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[bookmark: _GoBack]
<Start of modified section 1>
[bookmark: _Toc27478383][bookmark: _Toc36227097]7.3C	Reference sensitivity for SUL
[bookmark: _Toc27478384][bookmark: _Toc36227098]7.3C.0	Minimum conformance requirements
[bookmark: _Toc27478385][bookmark: _Toc36227099]7.3C.0.1	General
The reference sensitivity power level REFSENS is the minimum mean power applied to each one of the UE antenna ports for all UE categories, at which the throughput shall meet or exceed the requirements for the specified reference measurement channel.
[bookmark: _Toc27478386][bookmark: _Toc36227100]7.3C.0.2	Minimum conformance requirements for Reference sensitivity power level
For SUL operation, the reference receive sensitivity (REFSENS) requirement for downlink bands specified in Table 7.3.2.3-1 and 7.3.2.3-2 shall be met for an uplink transmission bandwidth less than or equal to that specified in Table 7.3.2.3-1 or supplementary uplink transmission bandwidth less than or equal to that specified in Table 7.3C.0.2-1 with   reference measurement channels as specified in Annexes A.2.2.2, A.2.3.2, A.3.2, and A.3.3 (with one sided dynamic OCNG Pattern OP.1 FDD/TDD for the DL-signal as described in Annex A.5.1.1/A.5.2.1), unless sensitivity degradation is allowed in this section of this specification. These exceptions also apply to any higher order CA or DC combination containing one of the exception combinations in this section as subset.
For SUL operation with downlink CA, the reference receive sensitivity (REFSENS) requirement for downlink bands specified in clause 7.3A.2 shall be met for an uplink transmission bandwidth less than or equal to that specified in Table 7.3.2-3 or supplementary uplink transmission bandwidth less than or equal to that specified in Table 7.3C.2-1 with reference measurement channels as specified in Annexes A.2.2.2, A.2.3.2, A.3.2, and A.3.3 (with one sided dynamic OCNG Pattern OP.1 FDD/TDD for the DL-signal as described in Annex A.5.1.1/A.5.2.1), unless sensitivity degradation is allowed in this clause of this specification. These exceptions also apply to any higher order CA or DC combination containing one of the exception combinations in this clause as subset.
Table 7.3C.0.2-1: Supplementary uplink configuration for reference sensitivity
	DL band 
	UL band
	SCS of UL band
(kHz)
	5
MHz
	10 MHz
	15 MHz
	20 MHz
	25 MHz
	30 MHz
	40 MHz
	50 MHz
	60 MHz
	80 MHz
	90 MHz
	100 MHz

	n78
	n80
	15
	25
	50
	75
	100
	
	
	100
	100
	
	
	
	

	n78
	n81
	15
	25
	50
	75
	100
	
	
	100
	100
	
	
	
	

	n78
	n82
	15
	25
	50
	75
	100
	
	
	100
	100
	
	
	
	

	n78
	n83
	15
	25
	50
	75
	100
	
	
	100
	100
	
	
	
	

	n78
	n84
	15
	25
	50
	75
	100
	
	
	100
	100
	
	
	
	

	n78
	n86
	15
	25
	50
	75
	100
	
	
	100
	100
	
	
	
	

	n79
	n80
	15
	25
	50
	75
	100
	
	
	100
	100
	
	
	
	

	n79
	n81
	15
	25
	50
	75
	100
	
	
	100
	100
	
	
	
	



	DL band 
	UL band
	SCS of UL band
(kHz)
	5
MHz
	10 MHz
	15 MHz
	20 MHz
	25 MHz
	30 MHz
	40 MHz
	50 MHz
	60 MHz
	70 MHZ
	80 MHz
	90 MHz
	100 MHz

	n41
	n83
	15
	
	100
	100
	100
	
	100
	[bookmark: OLE_LINK30]100
	100
	100
	
	100
	100
	100

	
	
	30
	
	50
	50
	50
	
	50
	50
	50
	50
	
	50
	50
	50

	n78
	n80
	15
	25
	50
	75
	100
	
	
	100
	100
	
	
	
	
	

	n78
	n81
	15
	25
	50
	75
	100
	
	
	100
	100
	
	
	
	
	

	n78
	n82
	15
	25
	50
	75
	100
	
	
	100
	100
	
	
	
