

	
3GPP TSG-RAN5 Meeting #90-e	R5-211644
Electronic Meeting, 22nd February – 5th March 2021
	CR-Form-v12.1

	CHANGE REQUEST

	

	
	38.903
	CR
	0199
	rev
	1
	Current version:
	16.6.0
	

	

	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
	
	Core Network
	



	

	Title:	
	Update RRM MU values for FR2

	
	

	Source to WG:
	Rohde & Schwarz, Anritsu, Keysight Technologies UK Ltd

	Source to TSG:
	R5

	
	

	Work item code:
	5GS_NR_LTE-UEConTest
	
	Date:
	2021-03-04

	
	
	
	
	

	Category:
	F
	
	Release:
	Rel-16

	
	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-15	(Release 15)
Rel-16	(Release 16)
Rel-17	(Release 17)
Rel-18	(Release 18)

	
	

	Reason for change:
	The MU values for RRM FR2 in E.3 of TR 38.903 are not finalized. RRM TT analyses cannot be completed without finalizing the MU.

The alternative solutions to increase the downlink dB range for RRM FR2 test cases were presented in R5-203321, but never captured in the TR. It is useful information to handle the TT analysis in the future and it is worth to capture it

	
	

	Summary of change:
	This CR captures the agreements of the MU discussion in Annex E.3:

Added a new A.4 with the methods outlined in R5-203321

	
	

	Consequences if not approved:
	MU values for RRM FR2 will remain TBD.

	
	

	Clauses affected:
	A, E.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:
	

	
	

	This CR's revision history:
	R1: added section A.4 and reviewed wording in Table E.3.1-1, added Anritsu as co-source.
R2: added KS as co-source



Page 1


[bookmark: _Toc36548715][bookmark: _Toc43901190][bookmark: _Toc52371916][bookmark: _Toc58253373]< Unchanged sections omitted >
A.4	Design of radiated test cases defined in TS 38.533
The design of radiated test cases defined in TS 38.533 is more challenging than for conducted test cases, because the over-the-air path loss reduces the downlink power seen by the UE, and reduces the uplink power received by the test system.
The achievable downlink power in a practical test system is restricted, and there is less dB range between the lowest and highest power that can be applied within the UE Core requirement side conditions.
The range of uplink power that can be measured by a practical test system is also restricted, by signal-to-noise ratio considerations at the low end, and by the UE output power at the high end.
For both downlink and uplink, the achievable dB range is most restricted when the signal arrives from the UE Spherical coverage direction. In a test case it is further restricted by downlink power level uncertainty or uplink power measurement uncertainty, which are both larger for radiated signals than for conducted signals. This Annex considers the effect of restricted dB range on radiated RRM test case design.
[bookmark: _Toc52371917][bookmark: _Toc58253374]A.4.1	Downlink considerations
[bookmark: _Toc535476834][bookmark: _Toc36041492][bookmark: _Toc36548716][bookmark: _Toc43901191][bookmark: _Toc52371918][bookmark: _Toc58253375]A.4.1.1	Side conditions for Rx Beam Peak angle of arrival
Side conditions for Rx Beam Peak angle of arrival are less stringent than for Spherical Coverage angle of arrival. They are not directly analysed here, but the same principles apply as for Spherical Coverage in clause A.4.1.2.
A.4.1.2	Side conditions for Spherical Coverage angle of arrival
[bookmark: _Hlk45874420]As an example, consider a test case where the UE makes measurements on the downlink signal, for example in Event-triggered reporting. Some side condition values are band-dependent, and also depend on whether the cell being measured is intra-frequency or inter-frequency. An adverse case is chosen for illustration:
· Spherical Coverage angle of arrival
· Inter-frequency
· UE Power Class 3
· Band n259
· Maximum multi-band relaxation
· Full RB allocation
· UE is required to make measurements, so side conditions apply

