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1. Introduction
During 3GPP RAN4 #86, a contribution highlighting the test procedures for EVM type of measurements in Near Field Test Range was provided [1]. 
This contribution is revising the test procedure for TX directional requirements such as EVM, frequency error, and occupied BW measurements in Near Field test Range. The intention of this contribution is to move the current text in TR 37.843 to adopt to this structure agreed in [3].



2. Discussion
Near Field is a testing methodology which can be used for radiated transmit power. Basically, the test would require to measure EVM in some manufacturers declared directions (OTA coverage range). The requirement needs to be defined so that all transmitter units are active and the system is operating at the declared maximum rated total radiated power. For conformance testing purposes, the EVM is tested at the maximum and minimum power settings, in order to comply with the total power dynamic range requirement (refer to the Total power dynamic range requirement for E-UTRA in section 5.3).
EVM is a directional requirement, the calibration of the system setup might not be taken into account.
For all the other TX directional requirements the same procedure as the EVM procedure would apply to.

3. Proposal

<< Unchanged sections omitted >>

----------------------------------------------------------------------------------------------------------------------------------------------------
<< start of proposal >>

















10.2 TX directional requirements
10.2.1 General
Tx directional requirements where possible can use the same OTA test chambers and corresponding calibration and test procedures as the existing EIRP requirement.
10.2.2 OTA E-UTRA DL RS power
10.2.2.3 Near Field
10.2.2.3.1 General
The near field measurement techniques consist in measuring amplitude and phase of the modulated signal at the AAS BS under test, on some specific surfaces such as planar, cylindrical, and spherical. Each of the near field test methods can be implemented by one or more mechanical rotations of the probe and/or AAS BS under test as shown in figure 10.2.2.2.3.1-1. One or more mechanical movement can be substitute by a probe array. All the scanning methods will need an RF transmit and receive system equipped with an automated scanning, a data collection and control system, and computerized analysis ability. 
[image: NF setup]
Figure 10.2.2.3.1-1: Probe/scanner near field systems: spherical, cylindrical and planar
NOTE: Although there are three methods available for obtaining the near field data, the spherical method is used as a working example. 
In case the radiated field is sampled on a sphere surrounding completely the AAS BS under test, the 3D full sphere EIRP value can be measured in near field when the AAS BS is transmitting a defined modulated signals in a declared beam. The near field measurement technique would imply the use of mathematical artefact, NF to FF transform in order to have the EIRP value the in far field. The near field to far field transform is based on the well-known Huygens-Fresnel principle. The spherical modal wave expansion is the implicit application of the Huygens principle. A direct solution of the Helmholtz equations is found by applying boundary conditions on the surface S at infinity. From the tangential fields over the surface, the modal coefficients can be determined using the orthogonality of the modal expansion. Based on this formulation, the near field sampling criteria does play an important role

10.2.2.3.2 Calibration

Stage 1 – Calibration: 
Calibration accounts for the various factors affecting the measurements of the EIRP. These factors include components such as range length path loss, cable losses, gain of the receiving antenna, etc. Each measured data point for both radiated power and radiated sensitivity is transformed from a relative value in dB to an absolute value in dBm. For doing that the total path loss from the DUT to the measurement receiver, named L path loss is calibrated out. The calibration measurement is usually done by using a reference antenna with known gain. This approach is based on the so called gain-comparison method [13]. Figure 10.3.1.1.5.2-1 shows the typical configuration for measuring path loss.
[image: Typical Path Loss Measurement configurationFigure 10]
Figure 10.3.1.1.5.2-1: Typical Lpath loss measurement configuration
The Lpath loss can be determined from the power into the reference antenna by adding the gain of the reference antenna:
	Piso = Pref + Gref
so that:
	Lpath loss = Pref + Gref - Ptest 
In order to determine Pref, a cable reference measurement is performed in order to calibrate out the A, and B paths. Assuming that the power at the source is fixed, it can be showed that:
	Pref-Ptes=Prec'-Prec
Where Prec and Prec' are the power measured at the receiver during the calibration measurement with the reference antenna and the power measured at the receiver during the cable reference measurement respectively. Lpath loss is then given by:
	Lpath loss = Gref + Prec' – Prec

10.2.2.3.3 Procedure

Stage 2 - Measurement:


10.2.2.3.4 MU assessment

10.2.2.3.4.1 MU budget

10.2.2.3.4.2 MU value

10.2.4 OTA Transmitted Signal Quality – Frequency Error
10.2.4.1 Near Field
10.2.4.1.1 General
The system is depicted in section 10.x.x.x.x. In case of OTA Frequency Error type of measurements, NF to FF transform is not needed. Frequency Error is measured in Near Field for the declared direction.

10.2.4.1.2 Calibration
Stage 1 – Calibration: 
Calibration shall be done with the procedure shown in 10.x.x.x.x.x. to ensure that the SNR at the measurement equipment input is appropriate and the reception singal level at the measurement equipment is within the dynamic range of measurement equipment.