	
	

	n78
	n83
	15
	25
	50
	75
	100
	
	
	100
	100
	
	
	
	
	

	n78
	n84
	15
	25
	50
	75
	100
	100
	100
	100
	100
	
	100
	
	
	

	n78
	n86
	15
	25
	50
	75
	100
	
	
	100
	100
	
	
	
	
	

	n79
	n80
	15
	25
	50
	75
	100
	
	
	100
	100
	
	
	
	
	

	n79
	n81
	15
	25
	50
	75
	100
	
	
	100
	100
	
	
	
	
	



[bookmark: _Hlk5835484]For the UE that supports any of the SUL operation given in Table 7.3C.0.2-2, exceptions to the requirements specified in Table7.3.2.3-1 are allowed when the uplink is active in a lower frequency band and is within a specified frequency range such that transmitter harmonics fall within the downlink transmission bandwidth assigned in a higher band as noted in Table 7.3C.0.2-2. For these exceptions, the UE shall meet the requirements specified in Table 7.3C.0.2-2 and Supplementary Uplink configuration (exceptions due to harmonic issue given in Table 7.3C.0.2-3.
<Unchanged Text Skipped>
[bookmark: _Toc27478387][bookmark: _Toc36227101]7.3C.0.3	ΔRIB,c for SUL
7.3C.0.3.1	General
For a UE supporting a SUL configuration, the ΔRIB,c applies for both SC and SUL operation.
7.3C.0.3.2	SUL band combination
For the UE which supports SUL band combination, the minimum requirement for reference sensitivity in subclause 7.3C.0 shall be increased by the amount given in ΔRIB,c defined in subclause 7.3C.0.3 for the applicable operating bands. Unless otherwise stated, ΔRIB,c is set to zero. 
In case the UE supports more than one of band combinations for CA, SUL or DC, and an operating band belongs to more than one band combinations then
-	When the operating band frequency range is ≤ 1 GHz, the applicable additional ΔRIB,c shall be the average value for all band combinations defined in subclause 7.3A, 7.3B, 7.3C in this specification and 7.3A, 7.3B in TS 38.521-3 [14], truncated to one decimal place that apply for that operating band among the supported band combinations. In case there is a harmonic relation between low band UL and high band DL, then the maximum ΔRIB,c among the different supported band combinations involving such band shall be applied
-	When the operating band frequency range is > 1 GHz, the applicable additional ΔRIB,c shall be the maximum value for all band combinations defined in subclause 7.3A, 7.3B, 7.3C in this specification and 7.3A, 7.3B in TS 38.521-3 [14] for the applicable operating bands.
7.3C.0.3.2.1	ΔRIB,c  for two bands
[bookmark: OLE_LINK60][bookmark: OLE_LINK61]Table 7.3C.0.3.2.1-1: ΔRIB,c due to SUL (two bands)
	Band combination for SUL
	NR Band
	ΔRIB,c [dB]

	SUL_n78-n80
	n78
	0.5

	SUL_n78-n81
	n78
	0.5

	SUL_n78-n82
	n78
	0.5

	SUL_n78-n83
	n78
	0.5

	SUL_n78-n84
	n78
	0.5

	SUL_n78-n86
	n78
	0.5



7.3C.0.3.2.2	ΔRIB,c for three bands
Table 7.3C.0.3.2.2-1: ΔRIB,c due to SUL (three bands)
	Band combination for SUL
	NR Band
	ΔRIB,c (dB)

	CA_n1_SUL_n78-n84
	n1
	0.2

	
	n78
	0.5

	CA_n28_SUL_n41-n83
	n28
	0.2



The normative reference for this requirement is TS 38.101-1 [2] clause 7.3C.2 and 7.3C.3.

