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1. Introduction
In RAN4#81 meeting, a WF on the measurement grid for ACLR was agreed [1], where it pointed out the open issues as follows:

         …
4) Methods to reduce sampling grid measurement reduction include (but not limited to) the following options for FFS:

a) behind the AAS BS, EIRP data samples corresponding to the system noise floor (or [X] dB below the EIRP at beam peak direction) are not measured and replaced with a [Y] value

i. How to ensure this is for FFS
       …
In the last meeting, there are many contributions on sampling grid measurement reduction [4, 5, 6], but no consensus has been reached.. In this contribution, we will discuss this issue further based on our simulation result.
2. Discussion 
In the last RAN4 meeting, reference [4] gives a measurement method on reducing sampling grid measurement. With the beam  parameters declared by the vendor, such as the 3dB beam width
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 in beam peak direction, ,  we only need to measure EIRP in the range 
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. The EIRP out of the above can be replaced with Y value , where Y can be set as 
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 and the X can be chosen as 30dB according to 37.840. 
In the case of full grid measurement, the received power for main polarization receiving [2],can be calculated by      


[image: image10.wmf](

)

(

)

(

)

11

,,,

00

,sin

2

dd

NM

dddndmdn

nm

dd

PEIRP

NM

p

qfq

--

==

»

åå

,                                                                 Equation 1
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Where,
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 Nd and Md are the number of full grid measurement points in the 
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 direction used for computation of Pd.  When Nd is set as 181 and Md is set as 361.
In the case of reduced sampling grid measurement, the received power for main polarization receiving can be calculated by      
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                                                           Equation 3
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  Equation 4

Where,

            The 
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Nd and Md are the number of full grid measurement points in the 
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direction used for computation of Pd.  When Nd is set as 181 and Md is set as 361.
The 
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The difference between reduced sampling grid measurement and full grid measurement can be defined by the following equation.
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In order to judge the reduced sampling grid measurement method, we simulated and compared the difference between the reducing sampling grid measurement and full grid measurement under different antenna configurations shown in table 1.  
Table1: Array element pattern for antenna array model[3] and Composite antenna pattern for UE specific beamforming [3]
	parameter
	details
	AAS BS1
	AAS BS2
	AAS BS3
	AAS BS4
	AAS BS5
	AAS BS6
	AAS BS7
	AAS BS8
	AAS BS9
	AAS BS10
	AAS BS11
	AAS BS12
	AAS BS13

	Configuration of Multiple columns (elements)
	Antenna array configuration (Row×Column)
	8x8
	8x8
	4

x16
	4

x16
	4

x32
	4

x32
	8

x16
	8

x16
	16

x16
	16

x16
	8

x32
	8

x32
	1x1

	
	Down-tilt angle
	20
	10
	20
	10
	20
	10
	20
	10
	20
	10
	20
	10
	N/A

	single array element pattern
	Power for single array element[dBm]
	30
	30
	30
	30
	30
	30
	30
	30
	30
	30
	30
	30
	30

	
	Front-to-back ratio(Am=)[dB]
	30
	20
	30
	20
	30
	20
	30
	20
	30
	20
	30
	20
	30

	
	Vertical Radiation Pattern (SLAv=)[dB]
	30
	10
	30
	10
	30
	10
	30
	10
	30
	10
	30
	10
	30


Table 2 The simulated results of reducing sampling grid measurement
	Parameter
	AAS BS1
	AAS BS2
	AAS BS3
	AAS BS4
	AAS BS5
	AAS BS6
	AAS BS7
	AAS BS8
	AAS BS9
	AAS BS10
	AAS BS11
	AAS BS12
	AAS BS13

	Simulated TRP power by full grid measurement[dBm]
	31.34
	32.01
	31.26
	31.9
	31.30
	31.95
	31.41
	32.08
	31.49
	32.17
	31.45
	32.12
	28.53

