Page 1



3GPP TSG-RAN5 Meeting#79
R5-182790
Busan, Korea, 21th - 25th May 2018
Title:






Proposal on the coarse grid and offset value for FR2 TRx spurious test
Source:


Anritsu

Agenda Item:


5.3.14.16
Document for:


Endorsement
1.
Introduction
In RAN5 NR#2 AdHoc Meeting, framework for the determination of coarse grid and offset in the spurious emission measurement procedure step a) and b) is determined [1].
a) Coarse-scan 

a-1) EIRP is measured on coarse grid than fine grid used in full TRP measurement in step c)  and with wider measurement bandwidth than that of specified in the requirement.

a-2) If all of the EIRPs sampled on a-1) are below TRP limit – TBD dBm, then it is judged there is no spurious. Otherwise, go to step b).

b) Maximum EIRP measurement

b-0) For each frequency identified in step a)

b-0-1) Find the maximum EIRP in this frequency using coarse grid
b-0-2) If maximum EIRP is less than TRP limit – TBD dBm then it is judged the requirement is met at this frequency. Otherwise go to full TRP measurement (step c) for this frequency.

This document provides analysis based on the agreed framework in [1].
2.
Discussion
Though the step a) and b) are separated, the judgement is the same, i.e. measure EIRP with coarse-grid and compare the maximum of them to (TRP limit – offset) dBm. In this sense, step a) and b) are radically the same. Following discussion and analysis can be applied for both a) and b). 
2.1
Criteria for offset value
We should determine Toffset  which satisfies following criteria in case of 0 misjudgement risk:
E’max(  <  Tlimit - Toffset  then  T < Tlimit  for all of (
where,
T : TRP of emitted signal 

Emax : Maximum EIRP of emitted signal(with ideal grid)
E’0(, E’1(, …., E’N-1(EIRPs measured on coarse grid  with the relative orientation relation (of spurious emission and measurement grid
E’max (max(E’0(, E’1(, …., E’N-1()
Tlimit  : Test Limit (TRP) 

The straightforward choice for Toffset  is;

Toffset = T -  [E’max(]min
where [E’max(]min is the lowest among all of (of maximum EIRP sampled on the coarse grid With this choice of offset, Tlim – T > E’max([E’max(]min  > 0. 
Figure 1 shows the example of sampled max EIRPs for 5000 random orientations.
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Note that the Toffset value does not depends on the absolute quantity of T as [E’max(]min and Emax are samely scaled as to the absolute value T. 
2.1
Simulation Result
Candidate grids are following 3 types; uniform grid, 2-cut grid, and constant density grids.
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2.1.1 Simulation result for different antenna/array type
Following 3 figures show the result of Toffset for the uniform grid, the 2-cut grid and constant density grid for various grid steps. For each grid type, omnidirectional, 1x1(Directivity=60degree), 1x1(Directivity=90degree), 1x1(Directivity=120degree), 1x1(Directivity=60degree), 1x4 array, 2x8 array are simulated. For 1x4 and 2x8 arrays, the beam is heading to boresight direction. UE antenna (array) model in [2] is applied.
 [E’max(]min is simulated based on floor(2000000/number of points) randomorientations (. 
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Figure 1 Required offset value for uniform grid
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Figure 2 Required offset value for 2-cut grid
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Figure 3 Required offset value for constant density grid
Note 1 : For 2-cut grid, azimuth step is fixed to pi/2 while elevation step is changed. 
Note 2 : For constant density grid, the x-axis means is the corresponding step of uniform grid having the same number of points. Following is the number of points vs step for uniform and 2-cut grids. 

	Step[deg.]
	Uniform Grid
	2-Cut Grid

	5
	2522
	142

	10
	614
	70

	15
	266
	46

	22.5
	114
	30

	30
	62
	22

	36
	42
	18

	45
	26
	14

	60
	14
	10


We can observe followings from above results.
Observation 1 : For denser grid, the offset value becomes negative, which is coming from the fact that TRP is less than maximum EIRP. Directional spurious requires less offset value. The worst case is Omni-directional spurious and the required offset value is 0dB. 
Observation 2 : For sparser grid, directional spurious requires bigger offset value.
Observation 3 : For 2x8 array with uniform and 2-cut grids, the required offset seems to be unstable above 30degrees. 
Observation 4 : For 1x4 and 2x8 with uniform and 2-cut grids, the required offset is infinity(like +100dB) for step >= 60 degree, i.e. not able to detect the spurious reliably.

