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1. Introduction

At the last RAN4 meeting (RAN4#86 in Athens) a contribution with test procedure and test requirement for OTA transmit ON/OFF power was presented [1]. The intension with this contribution was to stimulate the discussion on the challenge to draft requirement text to be captured in TS 37.145-2, sub-clause 6.5. Unlike the previous contribution this contribution aims to capture detailed background information for testing OTA TDD OFF power requirement in a CATR test environment in TR 37.843, sub-clause 10. 

In a companion contribution [2] some technical aspects related to OTA transmit ON/OFF power requirement is documented. In this contribution a text proposal for clause 10 is created to capture test aspects for this specific requirement in a CATR test environment. At the end of the contribution a text proposal is attached for approval. 
2. Discussion

The OTA testing of TDD OFF power for eAAS Rel-15, adds some new components to the OTA test environment. Since TDD OFF power is a co-location requirement, the concept of having a Co-location Reference Antenna (CRA) is used to mimic a co-location scenario. Even through this requirement is categorized as a co-location requirement, the details differ compared to other co-location requirements (e.g. emission and TX IMD).
In principle the traditional approach using a gated signal analyser is extended with an OTA environment (in this case a CATR) and a co-location reference antenna, as described in Figure 2-1. Other types of test ranges are not precluded, but not covered in this contribution. If required, they could be added at a later stage. 
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Figure 2-1: OTA Test setup
For more details about testing TDD OFF power levels and transient times, can be found in a companion contribution on the specific topic [2].
In a WF agreed last meeting [3] the following structure shall be used per test method and requirement:

10.2.2 Measurement uncertainty for directional requirements

10.2.2.1 OTA TX Requirement 1


10.2.2.1.1 Test Method 1



10.2.2.1.1.1 Test Method 1 Description



10.2.2.1.1.2 Test Method 1 Test Method limitations and scope



10.2.2.1.1.3 Test Method 1 Procedure



10.2.2.1.1.4 Test Method 1 Measurement Budget Format



10.2.2.1.1.5 Test Method 1 Uncertainty Assessment

In the way-forward, there were no sub-structure allocated for co-location requirements, therefore we prepared the following structure for TDD OFF power. The structure can be used as a template for other co-location requirements:
10.4.2 Measurement uncertainty for co-location requirements
10.4.2.1 OTA transmit ON/OFF power

10.4.2.1.1 Compact Antenna Test Range


10.4.2.1.1.1 CATR Description



10.4.2.1.1.2 CATR Test Method limitations and scope



10.4.2.1.1.3 Test CATR Procedure



10.4.2.1.1.4 Test CATR Measurement Budget Format



10.4.2.1.1.5 Test CATR Uncertainty Assessment

3. Conclusion

At the end of this contribution background information related to testing of TDD OFF power in an CATR environment have been collected in a text proposal. The text proposal is for TR 37.843, clause 10 and is presented for approval. 
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TEXT PROPOSAL:

10.4.2
Measurement uncertainty for co-location requirements
10.4.2.1
OTA transmit ON/OFF power
The TDD TX OFF power ensures that receivers of other TDD system are not desensitized by the noise from an aggressor BS. OTA transmitter ON/OFF power requirements apply only to TDD operation of E-UTRA (There are no OTA requirements defined for UTRA TDD).

The OTA Transmit ON/OFF power requirements are co-location requirements and specified as the power sum of the supported polarization(s) at the co-location reference antenna conducted output(s).
10.4.2.1.1
Compact Antenna Test Range
A Compact Antenna Test Range (CATR) is a facility which is used to provide convenient testing of antenna systems at frequencies where obtaining far-field spacing to the test object would be infeasible using traditional free space methods. The CATR uses a source antenna which radiates a spherical wave front and one or more secondary reflectors to collimate the radiated spherical wave front into a planar wave front within the desired test zone. One typical embodiment uses a horn feed antenna and a parabolic reflector to accomplish this.
10.4.2.1.1.1
Description
The test setup for OTA transmit ON/OFF power in a CATR test environment is visualized in Figure 10.4.2.1.1.1-1. 
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Figure 10.4.2.1.1.1-1: CATR measurement system setup for TDD OFF Power
In the CATR test environment the wanted signal is measured to secure that maximum radiated power is transmitted during testing of TDD OFF power. 
10.4.2.1.1.2
Test method limitation and scope
The maximum size of the DUT and the Co-location Reference Antenna (CRA) is a chamber restriction that would affect the quality of the quiet zone. For larger quiet zone volumes, a larger chamber should be considered such that the uncertainty of the quiet zone is maintained.
10.4.2.1.1.3
Procedure
Stage 1 – Calibration:

