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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	Transmit signal quality for CA with UL MIMO
[bookmark: _Toc27478071][bookmark: _Toc36226764][bookmark: _Toc44324049][bookmark: _Toc52990242][bookmark: _Toc60823441][bookmark: _Toc60825363][bookmark: _Toc69306230][bookmark: _Toc69309895][bookmark: _Toc76020214][bookmark: _Toc83720697]6.4H.1	Transmit signal quality for intra-band UL contiguous CA with UL MIMO
[bookmark: _Toc27478073][bookmark: _Toc36226766][bookmark: _Toc44324051][bookmark: _Toc52990244][bookmark: _Toc60823443][bookmark: _Toc60825365][bookmark: _Toc69306232][bookmark: _Toc69309897][bookmark: _Toc76020216][bookmark: _Toc83720699]6.4H.1.1	Frequency error for intra-band UL contiguous CA with UL MIMO
[bookmark: _Toc27478074][bookmark: _Toc36226767][bookmark: _Toc44324052][bookmark: _Toc52990245][bookmark: _Toc60823444][bookmark: _Toc60825366]6.4H.1.1.1	Test purpose
This test verifies the ability of both, the receiver and the transmitter, to process frequency for 2UL CA correctly.
Receiver: to extract the correct frequency from the stimulus signal, offered by the System simulator, under ideal propagation conditions and low level.
Transmitter: to derive the correct modulated carrier frequency from the results, gained by the receiver.
[bookmark: _Toc27478075][bookmark: _Toc36226768][bookmark: _Toc44324053][bookmark: _Toc52990246][bookmark: _Toc60823445][bookmark: _Toc60825367]6.4H.1.1.2	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.1.1.3	Minimum conformance requirements
For UE supporting intra-band UL contiguous CA and UL MIMO, the basic measurement interval of modulated carrier frequency is 1 UL slot.  The mean value of basic measurements of UE modulated carrier frequency at each transmit antenna connector on each CC shall be accurate to within ± 0.1 PPM observed over a period of 1 ms of cumulated measurement intervals compared to the carrier frequency of primary component carrier received from the NR Node B.
The normative reference for this requirement is TS 38.101-1 [2] clause 6.4H.1.1.
[bookmark: _Toc27478077][bookmark: _Toc36226770][bookmark: _Toc44324055][bookmark: _Toc52990248][bookmark: _Toc60823447][bookmark: _Toc60825369]6.4H.1.1.4	Test description
Same test description as specified in clause 6.4A.1.1.4 for intra-band contiguous CA with following exceptions:
For initial contitions:
-	Table 6.4A.1.1.4.1-2 is replaced by Table 6.4H.1.1.4-1.
Table 6.4H.1.1.4-1: Intra band contiguous CA Test Configuration Table
	Initial Conditions

	Test Environment as specified in TS 38.508-1 [5] subclause 4.1
	Normal, TL/VL, TL/VH, TH/VL, TH/VH

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

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

	Test SCS as specified in Table 5.3.5-1
	Lowest

	Test Parameters

	
	Downlink Configuration
	Uplink Configuration

	Test ID
	Modulation
	RB allocation
	Modulation
	RB allocation

	
	
	
	
	PCC
	SCC

	1
	CP-OFDM QPSK
	Full RB (NOTE 1)
	CP-OFDM QPSK
	REFSENS (NOTE 2)

	NOTE 1:	Full RB allocation shall be used per each SCS and channel BW as specified in Table 7.3.2.4.1-2.
NOTE 2:	REFSENS refers to Table 7.3.2.4.1-3 for each carrier which defines uplink RB configuration and start RB location for each SCS, channel BW and NR band belongs to intra-band CA combination.



-	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.1.1.4-1 as appropriate.
For test procedures:
-	Table 6.4A.1.1.4.1-2 is replaced by Table 6.4H.1.1.4-1.
-	Step 7 in 6.4A.1.1.4.1 is replaced by:
7.	Measure the Frequency Error on PCC and SCC at each transmit antenna connector using Global In-Channel Tx-Test (Annex E) respectively. For TDD slots with transient periods are not under test. 
For message contents:
-	Ensuring Table 4.6.3-182 configured with the condition 2TX_UL_MIMO
Table 6.4H.1.1.4-2 FrequencyInfoUL-SIB for intra-band CA
	Derivation Path: TS 38.508-1 [5] Table 4.6.3-62 FrequencyInfoUL-SIB

	Information Element
	Value/remark
	Comment
	Condition

	p-Max
	10
	
	Power class 3

	
	12
	
	Power class 2



[bookmark: _Toc27478078][bookmark: _Toc36226771][bookmark: _Toc44324056][bookmark: _Toc52990249][bookmark: _Toc60823448][bookmark: _Toc60825370]6.4H.1.1.5	Test requirement
The 10 frequency error Δf results must fulfil the test requirement:
|Δf| ≤ (0.1 PPM + TT) for each test point
For intra-band contiguous CA, PPM refers to PCC UL frequency.
Table 6.4H.1.1.5-1: Test Tolerance for frequency error
	
	f ≤ 3.0GHz
	3.0GHz < f ≤ 6GHz

	BW ≤ 40MHz
	[bookmark: OLE_LINK46]15Hz
	15Hz

	40MHz < BW ≤ 100MHz
	15Hz
	15Hz







< End of Changes >
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