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[bookmark: _Toc21123031]6.6.4	OTA modulation quality
[bookmark: _Toc21123032]6.6.4.1	Definition and applicability
OTA modulation quality is defined by the difference between the measured carrier signal and a reference signal. Modulation quality can be expressed e.g. as Peak Code Domain Error (PCDE) or Relative Code Domain Error (RCDE) or Error Vector Magnitude (EVM) for UTRA and Error Vector Magnitude (EVM) for E-UTRA.
The OTA modulation quality requirement is defined as a directional requirement at the RIB and shall be met within the OTA coverage range.
[bookmark: _Toc21123033]6.6.4.2	Minimum Requirement
For AAS BS the in MSR operation minimum requirement is defined in TS 37.105 [6], subclause 9.6.4.2.
For AAS BS in single RAT UTRA operation the minimum requirement is defined in TS 37.105 [6], subclause 9.6.4.3.
For AAS BS in single RAT E-UTRA operation the minimum requirement is defined in TS 37.105 [6], subclause 9.6.4.4.
[bookmark: _Toc21123034]6.6.4.3	Test purpose
The test purpose is to verify that OTA modulation quality is within the limit specified by the minimum requirement.
[bookmark: _Toc21123035]6.6.4.4	Method of test
[bookmark: _Toc21123036]6.6.4.4.1	UTRA method of test
[bookmark: _Toc21123037]6.6.4.4.1.1	Initial conditions
Test environment: normal; see annex G.2.
RF channels to be tested for single carrier: B, M and T; see subclause 4.12.1.
Base Station RF Bandwidth position to be tested:
-	BRFBW, MRFBW and TRFBW in single-band operation, see subclause 4.12.1;
-	BRFBW_T'RFBW and B'RFBW_TRFBW in multi-band operation, see subclause 4.12.1.
Directions to be tested:
-	The OTA coverage range reference direction (see table 4.10-2, D11.4) and the OTA coverage range maximumdirections (see table 4.10-2, D11.5).
-	The EVM test is performed once using the narrowest beamwidth supported by the AAS BS
For dual polarised systems the requirement shall be tested and met for each of the supported polarisations.
[bookmark: _Toc21123038]6.6.4.4.1.2	Procedure
[bookmark: _Toc21123039]6.6.4.4.1.2.1	General procedure
1)	Place the AAS BS at the positioner.
2)	Align the manufacturer declared coordinate system orientation (see table 4.10-1, D9.2) of the AAS BS with the test system.
3)	Move the AAS BS on the positioner in order that the direction to be tested aligns with the test antenna.
4)	Configure the beamforming settings of the AAS BS according to the direction to be tested.
6.6.4.4.1.2.2	EVM procedure
5)	Set the AAS BS to output according to the applicable test configuration in clause 5 using the corresponding test models or set of physical channels in subclause 4.12.2. For single carrier set the AAS BS to transmit at manufacturers declared rated carrier EIRP (PRated,c,EIRP).
6)	For each carrier, measure the Error Vector Magnitude and frequency error as defined in annex D.1.1 and the mean EIRP (in the conformance direction) of the signal. The measurement shall be performed on all 15 slots of the frame defined by the Test Model.
7)	Using the same setting as in step 5), set the AAS BS to transmit a signal according to TM4, subclause 4.12.2, with X value equal to 18, and repeat step 6). If the requirement in subclause 6.6.4.5 is not fulfilled, decrease the total output power by setting the base station to transmit a signal according to TM4 with X greater than 18, and repeat step 6).
The following test shall be additionally performed if the base station supports HS-PDSCH transmission using 16QAM:
8)	Using the same setting as in step 5), set the base station to transmit according to TM5, subclause 4.12.2.
9)	Repeat step 6).
In addition, for a multi-band RIB, the following steps shall apply:
10)	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.
[bookmark: _Toc21123040]6.6.4.4.1.2.3	PCDE procedure
5)	Set the AAS BS to output according to the applicable test configuration in clause 5 using the corresponding test models or set of physical channels in subclause 4.12.2. For single carrier set the AAS BS to transmit at manufacturers declared rated carrier EIRP (PRated,c,EIRP).
6)	Measure Peak code domain error according to annex D.1.1. The measurement shall be performed on all 15 slots of the frame defined by TM3. For an AAS BS declared to be capable of multi-carrier operation the measurement is performed on one of the carriers under test.
In addition, for a multi-band RIB, the following steps shall apply:
7)	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.
[bookmark: _Toc21123041]6.6.4.4.1.2.4	RCDE procedure
5)	Set the AAS BS to output according to the applicable test configuration in clause 5 using the corresponding test models or set of physical channels in subclause 4.12.2. For single carrier set the AAS BS to transmit at manufacturers declared rated carrier EIRP (PRated,c,EIRP).
6)	Measure average Relative code domain error according to annex E. The measurement shall be performed over one frame defined by TM6 and averaged as specified in 3GPP TS 25.141 [10] subclause 6.7.4.4.2. For an AAS BS declared to be capable of multi-carrier operation the measurement is performed on one of the carriers under test.
In addition, for a multi-band RIB, the following steps shall apply:
7)	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.
[bookmark: _Toc21123042]6.6.4.4.2	E-UTRA and NR method of test
[bookmark: _Toc21123043]6.6.4.4.2.1	Initial conditions
Test environment: normal; see annex G.2.
RF channels to be tested for single carrier: B and T; see subclause 4.12.1.
RF bandwidth positions to be tested for multi-carrier and/or CA:
-	BRFBW and TRFBW in single-band operation, see subclause 4.12.1;
-	BRFBW_T'RFBW and B'RFBW_TRFBW in multi-band operation, see subclause 4.12.1.
Directions to be tested:
-	OTA coverage range reference direction (see table 4.10-2, D11.4)
-	OTA coverage range maximum directions (see table 4.10-2, D11.5).
Polarization to be tested: For dual polarizsaed systems the requirement shall be [tested and met for both polarizsations.
[bookmark: _Toc21123044]6.6.4.4.2.2	Procedure
1)	Place the AAS BS at the positioner.
2)	Align the manufacturer declared coordinate system orientation (see table 4.10-1, D9.2) of the AAS BS with the test system.
3)	Orient the positioner (and BS) in order that the direction to be tested aligns with the test antenna.
4)	Configure the beamforming settings of the AAS BS according to the direction to be tested.
[bookmark: _Hlk40345858]5)	Set the AAS BS to output according to the applicable test configuration in clause 5 using the corresponding test models or set of physical channels in subclause 4.12.2. 
For single carrier operation only, set the AAS BS to transmit signal according to E-TM3.1 for E-UTRA (or sE-TM3.1-1 for subslot TTI, or sE-TM3.1-2 for slot TTI) or NR-FR1-TM3.1 (for NR), at manufacturers declared rated carrier EIRP (PRated,c,EIRP).
For NR operation, set the AAS BS to transmit signal according following procedure for BS type 1-O:
For BS type 1-O declared to be capable of single carrier operation only, set the BS to transmit a signal according to:
-	NR-FR1-TM3.1a if 256QAM is supported by BS without power back off
-	or NR-FR1-TM3.1a if 256QAM is supported by BS with power back off, at manufacturer's declared rated output power (Prated,c,EIRP) and NR-FR1-TM3.1 at maximum power
-	or NR-FR1-TM3.1 if highest modulation order supported by BS is 64QAM
-	or NR-FR1-TM3.2 if highest modulation order supported by BS is 16QAM
-	or NR-FR1-TM3.3 if highest modulation order supported by BS is QPSK.

