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<Start of Changes>

6.4G.2.4.5	Test requirement
Each of the n spectrum flatness functions, shall derive four ripple results in Annex E.4.4.1. The derived results shall not exceed the values in Figure 6.4G.2.4.5-1:
For normal conditions, the peak-to-peak variation of the EVM equalizer coefficients contained within the frequency range of the uplink allocation shall not exceed the maximum ripple specified in Table 6.4G.2.4.5-1. For uplink allocations contained within both Range 1 and Range 2, the coefficients evaluated within each of these frequency ranges shall meet the corresponding ripple requirement and the following additional requirement: the relative difference between the maximum coefficient in Range 1 and the minimum coefficient in Range 2 must not be larger than 6.4 dB, and the relative difference between the maximum coefficient in Range 2 and the minimum coefficient in Range 1 must not be larger than 8.4 dB (see Figure 6.4G.2.4.5-1).
For extreme conditions, the EVM equalizer spectral flatness shall not exceed the values specified in Table 6.4G.2.4.5-2. For uplink allocations contained within both Range 1 and Range 2, the coefficients evaluated within each of these frequency ranges shall meet the corresponding ripple requirement and the following additional requirement: the relative difference between the maximum coefficient in Range 1 and the minimum coefficient in Range 2 must not be larger than 7.4 dB, and the relative difference between the maximum coefficient in Range 2 and the minimum coefficient in Range 1 must not be larger than 11.4 dB (see Figure 6.4G.2.4.5-1).
Table 6.4G.2.4.5-1: Requirements for EVM equalizer spectrum flatness (normal conditions)
	Frequency range
	Maximum ripple [dB]

	FUL_Meas – FUL_Low ≥ 3 MHz and FUL_High – FUL_Meas ≥ 3 MHz 
(Range 1)
	4 + TT  (p-p)

	FUL_Meas – FUL_Low < 3 MHz or FUL_High – FUL_Meas < 3 MHz 
(Range 2)
	8 + TT (p-p)

	NOTE 1:	FUL_Meas refers to the sub-carrier frequency for which the equalizer coefficient is evaluated
NOTE 2:	FUL_Low and FUL_High refer to each E-UTRA frequency band specified in Table 5.5-1 
NOTE 3: Test tolerance TT = 1.4 dB.



Table 6.4G.2.4.5-2: Minimum requirements for EVM equalizer spectrum flatness (extreme conditions)
	
Frequency range
	Maximum Ripple [dB]

	FUL_Meas – FUL_Low ≥ 5 MHz and FUL_High – FUL_Meas ≥ 5 MHz 
(Range 1)
	4 + TT (p-p)

	FUL_Meas – FUL_Low < 5 MHz or FUL_High – FUL_Meas < 5 MHz 
(Range 2)
	12 + TT (p-p)

	NOTE 1:	FUL_Meas refers to the sub-carrier frequency for which the equalizer coefficient is evaluated
NOTE 2:	FUL_Low and FUL_High refer to each E-UTRA frequency band specified in Table 5.5-1
NOTE 3:	Test tolerance TT = 1.4 dB





Figure 6.4G.2.4.5-1: The test requirements for EVM equalizer spectral flatness with the maximum allowed variation of the coefficients indicated for unshaped modulations (the ETC test requirements are within brackets)

6.4H.1.2.3	In-band emissions for intra-band UL contiguous CA with UL MIMO
[bookmark: _Toc27478074][bookmark: _Toc36226767][bookmark: _Toc44324052][bookmark: _Toc52990245][bookmark: _Toc60823444][bookmark: _Toc60825366]6.4H.1.2.3.1	Test purpose
The in-band emissions are a measure of the interference falling into the non-allocated resources blocks. The in-band emission requirement for intra-band UL contiguous CA with UL MIMO is defined for each transmit antenna connector on each component carrier and is measured on the component carrier with PRBs allocated.
[bookmark: _Toc27478075][bookmark: _Toc36226768][bookmark: _Toc44324053][bookmark: _Toc52990246][bookmark: _Toc60823445][bookmark: _Toc60825367]6.4H.1.2.3.2	Test applicability
This test case applies to all types of NR UE release 15 and forward that support intra-band UL contiguous CA with UL MIMO.
[bookmark: _Toc27478076][bookmark: _Toc36226769][bookmark: _Toc44324054][bookmark: _Toc52990247][bookmark: _Toc60823446][bookmark: _Toc60825368]6.4H.1.2.3.3	Minimum conformance requirements
For UE supporting intra-band UL contiguous CA and UL MIMO, the In-band emission requirements specified in clause 6.4A.2.3.0 apply at each transmit antenna connector.
The normative reference for this requirement is TS 38.101-1 [2] clause 6.4H.1.2.3.
[bookmark: _Toc27478077][bookmark: _Toc36226770][bookmark: _Toc44324055][bookmark: _Toc52990248][bookmark: _Toc60823447][bookmark: _Toc60825369]6.4H.1.2.3.4	Test description
Same test description as specified in clause 6.4A.2.3.1.4 for intra-band contiguous CA with following exceptions:
For initial contitions:
-	Table 6.4A.2.3.1.4.1-2 is replaced by Table 6.4H.1.2.3.4-1.
Table 6.4H.1.2.3.4-1: Test Configuration Table for intra-band contiguous UL CA
	Initial Conditions

