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<< Start of changes >>
[bookmark: _Toc21026576][bookmark: _Toc27743820][bookmark: _Toc36196989][bookmark: _Toc36197681][bookmark: _Toc43898346][bookmark: _Toc52550837][bookmark: _Toc58952552][bookmark: _Toc68098203][bookmark: _Toc68098476][bookmark: _Toc68360606]6.4A	Transmit signal quality for CA
[bookmark: _Toc21026577][bookmark: _Toc27743821][bookmark: _Toc36196990][bookmark: _Toc36197682][bookmark: _Toc43898347][bookmark: _Toc52550838][bookmark: _Toc58952553][bookmark: _Toc68098204][bookmark: _Toc68098477][bookmark: _Toc68360607]6.4A.1	Frequency error for CA
[bookmark: _Toc21026578][bookmark: _Toc27743822][bookmark: _Toc36196991][bookmark: _Toc36197683][bookmark: _Toc43898348][bookmark: _Toc52550839][bookmark: _Toc58952554][bookmark: _Toc68098205][bookmark: _Toc68098478][bookmark: _Toc68360608]6.4A.1.0	Minimum conformance requirements
The requirements in this clause apply to UEs of all power classes.
For intra-band contiguous and non-contiguous carrier aggregation, the UE basic measurement interval of modulated carrier frequency is 1 UL slot. The mean value of basic measurements of UE modulated carrier frequencies per band shall be accurate to within ±0.1 PPM observed over a period of 1ms of cumulated measurement intervals compared to the carrier frequency of primary component carrier received from the gNB.
The frequency error is defined as a directional requirement. The requirement is verified in beam locked mode on beam peak direction.
[bookmark: _Toc21026582][bookmark: _Toc27743826][bookmark: _Toc36196995][bookmark: _Toc36197687][bookmark: _Toc43898352][bookmark: _Toc52550843][bookmark: _Toc58952558][bookmark: _Toc68098209][bookmark: _Toc68098482][bookmark: _Toc68360612]<< Unchanged portions skipped >>
6.4A.2	Transmit modulation quality for CA
[bookmark: _Toc21339426][bookmark: _Toc52550844][bookmark: _Toc58952559][bookmark: _Toc68098210][bookmark: _Toc68098483][bookmark: _Toc68360613]6.4A.2.0	General
For intra-band contiguous and non-contiguous carrier aggregation, the requirements in subclauses 6.4A.2.1.0, 6.4A.2.2.0, and 6.4A.2.3.0. 
All the parameters defined in subclause 6.4A.2 are defined using the measurement methodology specified in Annex E.
All the requirements in 6.4A.2 are defined as directional requirement. The requirements are verified in beam locked mode on beam peak direction, with both UL polarizations active.
In case the parameter 3300 or 3301 is reported from UE via txDirectCurrentLocation IE (as defined in TS 38.331 [13]), carrier leakage measurement requirement in subclause 6.4A.2.2.0 and 6.4A.2.3.0 shall be waived, and the RF correction with regard to the carrier leakage and IQ image shall be omitted during the calculation of transmit modulation quality.
The UE is defined to be configured for CA operation when it has at least one of UL or DL configured for CA.
[bookmark: _Toc21026583][bookmark: _Toc27743827][bookmark: _Toc36196996][bookmark: _Toc36197688][bookmark: _Toc43898353][bookmark: _Toc52550845][bookmark: _Toc58952560][bookmark: _Toc68098211][bookmark: _Toc68098484][bookmark: _Toc68360614]6.4A.2.1	Error vector magnitude for CA
Editor’s note: This test is incomplete due to lack of RRC framework for LO position retrieval
[bookmark: _Toc21026584][bookmark: _Toc27743828][bookmark: _Toc36196997][bookmark: _Toc36197689][bookmark: _Toc43898354][bookmark: _Toc52550846][bookmark: _Toc58952561][bookmark: _Toc68098212][bookmark: _Toc68098485][bookmark: _Toc68360615]6.4A.2.1.0	Minimum conformance requirements
The requirements in this subclause apply to UEs of all power classes. For intra-band contiguous and non-contiguous carrier aggregation, the Error Vector Magnitude requirement of section 6.4.2.1 is defined for each component carrier. Requirements only apply with PRB allocation in one of the component carriers. Similar transmitter impairment removal procedures are applied for CA waveform before EVM calculation as is specified for non-CA waveform.
[bookmark: _Toc21026588][bookmark: _Toc27743832]<< Unchanged portions skipped >>
6.4A.2.2	Carrier leakage for CA
Editor’s note: This test is incomplete due to lack of RRC framework for LO position retrieval
[bookmark: _Toc21026589][bookmark: _Toc27743833][bookmark: _Toc36197006][bookmark: _Toc36197698][bookmark: _Toc43898363][bookmark: _Toc52550855][bookmark: _Toc58952570][bookmark: _Toc68098221][bookmark: _Toc68098494][bookmark: _Toc68360624]6.4A.2.2.0	Minimum conformance requirements
6.4A.2.2.0.1	GeneralCarrier leakage is an additive sinusoid waveform. The carrier leakage requirement is defined for each component carrier and is measured on the component carrier with PRBs allocated. The measurement interval is one slot in the time domain.