The scenario is however best case on two points:  
· Applied Es only, without Noc (only UE internal noise)
· Only one cell on the frequency (no other intra-frequency cells)
[image: ] 
Figure A.4.1.2-1: Example side conditions when UE is making measurements 
It can be seen that when uncertainties are taken into account (an indicative value of ±6dB is used), the applied level range can be from -87dBm/SCS to -85dBm/SCS, a range of only 2dB. This is very restrictive for the test case design.
A.4.1.3	Test case design options to increase downlink dB range
A number of options are available to increase the dB range of the applied downlink signal, if necessary. For a specific test case, only some may be available, for example in a test case such as Radio Link Monitoring, it would not be possible to use applied Es only, because the test case relies on a well-defined SNR at the UE baseband.
Table A.4.1.3-1: Options to increase downlink dB range
	Option
	Applicability 
	Comments

	Reduce number of allocated RBs
	All Test cases
	120kHz SSB SCS, use 24RBs
240kHz SSB SCS, use 48RBs Allocated RBs must include CORESET

	Use applied Es only, without applied Noc
	Test cases where Es/IotBB requirement is to be ≥ defined value

	Maximises Es contribution to Io.
Not suitable for test cases where Es/IotBB is intended as well-defined SNR.

	If applied Noc is used, reduce margin above UE internal noise
	Test cases where Es/IotBB requirement is to be ≥ defined value
	Not suitable for test cases where Es/IotBB is intended as well-defined SNR.

	Use time-division multiplexing with SSB#0, SSB#1
	Test cases using SSB#0, SSB#1
	Avoids intra-frequency interference and degradation of Es/IotBB

	Use Rx Beam Peak AoA instead of Spherical Coverage
	Test cases where using Rx Beam Peak for one or both AoA, instead of Spherical Coverage, would provide adequate test coverage
	Adequate test coverage may be achieveable across several Test cases

	Allow Io > -50dBm
	Test cases where measurement side conditions are not applicable
	Test system may not be able to deliver >-50dBm

	Restrict to 120kHz SSB SCS
	Test cases with a 240kHz SSB SCS Configuration
	Adequate test coverage of 120kHz and 240kHz SSB SCS may be achieveable across several Test cases



[image: ]
Figure A.4.1.3-1: Example illustration of selected options to increase downlink dB range

< Unchanged sections omitted >
[bookmark: _Toc43901384][bookmark: _Toc52372135][bookmark: _Toc58253594]E.3	Uncertainty assessment for RRM MU quantities.
RRM measurement uncertainty analysis shall define the values for the following MU quantities:
-	DL AWGN absolute power or wanted DL signal absolute power
-	DL applied SNR
-	DL Fading profile uncertainty
-	DL AWGN and signal flatness
-	UL absolute power measurement
-	UL relative power measurement
-	UL signal transmit timing relative to DL
-	Relative transmit timing accuracy during UE timing adjustment
[bookmark: _Toc43901385][bookmark: _Toc52372136][bookmark: _Toc58253595]E.3.1	Uncertainty assessment for DL AWGN absolute power or wanted DL signal absolute power
Table E.3.1-1 summarizes the MU threshold for DL AWGN absolute power for RRM FR2 test cases. The origin MU values for different test setups with varies parameters can be found in following subclauses.
Table E.3.1-1: MU threshold for DL AWGN absolute power for RRM FR2
	Power Class
	Frequency
	MBW
	Power
	Threshold MU value (NOTE 1)

	PC3
	23.45GHz <= f <= 32.125GHz
	BW <= 400MHz
	As configured in the test case
	5.65 dB2FFS

	
	32.125GHz < f <= 40.8GHz
	
	
	5.65 dB2FFS

	PC1
	23.45GHz <= f <= 32.125GHz
	BW <= 400MHz
	As configured in the test case
	FFS

	
	32.125GHz < f <= 40.8GHz
	
	
	FFS

	NOTE 1:	Total Expanded MU for IFF for Quiet Zone size ≤ 30cm in Table E.3.1.3-2 for PC3 UEs and Table FFS for PC1 UEs
NOTE 2:	If the TT analysis for a specific test case based on this MU value results in an unsolvable conflict, making the test case untestable, even after the alternative solutions listed in clause A.4 have been considered for the test case in TS 38.133 [6] Annex A, the TT analysis shall be repeated using a lower MU value, taking into account the lower values defined in this clause. The test case will be applicable for the subset of the test systems meeting this reduced MU Threshold.



