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<Start of Changes>
[bookmark: _Toc27475885][bookmark: _Toc29495388][bookmark: _Toc36116432][bookmark: _Toc36118481][bookmark: _Toc36560596][bookmark: _Toc43977113][bookmark: _Toc52213690][bookmark: _Toc60743155]7.3B.2.2	Reference sensitivity for Intra-band non-contiguous EN-DC (2 CCs)
[bookmark: _Toc27475886]7.3B.2.2.1	Test purpose
Same as in clause 7.3B.2.1.1.
[bookmark: _Toc27475887]7.3B.2.2.2	Test applicability
This test applies to all types of E-UTRA UE release 15 and forward, supporting intra-band non-contiguous EN-DC.
[bookmark: _Toc27475888]7.3B.2.2.3	Minimum conformance requirements
The minimum conformance requirements are defined in clause 7.3B.2.0.
For DC_3A_n3A in Rel-16, eException requirements for both NR and E-UTRA are defined for this test and therefore LTE anchor agnostic approach is not applied. E-UTRA test point analysis is included and E-UTRA measurements are performed.
For DC_3A_n3A in Rel-15 and EN-DC configurations other than DC_3A_n3A, no exception requirements for NR or E-UTRA are defined. LTE anchor agnostic approach is applied.
[bookmark: _Toc27475889]7.3B.2.2.4	Test Description
7.3B.2.2.4.1	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. 
[bookmark: OLE_LINK63][bookmark: OLE_LINK64]The initial test configurations for E-UTRA consist of the test frequency based on E-UTRA operating band and test channel bandwidth as specified in Table 4.6-1, with the exception that the E-UTRA channel bandwidth is the lowest supported value in Table 5.3B.1.3-1 for the EN-DC non-contiguous configuration under test.
[bookmark: _Hlk967879]The initial test configurations consist of environmental conditions, test frequencies, test channel bandwidths and sub-carrier spacing based on NR operating bands specified in clause 5.2Btable 5.2B.2.1-1. All of these configurations shall be tested with applicable test parameters for each combination of test channel bandwidth and sub-carrier spacing are shown in Table 7.3B.2.2.4.1-1 2 for NR band. The details of the uplink reference measurement channels (RMCs) are specified in Annex A.2. Configurations of PDSCH and PDCCH before measurement are specified in TS 38.521-1 [8] Annex C2.
Table 7.3B.2.2.4.1-1: Test Configuration Table for EN-DC configurations affected by Reference sensitivity exceptions
	Initial Conditions

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

	NR Test Frequencies as specified in TS 38.508-1 [5] clause 4.3.1
E-UTRA Test Frequencies as specified in TS 36.508-1 [11] clause 4.3.1
	Low, mid and high range

	E-UTRA Test Channel Bandwidths as specified in TS 36.508 [11] clause 4.3.1
	Specified below

	NR Test Channel Bandwidths as specified in TS 38.508-1 [5] clause 4.3.1
	Specified below

	NR Test SCS as specified in Table 5.3.5-1 in TS 38.521-1 [8]
	Lowest supported SCS

	NR/E-UTRA Test Parameters

	Downlink Configuration
	Uplink Configuration

	NR Modulation
	NR RB allocation
	E-UTRA Modulation
	E-UTRA
RB allocation
	NR Modulation
	NR RB allocation
	E-UTRA
 Modulation
	E-UTRA
RB allocation

	CP-OFDM QPSK
	Full RB (NOTE 1)
	QPSK
	Full RB
	DFT-s-OFDM QPSK
	
	QPSK
	

	Test Point configurations

	Test Settings for DC_3A_n3A dual UL UE

	Test ID
	E-UTRA/NR band
	FC (UL) (MHz)
NUL
	UL Channel BW
(MHz)
	UL
allocation (LCRB)
	FC (DL) (MHz)
NDL
	Duplex mode

	1
	3
	1782.5, 
NUL= TBD
	5
	12@0
	1877.5
NDL = TBD
	FDD

	
	n3
	1772.5 
NUL= TBD
	5
	12@13
	1867.5
NDL = TBD
	

	2
	3
	1782.5, 
NUL= TBD
	5
	12@9
	1877.5
NDL = TBD
	

	
	n3
	1752.5
NUL= TBD
	5
	12@0
	1847.5
NDL = TBD
	

	3
	3
	1782.5
NUL= TBD
	5
	12@12
	1877.5
NDL = TBD
	

	
	n3
	1737.5
NUL= TBD
	5
	12@0
	1832.5
NDL = TBD
	

	4
	3
	1737.5
NUL= TBD
	5
	12@0
	1832.5
NDL = TBD
	

	
	n3
	1782.5
NUL= TBD
	5
	12@12
	1877.5
NDL = TBD
	

	Test Settings for DC_3A_n3A for single UL UE

	1
	3
	default
	Highest
	0
	default
	FDD

	
	n3
	default
	Highest
	REFSENS_NR
	default
	

	NOTE 1:	Full RB allocation shall be used per each SCS and channel BW as specified in Table 7.3.2.4.1-2 of TS 38.521-1 [8].
NOTE2:	In a FR1 band where UE supports 4Rx, the test shall be performed only with 4Rx antennas ports connected.



