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<Start of Changes>
[bookmark: _Toc27478095][bookmark: _Toc36226802][bookmark: _Toc44324087][bookmark: _Toc52990281][bookmark: _Toc60823480][bookmark: _Toc60825402]6.4C.2.4	EVM equalizer spectrum flatness for SUL
[bookmark: _Toc36226803][bookmark: _Toc44324088][bookmark: _Toc52990282][bookmark: _Toc60823481][bookmark: _Toc60825403]6.4C.2.4.1	Test purpose
Same test purpose as in clause 6.4.2.4.1.
[bookmark: _Toc36226804][bookmark: _Toc44324089][bookmark: _Toc52990283][bookmark: _Toc60823482][bookmark: _Toc60825404]6.4C.2.4.2	Test applicability
This test applies to all types of NR UE release 15 and forward that support SUL operating on the SUL bands.
[bookmark: _Toc36226805][bookmark: _Toc44324090][bookmark: _Toc52990284][bookmark: _Toc60823483][bookmark: _Toc60825405]6.4C.2.4.3	Minimum conformance requirements
For a terminal that supports SUL for the band combination specified in Table 5.2C-1, the current version of the specification assumes the terminal is configured with active transmission either on UL carrier or SUL carrier at any time in one serving cell and the UE requirements for single carrier shall apply for the active UL or SUL carrier accordingly.
The normative reference for this requirement is TS 38.101-1 [2] clauses 4.3 and 6.4.2.4.
[bookmark: _Toc36226806][bookmark: _Toc44324091][bookmark: _Toc52990285][bookmark: _Toc60823484][bookmark: _Toc60825406]The normative reference for this requirement is TS 38.101-1 [2] clauses 4.3and 6.4.2.1.
6.4C.2.4.4	Test description
Same test description as specified in clause 6.4.2.4.4 with following exceptions:
[bookmark: OLE_LINK9][bookmark: OLE_LINK10]Instead of table 5.3.5-1  use Table 5.5C-1.
Instead of table 6.4.2.4.4-1  use Table 6.4C.2.4.4-1
Table 6.4C.2.4.4-1: 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] subclause 4.3.1
	Low range, Mid range, High range for SUL carrier 
Mid range for Non-SUL carrier

	Test Channel Bandwidths as specified in TS 38.508-1 [5] subclause 4.3.1
	Lowest, Mid, Highest for SUL carrier 
[bookmark: OLE_LINK64]Lowest for Non-SUL carrier

	[bookmark: _GoBack]Test SCS as specified in Table 5.5C-15.3.5-1
	15kHz for both SUL carrier and Non-SUL carrier

	Test Parameters for Channel Bandwidths

	Test ID
	Downlink Configuration
	UL Configuration
	SUL Configuration

	
	N/A
	N/A
	Modulation
	RB allocation (NOTE 1)

	1
	
	
	DFT-s-OFDM QPSK
	Outer Full

	2
	
	
	CP-OFDM QPSK
	Outer Full

	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 SUL band combination, the applicable channel bandwidths are specified in Table 5.5C-1.



-	Connect the SS to the UE antenna connectors as shown in TS 38.508-1 [5] Annex A, Figure A.3.1.1.4 for TE diagram and section A.3.2 for UE diagram.
-	The parameter setting for the cell are set up according to the TS 38.508-1 [5] subclause 4.4.3.
-	Downlink signals are initially setup according to Annex C.0, C.1, C.2 and uplink signals according to Annex G.0, G.1, G.2, and G.3.0 with consideration of supplementary uplink physical channels.
Message contents in initial conditions are according to TS 38.508-1 [5] subclause 4.3.6.1.1.2 ensuring UL/SUL indicator in Table 4.3.6.1.1.2-1 with condition SUL, subclause 4.6 ensuring Table 4.6.3-14 with condition SUL_SUL, Table 4.6.3-15 with condition SUL_NUL Table 4.6.1-28 with condition SUL AND RF, Tables 4.6.3-14, 4.6.3-15 and 4.6.3-19 with conditions SUL, and Table 4.6.3-167 with condition PUSCH_PUCCH_ON_SUL. 
Table 6.4C.2.4.4-1: Void

[bookmark: _Toc36226807][bookmark: _Toc44324092][bookmark: _Toc52990286][bookmark: _Toc60823485][bookmark: _Toc60825407]6.4C.2.4.5	Test requirement
Same test requirement for EVM equalizer spectrum flatness measured on the SUL carrier as specified in 6.4.2.4.5.
6.4C.2.5	EVM equalizer spectrum flatness for Pi/2 BPSK for SUL
6.4C.2.5.1	Test purpose
Same test purpose as in clause 6.4.2.5.1.
6.4C.2.5.2	Test applicability
This test applies to all types of NR UE release 16 and forward that support SUL operating on the SUL bands and indicate support for UE capability [DMRS-pi2BPSK-supported].
6.4C.2.5.3	Minimum conformance requirements
For a terminal that supports SUL for the band combination specified in Table 5.2C-1, the current version of the specification assumes the terminal is configured with active transmission either on UL carrier or SUL carrier at any time in one serving cell and the UE requirements for single carrier shall apply for the active UL or SUL carrier accordingly.
The normative reference for this requirement is TS 38.101-1 [2] clauses 4.3 and 6.4.2.4.1.
6.4C.2.5.4	Test description
6.4C.2.5.4.1	Initial condition
Initial conditions are a set of test configurations the UE needs to be tested in and the steps for the SS to take with the UE to reach the correct measurement state.
The initial test configurations consist of environmental conditions, test frequencies, test channel bandwidths and sub-carrier spacing based on NR operating bands specified in Table 5.5C-1. All of these configurations shall be tested with applicable test parameters for each combination of channel bandwidth and sub-carrier spacing, are shown in table 6.4C.2.5.4.1-1. The details of the uplink and downlink reference measurement channels (RMCs) are specified in Annexes A.2 and A.3. Configurations of PDSCH and PDCCH before measurement are specified in Annex C.2.
Table 6.4C.2.5.4.1-1: Test Configuration Table
	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] subclause 4.3.1
	Low range, Mid range, High range for SUL carrier 
Mid range for Non-SUL carrier

