TSG-RAN Working Group 4 (Radio) meeting #88bis	  R4-1812337
[bookmark: _GoBack]Chengdu, China, 8 – 12 October 2018	

Source:	Sony
Title:	UE Spherical EIRP for the 28GHz and 39GHz bands
Agenda item:	7.6.14.2.1
Document for:	Discussion
Background
Spherical coverage for handheld UE PC3 for single band operation was concluded for the Rel 15 specification [1]. Spherical coverage for multiple bands support was discussed in RAN4 #88 [2]. It was concluded to prioritize the n260 + n261 combination (case 5).
This paper is an update on [3] where the simulated antennas are optimized for the n260 + n261 combination (case 5 in [2]).
Simulation set-up
The dual band antennas are built upon co-located (X-Y) dipoles and still dual polarized and dual band performance are reached. The footprint is similar to the single band antennas presented in [5] (assumption 4). The total height of the antennas are larger due to more layers. The array is 4x1 linear arrays and a fixed code book with 7 discrete beams is used. The simulation is done on the full phone model as describes in [5] with glass cover. One antenna module is facing backwards and the other to the front (assumption 4). This assumption will fulfil the specification [1] in the single band case, at least from a simulation point of view. The model is schematically shown in Figure 1. 
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[bookmark: _Ref510773720]Figure 1. Schematic outline of UE model.
Result
The simulated CDF EIRP spherical performance is shown in Figure 2 for 28 GHz and Figure 3 for 39 GHz. The dual band antennas are compared with single band antennas as described in [5] for 28GHz and similar 39GHz antennas. The result is also listed in Table 1. For this simulation we see a degradation of 1.6dB for n261 but almost no degradation for n260 for the dual band case compared to the single band case. A dual band antenna design with co-located antennas will have some design constraints. Different design prioritizations can be done but tradeoffs in terms of gain, spherical coverage or antenna volume has to be done. This simulation is done on a simple design where the antenna footprint is kept the same. An increased design effort could possibly decrease the gap between single band and dual band case even further.
The bandwidth of the dual band antennas is optimized for n260 and n261.
From the simulation we make the following observation:
Observation 1:	Tradeoffs in terms of gain, spherical coverage or antenna volume has to be done in a dual band design.
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[bookmark: _Ref525838739]Figure 2. Simulated gain 28 GHz.
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[bookmark: _Ref521330100]Figure 3. Simulated gain 39 GHz.


	Frequency 
	
	28 GHz
	39 GHz

	Antennas
	
	Dual band
	Single band
	Dual band
	Single band

	Gain @ 99.9% CDF
	dB
	12
	13
	11.4
	11.0

	Gain @ 50% CDF
	dB
	2.6
	4.2
	2.6
	2.5

	Gain @ 40% CDF
	dB
	1.4
	3.0
	1.4
	1.1

	Gain @ 30% CDF
	dB
	-0.1
	1.4
	0.2
	-0.2

	Gain @ 20% CDF
	dB
	-1.9
	-0.5
	-1.4
	-1.7



[bookmark: _Ref510783680]Table 1. Summary of simulated CDF spherical performance
Conclusion
The spherical coverage of a handheld UE was simulated on a full smartphone simulation platform. The following observation were made:
Observation 1:	Tradeoffs in terms of gain, spherical coverage or antenna volume has to be done in a dual band design.
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