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1 Background
At the latest meeting of RAN4 in October 2017, RAN4#84Bis, it was agreed to have separate discussions and schedules for specification of the EIRP for power class and the specification of EIRP for spherical coverage [1]. Since the power class definition is required before defining and discussing additional power-related requirements, RAN4 has decided to focus the effort on the definition of the EIRP power class for the Rel-15 timeframe as following work plan:
[image: ]
For discussion of the spherical coverage, it was presented that the realistic industrial design of the UE, i.e., the presence of a full screen display panel, the device case material and the gap between antenna & housing, will impact the specification. Given the lack of important information and contributions which considered those design perspectives, it is hard to discuss and agree on which CDF percentile points and requirements are useful for real implementations. Above and beyond that, in this contribution, we would like to propose a template for the simulation assumptions of the specification based on [2].
2 Discussion
The handheld UE today packed with several antennas for multiple CAs and 4x4 MIMO, infinite display with larger screen size and lesser bezel margin, dual camera, selfie camera, sensors, and battery with more demanding capacity for enhancing user experience. As stipulated in [2], more aspects of real-product implementations need to be included in simulation analysis. These aspects significantly impact the attained EIRP results, and thus should be agreed on as framework for CDF calculations. This is needed before any agreements on EIRP percentile points and their requirements can be made.
Proposal 1: More aspects of real-product implementations need to be included before any agreements on EIRP percentile points and requirements for spherical coverage.
[bookmark: _GoBack]Several parameters are relevant to CDF simulations. Implement conditions, such as display panel with bezel margin and devices case material, affect final performance. The number of arrays in the UE and their specific type and placement are also important. Table 1 proposes a list of factors which have to be considered before specifying the spherical coverage requirement to meet the work plan. The table also includes the conditions used in our previous contribution which shows that the 20%-tile value has decreased by 15 dB from the 100%-tile value [2]. 
Table 1: Framework for simulation assumption of CDF based EIRP analysis for spherical coverage
	
	
	Samsung
	Company B
	Company C

	
	
	R4-1711036
	R4-xxxxxxx
	R4-xxxxxxx

	Frequency range
	　
	n257
	
	

	# of antenna in an array 
(# of patches, # of dipoles, etc.)
	　
	Two 2x1 dipole
One 2x2 Patch
	
	

	# of arrays in the UE
	　
	2
	
	

	Elevation & azimuth angle 
	　
	1 degree
	
	

	Beam phase shifter controller
	　
	45 degree 
(3-bit)
	
	

	Antenna type (patch, dipole, or both)
	　
	Both
	
	

	Antenna location 
(front, back, top-side, left-side, right-side, bottom-side)
	　
	Top & Bottom
	
	

	Display panel type (LCD / OLED)
	Y/N
	Y
	
	

	Bezel Margin
	Y/N
	Y
	
	

	Device case material
	Y/N
	Y
	
	

	Legacy Antenna (Metal Frame)
	Y/N
	Y
	
	

	Gap between antenna & housing
	Y/N
	Y
	
	

	Peak EIRP over the sphere
	dBm
	Max
	
	

	50 %CDF
	dBm
	Max-6dB
	
	

	40 %CDF
	dBm
	Max-9dB
	
	

	30 %CDF
	dBm
	Max-12dB
	
	

	20 %CDF
	dBm
	Max-15dB
	
	



Adding multiple arrays in the UE to overcome the intrinsic straight forward propagating nature of mmWave signals and finite steering range of a single module, may be the option to increase few dBs at lower percentile, but this will reduce space for the incumbent features and may interfere with legacy antenna and vice versa. Therefore, a clear understanding of the implementation and environment setup will help companies align on all parameters before deciding on CDF points in order to avoid the situation that the future design of the UE supporting mmWave bands has to be like going back in time.
Proposal 2: Sufficient alignment in the assumptions is necessary to derive an adequate requirement of spherical coverage EIRP with the clear understanding of UE implementation and design aspect.
3 Conclusion
In this contribution, we provide our simulation assumptions and results in a framework for guiding the future discussion onto the efficient path. The proposals are summarized as below. 
Proposal 1: More aspects of real-product implementations need to be included before any agreements on EIRP percentile points and requirements for spherical coverage.
Proposal 2: Sufficient alignment in the assumptions is necessary to derive an adequate requirement of spherical coverage EIRP with the clear understanding of UE implementation and design aspect.
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Work Plan

* RAN4 #85 (November '17)

* Finalize the peak EIRP requirement for handheld UEs
* Initial discussion of simulation results for spherical coverage
* Based on the simulation outcome, take a working assumption on the CDF percentile

* RAN4 NR AH #4 (January '18)

* Continue to improve the simulation effort

* RAN4 #86 (February ’18)

* Initial discussion of measurement results for prototype devices
* Reach agreements related to Step #1

* RAN4 #86bis (April '18)
* Continue to improve the measurement effort

« RAN4 #87 (May '18)

* The spherical coverage requirement (percentile and limit value) shall be based on
measured data

* Finalize the spherical coverage requirement for handheld UEs