6)	Measure the EVM and frequency error as defined in annex D.
7)	Repeat steps 5 and 6 for the following test models:
-	For E-UTRA: repeat steps 5 and 6 for E-TM 3.2, E-TM 3.3 and E-TM2,
-	For E-UTRA with subslot TTI: repeat steps 5 and 6 for sE-TM3.2-1, sE-TM3.3-1 and sE-TM2-1,
-	For E-UTRA with slot TTI: repeat steps 5 and 6 for sE-TM3.2-2, sE-TM3.3-2 and sE-TM2-2.
-	For NR: repeat steps 5 and 6 for NR-FR1-TM3.2, NR-FR1-TM3.3 and NR-FR1-TM2,
If 256QAM is supported by BS for E-UTRA:
-	For E-UTRA: repeat steps 5 and 6 for E-TM3.1a and E-TM2a,
-	For E-UTRA with subslot TTI: repeat steps 5 and 6 for sE-TM3.1a-1 and sE-TM2a-1,
-	For E-UTRA with slot TTI: repeat steps 5 and 6 for sE-TM3.1a-2 and sE-TM2a-2.
-	For NR: repeat steps 5 and 6 for NR-FR1-TM3.1a and NR-FR1-TM2a,
For E-UTRA test model E-TM2 and E-TM2a the OFDM symbol power shall be at the lower limit of the OTA dynamic range according to the test procedure in subclause 6.4.4.4.2 and test requirements in subclause 6.4.4.5.2.
For subslot TTI test model sE-TM2-1 and sE-TM2a-1 (or for sE-TM2-2 and sE-TM2a-2 for slot TTI) the OFDM symbol power shall be at the lower limit of the OTA dynamic range according to the test procedure in subclause 6.4.4.4.2 and test requirements in subclause 6.4.4.5.2.
For NR: repeat steps 5 and 6 for NR-FR1-TM2 if 256QAM is not supported by BS type 1-O or for NR-FR1-TM2a if 256QAM is supported by BS type 1-O. For NR-FR1-TM2 and NR-FR1-TM2a the OFDM symbol power (in the conformance direction) shall be at the lower limit of the dynamic range according to the test procedure in subclause 6.4.4.4.2.4 and test requirements in subclause 6.4.4.5.3.