The types of test setup are defined in clause 7.1.3.2 of TS 38.508-1 [18]
[bookmark: _Toc43901386][bookmark: _Toc52372137][bookmark: _Toc58253596]E.3.1.1	Uncertainty budget format and assessment for DFF test setup
The uncertainty contributions that may impact the overall MU value are listed in Table E.3.1.1-1.
Table E.3.1.1-1: Uncertainty contributions for DL AWGN absolute power or wanted DL signal absolute power
	UID
	Description of uncertainty contribution
	Details in annex

	Stage 2: DUT measurement

	1
	Positioning misalignment
	B.2.1.1

	2
	Measure distance uncertainty
	B.2.1.2

	3
	Quality of Quiet Zone
	B.2.1.3

	4
	Mismatch
	B.2.1.4

	5
	Standing wave between the DUT and measurement antenna
	B.2.1.5

	6
	gNB emulator uncertainty
	B.2.1.17

	7
	Phase curvature
	B.2.1.7

	8
	Amplifier uncertainties
	B.2.1.8

	9
	Random uncertainty
	B.2.1.9

	10
	Influence of the XPD
	B.2.1.10

	11
	Insertion Loss Variation
	B.2.1.11

	12
	RF leakage (from measurement antenna to the receiver/transmitter)
	B.2.1.12

	13
	Multiple measurement antenna uncertainty
	B.2.1.25

	14
	DUT repositioning
	B.2.1.26

	Stage 1: Calibration measurement

	15
	Mismatch
	B.2.1.4

	16
	Amplifier Uncertainties
	B.2.1.8

	17
	Misalignment of positioning System
	B.2.1.13

	18
	Uncertainty of the Network Analyzer
	B.2.1.14

	19
	Uncertainty of the absolute gain of the calibration antenna
	B.2.1.15

	20
	Positioning and pointing misalignment between the reference antenna and the measurement antenna
	B.2.1.16

	21
	Phase centre offset of calibration antenna
	B.2.1.18

	22
	Quality of quiet zone for calibration process
	B.2.1.19

	23
	Standing wave between reference calibration antenna and measurement antenna
	B.2.1.20

	24
	Influence of the calibration antenna feed cable
	B.2.1.21

	25
	Insertion Loss Variation
	B.2.1.11

	Systematic uncertainties

	26
	Systematic error related to beam peak search
	B.2.1.28



The uncertainty assessment tables are organized as follows:
-	For the purpose of uncertainty assessment, the radiating antenna aperture of the DUT is denoted as D
-	The uncertainty assessment has been derived for the case of Quiet Zone size ≤ [30 cm], f = {23.45GHz, 32.125GHz, 40.8GHz}.
-	The uncertainty assessment is applicable for 1AoA and 2AoA test cases
-	The uncertainty assessment is provided in Table E.3.1.1-2.
Table E.3.1.1-2: Uncertainty assessment for DL AWGN absolute power or wanted DL signal absolute power (f=23.45GHz, 32.125GHz, 40.8GHz, Quiet Zone size ≤ 30 cm)
	UID
	Uncertainty source
	Uncertainty value
	Distribution of the probability
	Divisor 
	Standard uncertainty (σ) [dB]