<< Unchanged portions skipped >>
6.4A.2.2.1.4.2	Test procedure
1.	Retrieve the LO position from the parameter txDirectCurrentLocation in UplinkTxDirectCurrent IE.
21.	Configure PCC and SCC according to Annex C.0, C.1, C.2 and Annex C.3.0 for all downlink physical channels.
32.	The SS shall configure SCC as per TS 38.508-1 [10] clause 5.5.1 Procedure to configure SCC(s) for NR RF CA testing. Message contents are defined in clause 6.4A.2.2.1.4.3.
43.	SS activates SCC by sending the activation MAC CE (Refer TS 38.321, clauses 5.9, 6.1.3.10). Wait for at least 2 seconds (Refer TS 38.133[25], clause 9.3).
54.	SS sends uplink scheduling information for each UL HARQ process via PDCCH DCI format 0_1 for C_RNTI to schedule the UL RMC according to Table 6.4A.2.2.1.4.1-1. Since the UE has no payload and no loopback data to send the UE sends uplink MAC padding bits on the UL RMC.
65.	Set the UE in the Inband Tx beam peak direction found with a 3D EIRP scan as performed in Annex K.1.1. Allow at least BEAM_SELECT_WAIT_TIME (NOTE 1) for the UE Tx beam selection to complete.
76.	Send the appropriate TPC commands in the uplink scheduling information to the UE until UE EIRP is in the range Preq + PW ± PW, where Preq is the power level specified in Tables 6.4A.2.2.1.4.2-1 according to the power class. PW is the power window according to Table [TBD] for the carrier frequency f and the channel bandwidth BW. Allow at least BEAM_SELECT_WAIT_TIME (NOTE 1) for the UE Tx beam selection to complete.
87.	SS activates the UE Beamlock Function (UBF) by performing the procedure as specified in TS 38.508-1 [10] clause 4.9.2 using condition TxRx.
98.	Measure carrier leakage on PCC using Global In-Channel Tx-Test (Annex E) for the - and -polarization. For TDD, only slots consisting of only UL symbols are under test.
109.	SS deactivates the UE Beamlock Function (UBF) by performing the procedure as specified in TS 38.508-1 [10] clause 4.9.3.