10.2.4.1.3 Procedure

Stage 2 - Measurement:

The testing procedure consists of the following steps:

1. Align the AAS BS with (Theta,Phi) angles corresponding to the declared beam direction to be measured
2. Configure TX branch and carrier at a time according to the manufacturer's declared rated output power
3. Set the AAS BS to transmit the test signal according to E-TM3.1 at 5 MHz bandwidth configuration.
4. Measure Frequency Error of each carrier arriving at the measurement equipment (such as a spectrum analyzer or equivalent instrument).
5. Repeat steps 3-4 for all conformance test beam direction pairs as described in 3GPP TS 37.145-2 [24], subclause 6.2.
6. Repeat steps 3-5 for E-TM3.2, E-TM3.3 and E-TM2.
The EVM of each E-UTRA carrier for different modulation schemes on PDSCH to be less than the limits defined in 3GPP TS 37.105 [3], subclause 9.6.
For conformance tests, Frequency Error shall be measured at maximum power setting.

10.2.4.1.4 MU assessment

10.2.4.1.4.1 MU budget

10.2.4.1.4.2 MU value


10.2.5 OTA Transmitted Signal Quality – EVM
10.2.5.1 Near Field
10.2.5.1.1 General
The system is depicted in section 10.x.x.x.x. In case of OTA EVM type of measurements, NF to FF transform is not needed. EVM is measured in Near Field for the declared directions.

10.2.5.1.2 Test method limitations and scope
For AAS BS implementations that point a beam in the EVM conformance direction during testing, the near field technique may report too high, but will never report too low EVM. In case the BS does not point a beam centre in the test direction, there is a risk of the near field technique report too low EVM

10.2.5.1.3 Calibration
Stage 1 – Calibration: 
Calibration shall be done with the procedure shown in 10.x.x.x.x.x. to ensure that the SNR at the measurement equipment input is appropriate and the reception singal level at the measurement equipment is within the dynamic range of measurement equipment.

10.2.5.1.4 Procedure

Stage 2 - Measurement:

The testing procedure consists of the following steps:

7. Align the AAS BS with (Theta,Phi) angles corresponding to the declared beam direction to be measured
8. Configure TX branch and carrier at a time according to the manufacturer's declared rated output power
9. Set the AAS BS to transmit the test signal according to E-TM3.1 at 5 MHz bandwidth configuration.
10. Measure EVM of each carrier arriving at the measurement equipment (such as a spectrum analyzer or equivalent instrument).
11. Repeat steps 3-4 for all conformance test beam direction pairs as described in 3GPP TS 37.145-2 [24], subclause 6.2.
12. Repeat steps 3-5 for E-TM3.2, E-TM3.3 and E-TM2.
The EVM of each E-UTRA carrier for different modulation schemes on PDSCH to be less than the limits defined in 3GPP TS 37.105 [3], subclause 9.6.
For conformance tests, EVM shall be measured at maximum and minimum power settings while frequency error, and occupied BW at only maximum power setting.

10.2.5.1.5 MU assessment

10.2.5.1.5.1 MU budget

10.2.5.1.5.2 MU value

		



10.2.7 OTA Transmitted Signal Quality – Occupied BW
10.2.7.3 Near Field
10.2.7.3.1 General
The system is depicted in section 10.x.x.x.x. In case of OTA Occupied BW type of measurements, NF to FF transform is not needed. Occupied BW is measured in Near Field for the declared direction
10.2.7.3.2 Calibration
Stage 1 – Calibration: 
Calibration shall be done with the procedure shown in 10.x.x.x.x.x. to ensure that the SNR at the measurement equipment input is appropriate and the reception singal level at the measurement equipment is within the dynamic range of measurement equipment.

10.2.7.3.3 Procedure

Stage 2 - Measurement:

The testing procedure consists of the following steps:

13. Align the AAS BS with (Theta,Phi) angles corresponding to the declared beam direction to be measured
14. Configure TX branch and carrier at a time according to the manufacturer's declared rated output power
15. Set the AAS BS to transmit the test signal according to E-TM3.1 at 5 MHz bandwidth configuration.
16. Measure Occupied BW of each carrier arriving at the measurement equipment (such as a spectrum analyzer or equivalent instrument).
17. Repeat steps 3-4 for all conformance test beam direction pairs as described in 3GPP TS 37.145-2 [24], subclause 6.2.
18. Repeat steps 3-5 for E-TM3.2, E-TM3.3 and E-TM2.
The EVM of each E-UTRA carrier for different modulation schemes on PDSCH to be less than the limits defined in 3GPP TS 37.105 [3], subclause 9.6.
For conformance tests, Occupied BW shall be measured at maximum power setting.

10.2.7.3.4 MU assessment

10.2.7.3.4.1 MU budget

10.2.7.3.4.2 MU value



<< end of proposal >>




4. Conclusion 
Text proposal to TR 37.843 is presented in order to add the test procedure for OTA EVM measurement in a Near Field test range. Test system description and procedure are the same for frequency error, and occupied BW.
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