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<<Unchanged sections skipped>>
[bookmark: _Toc27475854][bookmark: _Toc29495364][bookmark: _Toc36116409][bookmark: _Toc36118458][bookmark: _Toc36560573][bookmark: _Toc43977090][bookmark: _Toc52213667][bookmark: _Toc60743132][bookmark: _Toc68206320][bookmark: _Toc75972123][bookmark: _Toc85051561][bookmark: _Toc90493583][bookmark: _Toc90494223][bookmark: _Toc100094264][bookmark: _Toc106872956]7.1	General
Editor's note:	Test configurations/environments that require new spherical scan shall be included in test procedure clause and identifying such scenarios is currently FFS and owned by RAN5.
Unless otherwise stated the receiver characteristics are specified at the antenna connector(s) of the UE for the bands operating on frequency range 1 and over the air of the UE for the bands operating on frequency range 2. The requirements for frequency range 1 and frequency range 2 can be verified separately. For the carrier in frequency range 1, requirements can be verified with NR FR2 link disabled. For the carrier in frequency range 2, requirements can be verified in OTA mode with E-UTRA connecting to the network by OTA without calibration.
For NR FR2 Rx test cases the identified beam peak direction can be stored and reused for a device under test in various configurations/environments for the full duration of device testing as long as beam peak direction is the same.
The requirements defined in this clause are the extra requirements compared with the single carrier requirements defined in TS 38.521-1 [8] and TS 38.521-2 [9].
Unless otherwise stated, the UL and DL reference measurement channels are the same with the configurations specified in TS 38.521-1 [8] and TS 38.521-2 [9].
Unless otherwise stated, requirements for NR receiver written in TS 38.521-1 [8] and TS 38.521-2 [9] apply and are assumed anchor agnostic. Requirements are verified under conditions where anchor resources do not interfere NR operation.
For intra-band non-contiguous EN-DC, the output power is configured as follows:
-	One E-UTRA uplink carrier with the output power set to 29dB below PCMAX_L,c and the NR band whose downlink is being tested has its uplink carrier output power set to 4dB below PCMAX_L,f,c.
-	One NR uplink carrier with the output power set to  29dB below PCMAX_L,f,c and the E-UTRA band whose downlink is being tested has its uplink carrier output power set to4 dB below PCMAX_L,c.
For the additional requirements for intra-band non-contiguous EN-DC of two sub-blocks, an in-gap test refers to the case when the interfering signal is located at a negative offset with respect to the assigned lowest channel frequency of the highest sub-block and located at a positive offset with respect to the assigned highest channel frequency of the lowest sub-block.
For the additional requirements for intra-band non-contiguous EN-DC of two sub-blocks, an out-of-gap test refers to the case when the interfering signal(s) is (are) located at a positive offset with respect to the assigned channel frequency of the highest carrier frequency or located at a negative offset with respect to the assigned channel frequency of the lowest carrier frequency.
For the additional requirements for intra-band non-contiguous EN-DC of two sub-blocks with channel bandwidth larger than or equal to 5 MHz, the existing adjacent channel selectivity requirements, in-band blocking requirements (for each case), and narrow band blocking requirements apply for in-gap tests only if the corresponding interferer frequency offsets with respect to the two measured carriers satisfy the following condition in relation to the sub-block gap size Wgap for at least one of the E-UTRA or NR sub-blocks, so that the interferer frequency position does not change the nature of the core requirement tested:
Wgap ≥ 2∙|FInterferer (offset)| – BWChannel
For the E-UTRA sub-block, the FInterferer (offset), for a sub-block with a single component carrier is the interferer frequency offset with respect to carrier as specified in clause 7.5.1, clause 7.6.1 and clause 7.6.3 for the respective requirement in TS 36.521 [10] and BWChannel. FInterferer (offset) for the E-UTRA sub-block with two or more contiguous component carriers is the interference frequency offset with respect to the carrier adjacent to the gap is specified in clause 7.5.1A, 7.6.1A and 7.6.3A in TS 36.521 [10].
For the NR sub-block, the FInterferer (offset), for a sub-block with a single component carrier is the interferer frequency offset with respect to carrier as specified in clause 7.5, clause 7.6.2 and clause 7.6.4 for the respective requirement in TS 38.521-1 [8] and BWChannel..
The interferer frequency offsets for adjacent channel selectivity, each in-band blocking case and narrow- band blocking shall be tested separately with a single in-gap interferer at a time.
[bookmark: _Hlk526279722]Unless otherwise stated, Channel Bandwidth shall be prioritized in the selecting of test points. Subcarrier spacing shall be selected after Test Channel Bandwidth is selected.
For conformance testing involving FR2 test cases in this specification, the UE under test shall be pre-configured with UL Tx diversity schemes disabled to account for single polarization System Simulator (SS) in the test environment. The UE under test may transmit with dual polarization.
[bookmark: _Toc27475855][bookmark: _Toc29495365][bookmark: _Toc36116410][bookmark: _Toc36118459][bookmark: _Toc36560574][bookmark: _Toc43977091][bookmark: _Toc52213668][bookmark: _Toc60743133][bookmark: _Toc68206321][bookmark: _Toc75972124][bookmark: _Toc85051562][bookmark: _Toc90493584][bookmark: _Toc90494224][bookmark: _Toc100094265][bookmark: _Toc106872957]<<Unchanged sections skipped>>
[bookmark: _Toc27475918][bookmark: _Toc29495409][bookmark: _Toc36116457][bookmark: _Toc36118506][bookmark: _Toc36560621][bookmark: _Toc43977153][bookmark: _Toc52213733][bookmark: _Toc60743198][bookmark: _Toc68206377][bookmark: _Toc75972175][bookmark: _Toc85051617][bookmark: _Toc90493639][bookmark: _Toc90494279][bookmark: _Toc100094321][bookmark: _Toc106873012]7.4B	Maximum Input Level for DC
[bookmark: _Toc27475919][bookmark: _Toc29495410][bookmark: _Toc36116458][bookmark: _Toc36118507][bookmark: _Toc36560622][bookmark: _Toc43977154][bookmark: _Toc52213734][bookmark: _Toc60743199][bookmark: _Toc68206378][bookmark: _Toc75972176][bookmark: _Toc85051618][bookmark: _Toc90493640][bookmark: _Toc90494280][bookmark: _Toc100094322][bookmark: _Toc106873013]7.4B.0	Minimum conformance requirement
[bookmark: _Toc27475920][bookmark: _Toc29495411][bookmark: _Toc36116459][bookmark: _Toc36118508][bookmark: _Toc36560623][bookmark: _Toc43977155][bookmark: _Toc52213735][bookmark: _Toc60743200][bookmark: _Toc68206379][bookmark: _Toc75972177][bookmark: _Toc85051619][bookmark: _Toc90493641][bookmark: _Toc90494281][bookmark: _Toc100094323][bookmark: _Toc106873014]7.4B.0.1	Intra-band contiguous EN-DC
Intra-band contiguous EN-DC maximum input level requirement and parameters are defined in Table 7.4B.0.1-1.
Table 7.4B.0.1-1: Maximum Input
	Power in Largest CC, E-UTRA or NR, dBm
	X1

	Power in each other CC, dBm
	X1 – 10*log10(NxSCSx/NySCSy)

	NOTE 1:	Power in Largest E-UTRA or NR bandwidth CC, listed in Table 7.4-1 [2]
NOTE 2:	Nx, SCSx is the number of RB's and Sub carrier spacing in the largest carrier bandwidth and could be LTE or NR carrier
NOTE 3:	Ny, SCSy is the number of RB's in any other carrier.
NOTE 4:	For NR carrier, the transmitter shall be set to 4dB below PCMAX_L at the minimum uplink configuration specified in Table 7.3.2-3 [2] with PCMAX_L as defined in clause 6.2B.4.
NOTE 5:	For E-UTRA carrier, the transmitter shall be set to 4dB 29dB below PCMAX_L at the minimum uplink configuration specified in Table 7.3.1-2 [5] with PCMAX_L as defined in clause 6.2B.4.