	Test Environment as specified in TS 38.508-1 [5] subclause 4.1
	Normal

	Test Frequencies as specified in TS 38.508-1 [5] subclause4.3.1.1.3 for inter band CA in FR1
	Low range, High range

	Test Channel Bandwidths as specified in TS 38.508-1 [5] subclause 4.3.1
	Lowest NRB_agg, Highest NRB_agg

	Test SCS as specified in Table 5.3.5-1
	Lowest

	Test Parameters

	Test ID
	Downlink Configuration
	Uplink Configuration

	
	
	Modulation
	RB allocation (NOTE 1)

	
	
	
	PCC
	SCC

	13
	
	CP-OFDM QPSK
	Edge_Full_Left
	0

	24
	
	CP-OFDM QPSK
	Edge_Full_Right
	0

	NOTE 1:	The specific configuration of each RB allocation is defined in Table 6.1-1.
NOTE 2:	Test Channel Bandwidths are checked separately for each NR band, which applicable channel bandwidths are specified in Table 5.5A.1-1.
NOTE 3:	The component carrier with lower centre frequency is PCC.
NOTE 4:	The component carrier with higher centre frequency is PCC.



-	Connect the SS to the UE antenna connectors as shown in TS 38.508-1 [5] Annex A, Figure A.3.1.1.6 for TE diagram and section A.3.2.3.11 for UE diagram.
-	The DL and UL Reference Measurement channels are set according to Table 6.4H.1.2.3.4-1 as appropriate.
For test procedures:
-	Step 4 in 6.4A.2.1.1.4.2 is replaced by:
4.	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 6.4H.1.2.3.4-1. Since the UE has no payload data to send, the UE transmits uplink MAC padding bits on the UL RMC. The PDCCH DCI format 0_1 is specified with the condition 2TX_UL_MIMO in 38.508-1 [5] subclause 4.3.6.1.1.2.
-	In steps 5, 7, 9 and 11, the UE ouput power is measured at each antenna connector.
-	In steps 6, 8, 10 and 12, the in-band emission is measured at each antenna connector.
For message contents:
-	Ensuring Table 4.6.3-182 configured with the condition 2TX_UL_MIMO
[bookmark: _Toc27478078][bookmark: _Toc36226771][bookmark: _Toc44324056][bookmark: _Toc52990249][bookmark: _Toc60823448][bookmark: _Toc60825370]6.4H.1.2.3.5	Test requirement
The averaged In-band emission result, derived in Annex E.4.3, shall not exceed the corresponding values in Table 6.4H.1.2.3.5-1 and 6.4H.1.2.3.5-2. n is 10 for 15kHz SCS, 20 for 30kHz SCS and 40 for 60kHz SCS..
Table 6.4H.1.2.3.5-1: Test requirements for in-band emissions for intra-band contiguous CA (allocated component carrier)
	Parameter 
	Unit
	Limit
	Applicable Frequencies

	General
	dB
	
+TT
	Any non-allocated (NOTE 2)

	IQ Image
	dB
	-28+TT
	Output power > 10 dBm
	Image frequencies
(NOTE 3)

	
	
	-25+TT
	0≤ Output power ≤ 10 dBm
	

	Carrier leakage
	dBc
	-28+TT
	Output power > 10 dBm
	Carrier leakage frequency (NOTE 4,5)

	
	
	-25+TT
	0 dBm ≤ Output power ≤ 10 dBm
	

	
	
	-20+TT
	-30 dBm ≤ Output power ≤ 0 dBm
	

	
	