2.1.1 Simulation result for different tilt angles of 2x8 array
Following 3 figures shows the required offset value for different tilt angles (0 to 90, 10 deg. Interval, 90 deg. corresponding to boresight direction) of 2x8 array.
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Figure 4 Required offset value for uniform grid(Different tilt angles for 2x8 array)
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Figure 5 Required offset value for uniform grid(Different tilt angles for 2x8 array)
[image: image10.png]Requziged offset value for constant density grid(Different tilts for 2x8 array)

Omnidirectional
il

15

10

BERELEE)

10 20 30 40 50 60
step[Deg.]




Figure 6 Required offset value for constant density grid(Different tilt angles for 2x8 array)
We can observe followings from above results.

Observation 5 : For 2-cut grid, 15dB variance  for the different tilt angle of 2x8 array even with 10degrees step. 
Observation 6 : For uniform grid, above 30 degrees provides 15dB variance depending on the tilt angle.
Observation 7 : Constant density grid seems to fairly stable up to 36degree, and then have 10dB variance above 36 degrees.


3.
Proposal

Considering observations in chapter 2, we propose following for the coarse-grid and the required offset value. To keep the principle of 0 misjudgement risk, some safety factor (aligned to 5dB boundary) , additional offset OMBW  due to the wider MBW(10log10(MBWext/MBWbase) dB  ) and also EIRP MU value for the final offset is added.
Table 1 Proposed offset value for uniform and 2-cut grid
	　
	Step 
	Offset [dB]

	
	
	Uniform Grid
	2-cut Grid

	Other than 2nd harmonic frequency range
	≤ 60 deg.
	0 + OMBW + EIRP MU [dB]

	2nd Harmonic Frequency range
	≤  22.5 deg.
	0 + OMBW + EIRP MU [dB]
	N/A

	
	≤30 deg.
	10 + OMBW  + EIRP MU [dB]
	

	
	≤45 deg
	15 + OMBW  + EIRP MU [dB]
	


Table 2 Proposed offset value for constant density grid
	
	Num samples
	Offset [dB]

	
	
	Constant Density Grid

	Other than 2nd harmonic frequency range
	N ≥ 14
	0 + OMBW  + EIRP MU [dB]

	2nd Harmonic Frequency range
	N ≥ 62
	0 + OMBW  + EIRP MU[dB]

	
	62 > N ≥ 42
	10 + OMBW  + EIRP MU[dB]

	
	42 > N ≥ 14
	15 + OMBW + EIRP MU[dB]


Proposal 1 : Adopt grid and offset value shown in Table 1-2 for Tx and Rx spurious emission test.


4.
Conclusion
Observation 1 : For denser grid, the offset value becomes negative, which is coming from the fact that TRP is less than maximum EIRP. Directional spurious requires less offset value. The worst case is Omni-directional spurious and the required offset value is 0dB. 

Observation 2 : For sparser grid, directional spurious requires bigger offset value.

Observation 3 : For 2x8 array with uniform and 2-cut grids, the required offset seems to be unstable above 30degrees. 
Observation 4 : For 1x4 and 2x8 with uniform and 2-cut grids, the required offset is infinity(like +100dB) for step >= 60 degree, i.e. not able to detect the spurious reliably.

Observation 5 : For 2-cut grid, 15dB variance  for the different tilt angle of 2x8 array even with 10degrees step. 

Observation 6 : For uniform grid, above 30 degrees provides 15dB variance depending on the tilt angle.
Observation 7 : Constant density grid seems to fairly stable up to 36degree, and then have 10dB variance above 36 degrees.

RAN5 is asked to endorse following proposal.

Proposal 1 : Adopt grid and offset value shown in Table 1-2 for Tx and Rx spurious emission test.
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