<End of modified section 1>

<Start of modified section 2>
7.3C.2.5	Test requirement
The throughput shall be ≥ 95% of the maximum throughput of the reference measurement channels as specified in Annex A3.2 with parameters specified in Tables 7.3.2.3-1 and Tables 7.3.2.3-2.
For SUL operation, the reference receive sensitivity (REFSENS) requirement for downlink bands n78 and n79 specified in Table 7.3.2.5-1 and 7.3.2.5-2 (for 4 Rx ports) shall be met for an uplink transmission bandwidth less than or equal to that specified in Table 7.3.2.4.1-3 and 7.3.2.5-2 (for 4 Rx ports) with exceptions listed in clause 7.3C.2.5.1.
7.3C.2.5.1	Reference sensitivity exceptions due to harmonic issue
For SUL operation with DL band listed in Table 7.3C.2.3-2 with supplementary uplink transmission bandwidth less than or equal to that specified in Table 7.3C.2.3-1, the reference receive sensitivity (REFSENS) requirement for downlink bands specified in Table 7.3C.2.5.1-1 due to harmonic exceptions.  
Table 7.3C.2.5.1-1: Reference sensitivity for SUL operation (exceptions due to harmonic issue)
	SUL band
	DL band
	SCS
	5 MHz
	10 MHz
	15 MHz
	20 MHz
	25 MHz
	30 MHz
	40 MHz
	50 MHz
	60 MHz
	80 MHz
	90 MHz
	100 MHz

	
	
	kHz
	dBm
	dBm
	dBm
	dBm
	dBm
	dBm
	dBm
	dBm
	dBm
	dBm
	dBm
	dBm

	n80
	n781,2
	15
	
	-70.9 +TT
	-70.9 +TT
	-70.8 +TT
	
	
	-70.7 +TT
	
	
	
	
	

	
	
	30
	
	-71.2 +TT
	-71.0 +TT
	-70.9 +TT
	
	
	-70.8 +TT
	
	
	
	
	

	
	
	60
	
	-71.6 +TT
	-71.3 +TT
	-71.2 +TT
	
	
	-71.0 +TT
	
	
	
	
	

	n80
	n783
	15
	
	-93.7 +TT
	-92.2 +TT
	-91.4 +TT
	
	
	
	
	
	
	
	

	
	
	30
	
	-94.0 +TT
	-92.3 +TT
	-91.5 +TT
	
	
	
	
	
	
	
	

	
	
	60
	
	-94.4 +TT
	-92.6 +TT
	-91.8
	
	
	
	
	
	
	
	

	n82
	n783
	15
	
	-85.0 +TT
	-84.9 +TT
	-84.7 +TT
	
	
	-83.6 +TT
	
	
	
	
	

	
	
	30
	
	-85.3  +TT
	-85.0 +TT
	-84.9 +TT
	
	
	-83.7 +TT
	
	
	
	
	

	
	
	60
	
	-85.7 +TT
	-85.3 +TT
	-85.1 +TT
	
	
	-83.9 +TT
	
	
	
	
	

	n81
	n784
	15
	
	-85.0 +TT
	-84.9 +TT
	-84.7 +TT
	
	
	-84.5 +TT
	-84.4 +TT
	
	
	
	

	
	
	30
	
	-85.3 +TT
	-85.0 +TT
	-84.9 +TT
	
	
	-84.6 +TT
	-84.5 +TT
	-84.4 +TT
	-84.3 +TT
	
	-84.2 +TT

	
	
	60
	
	-85.7 +TT
	-85.3 +TT
	-85.1 +TT
	
	
	-84.8 +TT
	-84.6 +TT
	-84.5 +TT
	-84.4 +TT
	
	-84.3 +TT

	n81
	n785
	15
	
	-85.4 +TT
	-85.1 +TT
	-84.9 +TT
	
	
	-84.9 +TT
	-84.9 +TT
	
	
	
	

	
	
	30
	
	-85.7 +TT
	-85.2 +TT
	-85.1 +TT
	
	
	-85.0 +TT
	-85.0 +TT
	-84.9 +TT
	-84.9 +TT
	-84.9 +TT
	-84.9 +TT

	
	
	60
	
	-86.1 +TT
	-85.5 +TT
	-85.3 +TT
	
	
	-85.2 +TT
	-85.1 +TT
	-85.0 +TT
	-85.0 +TT
	-85.0 +TT
	-85.0 +TT

	n86
	n786
	15
	
	-71.9 +TT
	-71.9 +TT
	-71.8 +TT
	
	
	-71.7 +TT
	
	
	
	
	

	
	
	30
	
	-72.2 +TT
	-72.0 +TT
	-72.0 +TT
	
	
	-71.8 +TT
	
	
	
	
	

	
	
	60
	
	-72.6 +TT
	-72.3 +TT
	-72.2 +TT
	
	
	-72.0 +TT
	
	
	
	
	

	n86
	n787
	15
	
	-94.7 +TT
	-93.2 +TT
	-92.4 +TT
	
	
	
