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1
Introduction
This contribution proposes assumptions for PC1 device type, for CDF curve for MOP CIRP Spherical Coverage, as a response to AP coming out of RAN5-87e, R5-202845, Proposal 9.
 2
PC1 Device
TS 38.101-2 currently defines devices into 4 Power Classes based on certain specific architectures in Table 6.2.1.0-1 as follows:
	UE Power class
	UE type

	1
	Fixed wireless access (FWA) UE

	2
	Vehicular UE

	3
	Handheld UE

	4
	High power non-handheld UE


Power Class 3 is the default Power Class.

Further, Section 6.2.1.1 of TS 38.101-2, also defines the Min. Peak EIRP, Max Output Power and Spherical Coverage for PC1 Devices. The minimum EIRP at the 85th percentile of the distribution of radiated power measured over the full sphere around the UE is defined as the spherical coverage requirement and is found in Table 6.2.1.1-3 of TS 38.101-2, as below:

Table 6.2.1.1-3: UE spherical coverage for power class 1

	Operating band
	Min EIRP at 85 %-tile CDF (dBm)

	n257
	32.0

	n258
	32.0

	n260
	30.0

	n261
	32.0

	NOTE 1:
Minimum EIRP at 85 %-tile CDF is defined as the lower limit without tolerance

NOTE 2:
The requirements in this table are verified only under normal temperature conditions as defined in Annex E.2.1.


3
Assumptions for CDF Curve for MOP EIRP Spherical Coverage
Certain assumptions need to be made to come up with CDF curve for MOP EIRP Spherical Coverage. The UE Antenna Element Pattern can be referred from Section 5.2.3.3 of TR 38.803, Table 5.2.3.3-1, and the values of (Mg, Ng, M, N, P) can be further modified, as per the initial PC1 assumptions agreed in R5-198203. For example, values of M and N have been modified in the below Table from 2 to 12.
Table 5.2.3.3-1: UE antenna element pattern
	Parameter
	Values

	Antenna element vertical radiation pattern (dB)
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	Antenna element horizontal radiation pattern (dB)
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	Combining method for 3D antenna element pattern (dB)
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	Maximum directional gain of an antenna element GE,max
	5 dBi

	(Mg, Ng, M, N, P) 
	 (1, 1, 12, 12, 2)

	(dv, dh)
	(0.5λ, 0.5λ)

	UE orientation
	Random orientation in the azimuth domain: uniformly distributed between -90 and 90 degrees*
Fixed elevation: 90 degrees

	NOTE:
This is done to emulate two panels: the configuration is equivalent to 2 panels with 180 shift in horizontal orientation and UE orientation uniformly distributed in the azimuth domain between -180 and 180 degrees.


In R5-198203, the UE Antenna Element Pattern were referred to from TR 38.810, instead of the above assumption from TR 38.803. The justification for this change is as follows:

Figure 1 below is a comparison of spherical coverage of two notional UEs. Each consists of a pair of 4x1 antenna modules placed on opposite faces of the UE. Each module has 5 beams from 5 phase shifter settings. They only differ in element beam assumption. 
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Figure 1: Comparison of spherical coverage between two antenna element beam assumptions
Many practical impairments that degrade CDF are neglected for simplicity, like mutual coupling, phase shifter uncertainties, etc. The idealized spherical coverage gain CDF for 90/90 shows about 7.5 dB gain drop at 50th%ile which is in the correct ball-park to meet RAN4 requirements. This 7.5 dB number will get corrected up to a number closer to 10 dB after adding impairments mentioned, which would make it suitable to meet the RAN4 requirement of 10.9 dB drop.  

The 260/130 shows an unrealistically optimistic 3 dB drop at the the 50th %ile point. Following a similar process of corrections for non-idealities, the ‘realistic’ spherical coverage CDF will only show 5 or 6 dB of gain drop – much different from the standard.

We therefore believe that the change to 90/90 element better describes practical implementations.
Attached spread-sheet gives the raw data of the Cumulative Probability of the gain of a PC1 device, represented by the below figure


[image: image5.emf]PC1_RAN5_GainVsC umProb_CDF.xls


[image: image6.png]Plot of Cumulative Probability of Gain for PC1 device
1.2

08

06

——CumProb
0.4

8
2
g
o
o
2
=
3
H
€
3
S

02

©

Gain




Figure 2: Plot of cumulative probability of gain for PC1 device.
Proposal 1: UE Antenna Element Pattern shall be referred from TR 38.803 Table 5.2.3.3-1, while adhering to other agreements from R5-198203. 
Proposal 2: TE Vendors shall use the attached spread-sheet raw data, as a sample PC1 curve depicting cumulative probability of the gains for a sasmple PC1 device.


4
Conclusions

The following proposals were made in this contribution.

Proposal 1: UE Antenna Element Pattern shall be referred from TR 38.803 Table 5.2.3.3-1, while adhering to other agreements from R5-198203.

Proposal 2: TE Vendors shall use the attached spread-sheet raw data, as a sample PC1 curve depicting cumulative probability of the gains for a sasmple PC1 device.
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