	Stage 2: DUT measurement

	1
	Positioning misalignment
	0.00
	Normal
	2.00
	0.00

	2
	Measure distance uncertainty
	0.15
	Rectangular
	1.73
	0.08

	3
	Quality of Quiet Zone (NOTE 4)
	[1.1]
	Actual
	1.00
	[1.1]

	4
	Mismatch
	1.30
	Actual
	1.00
	1.30

	5
	Standing wave between the DUT and measurement antenna
	0.00
	U-shaped
	1.41
	0.00

	6
	gNB uncertainty on absolute level
	2.9
	Normal
	2.00
	1.45

	7
	Phase curvature
	0.00
	U-shaped
	1.41
	0.00

	8
	Amplifier uncertainties
	2.1
	Normal
	2.00
	1.05

	9
	Random uncertainty 
	0.50
	Normal
	2.00
	0.25

	10
	Influence of the XPD
	[0.03]
	U-shaped
	1.41
	[0.02]

	11
	Insertion Loss Variation
	0.00
	Rectangular
	1.73
	0.00

	12
	RF leakage (from measurement antenna to the receiver/transmitter)
	0.00
	Actual
	1.00
	0.00

	13
	Multiple measurement antenna uncertainty (NOTE 3)
	0.15
	Actual
	1.00
	0.15

	14
	DUT repositioning
	0.08
	Rectangular
	1.73
	0.05

	Stage 1: Calibration measurement

	15
	Mismatch
	0.00
	U-shaped
	1.41
	0.00

	16
	Amplifier Uncertainties
	0.00
	Normal
	2.00
	0.00

	17
	Misalignment of positioning System
	0.00
	Normal
	2.00
	0.00

	18
	Uncertainty of the Network Analyzer
	0.73
	Normal
	2.00
	0.37

	19
	Uncertainty of the absolute gain of the calibration antenna
	0.60
	Normal
	2.00
	0.30

	20
	Positioning and pointing misalignment between the reference antenna and the measurement antenna
	0.01
	Rectangular
	1.73
	0.00

	21
	Phase centre offset of calibration antenna
	0.47
	Rectangular
	1.73
	0.27

	22
	Quality of quiet zone for calibration process (NOTE 4)
	[0.3]
	Actual
	1.00
	[0.3]

	23
	Standing wave between reference calibration antenna and measurement antenna
	0.00
	U-shaped
	1.41
	0.00

	24
	Influence of the calibration antenna feed cable
	0.14
	Normal
	2.00
	0.07

	25
	Insertion Loss Variation
	0.00
	Rectangular
	1.73
	0.00

	
	Systematic uncertainties (NOTE 2)
	Value

	26
	Systematic error related to beam peak search
	0.5

	Total measurement uncertainty
	Value

	DL AWGN absolute power expanded uncertainty (1.96σ - confidence interval of 95 %) [dB]
	[5.53]

	NOTE 1:	The analysis was done only for the case of operating in-band, non-CA.
NOTE 2:	In order to obtain the total measurement uncertainty, systematic uncertainties have to be added to the expanded root sum square of the standard deviations of the Stage 1 and Stage 2 contributors.
NOTE 3:	Applies to the system which has a structure of mechanical feed antenna positioning.
NOTE 4:	Value based on procedure defined in Annex D.2 of TR 38.810 [13] for Quiet Zone size less or equal to 30 cm.
NOTE 5:	The values in this table have been derived for DL powers above and equal to REFSENS. The values might need to be revisited for power levels below REFSENS



[bookmark: _Toc43901387][bookmark: _Toc52372138][bookmark: _Toc58253597]E.3.1.2	Uncertainty budget format and assessment for Simplified DFF test setup
[FFS]
[bookmark: _Toc43901388][bookmark: _Toc52372139][bookmark: _Toc58253598]E.3.1.3	Uncertainty budget format and assessment for IFF test setup
The uncertainty contributions that may impact the overall MU value are listed in Table E.3.1.3-1.
Table E.3.1.3-1: Uncertainty contributions for DL AWGN absolute power or wanted DL signal absolute power
	UID
	Description of uncertainty contribution
	Details in annex