	-10+TT
	-40 dBm  Output power < -30 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  - 30 dB and the power sum of all limit values (General, IQ Image or Carrier leakage) that apply.  is defined in NOTE 10. The limit is evaluated in each non-allocated RB. 
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
NOTE 3:	The applicable frequencies for this limit are those that are enclosed in the reflection of the allocated bandwidth, based on symmetry with respect to the carrier leakage frequency, but excluding any allocated RBs.
NOTE 4:	Exceptions to the general limit are allowed for up to two contiguous non-allocated RBs. The measurement bandwidth is 1 RB and the limit is expressed as a ratio of measured power in the 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 either in the RB containing the carrier leakage frequency, or in the two RBs immediately adjacent to the carrier leakage frequency but excluding any allocated RB. Carrier leakage frequency is indicated by the UE as described in clause 6.4A.2.1.0. When only one uplink carrier is activated, the applicable LO leakage frequency follow definition in clause 6.4.2.


NOTE 6:	 is the Transmission Bandwidth (see clause 5.3) not exceeding  .

NOTE 7:	 is the Transmission Bandwidth Configuration (see clause 5.3) of the component carrier with RBs allocated. 

NOTE 8:	 is the limit specified in Table 6.4.2.1-1 for the modulation format used in the allocated RBs. 



NOTE 9:	 is the starting frequency offset between the allocated RB and the measured non-allocated RB (e.g.  or  for the first adjacent RB outside of the allocated bandwidth). 

NOTE 10:	 is an average of the transmitted power over 10 sub-frames normalized by the number of allocated RBs, measured in dBm.



Table 6.4H.1.2.3.5-2: Test requirements for in-band emissions for intra-band contiguous CA (not allocated component carrier)
	Para-meter
	Unit
	Meas BW
NOTE 1
	Limit
	remark
	Applicable Frequencies

	General
	dB
	BW of 1 RB
	

	The reference value is the average power per allocated RB in the allocated component carrier
	Any RB in the non-allocated component carrier.
The frequency raster of the RBs is derived when this component carrier is allocated with RBs

	IQ Image
	dB
	BW of 1 RB
	NOTE 2
	The reference value is the average power per allocated RB in the allocated component carrier
	Image frequencies (NOTES 6,7)  If UE does not indicate exact frequency for carrier leakage, this requirement does not apply.

	
	
	
	-28+TT
	Output power > 10 dBm
	
	

	
	
	
	-25+TT
	0≤ Output power ≤ 10 dBm
	
	

	Carrier leakage
	dBc
	BW of 1 RB
	NOTE 3
	The reference value is the total power of the allocated RBs in the allocated component carrier
	The frequencies of the up to 2 non-allocated RBs are indicated with IE UplinkTxDirectCurrentMoreCarrierList-r17. If UE does not indicate exact frequency for carrier leakage, this requirement does not apply.  

	
	
	
	-28+TT
	Output power > 10 dBm
	
	

	
	
	
	-25+TT
	0 dBm ≤ Output power ≤ 10 dBm
	
	

	
	
	
	-20+TT
	-30 dBm ≤ Output power ≤ 0 dBm
	
	

	
	
	
	-10+TT
	-40 dBm  Output power < -30 dBm
	
	

	NOTE1:	Resolution BWs smaller than the measurement BW may be integrated to achieve the measurement bandwidth.


NOTE 2:	Exceptions to the general limit are allowed for up to +1 RBs within a contiguous width of +1 non-allocated RBs. 
NOTE 3:	Two Exceptions to the general limit are allowed for up to two contiguous non-allocated RBs
NOTE 4:	NOTES 1, 5, 6, 7, 8, 9 from Table 6.4A.2.1.1-1 apply for Table  6.4A.2.1.2-2 as well.

NOTE 5:	 for measured non-allocated RB in the non-allocated component carrier may take non-integer values when the carrier spacing between the CCs is not a multiple of RB.
NOTE 6: The applicable frequencies for this limit are those that are enclosed in the reflection of the allocated bandwidth, based on symmetry with respect to the carrier leakage frequency, but excluding any allocated RBs
NOTE 7: 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.



Table 6.4H.1.2.3.5-3: Test Tolerance for In-band emission
	
	f ≤ 3.0GHz
	3.0GHz < f ≤ 6GHz

	BW ≤ 40MHz
	0.8dB
	0.8dB

	40MHz < BW ≤ 100MHz
	0.8dB
	0.8dB

	100MHz < BW ≤ 200MHz
	TBD
	TBD





< End of Changes >
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