1)
Path loss calibration C→A:

a)
Measure SGH (or other calibrated reference antenna) reflection coefficient separately at the antenna's connector with a network analyser (or equivalent measurement equipment) to obtain ΓSGH.

b)
Measure cable loss from point C (Signal generator port) to input of SGH, call this LC↔SGH which is the equivalent of 20log|S21| from the use of a network analyser.

c)
Calculate the combined total path loss from C→A by using the following expression:

-
LSGHcal = LC↔SGH + 10log(1 - |ΓSGH|2) - GSGH;

-
where[image: image4.png]101log(l — IGgegul?®)



 QUOTE  
  10log(1 - |ΓSGH|2)
  is the compensation for SGH connector return loss, GSGH  is the known gain of the reference SGH.

2)
Connect SGH and C↔A cable.

3)
To remove polarization(s) mismatch between range antenna (labelled as feeder antenna in diagram) and SGH use positions to position the SGH in the beam peak direction of range antenna.

4)
Measure path loss C→B with network analyser LC→B = 20log|S21|.

5)
Calculate the test path loss compensation factor. This is the total path loss between A↔B using the results from step 1c and 4. L = [image: image6.png]


 QUOTE  
 LSGHcal 
 - LC→B.

Stage 2 - Measurement:
1) Place AAS BS and co-location reference antenna as specified in sub-clause 4.15, at the distance d=0.1m. 

2) Place Range antenna in boresight direction (reference direction) at far-field distance, aligned in both polarizations with the AAS BS as depicted in Figure 10.4.2.1.1.1-1. 

3) The Range antenna shall be dual (or single) polarized with the same frequency range as the AAS BS for transmitter OFF power test case.

4) Connect Range antenna and co-location reference antenna to the measurement equipment as shown in Figure 10.4.2.1.1.1-1. 

5) OTA transmitter OFF power is measured at the co-location reference antenna RF output(s) (conducted side).
6) The measurement device (signal analyzer) characteristics shall be:
-  Detection mode: True RMS.

7) Set the AAS BS to transmit:

-
For AAS BS declared to be capable of single carrier operation only, set the AAS BS to transmit full beam power (rated beam EIRP), both polarizations, in boresight direction (reference direction), according to E-TM1.1 in subclause 4.12.2, at manufacturer's declared rated output power, Prated,t,TRP.

-
For a AAS BS declared to be capable of multi-carrier and/or CA operation, set the AAS BS to transmit full beam power (rated beam EIRP), both polarizations, in boresight direction (reference direction), according to E-TM1.1 on all carriers configured using the applicable test configuration and corresponding power setting specified in subclause 4.11.

-
Check that specified beam power (EIRP) is obtained at Range antenna RF output(s) (conducted side) for each polarization, depicted in Figure10.4.2.1.1.1-1. Re-align if the specified beam power is not achieved.

8) Measure the mean power spectral density measured over 70μs filtered with a square filter of bandwidth equal to the RF bandwidth of the RIB centred on the central frequency of the RF bandwidth. 70μs average window centre is set from 35μs after end of one transmitter ON period + 17μs to 35μs before start of next transmitter ON period - 6.25μs. Note that the measured value does not exceed the test requirement in subclause 6.5.2.5.
In addition, for multi-band RIB, the following steps shall apply:

9) For multi-band RIB and single band tests, repeat the steps above per involved band where single band test configurations and test models shall apply with no carrier activated in the other band.

10.4.2.1.1.4
Measurement uncertainty Budget Format
10.4.2.1.1.5
Uncertainty Assessment
3GPP