[bookmark: _Toc27475921][bookmark: _Toc29495412][bookmark: _Toc36116460][bookmark: _Toc36118509][bookmark: _Toc36560624][bookmark: _Toc43977156][bookmark: _Toc52213736][bookmark: _Toc60743201][bookmark: _Toc68206380][bookmark: _Toc75972178][bookmark: _Toc85051620][bookmark: _Toc90493642][bookmark: _Toc90494282][bookmark: _Toc100094324][bookmark: _Toc106873015]7.4B.0.2	Intra-band non-contiguous EN-DC
For the E-UTRA sub-block containing one or multiple CC's, the requirement is defined in clause 7.4.1 for single carrier operation and in clause 7.4.1A for CA in TS 36.101 [5].
For the NR sub-block, the requirement is defined in clause 7.4 in TS 38.101-1 [2].
[bookmark: _Toc27475922][bookmark: _Toc29495413][bookmark: _Toc36116461][bookmark: _Toc36118510][bookmark: _Toc36560625][bookmark: _Toc43977157][bookmark: _Toc52213737][bookmark: _Toc60743202][bookmark: _Toc68206381][bookmark: _Toc75972179][bookmark: _Toc85051621][bookmark: _Toc90493643][bookmark: _Toc90494283][bookmark: _Toc100094325][bookmark: _Toc106873016]7.4B.0.3	Inter-band EN-DC within FR1
Maximum input level requirement for E-UTRA single carrier and CA operation specified in clauses 7.4.1 and 7.4.1A of TS 36.101 [5] and for NR single carrier and CA operation specified in clauses 7.4 and 7.4A of TS 38.101-1 [2] apply.
[bookmark: _Toc27475923][bookmark: _Toc29495414][bookmark: _Toc36116462][bookmark: _Toc36118511][bookmark: _Toc36560626][bookmark: _Toc43977158][bookmark: _Toc52213738][bookmark: _Toc60743203][bookmark: _Toc68206382][bookmark: _Toc75972180][bookmark: _Toc85051622][bookmark: _Toc90493644][bookmark: _Toc90494284][bookmark: _Toc100094326][bookmark: _Toc106873017]7.4B.0.4	Inter-band EN-DC including FR2
Maximum input level requirement for E-UTRA single carrier and CA operation specified in clauses 7.4.1 and 7.4.1A of TS 36.101 [5] and for NR single carrier and CA operation specified in clauses 7.4 and 7.4A of TS 38.101-2 [3] apply.
[bookmark: _Toc27475924][bookmark: _Toc29495415][bookmark: _Toc36116463][bookmark: _Toc36118512][bookmark: _Toc36560627][bookmark: _Toc43977159][bookmark: _Toc52213739][bookmark: _Toc60743204][bookmark: _Toc68206383][bookmark: _Toc75972181][bookmark: _Toc85051623][bookmark: _Toc90493645][bookmark: _Toc90494285][bookmark: _Toc100094327][bookmark: _Toc106873018]7.4B.0.5	Inter-band EN-DC including both FR1 and FR2
Maximum input level requirement for E-UTRA single carrier and CA operation specified in clauses 7.4.1 and 7.4.1A of TS 36.101 [5] and for NR single carrier and CA operation specified in clauses 7.4 and 7.4A of TS 38.101-1 [2] and TS 38.101-2 [3] apply.
The normative reference for this requirement is TS 38.101-3 [4] clause 7.4B.
[bookmark: _Toc27475925][bookmark: _Toc29495416][bookmark: _Toc36116464][bookmark: _Toc36118513][bookmark: _Toc36560628][bookmark: _Toc43977160][bookmark: _Toc52213740][bookmark: _Toc60743205][bookmark: _Toc68206384][bookmark: _Toc75972182][bookmark: _Toc85051624][bookmark: _Toc90493646][bookmark: _Toc90494286][bookmark: _Toc100094328][bookmark: _Toc106873019]7.4B.1	Maximum Input Level for Intra-Band Contiguous EN-DC (2 CCs)
[bookmark: _Toc27475926]7.4B.1.1	Test purpose
Maximum input level for intra-band contiguous EN-DC tests the UE's ability to receive data with a given average throughput for a specified reference measurement channel, under conditions of high signal level, ideal propagation and no added noise.
A UE unable to meet the throughput requirement under these conditions will decrease the coverage area near to an e-NodeB or a gNB.
[bookmark: _Toc27475927]7.4B.1.2	Test applicability
This test applies to all types of E-UTRA UE release 15 and forward, supporting intra-band contiguous EN-DC in FR1 with 2 DL CCs.
[bookmark: _Toc27475928]7.4B.1.3	Minimum conformance requirements
Refer to Clause 7.4B.0.1 for the intra-band contiguous EN-DC maximum input level requirement.
Exception requirements are defined for this test, therefore LTE agnostic approach is not applied. E-UTRA test point analysis is included and E-UTRA measurements are performed.
The normative reference for this requirement is TS 38.101-3 [4] Clause 7.4B.1.
[bookmark: _Toc27475929]7.4B.1.4	Test Description
7.4B.1.4.1	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 and channel bandwidths based on EN-DC operating bands specified in table 5.5B.2-1, channel bandwidths and sub-carrier spacings for the NR cell specified in TS 38.521-1 [8] clause 5.3 and channel bandwidth for the E-UTRA cell are specified in TS 36.521-1 [10] clause 5.4.2. All of these configurations shall be tested with applicable test parameters for each intra-band contiguous EN-DC configuration specified in clause 5.3B.1.2, and are shown in table 7.4B.1.4.1-1. The details of the uplink reference measurement channels (RMCs) are specified in Annex A.2.for E-UTRA RMC for TDD, TS 36.521-1 [10] Annex A.2 for E-UTRA RMC for FDD , and TS 38.521-1 [8] Annex A.2 for NR RMC Configurations of PDSCH and PDCCH before measurement are specified in TS 36.521-1 [10] Annex C.2 and in TS 38.521-1 [8] Annex C.2 for E-UTRA CG and NR CG respectively.
Table 7.4B.1.4.1-1: Test configuration table
	Initial Conditions

	Test Environment
as specified in TS 38.508-1 [6] clause 4.1
	Normal

	Test Frequencies
as specified in TS 38.508-1 [6] clause 4.3.1
	Mid range

	Test EN-DC bandwidth combination as specified in Table 5.3B.1.2-1 across bandwidth combination sets supported by the UE
	Lowest NRB_agg, Highest NRB_agg (NOTE 5)

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

	Test Parameters for Intra-band Contiguous EN-DC Configuration

	Downlink Configuration
	Uplink Configuration

	Test ID
	NR Modulation
	NR RB allocation
	E-UTRA Modulation
	E-UTRA
RB allocation
	NR Modulation
	NR RB allocation
	E-UTRA
Modulation
	E-UTRA
RB allocation

	1
	CP-OFDM 64QAM
	Full RB (NOTE 1)
	CP-OFDM 64QAM
	Full RB
	DFT-s-OFDM QPSK
	NOTE 2
	QPSK
	NOTE 3

	2
	CP-OFDM 256QAM
	Full RB (NOTE 1)
	CP-OFDM 256QAM
	Full RB
	DFT-s-OFDM QPSK
	NOTE 2
	QPSK
	NOTE 3

	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].
NOTE 2:	Same 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].
NOTE 3:	Same RB allocation shall be used per the E-UTRA band and channel BW as specified in Table 7.3.3-2 of TS 36.521 [10].
NOTE 4:	In an E-UTRA band or FR1 band where UE supports 4Rx, the test shall be performed only with 4Rx antennas ports connected.
NOTE5: 	If the UE supports multiple CC combinations in the EN-DC configuration with the same NRB_agg, select the combination to test as follows:
- Lowest ENBW: NR component with lowest NRB is tested.
- Highest ENBW: NR component with highest NRB is tested.



