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6.4A.2.3.7
In-band emissions for CA (8UL CA)

Editor’s note: This clause is incomplete. The following aspects are either missing or not yet determined:

· The test procedure is incompleted due to that power window for CA is TBD
· Measurement Uncertainty and Test Tolerance are FFS.

· Applicability of UBF of single UL is FFS. 

· Applicability of Beam peak of single UL is FFS.
· Testing of the general in-band emission requirement and if yes at which UE Tx power level and with which relaxation applied to the requirement is FFS.
6.4A.2.3.7.1
Test purpose

The in-band emissions are a measure of the interference falling into the non-allocated resources blocks.

The purpose of this test is to exercise the UE transmitter to verify its modulation quality in terms of in-band emissions.

6.4A.2.3.7.2
Test applicability

This test case applies to all types of NR UE release 15 and forward that supports FR2 8UL CA.

6.4A.2.3.7.3
Minimum conformance requirements

The minimum conformance requirements are defined in clause 6.4A.2.3.0.

6.4A.2.3.7.4
Test description

Same as in clause 6.4A.2.3.1.4 with following exeptions:

-
Instead of Table 6.4A.2.3.1.4.1-1 ( use Table 6.4A.2.3.7.4.1-1.

Table 6.4A.2.3.7.4.1-1: Test Configuration Table for 8UL CA

	Default Conditions

	Test Environment as specified in TS 38.508-1 [10] subclause 4.1
	Normal

	Test Frequencies as specified in TS 38.508-1 [10] subclause [4.3.1.2.3] for different CA bandwidth classes, and PCC and SCCs are mapped onto physical frequencies according to Table 6.1-2.
	Low and High range

	Test CC combination setting as specified in subclause 5.5A.1-1, 5.5A.2-1 and 5.5A.2-2 for the CA Configuration across bandwidth combination sets supported by the UE. 
	Lowest aggregated BW of the CA configuration

Highest aggregated BW of the CA configuration

	Test SCS as specified in Table 5.3.5-1.
	Lowest

	Test Parameters

	CA Configuration / Aggregated BW
	Downlink Configuration
	Uplink Configuration

	Test ID
	CC & Mapping
	ChBw(MHz)
	RB allocation
	Modulation
	RB allocation (NOTE 1)

	1
	PCC
	Default
	N/A
	DFT-s-OFDM PI/2 BPSK
	lnner_16RB_Left

	
	SCC1
	
	
	-
	-

	
	SCC2
	
	
	-
	-

	
	SCC3
	
	
	-
	-

	
	SCC4
	
	
	-
	-

	
	SCC5
	
	
	-
	-

	
	SCC6
	
	
	-
	-

	
	SCC7
	
	
	-
	-

	2
	PCC
	
	
	DFT-s-OFDM PI/2 BPSK
	Inner_16RB_Right

	
	SCC1
	
	
	-
	-

	
	SCC2
	
	
	-
	-

	
	SCC3
	
	
	-
	-

	
	SCC4
	
	
	-
	-

	
	SCC5
	
	
	-
	-

	
	SCC6
	
	
	-
	-

	
	SCC7
	
	
	-
	-

	3
	PCC
	
	
	CP-OFDM QPSK
	lnner_16RB_Left

	
	SCC1
	
	
	-
	-

	
	SCC2
	
	
	-
	-

	
	SCC3
	
	
	-
	-

	
	SCC4
	
	
	-
	-

	
	SCC5
	
	
	-
	-

	
	SCC6
	
	
	-
	-

	
	SCC7
	
	
	-
	-

	4
	PCC
	
	
	CP-OFDM QPSK
	Inner_16RB_Right

	
	SCC1
	
	
	-
	-

	
	SCC2
	
	
	-
	-

	
	SCC3
	
	
	-
	-

	
	SCC4
	
	
	-
	-

	
	SCC5
	
	
	-
	-

	
	SCC6
	
	
	-
	-

	
	SCC7
	
	
	-
	-

	NOTE 1:
The specific configuration of each RB allocation is defined in Table 6.1-1 for PC2, PC3 and PC4 or Table 6.1-2 for PC1.

