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1) Introduction

The NR OTA conformance specification, [1], needs an updated skeleton for Annex E to be finalized. The text proposals, OTA transmitter intermodulation [8], OTA co-location spurious emission [7], OTA co-location blocking [6], and OTA out-of-band blocking [3], that will be presented at the RAN4#87 in Montreal meeting, are considered as supplementary input to this skeleton proposal.

2) Discussion

The text proposals, OTA transmitter intermodulation [8], OTA co-location spurious emission [7], OTA co-location blocking [6], and OTA out-of-band blocking [3], that will be presented at the RAN4#87 Montreal meeting, are considered as supplementary input to this skeleton proposal.

3) Conclusion

This contribution proposes a skeleton for Annex E in [1]. It should be read together with the proposed skeletons for radiated transmitter characteristics in sub-clause 6 presented in [4], and skeleton for radiated receiver characteristics in sub-clause 7 presented in [9], as well as the text proposals for OTA transmitter intermodulation [8], OTA co-location spurious emission [7], OTA co-location blocking [6], and OTA out-of-band blocking [3], that will be presented at RAN4#87 in Montreal.
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Annex A (normative):
Reference measurement channels 

Annex B (normative):
Environmental requirements for the BS equipment
B.1
General

For each test in the present document, the environmental conditions under which the BS is to be tested are defined.

B.2
Normal test environment
When a normal test environment is specified for a test, the test should be performed within the minimum and maximum limits of the conditions stated in table D.1.

Table B.1: Limits of conditions for normal test environment

	Condition
	Minimum
	Maximum

	Barometric pressure
	86 kPa
	106 kPa

	Temperature
	15 (C
	30 (C

	Relative humidity 
	20 %
	85 %

	Power supply
	Nominal, as declared by the manufacturer

	Vibration
	Negligible


The ranges of barometric pressure, temperature and humidity represent the maximum variation expected in the uncontrolled environment of a test laboratory. If it is not possible to maintain these parameters within the specified limits, the actual values shall be recorded in the test report.

NOTE:
This may, for instance, be the case for measurements of radiated emissions performed on an open field test site.

B.3
Extreme test environment
The manufacturer shall declare one of the following:

1)
The equipment class for the equipment under test, as defined in the IEC 60 721-3-3 [7];

2)
The equipment class for the equipment under test, as defined in the IEC 60 721-3-4 [8];

3)
The equipment that does not comply with the mentioned classes, the relevant classes from IEC 60 721 [9] documentation for temperature, humidity and vibration shall be declared.

NOTE:
Reduced functionality for conditions that fall outside of the standard operational conditions is not tested in the present document. These may be stated and tested separately.

B.3.1
Extreme temperature

When an extreme temperature test environment is specified for a test, the test shall be performed at the standard minimum and maximum operating temperatures defined by the manufacturer's declaration for the equipment under test.

Minimum temperature:

The test shall be performed with the environment test equipment and methods including the required environmental phenomena into the equipment, conforming to the test procedure of IEC 60 068-2-1 [10].

Maximum temperature:

The test shall be performed with the environmental test equipment and methods including the required environmental phenomena into the equipment, conforming to the test procedure of IEC 60 068-2-2 [11].

NOTE:
It is recommended that the equipment is made fully operational prior to the equipment being taken to its lower operating temperature.

B.4
Vibration
When vibration conditions are specified for a test, the test shall be performed while the equipment is subjected to a vibration sequence as defined by the manufacturer’s declaration for the equipment under test. This shall use the environmental test equipment and methods of inducing the required environmental phenomena in to the equipment, conforming to the test procedure of IEC 60 068-2-6 [12]. Other environmental conditions shall be within the ranges specified in annex B.2.

NOTE:
The higher levels of vibration may induce undue physical stress in to equipment after a prolonged series of tests. The testing body should only vibrate the equipment during the RF measurement process.

B.5
Power supply
When extreme power supply conditions are specified for a test, the test shall be performed at the standard upper and lower limits of operating voltage defined by manufacturer's declaration for the equipment under test.

Upper voltage limit:

The equipment shall be supplied with a voltage equal to the upper limit declared by the manufacturer (as measured at the input terminals to the equipment). The tests shall be carried out at the steady state minimum and maximum temperature limits declared by the manufacturer for the equipment, to the methods described in IEC 60 068-2-1 [10] Test Ab/Ad and IEC 60 068-2-2 [11] Test Bb/Bd: Dry heat.

