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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 accuracy requirement.
10.2.2 OTA E-UTRA DL RS power

10.2.2.1 In-door anechoic chamber

10.2.2.1.1 General

This method measures the EIRP in an anechoic chamber with the separation between the manufacturer declared coordinate system reference point of the AAS BS and the phase centre of the receiving antenna of no less than 2D2/λ, where D is the largest dimension of the antenna of AAS BS and λ is the wavelength. The measurement system setup is as depicted in figure 10.2.2.1.1-1.
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Figure 10.2.2.1.1-1: Indoor Anechoic Chamber measurement system setup

10.2.2.1.2 Calibration

[image: image2.png](@]

-
----m

Referehce o i
antenna Receiving:
1 antenna ' ¢

[NV
AAAAA

VVVVV

AAAAAAAAAAAAAAAAAAAA,

EL LD

E: Network analyzer output connector -
¥ P RF out RF in

F: Reference antenna connector

A: Phase centre of the reference antenna Network Analyzer

(aligned to the reference point of AAS BS at DUT measurement)
: Phase centre of the receiving antenna
: Receiving antenna connector
: Network Analyzer input connection point
( the same as the measurement equipment connection point at DUT measurement)




Figure 10.2.2.1.2-1: Indoor Anechoic Chamber calibration system setup
1)
Connect the reference antenna and the receiving antenna to the measurement RF out port and RF in port of the network analyzer, respectively, as shown in figure 10.2.2.1.2-1. The amplifier may installed between C and D if required.
2)
Install the reference antenna with its beam peak direction and the height of its phase centre aligned with the receiving antenna.

3)
Set the centre frequency of the network analyzer to the carrier centre frequency of the tested signal and measure LFTX_E→D , which is equivalent to 20log|S21| (dB) obtained by the network analyzer:

-
LFTX_E→D: Pathloss between E and D in figure 10.2.2.1.2-1.
4)
Measure the cable loss, LFTX_E→F between the reference antenna connector and the network analyzer connector:

-
LFTX_E→F: Cable loss between E and F in figure 10.2.2.1.2-1.
5)
Calculate the calibration value between A and D with the following formula:

-
LTX_cal, A→D = LFTX_E→D  + GREF_ANT, A→F - LFTX_E→F.
-
LTX_cal, A→D:  Calibration value between  A and D in figure10.2.2.1.2-1.

-
GREF_ANT, A→F: Antenna gain of the reference antenna.

10.2.2.1.3 Procedure

1)
Uninstall the reference antenna and install the AAS BS with the manufacturer declared coordinate system reference point in the same place as the phase centre of the reference antenna. The manufacturer declared coordinate system orientation of the AAS BS is set to be aligned with the testing system.
2)
Set the AAS BS to generate the tested beam with the beam peak direction intended to be the same as the testing direction.

3)
Rotate the AAS BS to make the testing direction aligned with the direction of the receiving antenna.

4)
Configure TX branch and carrier according to the required test configuration
5)
Set the AAS BS to transmit the test signal.

6)
Measure the appropriate test parameter 
7)
Repeat steps 2-6 for all conformance test conditions
The appropriate test parameter in step 6 for DL RS power is PDL_RS, measured signal power of DL RS power, and calculation of EIRP EIRPDL_RS using the following equation:




EIRPDL_RS = PDL_RS + LTX_cal, A→D.
10.2.2.1.4  MU assesment

10.2.2.1.4.1 MU Budget

10.2.2.1.4.2 MU Value

10.2.3 OTA Output power dynamics

10.2.3.1 In-door anechoic chamber

10.2.3.1.1 General

This method measures the EIRP in an anechoic chamber with the separation between the manufacturer declared coordinate system reference point of the AAS BS and the phase centre of the receiving antenna of no less than 2D2/λ, where D is the largest dimension of the antenna of AAS BS and λ is the wavelength. The measurement system setup is as depicted in figure 10.2.2.1.1-1.
10.2.3.1.2 Calibration

Calibration shall be done with the procedure shown in 10.2.2.1.2
10.2.3.1.3 Procedure

Referece procedure in subclause 10.2.2.1.3 where in step 6 the appropriate measurement is:
Measure signal power of transmitted signal and calculate step size and dynamic range of the power at disred signal power condition
10.2.3.1.4 MU assesment

