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Introduction
A way-forward for conformance testing [1] was approved which cited the “[r]elation between core and conformance requirement” as an open issue. The issue was stated as follows.

Agree on principles for relation between RF core requirement and test requirement. According to 3GPP ways of defining requirement and conformance testing, minimum requirements given in the RF core specification make no allowance for measurement uncertainty. The measurement results retuned by the test system are compared, without any modifications, against the test requirements as defined by the shared risk principle defined in ITU-R M.1545.

This contribution considers this issue for the case of the proposed AAS OTA sensitivity requirement and offers recommendations and a text proposal to close the issue.
Discussion

The above statement was based on an observation in [2] that minimum requirements given in the RF core specification make no allowance for measurement uncertainty. However, [2] goes on to recognize that the conformance specification assigns test tolerances for each test, and it is the combination of the requirement appearing in the core specification and the test tolerances in the conformance specification which establish the actual test limits for the conformance test. 

Following the shared-risk principle in [3], we can envision the AAS OTA sensitivity test limit build-up as displayed in Figure 1. It is assumed that the AAS OTA sensitivity core requirement is based on meeting or exceeding the manufacturer’s declaration. The test limit is thus derived by adding the y dB test tolerance to the manufacturer’s declaration.
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Figure 1  AAS OTA sensitivity test limit build-up
The core requirement will depend on considerations of deployment considerations and manufacturing limitations. The test tolerances will depend on OTA measurement uncertainties. A similar evaluation of measurement uncertainties appears in Appendix E of TS 34.114. AAS OTA sensitivity seems most closely related to the TS 34.114 Total Radiated Sensitivity (TRS) requirement, so the table for uncertainty contributions in TRS measurement is considered.
Table E.2: Uncertainty contributions in TRS measurement

	Description of uncertainty contribution
	Details in paragraph

	Stage 1, DUT measurement

	1)
Mismatch of transmitter chain (i.e. between probe antenna and base station simulator) 
	E.1-E.2

	2)
Insertion loss of transmitter chain
	E.3-E.5

	3)
Influence of the probe antenna cable
	E.6

	4)
Uncertainty of the absolute antenna gain of the probe antenna
	E.7

	5)
Base station simulator: uncertainty of the absolute output level
	E.17

	6)
BER measurement: output level step resolution
	E.18

	7)
Statistical uncertainty of BER measurement
	E.19

	8)
BER data rate normalization
	E.20

	9)
Measurement distance:


a)
offset of DUT phase centre from axis(es) of rotation


b)
mutual coupling between the DUT and the probe antenna


c)
phase curvature across the DUT
	E.9

	10) Quality of quiet zone 
	E.10

	11)
 DUT sensitivity drift
	E.21

	12)
 Uncertainty related to the use of phantoms: (applicable when a phantom is used):

If a SAM head phantom is used:


a)
uncertainty from using different types of SAM phantom


b)
simulated tissue liquid uncertainty


c)
effect of the DUT holder

If SAM head and hand phantoms are used:

TBD

If a hand phantom is used:

TBD

If a laptop ground plane phantom is used:

a) Uncertainty related to the use of the Laptop Ground Plane phantom
	E.12

	13)
 Coarse sampling grid
	E.13

	14)
 Random uncertainty (repeatability)


- positioning uncertainty of the DUT against the SAM or DUT plugged into the Laptop Ground Plane phantom
	E.14

	Stage 2, Calibration measurement, network analyzer method, figure 7.5

	15)
 Uncertainty of network analyzer 
	E.15

	16)  Mismatch in the connection of transmitter chain (i.e. between probe antenna and NA)
	E.1-E.2

	17)
 Insertion loss of transmitter chain
	E.3-E.5

	18)
 Mismatch in the connection of calibration antenna
	E.1

	19)
 Influence of the calibration antenna feed cable
	E.6

	20)
 Influence of the probe antenna cable
	E.6

	21)
 Uncertainty of the absolute gain of the probe antenna
	E.7

	22) Uncertainty of the absolute gain/radiation efficiency of the calibration antenna
	E.16

	23)
 Measurement distance:


a)
Offset of calibration antenna’s phase centre from axis(es) of rotation


b)
Mutual coupling between the calibration antenna and the probe antenna


c)
Phase curvature across the calibration antenna
	E.9

	25)
 Quality of quiet zone
	E.10


Many of the considerations for TRS measurement uncertainties are of equal interest to AAS OTA sensitivity measurement. The applicable uncertainties need to be reconsidered for the AAS OTA sensitivity case, as the test facility will need to be scaled to accommodate the greater size, weight, mounting, output power and cabling requirements of a base station. Many of the uncertainties (e.g., uncertainties related to the use of hand/head phantoms) are not directly applicable to the AAS OTA sensitivity case, but similar uncertainty sources may need consideration for the AAS case (e.g., uncertainties due to the apparatus used for mounting the base station). The following table is offered as a starting point for AAS OTA sensitivity consideration.
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10.x Derivation of AAS OTA sensitivity test tolerances

Following the shared-risk principle in [i], we can envision the AAS OTA sensitivity test limit build-up as displayed in Figure 1. The AAS OTA sensitivity core requirement is based on meeting or exceeding the manufacturer’s declaration.  The test limit is thus derived by adding the y dB test tolerance to the manufacturer’s declaration.
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Figure 1  AAS OTA sensitivity test limit build-up
Table x.1: Uncertainty contributions in AAS OTA sensitivity measurement

	Description of uncertainty contribution
	Details in paragraph

	Stage 1, DUT measurement

	1)
Mismatch of transmitter chain (i.e. between transmitting antenna and UE simulator) 
	[tbd]

	2)
Insertion loss of transmitter chain
	[tbd]

	3)
Influence of the transmitting antenna cable
	[tbd]

	4)
Uncertainty of the absolute antenna gain of the transmitting antenna
	[tbd]

	5)
UE simulator: uncertainty of the absolute output level
	[tbd]

	6)
BER measurement: output level step resolution
	[tbd]

	7)
Statistical uncertainty of BER measurement
	[tbd]

	8)
BER data rate normalization
	[tbd]

	9)
Measurement distance:

a)
mutual coupling between the DUT and the transmitting antenna

b)
phase curvature across the DUT
	[tbd]

	10)
Quality of quiet zone 
	[tbd]

	11)
Uncertainty due to DUT mounting apparatus
	[tbd]

	12)
Random uncertainty
	[tbd]

	Stage 2, Calibration measurement, network analyzer method, figure 7.5
	

	13)
Uncertainty of network analyzer 
	[tbd]

	14)
Mismatch in the connection of transmitter chain (i.e. between probe antenna and NA)
	[tbd]

	15)
Insertion loss of transmitter chain
	[tbd]

	16)
Mismatch in the connection of calibration antenna
	[tbd]

	17)
Influence of the calibration antenna feed cable
	[tbd]

	18)
Influence of the transmitting antenna cable
	[tbd]

	19)
Uncertainty of the absolute gain of the transmitting antenna
	[tbd]

	20) 
Uncertainty of the absolute gain/radiation efficiency of the calibration antenna
	[tbd]

	21)
Measurement distance:

a)
Mutual coupling between the calibration antenna and the transmitting antenna

b)
Phase curvature across the calibration antenna
	[tbd]

	22)
Quality of quiet zone
	[tbd]
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