granularity from 45o to 135o is assumed while in the xy plane a 22.5o beam steering granularity from -90o to 90o is assumed.
Proposal 4: Beam Steering Assumptions
· In the xz plane, assume 45o beam steering granularity (from 45o to 135o)
· In the xy plane, assume 22.5o beam steering granularity (from -90o to 90o)
The resulting maximum EIRP in 3D based on these assumptions is illustrated in Figure 2.
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Figure 2: Illustration of the maximum EIRP based on the assumption made in this contribution
Conclusion
The following observations and proposals were made in this contribution
Proposal 1: Re-use the same antenna assumptions as outlined in the WF on measurement grids [2]
Proposal 2: Assume two 8x2 antenna arrays integrated in the UE for the spherical coverage analyses
Proposal 3: Assume the implementation loss for the antenna near the front is 5dB less than that for the antenna near the back

Proposal 4: Beam Steering Assumptions

· In the xz plane, assume 45o beam steering granularity (from 45o to 135o)

· In the xy plane, assume 22.5o beam steering granularity (from -90o to 90o)
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