Page 1



3GPP TSG- RAN WG4 Meeting #87
R4-1807627
Busan, South Korea, 21-25 May 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:

	draftCR to TR 37.843 - MU and TT for OTA Output power dynamics

	
	

	Source to WG:
	Huawei

	Source to TSG:
	R4

	
	

	Work item code:
	AASenh_BS_LTE_UTRA
	
	Date:
	2018-05-21

	
	
	
	
	

	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.
	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:
	Capture the background for the TX dierctional OTA Output power dynamics MU in the technical report

	
	

	Summary of change:
	The test set up, procedure and MU budgets are captured.

	
	

	Consequences if not approved:
	Background and agreement on the MU will not be documented.

	
	

	Clauses affected:
	10.2.3

	
	

	
	Y
	N
	
	

	Other specs
	
	X
	 Other core specifications

	TS/TR ... CR ... 

	affected:
	
	X
	 Test specifications
	TS/TR ... CR ... 

	(show related CRs)
	
	X
	 O&M Specifications
	TS/TR ... CR ... 

	
	

	Other comments:
	


--------------TOC does not form part of draft CR – use for navigation only --------

Contents

210.2.3 
OTA Output power dynamics

10.2.3.1
General
2
10.2.3.2
In-door anechoic chamber
2
10.2.3.2.1
General
2
10.2.3.2.2
Calibration
2
10.2.3.2.3 
Procedure
3
10.2.3.2.4 
MU assessment
3
10.2.3.2.4.1 
MU Budget
3
10.2.3.2.4.2 
MU Value
3
10.2.3.3
CATR
4
10.2.3.3.1
General
4
10.2.3.3.2 
Calibration
4
10.2.3.3.3 
Procedure
4
10.2.3.3.4 
MU assesment
4
10.2.3.3.4.1 
MU Budget
4
10.2.3.3.4.2 
MU Value
5
10.2.3.x
Summary
5


--------------Start of change-------------
10.2.3 
OTA Output power dynamics

10.2.3.1
General
There are a number of UTRA and E-UTRA dynamic power requirements, they are all relative requirements which specify the dynamic range and step size accuracy of UTRA code domain channels and E-UTRA RE’s.

As the requirements are differential many of the measurement uncertainty values may cancel out however, in some cases demodulated signal power level (code domain power or RE power) are compared to maximum carrier power. As such the differential measurements may use different test equipment setting and hence not all test equipment uncertainties are cancelled out.

In all cases the measured signal are wanted signals and will be subject to the same beam forming as the main beam.

The conducted measurement has only 1 variable that being the measurement equipment. The measurement equipment MU can therefore be assumed to be the same as the conducted MU.

With a 95% confidence level (1.96σ) and a Gaussian distribution the test equipment MU is 0.4dB.

10.2.3.2
In-door anechoic chamber

10.2.3.2.1
General

This method measures the EIRP in an anechoic chamber with the separation between the manufacturer declared coordinate system reference point of the AAS BS and the phase centre of the receiving antenna of no less than 2D2/λ, where D is the largest dimension of the antenna of AAS BS and λ is the wavelength. The measurement system setup is as depicted in figure 10.2.2.2.1-1.
10.2.3.2.2
Calibration

Calibration shall be done with the procedure shown in 10.2.2.2.2
10.2.3.2.3 
Procedure

Reference procedure in subclause 10.2.2.2.3 where in step 6 the appropriate measurement is:

The appropriate test parameter in step 6 for the output power dymaics vary depending on the specific measurement aas describd for the conducted measurement in TS 37.145-1 in each case however the power measurement is made on both polarisations and added as follows:



EIRPmeas_p(x) = Pmeas_p(x) + LA→B.
And

EIRPmeas = EIRPmeas_p1 + EIRPmeas_p2 where the declared beam is the measured signal at port 1 (p1) and port 2 (p2).
10.2.3.2.4 
MU assessment 

10.2.3.2.4.1 
MU Budget

As the output power dynamics are relative measurements most of the uncertainties form the EIRP accuracy cancel out as the same error will be applied to both of the measured OTA signals. 

This includes all calibration errors, misalignment errors, impedance mismatch and mutual coupling.

As the both the measured OTA signal will have the same beam pattern quiet zone errors, phase curvature errors also can be expected to be the same for both signals.