	Stage 2: DUT measurement

	1
	Positioning misalignment
	B.2.2.1

	2
	Measure distance uncertainty
	B.2.2.2

	3
	Quality of Quiet Zone
	B.2.2.3

	4
	Mismatch
	B.2.2.4

	5
	Standing wave between the DUT and measurement antenna
	B.2.2.5

	6
	gNB emulator uncertainty
	B.2.2.17

	7
	Phase curvature
	B.2.2.7

	8
	Amplifier uncertainties
	B.2.2.8

	9
	Random uncertainty
	B.2.2.9

	10
	Influence of the XPD
	B.2.2.10

	11
	Insertion Loss Variation
	B.2.2.11

	12
	RF leakage (from measurement antenna to the receiver/transmitter)
	B.2.2.12

	13
	Multiple measurement antenna uncertainty
	B.2.2.25

	14
	DUT repositioning
	B.2.2.26

	Stage 1: Calibration measurement

	15
	Mismatch
	B.2.2.4

	16
	Amplifier Uncertainties
	B.2.2.8

	17
	Misalignment of positioning System
	B.2.2.13

	18
	Uncertainty of the Network Analyzer
	B.2.2.14

	19
	Uncertainty of the absolute gain of the calibration antenna
	B.2.2.15

	20
	Positioning and pointing misalignment between the reference antenna and the measurement antenna
	B.2.2.16

	21
	Phase centre offset of calibration antenna
	B.2.2.18

	22
	Quality of quiet zone for calibration process
	B.2.2.19

	23
	Standing wave between reference calibration antenna and measurement antenna
	B.2.2.20

	24
	Influence of the calibration antenna feed cable
	B.2.2.21

	25
	Insertion Loss Variation
	B.2.2.11

	Systematic uncertainties

	26
	Systematic error related to beam peak search
	B.2.2.28



The uncertainty assessment tables are organized as follows:
-	For the purpose of uncertainty assessment, the radiating antenna aperture of the DUT is denoted as D
-	The uncertainty assessment has been derived for the case of Quiet Zone size ≤ [30 cm], f = {23.45GHz, 32.125GHz, 40.8GHz}.
-	The uncertainty assessment is applicable for 1AoA test cases-	The uncertainty assessment is provided in Table E.3.1.3-2.
Table E.3.1.3-2: Uncertainty assessment for DL AWGN absolute power or wanted DL signal absolute power (f=23.45GHz, 32.125GHz, 40.8GHz, Quiet Zone size ≤ 30 cm)
	UID
	Uncertainty source
	Uncertainty value
	Distribution of the probability
	Divisor 
	Standard uncertainty (σ) [dB]

	Stage 2: DUT measurement

	1
	Positioning misalignment
	0.00
	Normal
	2.00
	0.00

	2
	Measure distance uncertainty
	0.00
	Rectangular
	1.73
	0.00

	3
	Quality of Quiet Zone (NOTE 4)
	0.6
	Actual
	1.00
	0.6

	4
	Mismatch
	1.30
	Actual
	1.00
	1.30

	5
	Standing wave between the DUT and measurement antenna
	0.00
	U-shaped
	1.41
	0.00

	6
	gNB uncertainty on absolute level
	2.9
	Normal
	2.00
	1.45

	7
	Phase curvature
	0.00
	U-shaped
	1.41
	0.00

	8
	Amplifier uncertainties
	2.1
	Normal
	2.00
	1.05

	9
	Random uncertainty 
	0.50
	Normal
	2.00
	0.25

	10
	Influence of the XPD
	0.01
	U-shaped
	1.41
	0.00

	11
	Insertion Loss Variation
	0.00
	Rectangular
	1.73
	0.00

	12
	RF leakage (from measurement antenna to the receiver/transmitter)
	0.00
	Actual
	1.00
	0.00

	13
	Multiple measurement antenna uncertainty (NOTE 3)
	0.15
	Actual
	1.00
	0.15

	14
	DUT repositioning
	0.08
	Rectangular
	1.73
	0.05

	Stage 1: Calibration measurement

	15
	Mismatch
	0.00
	U-shaped
	1.41
	0.00

	16
	Amplifier Uncertainties
	0.00
	Normal
	2.00
	0.00

	17
	Misalignment of positioning System
	0.00
	Normal
	2.00
	0.00

	18
	Uncertainty of the Network Analyzer
	0.73
	Normal
	2.00
	0.37

	19
	Uncertainty of the absolute gain of the calibration antenna
	0.60
	Normal
	2.00
	0.30

	20
	Positioning and pointing misalignment between the reference antenna and the measurement antenna
	0.01
	Rectangular
	1.73
	0.00

