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1.
Introduction
It was decided at previous meeting to include an editor’s note for “testability of OFF power needs further study” [1] in all test cases that are dependent on EIRP OFF power that consist of the following test cases:

· 6.3.3.2: General ON/OFF time mask

· 6.3A.3.1: Transmit ON/OFF time mask for CA (2UL CA)

· 6.3D.3.1: General ON/OFF time mask for UL MIMO

· 6.3D.3.4: SRS time mask for UL MIMO

Even though they may not be considered priority test cases in GCF CAG and PTCRB PVG in Q3 2020 and not RF MU/TT priority 1 test cases (regulatory), we would like to see what remaining open issues for FR2 EIRP Tx OFF power MU can be resolved as the FR2 TRP Tx OFF power MU values have been agreed at RAN5#86 E-Meeting.

The test cases listed above minimum conformance requirements are as such:


In this contribution, we briefly discuss and provide our view on the FR2 EIRP Tx OFF power requirements. 
2.
Discussion

For the test cases that are dependent on FR2 EIRP Tx OFF power, the test requirements of EIRP transmit OFF power [1] is shown in Table 1.

Table 1:  Test Requirements of EIRP Transmit OFF power 

	
	Channel bandwidth/Opera Output Power [dBm] / measurement bandwidth

	
	50

MHz
	100 

MHz
	200 

MHz
	400 

MHz

	Transmit OFF

power
	≤ -30 dBm

	Transmission OFF measurement bandwidth
	47.52 MHz
	95.04 MHz
	190.08 MHz
	380.16 MHz


At RAN5#86 E-Meetings there were contributions provided on FR2 Tx OFF Power MU in contributions [2] and [3]. Now, in regards to contribution [3], it was endorsed. In contribution [3], we noticed that any mention of EIRP measurement was removed from Table B.8.2-2 as shown below taken from TR38.903 [4].  

Table B.8.2-2: Uncertainty assessment for TRP measurement (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 8)
	0.6
	Actual
	1.00
	0.6

	4
	Mismatch (NOTE 1)
	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
	Uncertainty of the RF power measurement equipment (NOTE 2)
	1.25
	Normal
	2.00
	1.25

	7
	Phase curvature
	0.00
	U-shaped
	1.41
	0.00

	8
	Amplifier uncertainties
	2.10
	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
	Influence of TRP measurement grid (NOTE 3)
	0.25
	Actual
	1
	0.25

	14
	Influence of beam peak search grid
	0.00
	Actual
	1
	0.00

	15
	Multiple measurement antenna uncertainty (NOTE 9)
	0.15
	Actual
	1
	0.15

	16
	DUT repositioning
	0.00
	Rectangular
	1.73
	0.00

	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 8)
	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 5)
	Value

	28
	Systematic error due to TRP calculation/quadrature (NOTE 3)
	0.0

	29
	Influence of noise (23.45GHz <= f <= 32.125GHz)
	1.0

	30
	Influence of noise (32.125GHz < f <= 40.8GHz)
	N/A

	Total measurement uncertainty 
	Value

	TRP Expanded uncertainty (23.45GHz <= f <= 32.125GHz) (1.96σ - confidence interval of 95 %) [dB]
	5.49

	TRP Expanded uncertainty (32.125GHz < f <= 40.8GHz) (1.96σ - confidence interval of 95 %) [dB]
	N/A

	NOTE 1:
The analysis was done only for the case of operating at TX OFF power, in-band, non-CA.

NOTE 2:
The assessment assumes DUT Off power.

NOTE 3:
This contributor shall only be considered for TRP measurements.
NOTE 4:
Void

NOTE 5:
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 6:
Void.

NOTE 7:
Void

NOTE 8:
Value based on procedure defined in Annex D.2 of TR 38.810 for Quiet Zone size less or equal to 30 cm.
NOTE 9:
Applies to the system which has a structure of mechanical feed antenna positioning.


Therefore, we think that a new Table should be introduced for Uncertainty assessment for EIRP measurement. 

Observation 1: TR38.903 Annex B.8 Transmit OFF power is only referring to TRP measurements for Transmit OFF power and is missing the inclusion of EIRP Transmit OFF power. 