1.	Connect the SS to the UE antenna connectors as shown in [6] TS 38.508-1 A.3.1.1 for SS diagram and A.3.2 for UE diagram.
2.	The parameter settings for the E-UTRA cell are set up according to TS 36.508 [11] clause 4.4.3, and the parameter settings for the NR cell are set up according to TS 38.508-1 [6] clause 4.4.3.
3.	Downlink signals are initially set up according to TS 36.521-1 [10] Annex C.0, C.1,C.2,C3.1 and TS 38.521-1 [8] Annex C.0,C.1,C.2,C3.1for E-UTRA CG and NR CG respectively, and uplink signals according to TS 36.521-1 [10] Annex H.0,H.1,H.2,H.3.1 and TS 38.521-1 [8] Annex G.0,G.1,G.2,G.3.1 for E-UTRA CG and NR CG respectively.
4.	The UL Reference Measurement channels are TS 36.521-1 [10] Annex A.2 and TS 38.521-1 [8] Annex A.2 for E-UTRA CG and NR CG respectively.
5.	Propagation conditions are set according to TS 36.521-1 [10] Annex B.0 and TS 38.521-1 [8] Annex B.0 for E-UTRA CG and NR CG respectively.
6.	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 clause 7.4B.1.4.3.
7.4B.1.4.2	Test Procedure
1.	SS transmits PDSCH via PDCCH DCI format 1A and PDCCH DCI format 1_1 for C_RNTI to transmit the DL RMC according to Tables 7.4B.1.4.1 on the E-UTRA CC and NR CC. The SS sends downlink MAC padding bits on the DL RMC. 
2.	SS sends uplink scheduling information for each UL HARQ process via PDCCH DCI format 0 and PDCCH DCI format 0_1 for C_RNTI to schedule the UL RMC according to Table 7.4B.1.4.1-1 on the E-UTRA CC and NR CC. Since the UL has no payload and no loopback data to send the UE sends uplink MAC padding bits on the UL RMC.
3.	SS sets the Downlink signal level for the E-UTRA CC and NR CC to the value defined in Table 7.4B.1.5-1. For NR CC and E-UTRA CC, send uplink power control commands to the UE using 1dB power step size to ensure that the UE output power measured by the test system is within the Uplink power control window, defined as -MU to -(MU + Uplink power control window size) dB of the target power level in Table 7.4B.1.5-1 for at least the duration of the Throughput measurement, where:
-	MU is the test system uplink power measurement uncertainty and is specified in Table F.1.3-1 for the carrier frequency f and the channel bandwidth BW
-	For NR CC, Uplink power control window size = 1dB (UE power step size) + 0.7dB (UE power step tolerance) + (Test system relative power measurement uncertainty), where, the UE power step tolerance is specified in TS 38.101-1 [2], Table 6.3.4.3-1 and is 0.7dB for 1dB power step size, and the Test system relative power measurement uncertainty is specified in Table F.1.2-1.
-	For E-UTRA CC, Uplink power control window size = 1dB (UE power step size) + 1.0dB (UE power step tolerance) + (Test system relative power measurement uncertainty), where, the UE power step tolerance is specified in TS 36.101 [5], Table 6.3.5.2.1-1 and is 1.0dB for 1dB power step size, and the Test system relative power measurement uncertainty is specified in Table F.1.2-1 of TS 36.521-1 [10].
4.	Measure the average throughput for each component carrier for duration sufficient to achieve statistical significance according to Annex H.2 in TS 38.521-1 [8] for NR band, and Annex G.2 of TS 36.521-1 [10] for EUTRA band.
NOTE:	The purpose of the Uplink power control window is to ensure that the actual UE output power is no greater than the target power level, and as close as possible to the target power level. The relationship between the Uplink power control window, the target power level and the corresponding possible actual UE Uplink power window is illustrated in Annex F, clause F.4.
Table 7.4B.1.4.2-1: Void
7.4B.1.4.3	Message Contents
Message contents are according to TS 36.508-1 [11] clause 4.6.1 and TS 38.508-1 [6] clause 4.6 Table 4.6.3-118 with condition TRANSFORM_PRECODER_ENABLED.
[bookmark: _Toc27475930]7.4B.1.5	Test Requirement
The throughput measurement of each CC derived in test procedure shall be ≥ 95% of the maximum throughput of the reference measurement channels with parameters specified in Table 7.4B.1.5-1
Table 7.4B.1.5-1: Maximum input level requirement for each CC
	Channel bandwidth of Largest BW CC
	Rx Parameter

	
	Power in the Largest CC
	Power in the other CC
	Power in the Largest CC
	Power in the other CC

	5 MHz
	-252-TT
	-252 -10*log10(NxSCSx/NySCSy) -TT
	-273-TT
	-273-10*log10(NxSCSx/NySCSy) -TT

	10 MHz
	-252-TT
	-252 -10*log10(NxSCSx/NySCSy) -TT
	-273-TT
	-273-10*log10(NxSCSx/NySCSy) -TT

	15 MHz
	-252-TT
	-252 -10*log10(NxSCSx/NySCSy) -TT
	-273-TT
	-273-10*log10(NxSCSx/NySCSy) -TT

	20 MHz
	-252-TT
	-252 -10*log10(NxSCSx/NySCSy) -TT
	-273-TT
	-273-10*log10(NxSCSx/NySCSy) -TT

	25 MHz
	-242-TT
	-242 -10*log10(NxSCSx/NySCSy) -TT
	-263-TT
	 -263-10*log10(NxSCSx/NySCSy) -TT

	30 MHz
	-232-TT
	-232 -10*log10(NxSCSx/NySCSy) -TT
	-253-TT
	-253-10*log10(NxSCSx/NySCSy) -TT

	40 MHz
	-222-TT
	-222 -10*log10(NxSCSx/NySCSy) -TT
	-243-TT
	-243-10*log10(NxSCSx/NySCSy) -TT

	50 MHz
	-212-TT
	-212 -10*log10(NxSCSx/NySCSy) -TT
	-233-TT
	-233-10*log10(NxSCSx/NySCSy) -TT

	60 MHz
	-202-TT
	-202 -10*log10(NxSCSx/NySCSy) -TT
	-223-TT
	 -223-10*log10(NxSCSx/NySCSy) -TT

	80 MHz
	-202-TT
	-202 -10*log10(NxSCSx/NySCSy) -TT
	-223-TT
	-223-10*log10(NxSCSx/NySCSy) -TT

	90 MHz
	-202-TT
	-202 -10*log10(NxSCSx/NySCSy) -TT
	-223-TT
	-223-10*log10(NxSCSx/NySCSy) -TT

	100 MHz
	-202-TT
	-202 -10*log10(NxSCSx/NySCSy) -TT
	-223-TT
	-223-10*log10(NxSCSx/NySCSy) -TT

	NOTE 1:	Nx, SCSx is the number of RB's and Sub carrier spacing in the largest carrier bandwidth and could be LTE or NR carrier.
NOTE 2:	Reference measurement channel refers to Clauses A.3.2.3 or A.3.3.3 in TS 38.521-1 [8] for 64-QAM NR Carrier, and to Tables A.3.2-3, A.3.2-4 for 64QAM in TS 36.521-1 [10] for E-UTRA Carrier.
NOTE 3:	Reference measurement channel refers to Clauses A.3.2.4 or A.3.3.4 in TS 38.521-1 [8] for 256QAM NR Carrier, and Tables A.3.2-5, A.3.2-6 in TS 36.521-1 [10] for 256QAM E-UTRA Carrier.
NOTE 4:	Ny, SCSy is the number of RB's in any other carrier
NOTE 5:	For NR carrier, the transmitter shall be set to 4dB below PCMAX_L at the minimum uplink configuration specified in Table 7.3.2-3 in TS 38.101-1 [2] with PCMAX_L as defined in clause 6.2B.4.
NOTE 6:	For E-UTRA carrier, the transmitter shall be set to 4dB 29dB below PCMAX_L at the minimum uplink configuration specified in Table 7.3.1-2 in TS 38.101-3 [4] with PCMAX_L as defined in clause 6.2B.4 for single carrier.
NOTE 7:	TT for each frequency is specified in Table 7.4B.1.5-2



Table 7.4B.1.5-2: Test Tolerance (Maximum input level)
	f ≤ 3.0GHz
	3.0GHz < f ≤6.0GHz

	0.7 dB
	1.0 dB
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Intra-band contiguous EN-DC ACS requirement and parameters are defined for test case 1 in Table 7.5B.0.1-1 and for test case 2 in Table 7.5B.0.1-2.
Table 7.5B.0.1-1: ACS test case 1
	EN-DC Aggregated Bandwidth, MHz
	≤100
	>100, ≤120
	>120, ≤140
	>140, ≤160

	ACS, dB
	X1
	19.2
	18.5
	17.9

	Pinterferer, dBm
	PI 2
	Aggregated power + 17.7 dB
	Aggregated power + 17 dB
	Aggregated power + 16.4dB

	Pw in Transmission BW configuration, per CC, dBm
	REFSENS +14dB

	NOTE 1:	X is ACS level at the specified EN-DC aggregated Bandwidth from Table 7.5.1A-1 in TS 36.101 [5]
NOTE 2:	PI is from Table 7.5.1A-2 in TS 36.101 [5]
NOTE 3:	Jammer BW and offset is from Table 7.5.1A-2 in TS 36.101 [5] and is applied from the lowest edge of the lowest carrier and the highest edge of the highest carrier
NOTE 4:	For NR carrier, the transmitter shall be set to 4dB below PCMAX_L,f,c,NR at the minimum uplink configuration specified in Table 7.3.2-3 in TS 38.101-1 [2] with PCMAX_L,f,c,NR as defined in clause 6.2B.4 from TS 38.101-3 [4].
NOTE 5:	For E-UTRA carrier, the transmitter shall be set to 4dB below PCMAX_L_E-UTRA,c at the minimum uplink configuration specified in Table 7.3.1-2 in TS 36.101 [5] with PCMAX_L_E-UTRA,c as defined in clause 6.2B.4 from TS 38.101-3 [4] for single carrier.