	21
	Phase centre offset of calibration antenna
	0.00
	Rectangular
	1.73
	0.00

	22
	Quality of quiet zone for calibration process (NOTE 4)
	0.4
	Actual
	1.00
	0.4

	23
	Standing wave between reference calibration antenna and measurement antenna
	0.00
	U-shaped
	1.41
	0.00

	24
	Influence of the calibration antenna feed cable
	0.14
	Normal
	2.00
	0.07

	25
	Insertion Loss Variation
	0.00
	Rectangular
	1.73
	0.00

	
	Systematic uncertainties (NOTE 2)
	Value

	26
	Systematic error related to beam peak search
	0.5

	Total measurement uncertainty
	Value

	DL AWGN absolute power expanded uncertainty (1.96σ - confidence interval of 95 %) [dB]
	5.19

	NOTE 1:	The analysis was done only for the case of operating in-band, non-CA.
NOTE 2:	In order to obtain the total measurement uncertainty, systematic uncertainties have to be added to the expanded root sum square of the standard deviations of the Stage 1 and Stage 2 contributors.
NOTE 3:	Applies to the system which has a structure of mechanical feed antenna positioning.
NOTE 4:	Value based on procedure defined in Annex D.2 of TR 38.810 [13] for Quiet Zone size less or equal to 30 cm.
NOTE 5:	The values in this table have been derived for DL powers above and equal to REFSENS. The values might need to be revisited for power levels below REFSENS



[bookmark: _Toc43901389][bookmark: _Toc52372140][bookmark: _Toc58253599]E.3.1.4	Uncertainty budget format and assessment for Enhanced IFF test setup
The uncertainty contributions that may impact the overall MU value are listed in Table E.3.1.4-1.
Table E.3.1.4-1: Uncertainty contributions for DL AWGN absolute power or wanted DL signal absolute power
	UID
	Description of uncertainty contribution
	Details in annex

	Stage 2: DUT measurement

	1 to 14
	See 1-14 of Table E.3.1.3-1
	N/A

	Stage 1: Calibration measurement

	15 to 25
	See 15-25 of Table E.3.1.3-1
	N/A

	Systematic uncertainties

	26
	See 26 of Table E.3.1.3-1
	N/A



The uncertainty assessment tables are organized as follows:
-	For the purpose of uncertainty assessment, the radiating antenna aperture of the DUT is denoted as D
-	The uncertainty assessment has been derived for the case of Quiet Zone size ≤ [30 cm], f = {23.45GHz, 32.125GHz, 40.8GHz}.
-	The uncertainty assessment is applicable for 1AoA and 2AoA test cases
-	The uncertainty assessment is provided in Table E.3.1.4-2.
Table E.3.1.4-2: Uncertainty assessment for fDL AWGN absolute power or wanted DL signal absolute power (f=23.45GHz, 32.125GHz, 40.8GHz, Quiet Zone size ≤ 30 cm)
	UID
	Uncertainty source
	Uncertainty value
	Distribution of the probability
	Divisor 
	Standard uncertainty (σ) [dB]