	Test Channel Bandwidths as specified in TS 38.508-1 [5] subclause 4.3.1
	Lowest, Mid, Highest for SUL carrier 
Lowest for Non-SUL carrier

	Test SCS as specified in Table 5.5C-1
	15kHz for both SUL carrier and Non-SUL carrier

	Test Parameters for Channel Bandwidths

	Test ID
	Downlink Configuration
	UL Configuration
	SUL Configuration

	
	N/A
	N/A
	Modulation
	RB allocation (NOTE 1)

	1
	
	
	DFT-s-OFDM Pi/2 BPSK w Pi/2 BPSK DMRS
	Outer Full

	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 SUL band combination, the applicable channel bandwidths are specified in Table 5.5C-1.



1.	Connect the SS to the UE antenna connectors as shown in TS 38.508-1 [5] Annex A, Figure A.3.1.1.4 for TE diagram and section A.3.2 for UE diagram.
2.	The parameter settings for the cell are set up according to TS 38.508-1 [5] subclause 4.4.3.
3.	Downlink signals are initially set up according to Annex C.0, C.1, C.2, and uplink signals according to Annex G.0, G.1, G.2, G.3.0.
4.	The UL Reference Measurement channels are set according to Table 6.4C.2.5.4.1-1.
5.	Propagation conditions are set according to Annex B.0.
6.	Ensure the UE is in state RRC_CONNECTED with generic procedure parameters Connectivity NR, Connected without release On, Test Mode On and Test Loop Function On according to TS 38.508-1 [5] clause 4.5. Message contents are defined in clause 6.4C.2.5.4.3.
6.4C.2.5.4.2	Test procedure
Same as in 6.4.2.5.4.2.
6.4C.2.5.4.3	Message contents
Message contents are according to TS 38.508-1 [5] subclause 4.3.6.1.1.2 ensuring UL/SUL indicator in Table 4.3.6.1.1.2-1 with condition SUL, subclause 4.6 ensuring Table 4.6.3-14 with condition SUL_SUL, Table 4.6.3-15 with condition SUL_NUL, and Table 4.6.3-167 with condition PUSCH_PUCCH_ON_SUL with the following exception:
Table 6.4C.2.5.4.3-1: DMRS-UplinkConfig
	Derivation Path: TS 38.508-1 [5], Table 4.6.3-51

	Information Element
	Value/remark
	Comment
	Condition

	DMRS-UplinkConfig ::= SEQUENCE {
	
	
	

	  transformPrecodingEnabled SEQUENCE {
	
	
	

	    dmrs-UplinkTransformPrecoding-r16 SEQUENCE {
	
	
	

	      pi2BPSK-ScramblingID0
	Not present
	
	

	      pi2BPSK-ScramblingID1
	Not present
	
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	



6.4C.2.5.5	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 6.4C.2.5.5-1:
Table 6.4C.2.5.5-1: Mask for EVM equalizer coefficients for Pi/2 BPSK, normal conditions
	Frequency range
	Parameter 
	Maximum ripple (dB)

	|FUL_Meas – F_center| ≤ X MHz 
(Range 1)
	X1
	6 + TT (p-p)

	|FUL_Meas – F_center| > X MHz 
(Range 2)
	X2
	14 + TT (p-p)

	NOTE 1:	FUL_Meas refers to the sub-carrier frequency for which the equalizer coefficient is evaluated
NOTE 2:	F_center refers to the center frequency of an allocated block of PRBs
NOTE 3:	X, in MHz, is equal to 25% of the bandwidth of the PRB allocation
NOTE 4:	See Figure 6.4C.2.5.5-1 for description of X1, X2
NOTE 5: Test tolerance TT = 1.4 dB.



[image: ]
Figure 6.4C.2.5.5-1: The limits for EVM equalizer spectral flatness with the maximum allowed variation. F_center denotes the center frequency of the allocated block of PRBs. X, in MHz, is equal to 25 % of the bandwidth of the PRB allocation.
Each of the n spectrum flatness functions shall derive an impulse response of the spectral shaping filter in Annex E.4.4.2. The derived results shall fulfill:




where TT = 1.4 dB.
[bookmark: OLE_LINK33][bookmark: OLE_LINK34]<End of Changes>
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