Table 7.5B.0.1-2: ACS test case 2
	EN-DC Aggregated Bandwidth, ENBW, MHz
	≤100
	>100, ≤120
	>120, ≤140
	>140, ≤160

	Pw in Transmission Bandwidth Configuration, perCC, dBm
	PW 1
	-42.7 +10log10(NRB,c/ NRB_agg)
	-42 +10log10(NRB,c/NRB_agg)
	-41.4 +10log10(NRB,c/NRB_agg)

	Pinterferer, dBm
	-25

	NOTE 1:	PW is wanted signal power level at the specified EN-DC aggregated Bandwidth from Table 7.5.1A-3 in TS 36.101 [5]
NOTE 2:	Jammer BW and offset is from Table 7.5.1A-3 in TS 36.101 [5] and is applied from the lowest edge of the lowest carrier and the highest edge of the highest carrier
NOTE 3:	For NR carrier, the transmitter shall be set to 4dB below PCMAX_L,f,c,NR at the minimum uplink configuration specified in Table 7.3.2-3 in TS 38.101-1 [2] with PCMAX_L,f,c,NR as defined in clause 6.2B.4 from TS 38.101-3 [4].
NOTE 4:	For E-UTRA carrier, the transmitter shall be set to 4dB 29dB below PCMAX_L_E-UTRA,c at the minimum uplink configuration specified in Table 7.3.1-2 in TS 36.101 [5] with PCMAX_L_E-UTRA,c as defined in clause 6.2B.4 from TS 38.101-3 [4] for single carrier.
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The blocking characteristic for EN-DC in FR1 is a measure of the receiver's ability of an UE that support EN-DC in FR1 to receive a wanted signal at its assigned channel frequency in the presence of an unwanted interferer on frequencies other than those of the spurious response or the adjacent channels, without this unwanted input signal causing a degradation of the performance of the receiver beyond a specified limit. The blocking performance shall apply at all frequencies except those at which a spurious response occur.
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Intra-band contiguous EN-DC in-band blocking requirement and parameters are defined in Table 7.6B.2.0.1-1.
Table 7.6B.2.0.1-1: In-band blocking for intra-band contiguous EN-DC
	EN-DC Aggregated Bandwidth, MHz
	≤100
	>100, ≤120
	>120, ≤140
	>140, ≤160

	Pw in Transmission Bandwidth Configuration, per CC, dBm
	REFSENS + Aggregated BW specific value below

	
	PW 1
	16.8
	17.5
	18

	NOTE 1:	PW is wanted signal power level at the specified EN-DC aggregated Bandwidth from Table 7.6.1.1A-1 in TS 36.101 [5].
NOTE 2:	Interferer values are specified from Table 7.6.1.1A-2 in TS 36.101 [5].
NOTE 3:	Jammer BW and offset is from Table 7.6.1.1A-1 in TS 36.101 [5] and is applied from the lowest edge of the lowest carrier and the highest edge of the highest carrier.
NOTE 4:	For NR carrier, the transmitter shall be set to 4dB below PCMAX_L,f,c,NR at the minimum uplink configuration specified in Table 7.3.2-3 [2] with PCMAX_L,f,c,NR as defined in clause 6.2B.4.
NOTE 5:	For E-UTRA carrier, the transmitter shall be set to 4dB 29dB below PCMAX_L_E-UTRA,c at the minimum uplink configuration specified in Table 7.3.1-2 in TS 36.101 [5] with PCMAX_L_E-UTRA,c as defined in clause 6.2B.4 for single carrier.



The normative reference for this requirement is TS 38.101-3 [4] clause 7.6B.2.1.
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For the E-TRA sub-block containing one or multiple CC's, the requirement is defined in clause 7.6.1.1 for single carrier operation and in clause 7.6.1.1A for CA in TS 36.101 [5].
For the NR sub-block, the requirement is defined in clause 7.6.2 in TS 38.101-1 [2].
The blocker configuration is defined in the general clause 7.1.
The normative reference for this requirement is TS 38.101-3 [4] clause 7.6B.2.2.
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Inband blocking requirement for E-UTRA single carrier and CA operation specified in clauses 7.6.1.1 and 7.6.1.1A of TS 36.101 [5] and for NR single carrier and CA operation specified in clauses 7.6.2 and 7.6A.2 of TS 38.101-1 [2] apply.
The normative reference for this requirement is TS 38.101-3 [4] clause 7.6B.2.3.
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Inband blocking requirement for E-UTRA single carrier and CA operation specified in clauses 7.6.1.1 and 7.6.1.1A of TS 36.101 [5] and for NR single carrier and CA operation specified in clauses 7.6.2 and 7.6A.2 of TS 38.101-1 [2] apply.
The normative reference for this requirement is TS 38.101-3 [4] clause 7.6B.2.3a.
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Inband blocking requirement for E-UTRA single carrier and CA operation specified in clauses 7.6.1.1 and 7.6.1.1A of TS 36.101 [5] and for NR single carrier and CA operation specified in clauses 7.6.2 and 7.6A.2 of TS 38.101-2 [3] apply.
The normative reference for this requirement is TS 38.101-3 [4] clause 7.6B.2.4.
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Inband blocking requirement for E-UTRA single carrier and CA operation specified in clauses 7.6.1.1 and 7.6.1.1A of TS 36.101 [5] and for NR single carrier and CA operation specified in clauses 7.6.2 and 7.6A.2 of TS 38.101-1 [2] and TS 38.101-2 [3] apply.
The normative reference for this requirement is TS 38.101-3 [4] clause 7.6B.2.5.
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7.6B.2.1.1	Test Purpose
In-band blocking is defined for an unwanted interfering signal falling into the range from 15MHz below to 15MHz above the UE receive band, at which the relative throughput shall meet or exceed the requirement for the specified measurement channels. The lack of in-band blocking ability will decrease the coverage area when other NodeB transmitters exist (except in the adjacent channels and spurious response). 
7.6B.2.1.2	Test Applicability
This test case applies to all types of E-UTRA UE release 15 and forward, supporting intra-band contiguous EN-DC in FR1 with 2 DL CCs.
7.6B.2.1.3	Minimum Conformance Requirements
The minimum conformance requirements are defined in clause 7.6 B.2.0.1.
Exception 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. 
7.6B.2.1.4	Test Description
7.6 B.2.1.4.1	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 and channel bandwidths based on EN-DC operating bands specified in clause 5.3B.1.2, channel bandwidths and sub-carrier spacings for the NR cell specified in TS 38.521-1 [8] clause 5.3 and channel bandwidth for the E-UTRA cell are specified in TS 36.521-1 [10] clause 5.4.2. All of these configurations shall be tested with applicable test parameters for each EN-DC configuration specified in clause 5.3B.1.2 and are shown in Table 7.6B.2.1.4.1-1. The details of the uplink and downlink reference measurement channels (RMCs) are specified in Annex A.2 and A.3 respectively. The details of the OCNG patterns used are specified in TS 36.521-1 [10] Annex A.5 and in TS 38.521-1 [8] Annex A.5 for E-UTRA CG and NR CG respectively. Configurations of PDSCH and PDCCH before measurement are specified in TS 36.521-1 [10] Annex C.2 and in TS 38.521-1 [8] Annex C.2 for E-UTRA CG and NR CG respectively.
Table 7.6B.2.1.4.1-1: Test configuration table
	Initial Conditions

	Test Environment as specified in TS 38.508-1 [6] clause 4.1
	Normal

	Test Frequencies as specified in
TS 38.508-1 [6] clause 4.3.1 for different EN-DC bandwidth classes
	Mid range

	Test EN-DC bandwidth combination as specified in Table 5.3B.1.2-1 across bandwidth combination sets supported by the UE
	Lowest NRB_agg, Highest NRB_agg
(NOTE 3)

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

	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
	REFSENS
	QPSK
	REFSENS

	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].
NOTE 2:	Test Channel Bandwidths are checked separately for each EN-DC band, which applicable channel bandwidths are specified in Table 5.3B.1.2-1.
NOTE 3:	If the UE supports multiple CC Combinations in the EN-DC Configuration with the same NRB_agg , only the combination with the highest NRB_SCG is tested.
NOTE 4:	REFSENS refers to Uplink configuration in Table 7.3.2.3-3 in [8] and Table 7.3.3-2 in [10] for NR and E-UTRA CC respectively.
NOTE 5:	In an E-UTRA band or FR1 band where UE supports 4Rx, the test shall be performed only with 4Rx antennas ports connected and 4Rx REFSENS requirement (TS 38.521-1 [8] Table 7.3.2.5-2) is used in the test requirements.