Lower voltage limit:

The equipment shall be supplied with a voltage equal to the lower limit declared by the manufacturer (as measured at the input terminals to the equipment). The tests shall be carried out at the steady state minimum and maximum temperature limits declared by the manufacturer for the equipment, to the methods described in IEC 60 068-2-1 [10] Test Ab/Ad and IEC 60 068-2-2 [11] Test Bb/Bd: Dry heat.

B.6
Measurement of test environments

The measurement accuracy of the BS test environments defined in annex B shall be:
Pressure:
5 kPa
Temperature:
2 degrees
Relative humidity:
5 %
DC voltage:
1.0 %
AC voltage:
1.5 %
Vibration:
10 %
Vibration frequency:
0.1 Hz
The above values shall apply unless the test environment is otherwise controlled and the specification for the control of the test environment specifies the uncertainty for the parameter.
Annex C (informative):
Test tolerances and derivation of test requirements
The test requirements explicitly defined in this specification have been calculated by relaxing the minimum requirements of the core specification 3GPP TS 38.104 [2] using the test tolerances (TT) defined here. When the TT value is zero, the test requirement will be the same as the minimum requirement. When the TT value is non-zero, the test requirements will differ from the minimum requirements, and the formula used for this relaxation is given in the following tables.

The TTOTA values are derived from OTA Test System uncertainties, regulatory requirements and criticality to system performance. As a result, the TTOTA values may sometimes be set to zero.

The TTOTA values should not be modified for any reason e.g. to take account of commonly known OTA Test System errors (such as mismatch, cable loss, etc.).

Note that a formula for applying TTOTA values is provided for all OTA tests, even those with a test tolerance of zero. This is necessary in the case where the OTA Test System uncertainty is greater than that allowed in subclause 4.1.2. In this event, the excess error shall be subtracted from the defined TTOTA value in order to generate the correct tightened test requirements as defined in this annex.
C.1
Measurement of transmitter

Detailed structure of the subclause is TBD.

Table C.1-1: Derivation of test requirements (OTA transmitter tests)

	Test 
	Minimum requirement in 3GPP TS 38.104 [2]
	Test Tolerance
(TTOTA)
	Test requirement in the present document

	6.2 Radiated transmit power
	See 3GPP TS 38.104 [2], subclause 9.2
	FR1: 

1.0 dB, f ≤ 3.0 GHz

1.2 dB, 3.0 GHz < f ≤ 4.2 GHz

TBD, 4.2 GHz < f ≤ 6.0 GHz
	Formula:

Upper limit + TT, Lower limit – TT

	
	
	FR2: TBD
	

	
	
	
	


C.2
Measurement of receiver

Detailed structure of the subclause is TBD.

Table C.2-1: Derivation of test requirements (OTA receiver tests)

	Test 
	Minimum requirement in 3GPP TS 38.104 [2]
	Test Tolerance
(TTOTA)
	Test requirement in the present document

	7.2 OTA sensitivity
	See 3GPP TS 38.104 [2], subclause 10.2
	FR1: 

1.3 dB, f ≤ 3.0 GHz

1.4 dB, 3.0 GHz < f ≤ 4.2 GHz

TBD, 4.2 GHz < f ≤ 6.0 GHz
	Formula:

Declared Minimum EIS + TT

	
	
	FR2: TBD
	

	
	
	
	


Annex D (normative):
Calibration
Annex E (informative):
OTA test system set-up

E.1
Transmitter

E1.1
Radiated transmit power
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Figure E.1.1-1: Measurement set up for radiated transmit power
E1.2
OTA output power dynamics

E1.3
OTA transmit ON/OFF power 
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OTA transmitted signal quality 
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E.2
Receiver
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OTA sensitivity


[image: image2.emf] 

NR   BS    

Signal generator for the  wanted signal    

Test system  Calibrated point  

θ  

ϕ  

0  

NR BS  declared coordinate  reference point and orientation  

Test system enclosure  

Test  antenna  


Figure E.2.1-1: Measurement set up for OTA sensitivity
E2.2
OTA dynamic range

E2.3
OTA in-band selectivity and blocking

E2.4
OTA out-of-band blocking

E2.4.1
OTA out-of-band blocking

E2.4.2
OTA co-location blocking

E2.5
OTA receiver spurious emissions

E2.6
OTA receiver intermodulation 

E2.7
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Annex F (normative):
Estimation of Measurement Uncertainty 
Annex G (informative):
Transmitter Spatial emissions Declaration