With that being said, we propose that Annex B.8 Transmit OFF power is updated to include EIRP.

Text Proposal 1 (for TR 38.903 v16.3.0)

<Unchanged parts are omitted>

B.8
Transmit OFF power

Following tables summarize the MU threshold for TRP and EIRP measurements for Transmit OFF power. The origin MU values for different test setups can be found in following subclauses.

Table B.8-1: MU threshold for TRP measurement for Transmit OFF power

	Frequency
	MBW
	Power
	Threshold MU value (NOTE1)

	23.45GHz <= f <= 32.125GHz
	BW <= 400MHz
	P = Off Power
	5.49

	
	
	
	

	32.125GHz < f <= 40.8GHz
	
	
	N/A

	
	
	
	

	NOTE 1: 
 Total Expanded MU for IFF for Quiet Zone size ≤ 30cm in Table B.8.2-2


Table B.8-2: MU threshold for EIRP measurement for Transmit OFF power

	Frequency
	MBW
	Power
	Threshold MU value (NOTE1)

	23.45GHz <= f <= 32.125GHz
	BW <= 400MHz
	P = Off Power
	TBD

	
	
	
	

	32.125GHz < f <= 40.8GHz
	
	
	TBD

	
	
	
	

	NOTE 1: 
 Total Expanded MU for IFF for Quiet Zone size ≤ 30cm in Table B.8.2-3


<Unchanged parts are omitted>

Proposal 1: Test proposal 1 is agreed for TR38.903.
We also think that a new Table is needed for Uncertainty assessment for EIRP measurement (f=23.45GHz, 32.125GHz, 40.8GHz, Quiet Zone size ≤ 30 cm) and propose that we use the TRP measurement Table B.8.2-2 as the baseline and some values from contribution [2].

Text Proposal 2 (for TR 38.903 v16.3.0)

<Unchanged parts are omitted>

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}, P = Off power.

-
The uncertainty assessment for TRP is provided in Table B.8.2-2.
Table B.8.2-2: Uncertainty assessment for TRP measurement (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 8)
	0.6
	Actual
	1.00
	0.6

	4
	Mismatch (NOTE 1)
	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
	Uncertainty of the RF power measurement equipment (NOTE 2)
	1.25
	Normal
	2.00
	1.25

	7
	Phase curvature
	0.00
	U-shaped
	1.41
	0.00

	8
	Amplifier uncertainties
	2.10
	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
	Influence of TRP measurement grid (NOTE 3)
	0.25
	Actual
	1
	0.25

	14
	Influence of beam peak search grid
	0.00
	Actual
	1
	0.00

	15
	Multiple measurement antenna uncertainty (NOTE 9)
	0.15
	Actual
	1
	0.15

	16
	DUT repositioning
	0.00
	Rectangular
	1.73
	0.00

	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 8)
	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 5)
	Value

	28
	Systematic error due to TRP calculation/quadrature (NOTE 3)
	0.0

	29
	Influence of noise (23.45GHz <= f <= 32.125GHz)
	1.0

	30
	Influence of noise (32.125GHz < f <= 40.8GHz)
	N/A

	Total measurement uncertainty 
	Value

	TRP Expanded uncertainty (23.45GHz <= f <= 32.125GHz) (1.96σ - confidence interval of 95 %) [dB]
	5.49

	TRP Expanded uncertainty (32.125GHz < f <= 40.8GHz) (1.96σ - confidence interval of 95 %) [dB]
	N/A

	NOTE 1:
The analysis was done only for the case of operating at TX OFF power, in-band, non-CA.

NOTE 2:
The assessment assumes DUT Off power.

NOTE 3:
This contributor shall only be considered for TRP measurements.
NOTE 4:
Void

NOTE 5:
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 6:
Void.

NOTE 7:
Void

NOTE 8:
Value based on procedure defined in Annex D.2 of TR 38.810 for Quiet Zone size less or equal to 30 cm.
NOTE 9:
Applies to the system which has a structure of mechanical feed antenna positioning.


NOTE: MU assessment in Table B.8.2-2 for FR2a is based on the relaxation of 30.4dB for 400MHz BW.

