


[bookmark: _GoBack]3GPP TSG RAN WG5 #83 Meeting	R5-194626
Reno, USA, 13th – 17th May 2019
Source:		Rohde & Schwarz
Title:	MU analysis of TRP grids
Agenda Item:		5.3.5.17
Document for:	Endorsement
Introduction
[bookmark: OLE_LINK10][bookmark: OLE_LINK11]Previous analysis on the grid resolution for TRP measurements, as shown in [1], were based on simulations with the assumption that all points in the sphere had valid results (i.e. no exclusion/interpolation of results near the pole).
During last meeting, [2] was presented including a proposal to allow the measurements near the pole to be skipped and interpolated instead, but no MU analysis was provided. 
This contribution presents additional MU analysis when points near the pole are excluded or interpolated.
Simulation results
The following simulation results consider the same assumptions made previously in [1] and [3], with the following key assumptions:
· >10,000 antenna random pattern rotations.
· Approximately a constant density distribution of the beam peak within the upper hemisphere assuming the repositioning approach described in [1, 4].
· In addition to the 8x2 antenna array considered as the worst case for the grid study, we also performed simulations for 4x1, 4x2 and 8x1 antenna arrays.
· Only Clenshaw-Curtis weights were analyzed.



The following table summarizes the simulation results for all combinations:
	Number of 
	Mean Error [dB]
	Standard 
Deviation[dB]
	Comment
	Antenna array

	Latitudes
	Longitudes
	
	
	
	

	13
	24
	0.00
	0.06
	Reference
	8x2

	
	
	0.00
	0.04
	
	8x1

	
	
	0.00
	0.00
	
	4x2

	
	
	0.00
	0.00
	
	4x1

	12
	24
	-0.01
	0.07
	Skipped values zeroed
	8x2

	
	
	-0.01
	0.05
	
	8x1

	
	
	-0.01
	0.01
	
	4x2

	
	
	-0.01
	0.01
	
	4x1

	
	
	0.00
	0.07
	Skipped values averaged
	8x2

	
	
	0.00
	0.05
	
	8x1

	
	
	0.00
	0.01
	
	4x2

	
	
	0.00
	0.01
	
	4x1

	11
	24
	-0.08
	0.15
	Skipped values zeroed
	8x2

	
	
	-0.08
	0.10
	
	8x1

	
	
	-0.09
	0.12
	
	4x2

	
	
	-0.09
	0.08
	
	4x1

	
	
	-0.01
	0.13
	Skipped values averaged
	8x2

	
	
	0.01
	0.09
	
	8x1

	
	
	0.00
	0.08
	
	4x2

	
	
	0.00
	0.06
	
	4x1


Table 2‑1 Mean Error and Standard Deviation for constant step size measurement grid with 15º step size

Three different types of results are presented for each antenna array:
· Reference: these are the results taking into account all points in the sphere, including the pole, as done in previous simulations. 
· Skipped values zeroed: these results consider zero values for the skipped measurement points near the pole. 
· Skipped values averaged: these results consider average of the neighboring EIRP values as simple interpolation method for the skipped measurement points near the pole. 

As shown in the table, all the simulated combinations yield to a standard deviation of less than 0.25dB, as agreed in [3]. 



The following figures show the histogram of TRP measurement results for some of the combinations in the previous table:

[image: 190425_162303_TRP_ShadowZone_8x2_Simulated Grid_Constant Step Size_312Points_10048RotationsRandom_Histogram_Reference] [image: 190425_161334_TRP_ShadowZone_8x2_Simulated Grid_Constant Step Size_312Points_10071RotationsRandom_Histogram_Zero]
(a)							(b)

[image: 190425_162029_TRP_ShadowZone_8x2_Simulated Grid_Constant Step Size_312Points_10033RotationsRandom_Histogram_Average]
(c)
Figure 2‑1 TRP for 8x2 antenna array with 12 latitudes / 24 longitudes
(a) Reference (with 13 latitudes), (b) Skipped values zeroed, (c) Skipped values averaged
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(a)							(b)

[image: 190424_181406_TRP_ShadowZoneSimulated Grid_Constant Step Size_312Points_9957RotationsRandom_Histogram_Average]
(c)
Figure 2‑2 TRP for 8x2 antenna array with 11 latitudes / 24 longitudes
(a) Reference (with 13 latitudes), (b) Skipped values zeroed, (c) Skipped values averaged

Summary
According to the results presented in this contribution, the following proposal are made:
Proposal 1: For TRP, the region around the pole (=180º) where the measurements for TRP can be skipped (and interpolated instead) shall be defined based on the analysis of the standard deviation < 0.25 dB.
Proposal 2: For 15º constant step size, the region around the pole (=180º) where the measurements for TRP can be skipped (and interpolated instead) shall be defined as the region beyond 150º in theta.
References
1. [bookmark: _Ref7103256][bookmark: _Ref7170957][bookmark: _Ref7095007]TR 38.810, V16.2.0, 3GPP TSG RAN WG4, March 2019
1. R5-193496, Update TRP measurement procedure in TS38.521-2, Keysight Technologies UK Ltd, 3GPP TSG RAN WG5, #5-5G-NR Adhoc Meeting, April 2019
1. [bookmark: _Ref7187871]R4-1805995, WF on measurement grids for non-sparse antenna arrays, Rohde & Schwarz, Anritsu, Intel, Keysight Technologies, 3PP TSG RAN WG4, RAN4#86bis Meeting, April 2018
1. R4-1904050, Draft CR for TR38.810 – UE coordinate system, Rohde & Schwarz, Keysight Technologies, 3GPP TSG RAN WG4, RAN4#90bis Meeting, April 2019


Page 4
image3.png
Count

1000

800

600

400

200

Histogram of TRP (Constant Step Size: 312 Points)

-2/18dsm
STD: 0.07 dB.
-2.4 =23 =22 =21 -2

TRP in dBm




image4.png
Count

1000

800

600

400

200

Histogram of TRP (Constant Step Size: 312 Points)

2 m

STD: 0.06 dB

-24 235 -23 -225 -22 215 -21 205 -2
TRP in dBm




image5.png
Count

1400

1200

1000

800

600

400

200

Histogram of TRP (Constant Step Size: 312 Points)

2,26 dBy

STD: 0.15dB.

28 -26 =24 =22 -2
TRP in dBm




image6.png
Count

1400

1200

1000

800

600

400

200

Histogram of TRP (Constant Step Size: 312 Points)

-2.18dBm
STD: 0.13 dB.
-2.8 2.6 24 =22 -2 -1.8

TRP in dBm




image1.png
Histogram of TRP (Constant Step Size: 312 Points)

i m

STD: 0.06 B

24 -235 -23 -225 -22 -215 -21 -205 -2
TRP in dBm




image2.png
Count

1200

1000

800

600

Histogram of TRP (Constant Step Size: 312 Points)

2

STD: 0.07 dB

25 -2.4 23 22 =21 -2
TRP in dBm