1.	Connect the SS to the UE antenna connectors as shown in [6] TS 38.508-1 Annex A, in Figure A.3.1.4.1 for SS diagram and clause A.3.2 for UE diagram.
2.	The parameter settings for the E-UTRA cell are set up according to TS 36.508 [11] clause 4.4.3, and the parameter settings for the NR cell are set up according to TS 38.508-1 [6] clause 4.4.3.
3.	Downlink signals are initially set up according to TS 36.521-1 [10] Annex C and TS 38.521-1 [8] Annex C for E-UTRA CG and NR CG respectively, and uplink signals according to TS 36.521-1 [10] Annex H and TS 38.521-1 [8] Annex G for E-UTRA CG and NR CG respectively.
4.	The UL and DL Reference Measurement channels are TS 36.521-1 [10] Annex A.2, A.3 and TS 38.521-1 [8] Annex A.2 , A.3 for E-UTRA CG and NR CG respectively.
5.	Propagation conditions are set according to TS 36.521-1 [10] Annex B.0 and TS 38.521-1 [8] Annex B.0 for E-UTRA CG and NR CG respectively.
6.	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 clause 7.6B.2.1.4.3.
7.6B.2.1.4.2	Test procedure
1.	SS transmits PDSCH via PDCCH DCI format 1A and PDCCH DCI format 1_1 for C_RNTI to transmit the DL RMC according to Table 7.6B.2.1.4.1-1 on E-UTRA CC and NR CC respectively. The SS sends downlink MAC padding bits on the DL RMC.
2.	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 7.6B.2.1.4.1-1 on E-UTRA CC and NR CC respectively. 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 value as defined in Table 7.6B.2.1.5-1. For NR CC and E-UTRA CC, send uplink power control commands to the UE using 1dB power step size to ensure that the UE output power measured by the test system is within the Uplink power control window, defined as -MU to -(MU + Uplink power control window size) dB of the target power level in Table 7.6B.2.1.5-1 +( [10log(S_LCRB/NRB_alloc)] for NR CC, [10log(P_LCRB/NRB_alloc)] for E-UTRA CC) for at least the duration of the Throughput measurement, where:
-	MU is the test system uplink power measurement uncertainty and is specified in Table F.1.3-1 for the carrier frequency f and the channel bandwidth BW
-	For NR CC, Uplink power control window size = 1dB (UE power step size) + 0.7dB (UE power step tolerance) + (Test system relative power measurement uncertainty), where, the UE power step tolerance is specified in TS 38.101-1 [2], Table 6.3.4.3-1 and is 0.7dB for 1dB power step size, and the Test system relative power measurement uncertainty is specified in Table F.1.2-1.
-	For E-UTRA CC, Uplink power control window size = 1dB (UE power step size) + 1.0dB (UE power step tolerance) + (Test system relative power measurement uncertainty), where, the UE power step tolerance is specified in TS 36.101 [5], Table 6.3.5.2.1-1 and is 1.0dB for 1dB power step size, and the Test system relative power measurement uncertainty is specified in Table F.1.2-1 of TS 36.521-1 [10].
4.	Set the parameters of the signal generator for an interfering signal below the aggregated component carriers in Case 1 according to Table 7.6B.2.1.5-1.
5.	Measure the average throughput for a duration sufficient to achieve statistical significance according to Annex H.2.
6.	Repeat steps from 4 to 5, using an interfering signal above the aggregated component carriers in Case 1 at step 4.
7.	Repeat steps from 4 to 6, using interfering signals in Case 2 at steps 4 and 6.
NOTE:	The purpose of the Uplink power control window is to ensure that the actual UE output power is no greater than the target power level, and as close as possible to the target power level. The relationship between the Uplink power control window, the target power level and the corresponding possible actual UE Uplink power window is illustrated in Annex F, clause F.4.
7.6B.2.1.4.3	Message contents
Message contents are according to TS 38.508-1 [6] clause 4.6 Table 4.6.3-118 with condition TRANSFORM_PRECODER_ENABLED.
[bookmark: _Toc27476001]7.6B.2.1.5	Test Requirement
The throughput shall be ≥ 95% of the maximum throughput of the reference measurement channels as specified in TS 36.521-1 [10] Annex A.3 and TS 38.521-1 [8] Annex A.3 for E-UTRA CG and NR CG respectively with parameters specified in Table 7.6B.2.1.5-1 for the specified wanted signal mean power in the presence of interfering signals.
Table 7.6B.2.1.5-1: In-band blocking for intra-band contiguous EN-DC
	EN-DC Aggregated Bandwidth, MHz
	≤100
	>100, ≤120
	>120, ≤140
	>140, ≤160

	Pw in Transmission Bandwidth Configuration, perCC, dBm
	REFSENS + Aggregated BW specific value below

	
	PW 1
	16.8
	17.5
	18

	NOTE 1:	PW is wanted signal power level at the specified EN-DC aggregated Bandwidth from Table 7.6.1.1A-1 in TS 36.101 [5].
NOTE 2:	Interferer values are specified from Table 7.6.1.1A-2 in TS 36.101 [5].
NOTE 3:	Jammer BW and offset is from Table 7.6.1.1A-1 in TS 36.101 [5] and is applied from the lowest edge of the lowest carrier and the highest edge of the highest carrier.
NOTE 4:	For NR carrier, the transmitter shall be set to 4dB below PCMAX_L,f,c,NR at the minimum uplink configuration specified in TS 38.101-1 [2], Table 7.3.2-3 with PCMAX_L,f,c,NR as defined in clause 6.2B.4.
NOTE 5:	For E-UTRA carrier, the transmitter shall be set to 4dB 29dB below PCMAX_L_E-UTRA,c at the minimum uplink configuration specified in TS 36.101 [5], Table 7.3.1-2 with PCMAX_L_E-UTRA,c as defined in clause 6.2B.4 for single carrier.



Table 7.6B.2.1.5-2: Void
Table 7.6B.2.1.5-3: Void
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[bookmark: _Toc27476017][bookmark: _Toc29495476][bookmark: _Toc36116527][bookmark: _Toc36118576][bookmark: _Toc36560691][bookmark: _Toc43977226][bookmark: _Toc52213814][bookmark: _Toc60743281][bookmark: _Toc68206456][bookmark: _Toc75972259][bookmark: _Toc85051701][bookmark: _Toc90493723][bookmark: _Toc90494363][bookmark: _Toc100094405][bookmark: _Toc106873096]7.6B.3	Out-of-band blocking for DC
[bookmark: _Toc27476018][bookmark: _Toc29495477][bookmark: _Toc36116528][bookmark: _Toc36118577][bookmark: _Toc36560692][bookmark: _Toc43977227][bookmark: _Toc52213815][bookmark: _Toc60743282][bookmark: _Toc68206457][bookmark: _Toc75972260][bookmark: _Toc85051702][bookmark: _Toc90493724][bookmark: _Toc90494364][bookmark: _Toc100094406][bookmark: _Toc106873097]7.6B.3.0	Minimum Conformance Requirements
[bookmark: _Toc27476019][bookmark: _Toc29495478][bookmark: _Toc36116529][bookmark: _Toc36118578][bookmark: _Toc36560693][bookmark: _Toc43977228][bookmark: _Toc52213816][bookmark: _Toc60743283][bookmark: _Toc68206458][bookmark: _Toc75972261][bookmark: _Toc85051703][bookmark: _Toc90493725][bookmark: _Toc90494365][bookmark: _Toc100094407][bookmark: _Toc106873098]7.6B.3.0.1	Intra-band contiguous EN-DC
Intra-band contiguous EN-DC out-of-band requirement and parameters are defined in Table 7.6B.3.0.1-1.
Table 7.6B.3.0.1-1: Out-of-band blocking for intra-band contiguous EN-DC
	EN-DC Aggregated Bandwidth, MHz
	≤100
	>100, ≤120
	>120, ≤140
	>140, ≤160

	Pw in Transmission Bandwidth Configuration, perCC, dBm
	REFSENS + Aggregated BW specific value below

	
	9

	NOTE 1:	Interferer values and offsets are specified from Table 7.6.2.1A-2 in TS 36.101 [5]. For inter-band combinations where the intra-band requirements are applicable, in which the E-UTRA band is a subset of an NR-only band, the NR band interferer values and offsets specified from Table 7.6A.3-2 in TS 38.101-1 [2] apply to both E-UTRA and NR carriers.
NOTE 2:	For NR carrier, the transmitter shall be set to 4dB below PCMAX_L,f,c,NR at the minimum uplink configuration specified in Table 7.3.2-3 [2] with PCMAX_L,f,c,NR as defined in clause 6.2B.4.
NOTE 3:	For E-UTRA carrier, the transmitter shall be set to 4dB 29dB below PCMAX_L_E-UTRA,c at the minimum uplink configuration specified in Table 7.3.1-2 [5] with PCMAX_L_E-UTRA,c as defined in clause 6.2B.4 for single carrier.