[bookmark: _Hlk40345916]In addition, for multi-band RIB, the following steps shall apply:
8)	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.
[bookmark: _Toc21123045]6.6.4.5	Test Requirement
[bookmark: _Toc21123046]6.6.4.5.1	UTRA test requirement
The Error Vector Magnitude for each UTRA carrier and every measured slot shall be less than 18.5 % when the AAS BS is transmitting a composite signal using only QPSK modulation and shall be less than 13.5 % when the AAS BS is transmitting a composite signal that includes 16QAM modulation.
The peak code domain error for every measured slot shall not exceed 32 dB at spreading factor 256.
The average Relative Code Domain Error for 64QAM modulated codes shall not exceed 20 dB at spreading factor 16.
NOTE:	If the above Test Requirement differs from the Minimum Requirement then the Test Tolerance applied for this test is non-zero. The Test Tolerance for this test is defined in subclause 4.1.2 and the explanation of how the Minimum Requirement has been relaxed by the Test Tolerance is given in annex C.
[bookmark: _Toc21123047]6.6.4.5.2	E-UTRA and NR test requirement
The EVM of each E-UTRA carrier for different modulation schemes on PDSCH or sPDSCH shall be less than the limits in table 6.6.4.5.2-1.
The EVM of each NR carrier for different modulation schemes on PDSCH shall be less than the limits in table 6.6.4.5.2-1a.
Table 6.6.4.5.2-1: EVM requirements for E-UTRA
	Modulation scheme for PDSCH or sPDSCH
	Required EVM (%)

	QPSK
	18.5

	16QAM
	13.5

	64QAM
	9

	256QAM
	4.5

	1024QAM
	3.5



Table 6.6.4.5.2-1a: EVM requirements for NR
	Modulation scheme for PDSCH
		Required EVM (%)

	QPSK
	18.5

	16QAM
	13.5

	64QAM
	9

	256QAM
	4.5



NOTE:	If the above Test Requirement differs from the Minimum Requirement then the Test Tolerance applied for this test is non-zero. The Test Tolerance for this test is defined in subclause 4.1.2 and the explanation of how the Minimum Requirement has been relaxed by the Test Tolerance is given in annex C.
The EVM requirement shall be applicable within a time period around the centre of the CP therefore the EVM requirement is tested against the maximum of the RMS average of 10 subframes at the two window W extremities.
For E-UTRA, the EVM window length (W) for normal CP and extended CP is specified in TS 36.104 [4], annex E.5.1.
Table 6.6.4.5.2-2: Void
For NR, the EVM window length (W) for normal CP and extended CP is specified in TS 38.104 [36], annex B.5.2.