	Stage 2: DUT measurement

	1
	Positioning misalignment
	0.00
	Normal
	2.00
	0.00

	2
	Measure distance uncertainty
	0.00
	Rectangular
	1.73
	0.00

	3
	Quality of Quiet Zone (NOTE 4)
	0.7
	Actual
	1.00
	0.7

	4
	Mismatch
	1.30
	Actual
	1.00
	1.30

	5
	Standing wave between the DUT and measurement antenna
	0.00
	U-shaped
	1.41
	0.00

	6
	gNB uncertainty on absolute level
	2.9
	Normal
	2.00
	1.45

	7
	Phase curvature
	0.00
	U-shaped
	1.41
	0.00

	8
	Amplifier uncertainties
	2.1
	Normal
	2.00
	1.05

	9
	Random uncertainty
	0.50
	Normal
	2.00
	0.25

	10
	Influence of the XPD
	0.01
	U-shaped
	1.41
	0.00

	11
	Insertion Loss Variation
	0.00
	Rectangular
	1.73
	0.00

	12
	RF leakage (from measurement antenna to the receiver/transmitter)
	0.00
	Actual
	1.00
	0.00

	13
	Multiple measurement antenna uncertainty (NOTE 3)
	0.15
	Actual
	1.00
	0.15

	14
	DUT repositioning
	0.08
	Rectangular
	1.73
	0.05

	Stage 1: Calibration measurement

	17
	Mismatch 
	0.00
	U-shaped
	1.41
	0.00

	18
	Amplifier Uncertainties
	0.00
	Normal
	2.00
	0.00

	19
	Misalignment of positioning System
	0.00
	Normal
	2.00
	0.00

	20
	Uncertainty of the Network Analyzer
	0.73
	Normal
	2.00
	0.37

	21
	Uncertainty of the absolute gain of the calibration antenna
	0.60
	Normal
	2.00
	0.30

	22
	Positioning and pointing misalignment between the reference antenna and the measurement antenna
	0.01
	Rectangular
	1.73
	0.00

	23
	Phase centre offset of calibration antenna
	0.00
	Rectangular
	1.73
	0.00

	24
	Quality of quiet zone for calibration process (NOTE 4)
	0.4
	Actual
	1.00
	0.4

	25
	Standing wave between reference calibration antenna and measurement antenna
	0.00
	U-shaped
	1.41
	0.00

	26
	Influence of the calibration antenna feed cable
	0.14
	Normal
	2.00
	0.07

	27
	Insertion Loss Variation
	0.00
	Rectangular
	1.73
	0.00

	
	Systematic uncertainties (NOTE 2)
	Value

	28
	Systematic error related to beam peak search
	0.5

	Total measurement uncertainty
	Value

	DL AWGN absolute power expanded uncertainty (1.96σ - confidence interval of 95 %) [dB]
	5.25

	NOTE 1:	The analysis was done only for the case of operating in-band, non-CA.
NOTE 2:	In order to obtain the total measurement uncertainty, systematic uncertainties have to be added to the expanded root sum square of the standard deviations of the Stage 1 and Stage 2 contributors.
NOTE 3:	Applies to the system which has a structure of mechanical feed antenna positioning.
NOTE 4:	Value based on procedure defined in Annex M of TR 38.521-2 [7] for Quiet Zone size less or equal to 30 cm.
NOTE 5:	The values in this table have been derived for DL powers above and equal to REFSENS. The values might need to be revisited for power levels below REFSENS



[bookmark: _Toc43901390][bookmark: _Toc52372141][bookmark: _Toc58253600]E.3.1.5	Uncertainty budget format and assessment for IFF+DFF Hybrid test setup
[FFS]
[bookmark: _Toc43901391][bookmark: _Toc52372142][bookmark: _Toc58253601]E.3.2	Uncertainty assessment for DL applied SNR
[bookmark: _Toc43901392][bookmark: _Toc52372143][bookmark: _Toc58253602]E.3.3	Uncertainty assessment for DL Fading profile uncertainty
[bookmark: _Toc43901393][bookmark: _Toc52372144][bookmark: _Toc58253603]E.3.4	Uncertainty assessment for DL AWGN and signal flatness
[bookmark: _Toc43901394][bookmark: _Toc52372145][bookmark: _Toc58253604]E.3.5	Uncertainty assessment for UL absolute power measurement
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