3GPP TSG-RAN WG4 Meeting #89	R4-1814813
Spokane, USA, 12 – 16 Nov., 2018
		
Source:	LG Electronics Finland
Title:	Discussion on measurement grids for EIRP spherical coverage and TX beam peak search
Agenda item:	10.1.2.1
Document for:	Discussion


Introduction
In the previous RAN4#88Bis meeting, the WF [1] on Measurement Grids for Beam Peak Search & Spherical Coverage was approved to determine measurement grids of beam peak search and spherical coverage for both Tx and Rx. Currently, beam peak search approaches require a large number of measurement grid points that are 10224 (2.5° step size) using constant step or 7080 using constant density approach, and it yields long OTA test time for FR2 [2]. Therefore, RAN4 needs to consider less measurement grids in an efficient way to minimize OTA test time. In this contribution, analyses of EIRP spherical coverage and TX beam peak search are provided to examine tradeoff between constant step-size and MU by using the same antenna assumptions as in [3] for a single antenna element and 8x2 antenna array.
Discussion
In the previous RAN4 meetings, it was proposed to use constant step approach with 10224(2.5° step size) measurement grid points for Tx and Rx beam peak direction and the same grid points was attempted to re-use for other test case such as EIRP and EIS spherical coverage. On the other hand, this large number of grid points is unnecessary for a coarse search approach, and requires long OTA test time. More analyses about choosing a measurement grid points or a degree step size are needed in an efficient way to satisfy the test time and the performance of UE. In this contribution, constant step based measurement grid approach of EIRP spherical coverage CDF and TX beam peak search was considered.
For a simulation setup, the same antenna assumptions were re-used as in [3] for the single antenna element and 8x2 antenna array. For implementation side, one assumption has been made that two antenna arrays were integrated in the UE and less than 5 dB implementation loss was applied to the antenna near the back side of the UE. 
To determine a minimum number of measurement grid points for MU of 0.5 dB EIRP spherical coverage CDF, three constant step degree values (2.5°, 5°, 10°) were chosen. Figure 1 shows three constant step (2.5°, 5°, 10°) EIRP spherical coverage CDF at fixed UE orientation. 2.5° and 10° constant step size were chosen to find a value of MU EIRP spherical coverage CDF. At 50%-tile EIRP spherical coverage CDF between 2.5° and 10°, less than 0.3 dB MU was found.
· Observation 1: Three constant step (2.5°, 5°, 10°) EIRP spherical coverage produces less than 0.3 dB between 2.5° and 10° step size at 50%-tile CDF.
For EIRP spherical coverage at fixed UE orientation, there was no performance difference between three constant step sizes, especially for 2.5° and 5°.
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Figure 1. Three constant step (2.5°, 5°, 10°) EIRP spherical coverage CDF at fixed UE orientation
· 
Figure 2 shows three constant step (2.5°, 5°, 10°) EIRP spherical coverage CDFs with random UE orientations. 2.5°, 5°, and 10° constant step size are shown as green line, red line, and blue line, respectively. Since 10° constant step size produces MU of 2 dB at 50%-tile CDF, it is difficult to use EIRP spherical coverage test. Each MU of 2.5° and 5° were found as 0.4 dB and 0.8 dB, respectively. 
· Observation 2: 2.5°, 5°, and 10° constant step size of EIRP spherical coverage with random orientations produces 0.4 dB, 0.8 dB, and 2 dB MU at 50%-tile CDF.

If 1dB MU for EIRP spherical coverage is considered, at most 5° step size could be used. Therefore, constant step size measurement grids for EIRP spherical coverage CDF should be relaxed to 5° constant step size from the current step size which is 2.5° to reduce OTA test time.
· Proposal 1: Constant step size measurement grids for EIRP spherical coverage CDF should be relaxed to 
5° step size and it definitely can reduce the OTA test time and satisfy the performance of UE.

[image: ]
Figure 2. Three constant steps (2.5°, 5°, 10°) EIRP spherical coverage with random UE orientations 

Figure 3 shows the maximum deviation between the beam peak and four neighbouring measurement points for constant step size measurement grids with different numbers of measurement points. For this analysis, five constant step size measurement grid samples were used, and their measurement grid points were 64440(1°), 10224(2.5°), 3960(4°), 2520(5°), and 612(10°). Given the 4°constant step size measurement grid, the maximum EIRP maximum deviation between the beam peak and four neighbouring measurement points was about 1 dB MU at 50%-tile CDF. Other max deviation results are shown in Table 1.

	degree
	MG point
	MU

	1
	64440
	0.1076

	2.5
	10224
	0.4988

	4
	3960
	1.0564

	5
	2520
	1.5548

	10
	612
	4.6675



Table 1. The relationship between Measurement Grid point (step size degree) and MU
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Figure 3. EIRP max deviation between beam peak and 4 closest neighbouring measurement points for constant step size (1°, 2.5°, 4°,5°,10°)

· Observation 3: 4° constant step size (3960 measurement grid points) with random UE orientations produces 1 dB MU for Tx beam peak search. 
· Proposal 2: The 4° constant step size can ensure good performance of UE under 1 dB MU and it also reduces OTA test time for Tx beam peak search.  
For an initial coarse search with 5° step size, its measurement grid points is calculated as 2520. The fine search’s measurement grid points is not decided yet and it needs to be studied in RAN5. Based on the optimized approach that has been proposed in [4] and [5], the initial coarse search with 5°step size followed by a fine search with 4°step size can reduce a number of test measurement grid points and OTA test time for EIRP spherical coverage and beam peak search. 
· Proposal 3: RAN4 should consider the coarse and fine search based on the proposal 1 and 2 for testing EIRP spherical coverage, and Tx beam peak to reduce OTA test time.
Conclusion 
From the analyses of EIRP Spherical coverage and beam peak search measurement grids, three important observations have been found:
· Observation 1: Three constant step (2.5°, 5°, 10°) EIRP spherical coverage produces less than 0.3 dB between 2.5° and 10° step size at 50%-tile CDF.
· Observation 2: 2.5°, 5°, and 10° constant step size of EIRP spherical coverage with random orientations produces 0.4 dB, 0.8 dB, and 2 dB MU at 50%-tile CDF.
· Observation 3: 4° constant step size (3960 measurement grid points) with random UE orientations produces 1 dB MU for Tx beam peak search. 

Based on the observations above, proposals that possibly can reduce OTA test time of EIRP spherical coverage and beam peak search approaches are introduced:
· Proposal 1: Constant step size measurement grids for EIRP spherical coverage CDF should be relaxed to 
5° step size and it definitely can reduce the OTA test time and satisfy the performance of UE.
· Proposal 2: The 4° constant step size can ensure good performance of UE under 1 dB MU and it also reduces OTA test time for Tx beam peak search.  
· [bookmark: _GoBack]Proposal 3: RAN4 should consider the coarse and fine search based on the proposal 1 and 2 for testing EIRP spherical coverage, and Tx beam peak to reduce OTA test time.
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