The uncertainty budget descriptions are the same as those in table 10.2.2.2.4.1-1 with the addition descriptions in tble 10.2.3.2.4.1-1
Table 10.2.3.2.4.1 -1: Indoor Anechoic Chamber uncertainty contributions
for AAS BS EIRP measurement

	UID
	Description of uncertainty contribution
	Details in annex

	Stage 2: DUT measurement

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	xx
	Uncertainty of conducted measurement (conducted MU / 1.96)
	B1-23

	Stage 1: Calibration measurement

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	

	

	
	
	

	
	

	

	
	
	

	
	
	


10.2.3.2.4.2 
MU Value
The MU uncertainty assessment is shown in table 10.2.3.2.4.2-1, zero values have been omitted in the table for the sake of space, but still be considered as part of the budget.
Table 10.2.3.2.4.2-1: Indoor Anechoic Chamber uncertainty assessment for OTA E-UTRA DL RS power measurement

	UID
	Uncertainty source
	Uncertainty value

f ≦ 3GHz
	Uncertainty value

3GHz < f ≦ 4.2 GHz
	Distribution of the probability
	Divisor based on distribution shape
	ci
	Standard uncertainty ui [dB]

f ≦ 3GHz
	Standard uncertainty ui [dB]

3GHz < f ≦ 4.2 GHz

	Stage 2: DUT measurement

	7
	Uncertainty of the RF Power Measurement Equipment
	[0.20]
	[0.20]
	Gaussian
	1
	1
	0.20
	0.20

	9
	Random uncertainty
	0.1
	0.1
	Rectangular
	√3
	1
	0.06
	0.06

	Stage 1: Calibration measurement

	
	
	
	
	
	
	
	
	

	Combined standard uncertainty (1σ) [dB]
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	0.21
	0.21

	Expanded uncertainty (1.96σ - confidence interval of 95 %) [dB]
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The same uncertainty assesmenst have been carried out of r the UTRA dynamic range requirements (Power control steps, Power control dynamic range, Total power dynamic range, IPDL Time mask). In each case the uncertainty for the conducted measuremen is the same as that for the conducted MU in TS 25.141 as follows:

Power control steps, Uncertainty of conducted measurement = 0.1 dB, Expanded OTA uncertainty = 0.15dB.

Power control dynamic range, Uncertainty of conducted measurement = 1.1 dB, Expanded OTA uncertainty = 1.11dB.

Total power dynamic range, Uncertainty of conducted measurement = 0.3 dB, Expanded OTA uncertainty = 0.32dB.

IPDL Time mask, Uncertainty of conducted measurement = 0.7dB, Expanded OTA uncertainty = 0.71dB.
10.2.3.3
CATR
10.2.3.3.1
General
The Compact Antenna Test Range (CATR) uses the DUT which radiates a wavefront to a range antenna reflector which will then collimate the radiated spherical wavefront into a feedantenna.  The sufficient seaparation between the DUT and the receiver (feed antenna shown in figure 10.2.2.3.1-1
) so that the emanating spherical wave reaches nearly plane phase fronts from transmitter to reciever. The DUT transmits a wavefront that will elluminate the range antenna reflector, which will then reflect the transmitted energy into the feed antenna.  The range feed antenna is connected to a vector network analyzer or other equivalent test equipment.
10.2.3.3.2 
Calibration

Calibration shall be done with the procedure shown in 10.2.2.3.2

10.2.3.3.3 
Procedure

Reference procedure in subclause 10.2.2.2.3 where in step 6 the appropriate measurement is:
The appropriate test parameter in step 6 for the output power dymaics vary depending on the specific measurement aas describd for the conducted measurement in TS 37.145-1 in each case however the power measurement is made on both polarisations and added as follows:



EIRPmeas_p(x) = Pmeas_p(x) + LA→B.
And

EIRPmeas = EIRPmeas_p1 + EIRPmeas_p2 where the declared beam is the measured signal at port 1 (p1) and port 2 (p2).

10.2.3.3.4 
MU assesment 

10.2.3.3.4.1 
MU Budget

As the output power dynamics are relative measurements most of the uncertainties form the EIRP accuracy cancel out as the same error will be applied to both of the measured OTA signals. 

This includes all calibration errors, misalignment errors, impedance mismatch and mutual coupling.

As the both the measured OTA signal will have the same beam pattern quiet zone errors, phase curvature errors also can be expected to be the same for both signals.