	
	
	
	
	

	
	
	30
	
	-95.0 +TT
	-93.3 +TT
	-92.6 +TT
	
	
	
	
	
	
	
	

	
	
	60
	
	-95.4 +TT
	-93.6 +TT
	-92.8 +TT
	
	
	
	
	
	
	
	

	n81
	n798
	15
	
	
	
	
	
	
	-82.8 +TT
	-82.4 +TT
	
	
	
	

	
	
	30
	
	
	
	
	
	
	-85.0 +TT
	-85.0 +TT
	-84.9 +TT
	-84.9 +TT
	
	-84.9 +TT

	
	
	60
	
	
	
	
	
	
	-85.2 +TT
	-85.1 +TT
	-85.0 +TT
	-85.0 +TT
	
	-85.0 +TT

	NOTE 1: 1 indicates requirement for test configuration specified by Table [TBD]
NOTE 2: 2 indicates requirement for test configuration specified by Table [TBD]
NOTE 3: 3 indicates requirement for test configuration specified by Table [TBD]
NOTE 4: 4 indicates requirement for test configuration specified by Table [TBD]
NOTE 5: 5 indicates requirement for test configuration specified by Table [TBD]
NOTE 6: 6 indicates requirement for test configuration specified by Table [TBD]
NOTE 7: 7 indicates requirement for test configuration specified by Table [TBD]
NOTE 8: 8 indicates requirement for test configuration specified by Table [TBD]
NOTE 9: TT for each frequency and channel bandwidth is specified in Table 7.3C.2.5.1-2.



Table 7.3C.2.5.1-2: Test Tolerance (TT) for RX sensitivity level
	f ≤ 3.0GHz
	3.0GHz < f ≤ 6.0 GHz

	0.7 dB
	1.0 dB



For the UE which supports SUL band combination, the minimum requirement for reference sensitivity in Table 7.3C.2.3-1 shall be increased by the amount given in ΔRIB,c defined in subclause 7.3C.0.3.
[bookmark: _Toc27478389][bookmark: _Toc36227103]7.3C.3	Reference sensitivity power level for SUL (3CC)
Editor’s Note: 
· No test points defined for Reference sensitivity power level testing for SUL with DL CA. This test case is covered by 7.3.2 and 7.3C.2.
[bookmark: _Toc27478390][bookmark: _Toc36227104]7.3C.3.1	Test purpose
The test purpose is to verify the ability of the UE to receive data with a given average throughput for a specified reference measurement channel, under SUL and 2 DL CA operation and conditions of low signal level, ideal propagation and no added noise.
[bookmark: _Toc27478391][bookmark: _Toc36227105]7.3C.3.2	Test applicability
This test case applies to all types of NR UE release 15 and forward that supports SUL operation on the SUL bands with downlink 2CA.
[bookmark: _Toc27478392][bookmark: _Toc36227106]7.3C.3.3	Minimum conformance requirement
The minimum conformance requirements are defined in clause 7.3C.0.
[bookmark: _Toc27478393][bookmark: _Toc36227107]7.3C.3.4	Test description
NOTE:	No testing neet to be performed since the testing has been covered in test case 7.3.2 and 7.3C.2.
[bookmark: OLE_LINK56][bookmark: OLE_LINK57][bookmark: OLE_LINK31][bookmark: OLE_LINK32][bookmark: OLE_LINK33]For band combination CA_nX_SUL_nY-nZ, test the REFSENS of SUL configuration or NR band as listed in table 7.3C.3.4-1.
Table 7.3C.3.4-1 Test band combinations and configuration 
	Band configuration
	Verifying REFSENS of SUL configrations/ NR band
	Subtest case
	Table with test parameters to select

	CA_n1_SUL_n78-n84
	SUL_n78-n84
	7.3C.2
	Table 7.3C.2.4.1-1

	
	n1
	7.3.2
	Table 7.3.2.4.1-1

	CA_n28_SUL_n41-n83
	SUL_n41-n83
	7.3C.2
	Table 7.3C.2.4.1-1

	
	n28
	7.3.2
	Table 7.3.2.4.1-1



7.3C.3.5	Test requirement
Same test requirement as clause 7.3.2 and 7.3C.2 for each band or band combinations listed in table 7.3C.3.4-1

<End of modified section 2>