G.1
General

The transmitter spatial emission declaration is an optional declaration which provides additional information on the power level of emission in the intended (in cell) spatial directions and the unintended (out of cell) spatial directions. The declarations are only valid when the beam is configured in one of the EIRP conformance directions.
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Figure G.1-1: Example of out of cell directions set and declared single beam at a single extreme steering direction
The declaration of unwanted spatial emission may in many circumstances not directly relate to system performance on its own. This is because it is often not possible to differentiate wanted and unwanted radiation, and furthermore because the benefits of optimizing beamforming performance may outweigh the impacts of “unwanted” radiation, leading to systems with apparently higher unwanted radiation also providing superior throughput performance. System performance should additionally be characterized taking all factors into account.
G.2
Declarations

Table G.2-1: Optional manufacturer declarations
	Declaration identifier
	Declaration
	Description

	Dxx.1
	Out of cell directions set 


	The set of directions which are outside the intended directions of radiation or outside the wanted cell. Declared per operating band.

	Dxx.2
	Out of cell power level 


	Declared in band average power inside each of the out of cell directions set(s) (DE.1) declared for each of the 5 conformance directions (D9.x)

	Dxx.3
	In cell power level 


	Declared in band average power outside the out of cell directions set(s) (DE.1) declared for each of the 5 conformance directions (D9.x)

	Dxx.4
	Average out of cell power level 


	Declared in band average power inside each of the out of cell directions set(s) (DE.1) averaged over the 5 conformance directions (D9.x).



	DE.5
	Average in cell power level 


	Declared in band average power inside each of the out of cell directions set(s) (DE.1) averaged over the 5 conformance directions (D9.x)


NOTE 1:
The declaration of unwanted spatial emission may in many circumstances not directly relate to system performance on its own. This is because it is often not possible to differentiate wanted and unwanted radiation, and furthermore because the benefits of optimizing beamforming performance may outweigh the impacts of “unwanted” radiation, leading to systems with apparently higher unwanted radiation also providing superior throughput performance. System performance should additionally be characterized taking all factors into account.
NOTE 2:
The average out of cell power level reflects the impact of out of cell radiation on other cells more accurately than the out of cell power level for individual test beams.

Annex H (informative):
Format and interpretation of tests
Each test has a standard format:

X
Title

All tests are applicable to all equipment within the scope of the present document, unless otherwise stated.
X.1
Definition and applicability

This subclause gives the general definition of the parameter under consideration and specifies whether the test is applicable to all equipment or only to a certain subset. Required manufacturer declarations may be included here.

X.2
Minimum requirement

This subclause contains the reference to the subclause to the 3GPP reference (or core) specification which defines the minimum requirement.

X.3
Test purpose

This subclause defines the purpose of the test.

X.4
Method of test

X.4.1
General

In some cases there are alternative test procedures or initial conditions. In such cases, guidance for which initial conditions and test procedures can be applied are stated here. In the case only one test procedure is applicable, that is stated here.

X.4.2y 
First test method

X.4.2y.1
Initial conditions 

This subclause defines the initial conditions for each test, including the test environment, the RF channels to be tested and the basic measurement set-up. The OTA Test System is assumed to be correctly calibrated as part of the initial conditions. Calibration is not explicitly mentioned.

X.4.2y.2
Procedure

This subclause describes the steps necessary to perform the test and provides further details of the test definition like domain (e.g. frequency-span), range, weighting (e.g. bandwidth), and algorithms (e.g. averaging). The procedure may comprise data processing of the measurement result before comparison with the test requirement (e.g. average result from several measurement positions).

X.4.3y

Alternative test method (if any)

If there are alternative test methods, each is described with its initial conditions and procedures.

X.5
Test requirement

This subclause defines the pass/fail criteria for the equipment under test, see subclause 4.1.3 (Interpretation of measurement results). Test requirements for every minimum requirement referred in subclause X.2 are listed here. Cases where minimum requirements do not apply need not be mentioned.
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