10.2.3.1.4.1 MU Budget

10.2.3.1.4.2 MU Value
10.2.4 OTA Transmitted signal quality –freq Error

10.2.4.1 In-door anechoic chamber

10.2.4.1.1 General

This method measures the frequency error in an anechoic chamber with the separation between the manufacturer declared coordinate system reference point of the AAS BS and the phase centre of the receiving antenna of no less than 2D2/λ, where D is the largest dimension of the antenna of AAS BS and λ is the wavelength. The measurement system setup is as depicted in figure 10.2.2.1.1-1.
10.2.4.1.2 Calibration

Calibration shall be done with the procedure shown in 10.2.2.1.2 to enshure that the SNR at the measurement equimpent input is appropriate and the reception singal level at the measurement equipent is within the dynamic range of measurement equipement.
10.2.4.1.3 Procedure

Referece procedure in subclause 10.2.2.1.3 where in step 6 the appropriate measurement parameter is:

frequency error.
10.2.4.1.4 MU assesment 

10.2.4.1.4.1 MU Budget

102.4.1.4.2 MU Value
10.2.5 OTA Transmitted signal quality –EVM

10.2.5.1 In-door anechoic chamber

10.2.5.1.1 General

This method measures the EVM in an anechoic chamber with the separation between the manufacturer declared coordinate system reference point of the AAS BS and the phase centre of the receiving antenna of no less than 2D2/λ, where D is the largest dimension of the antenna of AAS BS and λ is the wavelength. The measurement system setup is as depicted in figure 10.2.2.1.1-1.
10.2.5.1.2 Calibration

Calibration shall be done with the procedure shown in 10.2.2.1.2 to enshure that the SNR at the measurement equimpent input is appropriate and the reception singal level at the measurement equipent is within the dynamic range of measurement equipement.
10.2.5.1.3 Procedure

Referece procedure in subclause 10.2.2.1.3 where in step 6 measure the EVM for the appropriate test case.
10.2.5.1.4 MU assesment

10.2.5.1.4.1 MU Budget

10.2.5.1.4.2 MU Value 

10.2.6 OTA Transmitted signal quality –TAE

10.2.6.1 In-door anechoic chamber

10.2.6.1.1 General

This method measures the TAE in an anechoic chamber with the separation between the manufacturer declared coordinate system reference point of the AAS BS and the phase centre of the receiving antenna of no less than 2D2/λ, where D is the largest dimension of the antenna of AAS BS and λ is the wavelength. The measurement system setup is as depicted in figure 10.2.2.1.1-1.
10.2.6.1.2 Calibration

Calibration shall be done with the procedure shown in 10.2.2.1.2 to enshure that the SNR at the measurement equimpent input is appropriate for the measurement of the requirement and the reception singal level at the measurement equipent is within the dynamic range of measurement equipement.
10.2.6.1.3 Procedure

Referece procedure in subclause 10.2.2.1.3 where in step 6 the appropriate measurement time alignment error for the testing condition.
10.2.6.1.4 MU assesment 

10.2.6.1.4.1 MU Budget

10.2.6.1.4.2 MU Value
10.2.7 OTA occupied badwidth

10.2.7.1 In-door anechoic chamber

10.2.7.1.1 General

This method measures the occupied bandwidth in an anechoic chamber with the separation between the manufacturer declared coordinate system reference point of the AAS BS and the phase centre of the receiving antenna of no less than 2D2/λ, where D is the largest dimension of the antenna of AAS BS and λ is the wavelength. The measurement system setup is as depicted in figure 10.2.2.1.1-1.
10.2.7.1.2 Calibration

Calibration shall be done with the procedure shown in 10.2.2.1.2 to enshure that the SNR at the measurement equimpent input is appropriate for the measurement of the requirement and the reception singal level at the measurement equipent is within the dynamic range of measurement equipemnt.
10.2.7.1.3 Procedure

Referece procedure in subclause 10.2.2.1.3 where in step 6 the appropriate measurements needed for calculating occupied bandwidth.
10.2.7.1.4 MU assesment

10.2.7.1.4.1 MU Budget

10.2.7.1.4.2 MU Value
10.3
Rx Directional requirements

10.3.1.
General

10.3.2 OTA sensitivity

10.3.2.1 In-door anechoic chamber

10.3.2.1.1 General

This method measures the OTA seisitivity in an anechoic chamber with the separation between the manufacturer declared coordinate system reference point of the AAS BS and the phase centre of the transmitting antenna of no less than 2D2/λ, where D is the largest dimension of the antenna of AAS BS and λ is the wavelength. The measurement system setup is as depicted in figure 10.3.2.1.1-1.
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Figure 10.3.2.1.1-1: Indoor Anechoic Chamber measurement system setup
10.3.2.1.2 Calibration
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Figure 10.3.2.1.2-1: Indoor Anechoic Chamber calibration system setup
1)  Connect the reference antenna and the transmitting antenna to RF in port and RF out port of the network analyzer, respectively, as shown in figure 10.3.2.1.2-1.