The uncertainty budget descriptions are the same as those in table 10.2.2.3.4.1-1 with the addition descriptions in tble 10.2.3.3.4.1-1

Table 10.2.3.3.4.1 -1: Indoor Anechoic Chamber uncertainty contributions
for AAS BS EIRP measurement

	UID
	Description of uncertainty contribution
	Details in annex

	Stage 2: DUT measurement

	xx
	Uncertainty of conducted measurement (conducted MU / 1.96)
	B1-23

	Stage 1: Calibration measurement


10.2.3.3.4.2 
MU Value
The MU uncertainty assessment is shown in table 10.2.3.3.4.2-1, zero values have been omitted in the table for the sake of space, but still be considered as part of the budget.
Table 10.2.3.3.4.2-1: CATR uncertainty assessment for E-UTRA dynamic range measurement

	EIRP uncertainty budget

	UID
	Uncertainty Source
	Uncertainty value

f ≦ 3GHz
	Uncertainty value

3GHz ≦ f < 4.2 GHz
	Distribution of the probability
	Divisor based on distribution shape
	ci 
	Standard uncertainty ui [dB]

f ≦ 3GHz
	Standard uncertainty ui [dB]

3GHz < f ≦ 4.2 GHz

	Stage 2: DUT measurement

	xx
	Uncertainty of conducted measurement
	0.20
	0.20
	 Gaussian
	1
	 1
	0.20
	0.20

	Stage 1: Calibration measurement

	
	
	
	
	
	
	
	
	

	Combined standard uncertainty (1σ) [dB]
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	0.20
	0.20

	Expanded uncertainty (1.96σ - confidence interval of 95 %) [dB]
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The same uncertainty assesmenst have been carried out of r the UTRA dynamic range requirements (Power control steps, Power control dynamic range, Total power dynamic range, IPDL Time mask). In each case the uncertainty for the conducted measuremen is the same as that for the conducted MU in TS 25.141 as follows:

Power control steps, Uncertainty of conducted measurement = 0.1 dB, Expanded OTA uncertainty = 0.1dB.
Power control dynamic range, Uncertainty of conducted measurement = 1.1 dB, Expanded OTA uncertainty = 1.1dB.
Total power dynamic range, Uncertainty of conducted measurement = 0.3 dB, Expanded OTA uncertainty = 0.3dB.
IPDL Time mask, Uncertainty of conducted measurement = 0.7dB, Expanded OTA uncertainty = 0.7dB.
10.2.3.x
Summary
The different OTA test chamber MU are summarised below:
Table 10.2.3.x-1: Test system specific measurement uncertainty values for the OTA E-UTRA dynamic range test

	
	Expanded uncertainty ue [dB]

	
	f ≦ 3GHz
	3GHz < f  ≦ 4.2 GHz

	Indoor Anechoic Chamber
	0.42
	0.42

	Compact Antenna Test Range
	0.4
	0.4

	…
	
	

	…
	
	

	Common maximum accepted test system uncertainty
	0.4
	0.4


Table 10.2.3.x-2: Test system specific measurement uncertainty values for the UTRA Power control steps test

	
	Expanded uncertainty ue [dB]

	
	f ≦ 3GHz
	3GHz < f  ≦ 4.2 GHz

	Indoor Anechoic Chamber
	0.15
	0.15

	Compact Antenna Test Range
	0.1
	0.1

	…
	
	

	…
	
	

	Common maximum accepted test system uncertainty
	0.1
	0.1


Table 10.2.3.x-3: Test system specific measurement uncertainty values for the UTRA Power control dynamic range range test

	
	Expanded uncertainty ue [dB]

	
	f ≦ 3GHz
	3GHz < f  ≦ 4.2 GHz

	Indoor Anechoic Chamber
	1.11
	1.11

	Compact Antenna Test Range
	1.1
	1.1

	…
	
	

	…
	
	

	Common maximum accepted test system uncertainty
	1.1
	1.1


Table 10.2.3.x-4: Test system specific measurement uncertainty values for the OTRA Total power dynamic range test

	
	Expanded uncertainty ue [dB]

	
	f ≦ 3GHz
	3GHz < f  ≦ 4.2 GHz

	Indoor Anechoic Chamber
	0.32
	0.32

	Compact Antenna Test Range
	0.3
	0.3

	…
	
	

	…
	
	

	Common maximum accepted test system uncertainty
	0.3
	0.3


Table 10.2.3.x-5: Test system specific measurement uncertainty values for the UTRA IPDL Time mask test

	
	Expanded uncertainty ue [dB]

	
	f ≦ 3GHz
	3GHz < f  ≦ 4.2 GHz

	Indoor Anechoic Chamber
	0.71
	0.71

	Compact Antenna Test Range
	0.7
	0.7

	…
	
	

	…
	
	

	Common maximum accepted test system uncertainty
	0.7
	0.7


--------------End of change-------------
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