<< Unchanged portions skipped >>

[bookmark: _Toc43898376][bookmark: _Toc52550868][bookmark: _Toc58952583][bookmark: _Toc68098229][bookmark: _Toc68098502][bookmark: _Toc68360632]6.4A.2.3	In-band emissions for CA
Editor’s note: This test is incomplete due to lack of RRC framework for LO position retrieval
[bookmark: _Toc27743843][bookmark: _Toc36197016][bookmark: _Toc36197708][bookmark: _Toc43898377][bookmark: _Toc52550869][bookmark: _Toc58952584][bookmark: _Toc68098230][bookmark: _Toc68098503][bookmark: _Toc68360633]6.4A.2.3.0	Minimum conformance requirements
6.4A.2.3.0.1	GeneralInband emission requirement is defined over the spectrum occupied by all configured UL and DL CCs. The measurement interval is as defined in section 6.4.2.4. The requirement is verified with the test metric of In-band emission (Link=TX beam peak direction, Meas=Link angle).
For intra-band contiguous and non-contiguous carrier aggregation, the requirements in this clause apply with all component carriers active and with one single contiguous PRB allocation in one of uplink component carriers. The inband emission is defined as the interference falling into the non-allocated resource blocks for all component carriers.
6.4A.2.3.0.2	In-band emissions for power class 1The relative in-band emission shall not exceed the values specified in Table 6.4A.2.3.0.2-1 for power class 1 UEs.
Table 6.4A.2.3.0.2-1: Requirements for in-band emissions for power class 1
	Parameter description
	Unit
	Limit (NOTE 1)
	Applicable Frequencies

	General
	dB
	
	Any non-allocated RB in allocated component carrier and not allocated component carriers
(NOTE 2)

	IQ Image
	dB
	-25
	Output power > 27 dBm
	Image frequencies (NOTES 2, 3)

	
	
	-20
	Output power ≤ 27 dBm
	

	Carrier leakage
	dBc
	-25
	Output power > 17 dBm 
	Carrier frequency (NOTES 4, 5)

	
	
	-20
	4 dBm ≤ Output power ≤ 17 dBm
	

	NOTE 1:	An in-band emissions combined limit is evaluated in each non-allocated RB. For each such RB, the minimum requirement is calculated as the higher of (PRB - 25 dB) and the power sum of all limit values (General, IQ Image or Carrier leakage) that apply. PRB is defined in NOTE 9.
NOTE 2:	The measurement bandwidth is 1 RB and the limit is expressed as a ratio of measured power in one non-allocated RB to the measured average power per allocated RB, where the averaging is done across all allocated RBs. For Pi/2 BPSK with Spectrum Shaping, the limit is expressed as a ratio of measured power in one non-allocated RB to the measured power in the allocated RB with highest PSD.
NOTE 3:	Image frequencies for UL CA are specified in relation to either UL or DL carrier frequency.
NOTE 4:	The measurement bandwidth is 1 RB and the limit is expressed as a ratio of measured power in one non-allocated RB to the measured total power in all allocated RBs.
NOTE 5:	The applicable frequencies for this limit are those that are enclosed in the RBs containing the DC frequency, or in the two RBs immediately adjacent to the DC frequency but excluding any allocated RB.
NOTE 6:	 is the Transmission Bandwidth for kth allocated component carrier (see Figure 5.3.1-1).
NOTE 7:	EVM s the limit for the modulation format used in the allocated RBs.
NOTE 8:	 is the starting frequency offset between the allocated RB and the measured non-allocated RB (e.g.  = 1 or  = -1 for the first adjacent RB outside of the allocated bandwidth), and may take non-integer values when the carrier spacing between the CCs is not a multiple of RB.
NOTE 9:	PRB is the transmitted power per allocated RB, measured in dBm.
NOTE 10:	All powers are EIRP in beam peak direction.



6.4A.2.3.0.3	In-band emissions for power class 2The relative in-band emission shall not exceed the values specified in Table 6.4A.2.3.0.3-1 for power class 2.
Table 6.4A.2.3.0.3-1: Requirements for in-band emissions for power class 2
	Parameter description
	Unit
	Limit (NOTE 1)
	Applicable Frequencies

	General
	dB
	

	Any non-allocated RB in allocated component carrier and not allocated component carriers
(NOTE 2)

	IQ Image
	dB
	-25
	Output power > 16 dBm
	Image frequencies (NOTES 2, 3)

	
	
	-20
	Output power ≤ 16 dBm
	

	Carrier leakage
	dBc
	-25
	Output power > 6 dBm 
	Carrier frequency (NOTES 4, 5)