For Table 7.6.2.1A-2 from TS 36.101 [4] in frequency range 1, 2 and 3, up to exceptions are allowed for spurious response frequencies in each assigned frequency channel when measured using a 1MHz step size. For these exceptions the requirements of subclause 7.7B.1 Spurious response are applicable.
The normative reference for this requirement is TS 38.101-3 [4] clause 7.6B.3.1.
[bookmark: _Toc27476020][bookmark: _Toc29495479][bookmark: _Toc36116530][bookmark: _Toc36118579][bookmark: _Toc36560694][bookmark: _Toc43977229][bookmark: _Toc52213817][bookmark: _Toc60743284][bookmark: _Toc68206459][bookmark: _Toc75972262][bookmark: _Toc85051704][bookmark: _Toc90493726][bookmark: _Toc90494366][bookmark: _Toc100094408][bookmark: _Toc106873099]7.6B.3.0.2	Intra-band non-contiguous EN-DC
For the E-UTRA sub-block containing one or multiple CC's, the requirement is defined in clause 7.6.2.1 for single carrier operation and in clause 7.6.2.1A for CA in TS 36.101 [5].
For the NR sub-block, the requirement is defined in clause 7.6.3 in TS 38.101-1 [2].
The normative reference for this requirement is TS 38.101-3 [4] clause 7.6B.3.2.
[bookmark: _Toc27476021][bookmark: _Toc29495480][bookmark: _Toc36116531][bookmark: _Toc36118580][bookmark: _Toc36560695][bookmark: _Toc43977230][bookmark: _Toc52213818][bookmark: _Toc60743285][bookmark: _Toc68206460][bookmark: _Toc75972263][bookmark: _Toc85051705][bookmark: _Toc90493727][bookmark: _Toc90494367][bookmark: _Toc100094409][bookmark: _Toc106873100]7.6B.3.0.3	Inter-band EN-DC within FR1
Out-of-band blocking requirements for E-UTRA single carrier and CA operation specified in clauses 7.6.2.1 and 7.6.2.1A of TS 36.101 [5] and for NR single carrier and CA operation specified in clauses 7.6.3 and 7.6A.3 of TS 38.101-1 [2] apply for lowest level EN-DC fallbacks (two bands) in clause 5.5B.4.1 with following conditions:
-	one E-UTRA uplink carrier with the output power set to 4dB below PCMAX_L,c and the NR band whose downlink is being tested has its uplink carrier output power set to 29 dB below PCMAX_L,f,c.
-	one NR uplink carrier with the output power set to 4dB below PCMAX_L,f,c on the NR band with both E-UTRA and NR downlinks being tested with E-UTRA output power set to 29 dB below PCMAX_L,c.
If CW interferer falls in a gap between FDL_high of the E-UTRA or NR band and FDL_low of the NR or EUTRA band, where the corresponding OOB ranges 1 and 2 overlap, then the lower level interferer limit of the overlapping OOB ranges applies. 
If FDL_high of the lower E-UTRA or NR band is greater than or equal to the FDL_low of the upper NR or E-UTRA band as in overlapping RX frequency ranges, then the OOB range shall start from the FDL_low of the lower E-UTRA or NR band, and from the FDL_high of the upper NR or E-UTRA band.
For EN-DC combination listed in Table 7.6B.3.0.3-1 under the first test condition above, exceptions to the requirement specified in Table 7.6B.3.0.3-2 are allowed when the second order intermodulation product of the lower frequency band UL carrier and the CW interfering signal fully or partially overlaps with the higher frequency band DL carrier.
Table 7.6B.3.0.3-1: EN-DC combination with exceptions allowed
	EN-DC combination

	DC_5_n78

	DC_8_n77

	DC_8_n78

	DC_8_n79

	DC_11_n77

	DC_18_n77

	DC_18_n78

	DC_18_n79

	DC_19_n77

	DC_19_n78

	DC_19_n79

	DC_20_n77

	DC_20_n78

	DC_21_n77

	DC_26_n77

	DC_26_n78

	DC_26_n79

	DC_28_n77

	DC_28_n78

	DC_28_n79



Table 7.6B.3.0.3-2: Exceptions allowed
	Parameter
	Unit
	Level

	PInterferer (CW)
	dBm
	-441

	NOTE 1:	The requirement applies when , where  and  are the carrier frequencies for lower frequency band UL and higher frequency band DL, respectively.  and  are the channel bandwidths configured for lower frequency band UL carrier and higher frequency band DL carrier in MHz, respectively.



For each of the two test cases in clauses 7.6.2.1 and 7.6.2.1A of [5] and for NR single carrier and CA operation specified in clauses 7.6.3 and 7.6A.3 of TS 38.101-1 [2] for all interferer frequency ranges a maximum of

	

exceptions are allowed for spurious response frequencies in each assigned frequency channel when measured using a step size of  MHz with NRB the number of resource blocks in the downlink transmission bandwidth configuration, CBW the bandwidth of the frequency channel in MHz and n = 1, 2, 3 for SCS = 15, 30, 60 kHz, respectively. For these exceptions, the requirements in clause 7.7 apply.
The normative reference for this requirement is TS 38.101-3 [4] clause 7.6B.3.3.
[bookmark: _Toc27476022][bookmark: _Toc29495481][bookmark: _Toc36116532][bookmark: _Toc36118581][bookmark: _Toc36560696][bookmark: _Toc43977231][bookmark: _Toc52213819][bookmark: _Toc60743286][bookmark: _Toc68206461][bookmark: _Toc75972264][bookmark: _Toc85051706][bookmark: _Toc90493728][bookmark: _Toc90494368][bookmark: _Toc100094410][bookmark: _Toc106873101]7.6B.3.0.3a	Inter-band NE-DC within FR1
Out-of-band blocking requirements for E-UTRA single carrier and CA operation specified in clauses 7.6.2.1 and 7.6.2.1A of TS 36.101 [5] and for NR single carrier and CA operation specified in clauses 7.6.3 and 7.6A.3 of TS 38.101-1 [2] apply for lowest level NE-DC fallbacks (two bands) in clause 5.5B.4a.1 with following conditions:
-	one E-UTRA uplink carrier with the output power set to 4 dB below PCMAX_L,c and the NR band whose downlink is being tested has its uplink carrier output power set to 29 dB below PCMAX_L,f,c.
-	one NR uplink carrier with the output power set to 4 dB below PCMAX_L,f,c on the NR band with both E-UTRA and NR downlinks being tested with E-UTRA output power set to 29 dB below PCMAX_L,c.
The normative reference for this requirement is TS 38.101-3 [4] clause 7.6B.3.3a.
[bookmark: _Toc27476023][bookmark: _Toc29495482][bookmark: _Toc36116533][bookmark: _Toc36118582][bookmark: _Toc36560697][bookmark: _Toc43977232][bookmark: _Toc52213820][bookmark: _Toc60743287][bookmark: _Toc68206462][bookmark: _Toc75972265][bookmark: _Toc85051707][bookmark: _Toc90493729][bookmark: _Toc90494369][bookmark: _Toc100094411][bookmark: _Toc106873102]7.6B.3.0.4	Inter-band EN-DC including FR2
Out-of-band blocking requirements specified for E-UTRA single carrier and CA operation specified in clauses 7.6.2.1 and 7.6.2.1A of TS 36.101 [5] apply for lowest level EN-DC fallbacks (two bands) in clause 5.5B.5.1 with only E-UTRA UL with output power as in TS 36.101 [5] (4dB below PCMAX_L).
The normative reference for this requirement is TS 38.101-3 [4] clause 7.6B.3.4.
[bookmark: _Toc27476024][bookmark: _Toc29495483][bookmark: _Toc36116534][bookmark: _Toc36118583][bookmark: _Toc36560698][bookmark: _Toc43977233][bookmark: _Toc52213821][bookmark: _Toc60743288][bookmark: _Toc68206463][bookmark: _Toc75972266][bookmark: _Toc85051708][bookmark: _Toc90493730][bookmark: _Toc90494370][bookmark: _Toc100094412][bookmark: _Toc106873103]7.6B.3.0.5	Inter-band EN-DC including both FR1 and FR2
Out-of-band blocking requirements specified for E-UTRA single carrier and CA operation specified in clauses 7.6.2.1 and 7.6.2.1A of TS 36.101 [5] and for NR single carrier and CA operation specified in clauses 7.6.3 and 7.6A.3 of TS 38.101-1 [2] apply for lowest level EN-DC fallbacks (three bands) in clause 5.5B.6.2 with only E-UTRA UL with output power as in TS 36.101 [5] (4dB below PCMAX_L).
The normative reference for this requirement is TS 38.101-3 [4] clause 7.6B.3.5.
[bookmark: _Toc27476025][bookmark: _Toc29495484][bookmark: _Toc36116535][bookmark: _Toc36118584][bookmark: _Toc36560699][bookmark: _Toc43977234][bookmark: _Toc52213822][bookmark: _Toc60743289][bookmark: _Toc68206464][bookmark: _Toc75972267][bookmark: _Toc85051709][bookmark: _Toc90493731][bookmark: _Toc90494371][bookmark: _Toc100094413][bookmark: _Toc106873104]7.6B.3.1	Out-of-band blocking for intra-band contiguous EN-DC (2 CCs)
7.6B.3.1.1	Test Purpose
Out-of-band band blocking is defined for an unwanted CW interfering signal falling more than 15 MHz below or above the UE receive band, at which a given average throughput shall meet or exceed the requirement for the specified measurement channels.
For the first 15 MHz below or above the UE receive band the appropriate in-band blocking or adjacent channel selectivity in clause 7.6B.2.1 and clause 7.5B.1 shall be applied.
The lack of out-of-band blocking ability will decrease the coverage area when other NodeB transmitters exist (except in the adjacent channels and spurious response).
7.6B.3.1.2	Test Applicability
This test case applies to all types of E-UTRA UE release 15 and forward, supporting intra-band contiguous EN-DC in FR1 with 2 DL CCs.
7.6B.3.1.3	Minimum Conformance Requirements
The minimum conformance requirements are defined in clause 7.6B.3.0.1.
Exception 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.
7.6B.3.1.4	Test Description
7.6B.3.1.4.1	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 and channel bandwidths based on EN-DC operating bands specified in clause 5.3B.1.2, channel bandwidths and sub-carrier spacings for the NR cell specified in TS 38.521-1 [8] clause 5.3 and channel bandwidth for the E-UTRA cell are specified in TS 36.521-1 [10] clause 5.4.2. All of these configurations shall be tested with applicable test parameters for each EN-DC configuration specified in clause 5.3B.1.2 and are shown in Table 7.6B.3.1.4.1-1. The details of the uplink and downlink reference measurement channels (RMCs) are specified in Annex A.2 and A.3 respectively. The details of the OCNG patterns used are specified in TS 36.521-1 [10] Annex A.5 and in TS 38.521-1 [8] Annex A.5 for E-UTRA CG and NR CG respectively. Configurations of PDSCH and PDCCH before measurement are specified in TS 36.521-1 [10] Annex C.2 and in TS 38.521-1 [8] Annex C.2 for E-UTRA CG and NR CG respectively.
Table 7.6B.3.1.4.1-1: Test configuration table
	Initial Conditions