	Simulated TRP power by reducing sampling grid measurement[dBm]
	31.74
	32.41
	31.73
	32.35
	32.52
	33.08
	32.49
	33.19
	33.65
	34.42
	33.69
	34.36
	28.53

	difference [dB]
	0.40
	0.40
	0.47
	0.45
	1.22
	1.13
	1.08
	1.11
	2.16
	2.25
	2.24
	2.24
	0

	Average difference[dB]
	0.43
	1.14
	2.22
	


The simulation results for different antenna configurations and beam patterns are shown in Figure 1 to Figure 13 in the Annex. The difference between the reducing sampling grid measurement and full grid measurement is shown in Table 2. The difference varies from 0.43dB to 2.2dB with the increasing of the number of array element of AAS BS. Based on above simulations, we have the observation:
Observations:

1. The reduced sampling grid method will bring measurement error compared to the full grid measurement. 
2. The measurement error will increase with the increasing of array element number.  

3. However the measurement errors are quite converged under the same number of array elements irrespective of the exact antenna configurations.
Proposal 1:

Reduced sampling grid may be a valid method to derive the measurement results. The error introduced can be fixed by a delta value derived from simulations.
3. Conclusion
In this contribution, we simulated the difference between the reducing sampling grid measurement and full grid measurement, and give our observation and proposal. 
Observations:

1. The reduced sampling grid method will bring measurement error compared to the full grid measurement. 
2. The measurement error will increase with the increasing of array element number.  

3. However the measurement errors are quite converged under the same number of array elements irrespective of the exact antenna configurations.
Proposal 1:

Reduced sampling grid may be a valid method to derive the measurement results. The error introduced can be fixed by a delta value derived from simulations.
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5. Annex 

Table 3: Array element pattern for antenna array model[3]
	Horizontal Radiation Pattern
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	Horizontal half-power bandwidth of single array element
	For multi-column antenna: 80º

	Front-to-back ratio
	Am  is Shown in Table1 for AAS BS1 to AAS BS 13

	Vertical Radiation Pattern 
	
[image: image23.wmf](

)

dB

SLA

A

v

dB

V

E

ú

ú

û

ù

ê

ê

ë

é

÷

÷

ø

ö

ç

ç

è

æ

-

-

=

,

90

12

min

2

3

,

q

q

q

 
SLAv is Shown in Table1 for AAS BS1 to AAS BS 13

	Vertical half-power bandwidth of single array element 
	65º

	Array element radiation pattern
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	Element Gain without antenna losses
	For multi-column antenna: GE,max = 7.5 dBi


Table 4: Composite antenna pattern for UE specific beamforming[3]
	Configuration
	Multiple columns (NVxNH elements)

	Composite Array radiation pattern in dB 
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	For beam:
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the super position vector is given by:
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the weighting is given by:
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	Antenna array configuration (Row×Column)
	Shown in Table1 for AAS BS1 to AAS BS 13

	Horizontal radiating element spacing d/ λ 
	0.5

	Vertical radiating element spacing d/ λ 
	0.5

	Down-tilt angle
	Shown in Table1 for AAS BS1 to AAS BS 13
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Figure 1: Simulated Beam pattern of AAS BS1 by full grid measurement
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Figure 2: Simulated Beam pattern of AAS BS2 by full grid measurement
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Figure 3: Simulated Beam pattern of AAS BS3 by full grid measurement
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Figure 4: Simulated Beam pattern of AAS BS4 by full grid measurement
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Figure 5: Simulated Beam pattern of AAS BS5 by full grid measurement
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Figure 6: Simulated Beam pattern of AAS BS6 by full grid measurement
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Figure 7: Simulated Beam pattern of AAS BS7 by full grid measurement
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Figure 8: Simulated Beam pattern of AAS BS8 by full grid measurement
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Figure 9: Simulated Beam pattern of AAS BS9 by full grid measurement
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Figure 10: Simulated Beam pattern of AAS BS10 by full grid measurement
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Figure 11: Simulated Beam pattern of AAS BS11 by full grid measurement
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Figure 12: Simulated Beam pattern of AAS BS12 by full grid measurement
[image: image41.emf]
Figure 13: Simulated Beam pattern of AAS BS13 by full grid measurement
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