	
	
	-20
	-13 dBm ≤ Output power ≤ 6 dBm
	

	NOTE 1:	An in-band emissions combined limit is evaluated in each non-allocated RB. For each such RB, the minimum requirement is calculated as the higher of (PRB - 25 dB) and the power sum of all limit values (General, IQ Image or Carrier leakage) that apply. PRB is defined in NOTE 9.
NOTE 2:	The measurement bandwidth is 1 RB and the limit is expressed as a ratio of measured power in one non-allocated RB to the measured average power per allocated RB, where the averaging is done across all allocated RBs. For Pi/2 BPSK with Spectrum Shaping, the limit is expressed as a ratio of measured power in one non-allocated RB to the measured power in the allocated RB with highest PSD.
NOTE 3:	Image frequencies for UL CA are specified in relation to either UL or DL carrier frequency.
NOTE 4:	The measurement bandwidth is 1 RB and the limit is expressed as a ratio of measured power in one non-allocated RB to the measured total power in all allocated RBs.
NOTE 5:	The applicable frequencies for this limit are those that are enclosed in the RBs containing the DC frequency, or in the two RBs immediately adjacent to the DC frequency but excluding any allocated RB.
NOTE 6:	 is the Transmission Bandwidth for kth allocated component carrier (see Figure 5.3.1-1).
NOTE 7:	EVM s the limit for the modulation format used in the allocated RBs.
NOTE 8:	 is the starting frequency offset between the allocated RB and the measured non-allocated RB (e.g.  = 1 or  = -1 for the first adjacent RB outside of the allocated bandwidth), and may take non-integer values when the carrier spacing between the CCs is not a multiple of RB.
NOTE 9:	PRB is the transmitted power per allocated RB, measured in dBm.
NOTE 10:	All powers are EIRP in beam peak direction.



6.4A.2.3.0.4	In-band emissions for power class 3The relative in-band emission shall not exceed the values specified in Table 6.4A.2.3.0.4-1 for power class 3 UEs.
Table 6.4A.2.3.0.4-1: Requirements for in-band emissions for power class 3
	Parameter description
	Unit
	Limit (NOTE 1)
	Applicable Frequencies

	General
	dB
	

	Any non-allocated RB in allocated component carrier and not allocated component carriers
(NOTE 2)

	IQ Image
	dB
	-25
	Output power > 10 dBm
	Image frequencies (NOTES 2, 3)

	
	
	-20
	Output power ≤ 10 dBm
	

	Carrier leakage
	dBc
	-25
	Output power > 0 dBm 
	Carrier frequency (NOTES 4, 5)

	
	
	-20
	-13 dBm ≤ Output power ≤ 0 dBm
	

	NOTE 1:	An in-band emissions combined limit is evaluated in each non-allocated RB. For each such RB, the minimum requirement is calculated as the higher of (PRB - 25 dB) and the power sum of all limit values (General, IQ Image or Carrier leakage) that apply. PRB is defined in NOTE 9.
NOTE 2:	The measurement bandwidth is 1 RB and the limit is expressed as a ratio of measured power in one non-allocated RB to the measured average power per allocated RB, where the averaging is done across all allocated RBs. For Pi/2 BPSK with Spectrum Shaping, the limit is expressed as a ratio of measured power in one non-allocated RB to the measured power in the allocated RB with highest PSD.
NOTE 3:	Image frequencies for UL CA are specified in relation to either UL or DL carrier frequency.
NOTE 4:	The measurement bandwidth is 1 RB and the limit is expressed as a ratio of measured power in one non-allocated RB to the measured total power in all allocated RBs.
NOTE 5:	The applicable frequencies for this limit are those that are enclosed in the RBs containing the DC frequency, or in the two RBs immediately adjacent to the DC frequency but excluding any allocated RB.
NOTE 6:	 is the Transmission Bandwidth for kth allocated component carrier (see Figure 5.3.1-1).
NOTE 7:	EVM s the limit for the modulation format used in the allocated RBs.
NOTE 8:	 is the starting frequency offset between the allocated RB and the measured non-allocated RB (e.g.  = 1 or  = -1 for the first adjacent RB outside of the allocated bandwidth), and may take non-integer values when the carrier spacing between the CCs is not a multiple of RB.
NOTE 9:	PRB is the transmitted power per allocated RB, measured in dBm.
NOTE 10:	All powers are EIRP in beam peak direction.



