

	
[bookmark: _GoBack]3GPP TSG-RAN4 Meeting 88 	R4-1810910
Göteborg, Sweden, 2nd – 6th July 2018
	CR-Form-v11.2

	CHANGE REQUEST

	

	
	37.843
	CR
	CRNum
	rev
	-
	Current version:
	15.0.0
	

	

	For HELP on using this form: comprehensive instructions can be found at 
http://www.3gpp.org/Change-Requests.

	



	Proposed change affects:
	UICC apps
	
	ME
	
	Radio Access Network
	X
	Core Network
	



	

	Title:	
	Draft CR for TR 37.843 Upper bound for reference angular steps in sub-clause 10.9.5

	
	

	Source to WG:
	Ericsson

	Source to TSG:
	R4

	
	

	Work item code:
	 AASenh_BS_LTE_UTRA-Perf
	
	Date:
	2018-08-10

	
	
	
	
	

	Category:
	F
	
	Release:
	Rel-15

	
	Use one of the following categories:
F  (correction)
A  (mirror corresponding to a change in an earlier release)
B  (addition of feature), 
C  (functional modification of feature)
D  (editorial modification)
Detailed explanations of the above categories can
be found in 3GPP TR 21.900.
	[bookmark: OLE_LINK1]Use one of the following releases:
Rel-8	(Release 8)
Rel-9	(Release 9)
Rel-10	(Release 10)
Rel-11	(Release 11)
Rel-12	(Release 12)
Rel-13	(Release 13)
Rel-14	(Release 14)
Rel-15	(Release 15)
Rel-16	(Release 16)

	
	

	Reason for change:
	In the original contribution R4- 1805047 a maximum of 15 degree sampling steps was used to make sure that appropriate TRP values are achieved also for electrically small EUTs. EUT dimensions of a couple of wave lengths. This upper bound has been dropped. If not re-introduced the current formula will allow for too sparse angular sampling for small antennas or at low frequencies. The 15-degree step is in line with test methods for UEs proposed by CTIA “Test plan for wireless device Over-the-Air performance — method of measurement for radiated RF power and receiver performance,” Certification Program Test Plan, Nov. 2016, version 3.6.1.
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------ start of changes------------
[bookmark: _Toc519166659]10.9.2.1	General
With the spherical equal angle grid, the grid spacing is uniform in the  and  directions. The range of  angles from 0 to π is divided into  equally spaced subintervals and the range of  angles from 0 to 2π is divided into  equally spaced subintervals. The width of each subinterval in the - and -angle is given as
  and 
The total number of angular sampling points is equal to .	Comment by Aidin Razavi: according to approved contribution R4-1809438.
Let  and  be the indices used to denote the th  and th  angles, respectively. In pactice, discrete samples of EIRP are measured at each sample point () by measuring its two orthogonally polarized components,  and . The EIRP sample are then used to approximate the definite integral for TRPReference as       
.
The above equation can be simplified considering  =  = 0. Thus the total number of angular sampling points is equal to (N – 1)M.
Note TRPEstimate = TRPReference as  and  approach . 
There is a trade-off between the accuracy of the TRPEstimate and the total number of sampling points. A large number of sampling points leads to long measurement time. Thus it is important to achieve short measurement time and fulfilling the minimum TRP systematic error. Subclauses 10.9.3.1 and 10.9.3.2 outline the criteria for determining the minimum number of sampling points to characterize. Other means for set the number of sampling points are not precluded.
For each emission frequency, the reference angular steps    and  in radians are calculated as:




, where D and Dcyl are defined in subclause 10.9.2.1. If  constant angular steps are to be used in a frequency band, the highest frequency must be used when calculating the reference angular steps. 
According to [x] and [y] using a grid with reference angular step is enough for accurate error-free TRP estimation. The reference angular steps are dependent only on the electrical size of the radiation source (i.e., physical size and the emission frequency) and is not affected by the correlation level. When sampling with the reference angular step, fine details of the radiation pattern are not observed, but the TRP value is not affected.
The equal angle grid points are not uniformly distributed on the sphere but are clustered towards the poles as shown in Figure 10.9.2-1. 
[image: ]
--------- end of changes……….
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