Table B.8.2-3: Void
Table B.8.2-4: Uncertainty assessment for EIRP measurement (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 8)
	0.6
	Actual
	1.00
	0.6

	4
	Mismatch (NOTE 1)
	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
	Uncertainty of the RF power measurement equipment (NOTE 2)
	2.50
	Normal
	2.00
	1.25

	7
	Phase curvature
	0.00
	U-shaped
	1.41
	0.00

	8
	Amplifier uncertainties
	2.10
	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
	Influence of beam peak search grid (NOTE 3)
	0.00
	Actual
	1
	0.00

	14
	Multiple measurement antenna uncertainty (NOTE 9)
	0.15
	Actual
	1
	0.15

	15
	DUT repositioning (NOTE 3)
	0.08
	Rectangular
	1.73
	0.08

	Stage 1: Calibration measurement

	16
	Mismatch
	0.00
	U-shaped
	1.41
	0.00

	17
	Amplifier Uncertainties
	0.00
	Normal
	2.00
	0.00

	18
	Misalignment of positioning System
	0.00
	Normal
	2.00
	0.00

	19
	Uncertainty of the Network Analyzer 
	[1.5]
	Normal
	2.00
	[0.75]

	20
	Uncertainty of the absolute gain of the calibration antenna
	0.60
	Normal
	2.00
	0.30

	21
	Positioning and pointing misalignment between the reference antenna and the measurement antenna
	0.01
	Rectangular
	1.73
	0.00

	22
	Phase centre offset of calibration antenna
	0.00
	Rectangular
	1.73
	0.00

	23
	Quality of quiet zone for calibration process (NOTE 8)
	0.4
	Actual
	1.00
	0.4

	24
	Standing wave between reference calibration antenna and measurement antenna
	0.00
	U-shaped
	1.41
	0.00

	25
	Influence of the calibration antenna feed cable
	0.14
	Normal
	2.00
	0.07

	26
	Insertion Loss Variation
	0.00
	Rectangular
	1.73
	0.00

	
	Systematic uncertainties (NOTE 5)
	Value

	27
	Systematic error related to beam peak search
	0.5

	28
	Influence of noise (23.45GHz <= f <= 32.125GHz)
	TBD

	29
	Influence of noise (32.125GHz < f <= 40.8GHz)
	TBD

	Total measurement uncertainty 
	Value

	EIRP Expanded uncertainty (23.45GHz <= f <= 32.125GHz) (1.96σ - confidence interval of 95 %) [dB]
	TBD

	EIRP Expanded uncertainty (32.125GHz < f <= 40.8GHz) (1.96σ - confidence interval of 95 %) [dB]
	TBD

	NOTE 1:
The analysis was done only for the case of operating at TX OFF power, in-band, non-CA.

NOTE 2:
The assessment assumes DUT Off power.

NOTE 3:
This contributor shall only be considered for EIRP measurements.
NOTE 4:
Void

NOTE 5:
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 6:
Void.

NOTE 7:
Void

NOTE 8:
Value based on procedure defined in Annex D.2 of TR 38.810 for Quiet Zone size less or equal to 30 cm.
NOTE 9:
Applies to the system which has a structure of mechanical feed antenna positioning.


NOTE: MU assessment in Table B.8.2-4 for FR2a is based on the relaxation of 30.4dB for 400MHz BW.

<Unchanged parts are omitted>

Proposal 2: Test proposal 2 is agreed for TR38.903.
3.
Conclusion

In this contribution, we further discussed our views on the FR2 EIRP OFF power requirements and related test cases. Based on the discussion, our observation and proposal are summarized as follows:

Observation 1: TR38.903 Annex B.8 Transmit OFF power is only referring to TRP measurements for Transmit OFF power and is missing the inclusion of EIRP Transmit OFF power. 

Proposal 1: Test proposal 1 is agreed for TR38.903.
Proposal 2: Test proposal 2 is agreed for TR38.903.
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The maximum allowed EIRP OFF power level is -30dBm at beam peak direction. The requirement is verified with the test metric of EIRP (Link=TX beam peak direction, Meas=Link angle).