6.4A.2.3.0.5	In-band emissions for power class 4The relative in-band emission shall not exceed the values specified in Table 6.4A.2.3.0.5-1 for power class 4 UEs.
Table 6.4A.2.3.0.5-1: Requirements for in-band emissions for power class 4
	Parameter description
	Unit
	Limit (NOTE 1)
	Applicable Frequencies

	General
	dB
	
	Any non-allocated RB in allocated component carrier and not allocated component carriers
(NOTE 2)

	IQ Image
	dB
	-25
	Output power > 21 dBm
	Image frequencies (NOTES 2, 3)

	
	
	-20
	Output power ≤ 21 dBm
	

	Carrier leakage
	dBc
	-25
	Output power > 11 dBm 
	Carrier frequency (NOTES 4, 5)

	
	
	-20
	-13 dBm ≤ Output power ≤ 11 dBm
	

	NOTE 1:	An in-band emissions combined limit is evaluated in each non-allocated RB. For each such RB, the minimum requirement is calculated as the higher of (PRB - 25 dB) and the power sum of all limit values (General, IQ Image or Carrier leakage) that apply. PRB is defined in NOTE 9.
NOTE 2:	The measurement bandwidth is 1 RB and the limit is expressed as a ratio of measured power in one non-allocated RB to the measured average power per allocated RB, where the averaging is done across all allocated RBs. For pi/2 BPSK with Spectrum Shaping, the limit is expressed as a ratio of measured power in one non-allocated RB to the measured power in the allocated RB with highest PSD.
NOTE 3:	Image frequencies for UL CA are specified in relation to either UL or DL carrier frequency.
NOTE 4:	The measurement bandwidth is 1 RB and the limit is expressed as a ratio of measured power in one non-allocated RB to the measured total power in all allocated RBs.
NOTE 5:	The applicable frequencies for this limit are those that are enclosed in the RBs containing the DC frequency, or in the two RBs immediately adjacent to the DC frequency but excluding any allocated RB.
NOTE 6:	 is the Transmission Bandwidth for kth allocated component carrier (see Figure 5.3.1-1).
NOTE 7:	EVM s the limit for the modulation format used in the allocated RBs.
NOTE 8:	 is the starting frequency offset between the allocated RB and the measured non-allocated RB (e.g.  = 1 or  = -1 for the first adjacent RB outside of the allocated bandwidth), and may take non-integer values when the carrier spacing between the CCs is not a multiple of RB.
NOTE 9:	PRB is the transmitted power per allocated RB, measured in dBm.
NOTE 10:	All powers are EIRP in beam peak direction.



[bookmark: _Toc43898388][bookmark: _Toc52550882][bookmark: _Toc58952597][bookmark: _Toc68098238][bookmark: _Toc68098511][bookmark: _Toc68360641]<< Unchanged portions skipped >>
6.4A.2.4	EVM equalizer spectrum flatness for CA
Editor’s note: This test is incomplete due to lack of RRC framework for LO position retrieval

FFS.
[bookmark: _Toc21026600][bookmark: _Toc27743851][bookmark: _Toc36197024][bookmark: _Toc36197716][bookmark: _Toc43898389][bookmark: _Toc52550883][bookmark: _Toc58952598][bookmark: _Toc68098239][bookmark: _Toc68098512][bookmark: _Toc68360642]6.4A.2.5	EVM spectral flatness for pi/2 BPSK modulation with spectrum shaping for CA
Editor’s note: This test is incomplete due to lack of RRC framework for LO position retrieval
FFS.

<< End of changes >>