[bookmark: OLE_LINK9][bookmark: OLE_LINK10][bookmark: _GoBack]Table 7.3B.2.2.4.1-27.3B.2.1.4.1-2: Test configurations table for EN-DC configurations not affected by Reference sensitivity exceptions, EN-DC configuration other than DC_3A_n3A
	Initial Conditions

	
	Test Environment as specified in TS 38.508-1 [6] clause 4.1
	NC, TL/VL, TL/VH, TH/VL, TH/VH

	
	NR Test Frequencies as specified in TS 38.508-1 [6] clause4.3.1, 
E-UTRA Test Frequencies as specified in TS 36.508 [11] clause 4.3.1
	TBD

	
	Test DC Combination setting (NRB_agg) as specified in clause [TBD] for the DC Configuration across bandwidth combination sets supported by the UE.
	Refer to "NR NRB"and "E-UTRA NRB " columns

	
	Network signalling value
	NS_01 by default, exceptions listed in Table 7.3.3-3, dependent on PCC Band

	Test Parameters for DC Configurations

	ID
	PCC – E-UTRA
	SCG -NR

	
	Band
	Range
	NRB
	Band
	Range
	NRB

	
	UL MOD
	DL MOD
	CH BW
	DLalloc / UL alloc
	UL MOD
	DL MOD
	UL/DL Ch BW 
	DLalloc / UL alloc

	Test Settings for a DC_XA_nXA Configuration (Intra-band non-contiguous EN-DC) – Note 2

	1
	X
	default
	
	
	nX
	default
	
	

	
	N/A
	N/A
	5 MHz NOTE 4
	N/A
	DFT-s-OFDM QPSKCP-OFDM QPSK
	QPSK /CP-OFDM QPSK
	Highest NRB
	All RBs / REFSENS_NR

	Note 1:	REFSENS_LTE refers to the single carrier Uplink RB allocation for reference sensitivity according to table 7.3.3-2 of TS 36.521-1 [10].
REFSENS_NR refers to the single carrier Uplink RB allocation for reference sensitivity according to table 7.3.2.4.1-3 of TS 38.521-1 [8]. 
REFSENS_ENDC_1 refers to the Uplink RB allocation for reference sensitivity exceptions due to UL harmonic interference according to table 7.3B.2.0.3.1-2.
REFSENS_ENDC_2 refers to the Uplink RB allocation for reference sensitivity exceptions due to receiver harmonic mixing according to table 7.3B.2.0.3.2-2.
REFSENS_ENDC_3 refers to the Uplink RB allocation for reference sensitivity exceptions due to cross band isolation according to table 7.3B.2.0.3.4-2.
Note 2:	LTE anchor agnostic configuration
Note 3:	In a FR1 band where UE supports 4Rx, the test shall be performed only with 4Rx antennas ports connected.
[bookmark: OLE_LINK23][bookmark: OLE_LINK24]Note 4:	The E-UTRA channel bandwidth is the lowest supported value in Table 5.3B.1.3-1 for the EN-DC non-contiguous configuration.
Note 5:	Full RB allocation shall be used per each SCS and channel BW as specified in Table 7.3.2.4.1-2 of TS 38.521-1 [8].