2)
Install the reference antenna with its beam peak direction and the height of its phase centre aligned with the transmitting antenna.

3)
Set the centre frequency of the network analyzer to the carrier centre frequency of the tested signal for EIS measurement of AAS BS and measure LFRX_E→D, which is equivalent to 20log|S21| (dB) obtained by the network analyzer:

-
LFRX_ E→D: Pathloss between E and D in figure 10.3.2.1.2-1.
4)
Measure the cable loss, LFRX_ E→F, between the reference antenna connector and the network analyzer connector:

-
LFRX_ E→F: Cable loss between E and F in figure 10.3.2.1.2-1.
5)
Calculate the calibration value between A and D with the following formula:

-
LRX_cal_A→D = LFRX_ E→D + GREF_ANT_EIS, A→F - LFRX_ E→F.
-
LRX_cal_A→D:  Calibration value between  A and D in figure 10.3.2.1.2-1. 
-     GREF_ANT_EIS, A→F: Antenna gain of the reference antenna.
10.3.2.1.3 Procedure

1)
Uninstall the reference antenna and install the AAS with its manufacturer declared coordinate system reference point in the same place as the phase centre of the reference antenna. The manufacturer declared coordinate system orientation of the AAS is set to be aligned with testing system.
2)
Set the AAS BS to be satisfied with the RoAoA desired by the requirement covering conformance testing receiving direction.

3)
Rotate the AAS to make the conformance testing receiving direction aligned with the beam peak direction of the reference antenna at the calibration stage.

4)
For FDD AAS BS start BS transmission at the required condition. 

5)
Set the test signal mean power at the RF signal source generator as the required level plus LRX_cal_A→D  and the reference measurement channel.

6)
Measure the throughput according to annex E of the 3GPP TS 36.141 [??].

7)
Repeat the above steps 1)~6) per conformance testing direction.


For the OTA sensitivity,




The requred level in step 5) is minimum EIS level
10.3.2.1.4 MU assesment

10.3.2.1.4.1 MU Budget

10.3.2.1.4.2 MU Value
10.3.3 OTA reference sensitivity

10.3.3.1 In-door anechoic chamber

10.3.3.1.1 General

This method measures the OTA reference seisitivity in an anechoic chamber with the separation between the manufacturer declared coordinate system reference point of the AAS BS and the phase centre of the transmitting antenna of no less than 2D2/λ, where D is the largest dimension of the antenna of AAS BS and λ is the wavelength. The measurement system setup is as depicted in figure 10.3.2.1.1-1.
10.3.3.1.2 Calibration

Calibration shall be done with the procedure shown in 10.3.2.1.2
10.3.3.1.3 Procedure

Referece procedure in subclause 10.3.2.1.3 where in,

step 5) the requred level is :

EISREFSENS
10.3.3.1.4 MU assesment 

10.3.3.1.4.1 MU Budget

10.3.3.1.4.2 MU Value

10.3.4 OTA Dymanic range

10.3.4.1 In-door anechoic chamber

10.3.4.1.1 General

10.3.4.1.2 Calibration

10.3.4.1.3 Procedure

{editors note: level of detail of procedure is open issue}
10.3.4.1.4 MU assesment 

10.3.4.1.4.1 MU Budget

10.3.4.1.4.2 MU Value

10.3.5 OTA adjacent channel selectivity, general blocking and narrowband blocking

10.3.5.1 In-door anechoic chamber

10.3.5.1.1 General

10.3.5.1.2 Calibration

10.3.5.1.3 Procedure

10.3.5.1.4 MU assesment 

10.3.5.1.4.1 MU Budget

10.3.5.1.4.2 MU Value

10.3.6 OTA receiver intermodulation

10.3.6.1 In-door anechoic chamber

10.3.6.1.1 General

10.3.6.1.2 Calibration

10.3.6.1.3 Procedure

10.3.6.1.4 MU assesment 

10.3.6.1.4.1 MU Budget

10.3.6.1.4.2 MU Value

10.3.7 OTA in-channel selectivity

10.3.7.1 In-door anechoic chamber

10.3.7.1.1 General

10.3.7.1.2 Calibration

10.3.7.1.3 Procedure

10.3.7.1.4 MU assesment 

10.3.7.1.4.1 MU Budget

10.3.7.1.4.2 MU Value