	Test Environment as specified in TS 38.508-1 [6] clause 4.1
	Normal

	Test Frequencies as specified in
TS 38.508-1 [6] clause 4.3.1 for different EN-DC bandwidth classes
	Mid range

	Test EN-DC bandwidth combination as specified in Table 5.3B.1.2-1 across bandwidth combination sets supported by the UE
	Highest NRB_agg
(NOTE 3)

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

	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
	REFSENS_NR
	QPSK
	REFSEN_LTE S

	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].
NOTE 2:	Test Channel Bandwidths are checked separately for each EN-DC band, which applicable channel bandwidths are specified in Table 5.3B.1.2-1.
NOTE 3:	If the UE supports multiple CC Combinations in the EN-DC Configuration with the same NRB_agg, only the combination with the highest NRB_SCG is tested.
NOTE 4:	REFSENS _NR and REFSENS_LTE refers to Uplink configuration in Table 7.3.2.4.1-3  in 38.521-1 [8] and Table 7.3.4.1-1 in 36.521 [10] for NR and E-UTRA CC respectively.
NOTE 5:	In an E-UTRA band or FR1 band where UE supports 4Rx, the test shall be performed only with 4Rx antennas ports connected and 4Rx REFSENS requirement (TS 38.521-1 [8] Table 7.3.2.5-2) is used in the test requirements.



1.	Connect the SS to the UE antenna connectors as shown in [6] TS 38.508-1 Annex A, in Figure A.3.1.4.2 for SS diagram and clause A.3.2 for UE diagram.
2.	The parameter settings for the cell are set up according to TS 38.508-1 [6] clause 4.4.3.
3.	Downlink signals are initially set up according to TS 36.521-1 [10] Annex C and TS 38.521-1 [8] Annex C for E-UTRA CG and NR CG respectively, and uplink signals according to TS 36.521-1 [10] Annex H and TS 38.521-1 [8] Annex G for E-UTRA CG and NR CG respectively.
4.	The UL and DL Reference Measurement channels are TS 36.521-1 [10] Annex A.2, A.3 and TS 38.521-1 [8] Annex A.2, A.3 for E-UTRA CG and NR CG respectively.
5.	Propagation conditions are set according to TS 36.521-1 [10] Annex B.0 and TS 38.521-1 [8] Annex B.0 for E-UTRA CG and NR CG respectively.
6.	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 clause 7.6B.3.1.4.3.
7.6B.3.1.4.2	Test procedure
1.	SS transmits PDSCH via PDCCH DCI format 1A and PDCCH DCI format 1_1 for C_RNTI to transmit the DL RMC according to Table 7.6B.3.1.4.1-1 on E-UTRA CC and NR CC respectively. The SS sends downlink MAC padding bits on the DL RMC.
2.	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 7.6B.3.1.4.1-1 on E-UTRA CC and NR CC respectively. 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 value as defined in Table 7.6B.3.1.5-1. For NR CC and E-UTRA CC, send uplink power control commands to the UE using 1dB power step size to ensure that the UE output power measured by the test system is within the Uplink power control window, defined as -MU to -(MU + Uplink power control window size) dB of the target power level in Table 7.6B.3.1.5-1 +( [10log(S_LCRB/NRB_alloc)] for NR CC, [10log(P_LCRB/NRB_alloc)] for E-UTRA CC) for at least the duration of the Throughput measurement, where:
-	MU is the test system uplink power measurement uncertainty and is specified in Table F.1.3-1 for the carrier frequency f and the channel bandwidth BW
-	For NR CC, Uplink power control window size = 1dB (UE power step size) + 0.7dB (UE power step tolerance) + (Test system relative power measurement uncertainty), where, the UE power step tolerance is specified in TS 38.101-1 [2], Table 6.3.4.3-1 and is 0.7dB for 1dB power step size, and the Test system relative power measurement uncertainty is specified in Table F.1.2-1.
-	For E-UTRA CC, Uplink power control window size = 1dB (UE power step size) + 1.0dB (UE power step tolerance) + (Test system relative power measurement uncertainty), where, the UE power step tolerance is specified in TS 36.101 [5], Table 6.3.5.2.1-1 and is 1.0dB for 1dB power step size, and the Test system relative power measurement uncertainty is specified in Table F.1.2-1 of TS 36.521-1 [10].
4.	Set the parameters of the CW signal generator for an interfering signal below the aggregated component carriers according to Table 7.6B.3.1.5-1. The frequency step size is 1MHz.
5.	Measure the average throughput for a duration sufficient to achieve statistical significance according to Annex H.2 in TS 38.521-1 [8] for NR band, and Annex G.2 of TS 36.521-1 [10] for EUTRA band.
6.	Record the frequencies for which the throughput doesn't meet the requirements.
7.	Repeat steps from 4 to 6, using an interfering signal above the aggregated component carriers at step 4.
NOTE:	The purpose of the Uplink power control window is to ensure that the actual UE output power is no greater than the target power level, and as close as possible to the target power level. The relationship between the Uplink power control window, the target power level and the corresponding possible actual UE Uplink power window is illustrated in Annex F, clause F.4.
7.6B.3.1.4.3	Message contents
Message contents are according to TS 38.508-1 [6] clause 4.6 Table 4.6.3-118 with condition TRANSFORM_PRECODER_ENABLED.
[bookmark: _Toc27476026]7.6B.3.1.5	Test Requirement
Except for the spurious response frequencies recorded in step 6 of test procedure, the throughput shall be ≥ 95% of the maximum throughput of the reference measurement channels as specified in TS 36.521-1 [10] Annex A.3 and TS 38.521-1 [8] Annex A.3 for E-UTRA CG and NR CG respectively with parameters specified in Table 7.6B.3.1.5-1 for the specified wanted signal mean power in the presence of interfering signals.

The number of spurious response frequencies recorded in step 6 of test procedure shall not exceed exceptions in each assigned frequency channel when measured using a 1MHz step size. For these exceptions the requirements of clause 7.7B Spurious Response are applicable.
Table 7.6B.3.1.5-1: Out-of-band blocking for intra-band contiguous EN-DC
	EN-DC Aggregated Bandwidth, MHz
	≤100
	>100, ≤120
	>120, ≤140
	>140, ≤160

	Pw in Transmission Bandwidth Configuration, perCC, dBm
	REFSENS + Aggregated BW specific value below

	
	9

	NOTE 1:	Interferer values and offsets are specified from Table 7.6.2.1A-2 in TS 36.101 [5]. For inter-band combinations where the intra-band requirements are applicable, in which the E-UTRA band is a subset of an NR-only band, the NR band interferer values and offsets specified from Table 7.6A.3-2 in TS 38.101-1 [2] apply to both E-UTRA and NR carriers.
NOTE 2:	For NR carrier, the transmitter shall be set to 4dB below PCMAX_L,f,c,NR at the minimum uplink configuration specified in Table 7.3.2-3 in TS 8.101-1 [2] with PCMAX_L,f,c,NR as defined in clause 6.2B.4.
NOTE 3:	For E-UTRA carrier, the transmitter shall be set to 4dB 29dB below PCMAX_L_E-UTRA,c at the minimum uplink configuration specified in Table 7.3.1-2in TS 36.101 [5] with PCMAX_L_E-UTRA,c as defined in clause 6.2B.4 for single carrier.