NOTE 2:
CA Configuration Test cumulative aggregated BW settings are checked separately for each CA Configuration, which applicable aggregated channel bandwidths are specified in Table 5.5A.1-1


6.4A.2.3.7.5
Test requirement

For power ID1 and ID2, the averaged in-band emissions result, derived in Annex E.4.3 shall not exceed the corresponding values for IQ Image and Carrier Leakage in Table 6.4A.2.3.7.5-1 for power class 1 UEs.
Table 6.4A.2.3.7.5-1: Test Requirements for in-band emissionsfor power class 1

	Parameter description
	Unit
	Limit (NOTE 1)
	Applicable Frequencies

	General
	dB
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	Any non-allocated RB in allocated component carrier and not allocated component carriers

(NOTE 2)

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

	
	
	-20+TT
	Output power ≤ 27 dBm
	

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

	
	
	-20+TT
	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:
LCRB is the Transmission Bandwidth for kth allocated component carrier (see Figure 5.3.3-1).
NOTE 7:
EVM is the limit for the modulation format used in the allocated RBs.
NOTE 8:
RB is the starting frequency offset between the allocated RB and the measured non-allocated RB (e.g. RB = 1 or RB = -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.


For power ID1 and ID2, the averaged in-band emissions result, derived in Annex E.4.3 shall not exceed the corresponding values for IQ Image and Carrier Leakage in Table 6.4A.2.3.7.5-2 for power class 2 UEs.
Table 6.4A.2.3.7.5-2: Test Requirements for in-band emissions for power class 2

	Parameter description
	Unit
	Limit (NOTE 1)
	Applicable Frequencies

	General
	dB
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	Any non-allocated RB in allocated component carrier and not allocated component carriers

(NOTE 2)

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

	
	
	-20+TT
	Output power ≤ 16 dBm
	

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

	
	
	-20+TT
	-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:
LCRB is the Transmission Bandwidth for kth allocated component carrier (see Figure 5.3.3-1).
NOTE 7:
EVM is the limit for the modulation format used in the allocated RBs.
NOTE 8:
RB is the starting frequency offset between the allocated RB and the measured non-allocated RB (e.g. RB = 1 or RB = -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.


For power ID1 and ID2, the averaged in-band emissions result, derived in Annex E.4.3 shall not exceed the corresponding values for IQ Image and Carrier Leakage in Table 6.4A.2.3.7.5-3 for power class 3 UEs.

Table 6.4A.2.3.7.5-3: Test Requirements for in-band emissions for power class 3

	Parameter description
	Unit
	Limit (NOTE 1)
	Applicable Frequencies

	General
	dB
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	Any non-allocated RB in allocated component carrier and not allocated component carriers

(NOTE 2)

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

	
	
	-20+TT
	Output power ≤ 10 dBm
	

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

	
	
	-20+TT
	-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:
LCRB is the Transmission Bandwidth for kth allocated component carrier (see Figure 5.3.3-1).
NOTE 7:
EVM is the limit for the modulation format used in the allocated RBs.
NOTE 8:
RB is the starting frequency offset between the allocated RB and the measured non-allocated RB (e.g. RB = 1 or RB = -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.


For power ID1 and ID2, the averaged in-band emissions result, derived in Annex E.4.3 shall not exceed the corresponding values for IQ Image and Carrier Leakage Table 6.4A.2.3.7.5-4 for power class 4 UEs.
Table 6.4A.2.3.7.5-4: Test Requirements for in-band emissions for power class 4

	Parameter description
	Unit
	Limit (NOTE 1)
	Applicable Frequencies

	General
	dB
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	Any non-allocated RB in allocated component carrier and not allocated component carriers

(NOTE 2)

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

	
	
	-20+TT
	Output power ≤ 21 dBm
	

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

	
	
	-20+TT
	-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:
LCRB is the Transmission Bandwidth for kth allocated component carrier (see Figure 5.3.3-1).
NOTE 7:
EVM is the limit for the modulation format used in the allocated RBs.
NOTE 8:
RB is the starting frequency offset between the allocated RB and the measured non-allocated RB (e.g. RB = 1 or RB = -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.
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