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1	Introduction 
Last meeting it was agreed in RAN4 to use 8 antenna elements as the assumption for defining the minimum requirements for band n263. Our analysis for the minimum peak EIRP and REFSENS was shown in [1] and in this contribution we share our simulation results for spherical coverage in band n263 considering 8 antenna elements configuration.
2 Discussion
The simulation setup includes 2 panels with 8x1 array topology (as described in TR 38.803). The codebook considered 21 beams. Element patterns are modelled as real-valued parabolic functions (in azimuth and elevation planes). For Scenario 1 and 2 the antenna array response is generated assuming a uniform linear array with element spacing of lambda/4, where average antenna gain is defined as 3.0 dBi. Azimuth and elevation plane half-power beam width (HPBW) are parameterized as follows:
· Scenario 1:
· Azimuth plane HPBW = 90 deg
· Elevation plane HPBW = 66 deg
· Scenario 2:
· Azimuth plane HPBW = 80 deg
· Elevation plane HPBW = 60deg


	Scenario 1: Single element pattern – Azimuth and Elevation planes
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Scenario 2: Single element pattern – Azimuth and Elevation planes
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2.1	Simulation Results for Spherical Coverage n263

As previously described in [2], the non-optimal element spacing makes the effective stacking of the antenna elements for FR2-2 very complex. 60 GHz elements are expected to be highly susceptible to distortions from asymmetries in the module.  Tight integration with lower frequency antennas has significant impact to performance and prevents effective beamforming. Optimal spacer thicknesses are significantly lower than those for FR2-1 frequencies, which creates a challenge for unified optimization. Due to electrical thickness of device materials, strong frequency-dependent lensing and cavity effects can occur in the 60 GHz band.

Patterns are also expected to be easily perturbed due lensing and cavity effects - small asymmetries translate to large pattern distortions.  This is expected to be even more pronounced in co-located configurations with FR2-1 antennas
Lensing effects can create limitations in scanning range that also exhibit frequency-dependent behaviour. In our analysis we show how the lensing effect prevents achieving sufficient peak gain, which impacts the spherical coverage.
Observation 1:	Lensing effects can create limitations in scanning range that also exhibit frequency-dependent behaviour. The limitation in scanning range due to the lensing effect impacts the spherical coverage. 
Taking into account the lensing effect for the estimation of the spherical coverage, we have considered in the simulation the element beam peak direction shift up to 40 degrees. Figure 1 plots the single patterns in the azimuth plain, the black curve with no offset has a gain at beam peak of 3dBi; the green and red curves consider an offset of ± 20 degrees in the azimuth plain which results in 2.25 dBi gain off-beam peak; the yellow and blue curves consider an offset of ± 40 degrees in the azimuth plain which results in 0 dBi gain off-beam peak.  The plot shows how the gain varies with element peak direction shift due to the lensing effect.
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The following figures plot the spherical coverage CDF for Scenario 1 and Scenario 2 considering a 40 degrees beam direction shift in the azimuth angle. The figure on the left for Scenario 1 spherical coverage CDF results in a gain-drop of -10.45 dB from 100%-tile to 50%-tile, whereas the figure on the right for Scenario 2 spherical coverage CDF results in a gain-drop of -12.75 dB.
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Summary of the spherical coverage simulation results for both scenarios considering element peak direction shift of 40 degrees with an array topology of 8x1:
	
	Gain-Drop (dB)

	  Scenario 1
	-10.45 dB

	Scenario 2
	-12.75 dB



The comparison of the gain-drop between Scenario 1 and Scenario 2 show that the lensing effect prevents achieving sufficient peak gain impacting the spherical coverage. Our proposal for the gain-drop is the average between Scenario 1 and Scenario 2, which is -11.6 dB. Considering the minimum peak EIRP proposal of [13.2 dBm] and REFSENS of [-73.0 dBm/400MHz] in [3], we propose the following values for EIRP and EIS spherical coverage for band n263:
Table 1: 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

	n262
	2.9

	n263
	1.6

	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.



Table 2: EIS spherical coverage for power class 3
	Operating band
	EIS at 50th %-tile CCDF (dBm) / Channel bandwidth 


	
	50 MHz
	100 MHz
	200 MHz
	400 MHz

	n257
	-77.4
	-74.4
	-71.4
	-68.4

	n258
	-77.4
	-74.4
	-71.4
	-68.4

	n259
	-71.9
	-68.9
	-65.9
	-62.9

	n260
	-73.1
	-70.1
	-67.1
	-64.1

	n261
	-77.4
	-74.4
	-71.4
	-68.4

	n262
	-69.7
	-66.7
	-63.7
	-60.7

	n263
	-70.4
	-67.4
	-64.4
	-61.4

	NOTE 1:	The transmitter shall be set to PUMAX as defined in clause 6.2.4 
NOTE 2:   The EIS spherical coverage requirements are verified only under conditions as defined in Annex E.2.1 




Proposal 1:	RAN4 shall define the UE spherical coverage for power class 3 for n263 as 1.6 dBm – as shown in Table 1.
Proposal 2:	RAN4 shall define the EIS spherical coverage for power class 3 for n263 as -61.4 dBm/400MHz – as shown in Table 2.
3	Conclusion

In this contribution, we have shown the simulation results for the spherical coverage in band n263 considering the lensing effect. Our proposal. In summary, we have made the following proposals and observations:
Observation 1:	Lensing effects can create limitations in scanning range that also exhibit frequency-dependent behaviour. The limitation in scanning range due to the lensing effect impacts the spherical coverage. 
Proposal 1:	RAN4 shall define the UE spherical coverage for power class 3 for n263 as 1.6 dBm – as shown in Table 1.
Proposal 2:	RAN4 shall define the EIS spherical coverage for power class 3 for n263 as -61.4 dBm/400MHz – as shown in Table 2.
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Spherical coverage CDF - Scenario 2
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