1.	Connect the SS to the UE antenna connectors as shown in TS 38.508-1 [5] Annex A, Figure A.3.1.1.1 for TE diagram and clause A.3.2 for UE diagram. 
2.	The parameter settings for NR cell are set up according to TS 38.508-1 [6] clause 4.4.3. 
3. 	The parameter settings for E-UTRA cell are set up according to TS 36.508 [11] clause 4.4.3. E-UTRA downlink signal level, and uplink signal level are set according to Table 4.6-1.
4.	NR downlink signals are initially set up according to Annex C.0, C.1, and C.2 and uplink signals according to Annex G.0, G.1, G.2, and G.3.0 of TS 38.521-1 [8].
5.	The NR UL Reference Measurement channels for NR are set according to Table 7.3B.2.2.4.1-12.
[bookmark: _Hlk534207759]6.	Set up the NR and E-UTRA test frequencies so that NR carrier is located at the lower frequency side as specified in Table 5.3B.1.3-1. Repeat each testing with E-UTRA carrier frequency is located at the lower side as specified in Table 5.3B.1.3-1.7.
7.	NR propagation conditions are set according to Annex B.0 of TS 38.521-1 [8]. E-UTRA propagation conditions are set according to Annex B.0 of TS 36.521-1 [10].
8.	Ensure the UE is in state RRC_CONNECTED with generic procedure parameters Connectivity EN-DC, DC bearer MCG and SCG, Connected without release On according to TS 38.508-1 [6] clause 4.5. Message contents are defined in clause7.3B.2.2.4.3.
9.	On the E-UTRA carrier, disable periodic and aperiodic CQI reports, disable SRS, set TimeAlignmentTimerDedicated IE to infinity and disable downlink and uplink scheduling, all as per Table 4.6-1 under clause 4.6.
7.3B.2.2.4.2	Test Procedure
For test points in Table 7.3B.2.2.4.1-1, 
FFS
For test points in Table 7.3B.2.2.4.1-2, 
1.	NR SS transmits PDSCH via PDCCH DCI format 1_1 for C_RNTI to transmit the DL RMC according to Table 7.3B.2.2.4.1-2 on the NR CC. The NR SS sends downlink MAC padding bits on the DL RMC.
2.	NR 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 7.3B.2.2.4.1-2. Since the UL has no payload and no loopback data to send the UE sends uplink MAC padding bits on the UL RMC.
3.	Set the Downlink signal level to the appropriate REFSENS value defined in TS 38.521-1 [8], Table 7.3.2.5-1 for NR band. Send continuously uplink power control "up" commands in the uplink scheduling information to NR carrier to ensure the UE transmits PUMAX level for at least the duration of the Throughput measurement.
4.	Measure the average throughput of the NR carrier for a duration sufficient to achieve statistical significance according to Annex H.2 of TS 38.521-1 [8] for NR band.
1.	NR SS sends uplink scheduling information for each UL HARQ process via PDCCH DCI format 0 and DCI format [0_1] for C_RNTI to schedule the UL RMC according to Table 7.3B.22..4.1-1 Since the UL has no payload and no loopback data to send the UE sends uplink MAC padding bits on the UL RMC.
2.	Set the Downlink signal level to the appropriate REFSENS value defined in TS 38.521-1 [8], Table 7.3.3-1 for NR band and TS 36.521-1 [10] Table 7.3.3-1 for E-UTRA band. Send continuously uplink power control "up" commands in the uplink scheduling information to both carriers to ensure the UE transmits PUMAX level for at least the duration of the Throughput measurement.
3.	Measure the average throughput on the NR carrier for a duration sufficient to achieve statistical significance according to Annex H.2 of TS 38.521-1 [8] for NR band.
7.3B.2.2.4.3	Message Contents
Message contents are according to TS 38.508-1 [6] clause 4.6.1.
[bookmark: _Toc27475890]7.3B.2.2.5	Test Requirement
[bookmark: OLE_LINK60][bookmark: OLE_LINK61]For intra-band non-contiguous EN-DC configuration DC_3A_n3A, the measured throughput on the NR carrier shall be ≥ 95% of the maximum throughput of the reference measurement channels as specified in Annex A with reference receive power level specified in Table 7.3B.2.2.5-1, and parameters specified Tables 7.3.2.4.1-1, Tables 7.3.2.4.1-2 and Tables 7.3.2.4.1-3 of TS 38.521-1 [8] for NR band.
Reference sensitivity test requirements for EN-DC configurations other than DC_3A_n3A, are specified in Table 7.3.2.5-1 in TS 38.521-1 [8] for the NR CC.
Table 7.3B.2.2.5-1: Reference sensitivity for intra-band Non-contiguous EN-DC
	EN-DC
	Test ID
	E-UTRA/ NR band
	SCS (kHz)
	Channel BW
(MHz)
	Ref sensitivity
(dBm)
	Duplex mode

	DC_3A_n3A
	1
	3
	N/A
	5
	TBD
	FDD

	
	
	n3
	15
	5
	
	

	
	2
	3
	N/A
	5
	
	

	
	
	n3
	15
	10
	
	

	
	3
	3
	N/A
	5
	
	

	
	
	n3
	15
	15
	
	

	
	4
	3
	N/A
	5
	
	

	
	
	n3
	15
	20
	
	

	Note: NR band Test tolerance (TT) is specified in Table 7.3B.2.2.5-2



Table 7.3B.2.2.5-2: Test Tolerance (TT) for NR RX sensitivity level 
	f ≤ 3.0GHz
	3.0GHz < f ≤ 6.0 GHz

	0.7 dB
	1.0 dB



[bookmark: OLE_LINK33][bookmark: OLE_LINK34]<End of Changes>