Table 7.6B.3.1.5-2: Void
Table 7.6B.3.1.5-3: Void
[bookmark: _Toc27476027][bookmark: _Toc29495485][bookmark: _Toc36116536][bookmark: _Toc36118585][bookmark: _Toc36560700][bookmark: _Toc43977235][bookmark: _Toc52213823][bookmark: _Toc60743290][bookmark: _Toc68206465][bookmark: _Toc75972268][bookmark: _Toc85051710][bookmark: _Toc90493732][bookmark: _Toc90494372][bookmark: _Toc100094414][bookmark: _Toc106873105]<<Unchanged sections skipped>>
[bookmark: _Toc27476031][bookmark: _Toc29495487][bookmark: _Toc36116538][bookmark: _Toc36118587][bookmark: _Toc36560702][bookmark: _Toc43977237][bookmark: _Toc52213825][bookmark: _Toc60743295][bookmark: _Toc68206470][bookmark: _Toc75972273][bookmark: _Toc85051715][bookmark: _Toc90493737][bookmark: _Toc90494377][bookmark: _Toc100094419][bookmark: _Toc106873110]7.6B.4	Narrow band blocking for DC
[bookmark: _Toc27476032][bookmark: _Toc29495488][bookmark: _Toc36116539][bookmark: _Toc36118588][bookmark: _Toc36560703][bookmark: _Toc43977238][bookmark: _Toc52213826][bookmark: _Toc60743296][bookmark: _Toc68206471][bookmark: _Toc75972274][bookmark: _Toc85051716][bookmark: _Toc90493738][bookmark: _Toc90494378][bookmark: _Toc100094420][bookmark: _Toc106873111]7.6B.4.0	Minimum Conformance Requirements
[bookmark: _Toc27476033][bookmark: _Toc29495489][bookmark: _Toc36116540][bookmark: _Toc36118589][bookmark: _Toc36560704][bookmark: _Toc43977239][bookmark: _Toc52213827][bookmark: _Toc60743297][bookmark: _Toc68206472][bookmark: _Toc75972275][bookmark: _Toc85051717][bookmark: _Toc90493739][bookmark: _Toc90494379][bookmark: _Toc100094421][bookmark: _Toc106873112]7.6B.4.0.1	Intra-band contiguous EN-DC
Intra-band contiguous EN-DC narrow band blocking requirement and parameters are defined in Table 7.6B.4.0.1-1.
Table 7.6B.4.0.1-1: Narrow band blocking parameters for intra-band contiguous EN-DC
	EN-DC Aggregated Bandwidth, MHz
	≤100
	>100, ≤120
	>120, ≤140
	>140, ≤160

	Pw in Transmission Bandwidth Configuration, perCC, dBm
	REFSENS + Aggregated BW specific value below

	
	16

	PUW, dBm (CW)
	-55

	NOTE 1:	Jammer offset is from Table 7.6.3.1A-1 in TS 36.101 [5] and is applied from the lowest edge of the lowest carrier and the highest edge of the highest carrier.
NOTE 2:	For NR carrier, the transmitter shall be set to 4dB below PCMAX_L,f,c,NR at the minimum uplink configuration specified in Table 7.3.2-3 [2]with PCMAX_L,f,c,NR as defined in clause 6.2B.4.
NOTE 3:	For E-UTRA carrier, the transmitter shall be set to 4dB 29dB below PCMAX_L_E-UTRA,c at the minimum uplink configuration specified in Table 7.3.1-2 [5] with PCMAX_L_E-UTRA,c as defined in clause 6.2B.4 for single carrier.
NOTE 4:	If NR carrier BW > 40 MHz, no narrow band blocking requirements apply when blocker is applied at the edge of the NR carrier.



The normative reference for this requirement is TS 38.101-3 [4] clause 7.6B.4.1.
[bookmark: _Toc27476034][bookmark: _Toc29495490][bookmark: _Toc36116541][bookmark: _Toc36118590][bookmark: _Toc36560705][bookmark: _Toc43977240][bookmark: _Toc52213828][bookmark: _Toc60743298][bookmark: _Toc68206473][bookmark: _Toc75972276][bookmark: _Toc85051718][bookmark: _Toc90493740][bookmark: _Toc90494380][bookmark: _Toc100094422][bookmark: _Toc106873113]7.6B.4.0.2	Intra-band non-contiguous EN-DC
For the E-TRA sub-block containing one or multiple CC's, the requirement is defined in clause 7.6.3.1 for single carrier operation and in clause 7.6.3.1A for CA in TS 36.101 [5].
For the NR sub-block, the requirement is defined in clause 7.6.4 in TS 38.101-1 [2].
The blocker configuration is defined in the general clause 7.1.
The normative reference for this requirement is TS 38.101-3 [4] clause 7.6B.4.2.
[bookmark: _Toc27476035][bookmark: _Toc29495491][bookmark: _Toc36116542][bookmark: _Toc36118591][bookmark: _Toc36560706][bookmark: _Toc43977241][bookmark: _Toc52213829][bookmark: _Toc60743299][bookmark: _Toc68206474][bookmark: _Toc75972277][bookmark: _Toc85051719][bookmark: _Toc90493741][bookmark: _Toc90494381][bookmark: _Toc100094423][bookmark: _Toc106873114]7.6B.4.0.3	Inter-band EN-DC within FR1
Narrow band blocking requirement for E-UTRA single carrier and CA operation specified in clauses 7.6.3.1 and 7.6.3.1A of TS 36.101 [5] and for NR single carrier and CA operation specified in clauses 7.6.4 and 7.6A.4 of TS 38.101-1 [2] apply.
The normative reference for this requirement is TS 38.101-3 [4] clause 7.6B.4.3.
[bookmark: _Toc27476036][bookmark: _Toc29495492][bookmark: _Toc36116543][bookmark: _Toc36118592][bookmark: _Toc36560707][bookmark: _Toc43977242][bookmark: _Toc52213830][bookmark: _Toc60743300][bookmark: _Toc68206475][bookmark: _Toc75972278][bookmark: _Toc85051720][bookmark: _Toc90493742][bookmark: _Toc90494382][bookmark: _Toc100094424][bookmark: _Toc106873115]7.6B.4.0.3a	Inter-band NE-DC within FR1
Narrow band blocking requirement for E-UTRA single carrier and CA operation specified in clauses 7.6.3.1 and 7.6.3.1A of TS 36.101 [5] and for NR single carrier and CA operation specified in clauses 7.6.4 and 7.6A.4 of TS 38.101-1 [2] apply.
The normative reference for this requirement is TS 38.101-3 [4] clause 7.6B.4.3a.
[bookmark: _Toc27476037][bookmark: _Toc29495493][bookmark: _Toc36116544][bookmark: _Toc36118593][bookmark: _Toc36560708][bookmark: _Toc43977243][bookmark: _Toc52213831][bookmark: _Toc60743301][bookmark: _Toc68206476][bookmark: _Toc75972279][bookmark: _Toc85051721][bookmark: _Toc90493743][bookmark: _Toc90494383][bookmark: _Toc100094425][bookmark: _Toc106873116]7.6B.4.0.4	Inter-band EN-DC including FR2
Narrow band blocking requirement for E-UTRA single carrier and CA operation specified in clauses 7.6.3.1 and 7.6.3.1A of TS 36.101 [5] apply.
The normative reference for this requirement is TS 38.101-3 [4] clause 7.6B.4.4.
[bookmark: _Toc27476038][bookmark: _Toc29495494][bookmark: _Toc36116545][bookmark: _Toc36118594][bookmark: _Toc36560709][bookmark: _Toc43977244][bookmark: _Toc52213832][bookmark: _Toc60743302][bookmark: _Toc68206477][bookmark: _Toc75972280][bookmark: _Toc85051722][bookmark: _Toc90493744][bookmark: _Toc90494384][bookmark: _Toc100094426][bookmark: _Toc106873117]7.6B.4.0.5	Inter-band EN-DC including both FR1 and FR2
Narrow band blocking requirement for E-UTRA single carrier and CA operation specified in clauses 7.6.3.1 and 7.6.3.1A of TS 36.101 [5] and for NR single carrier and CA operation specified in clauses 7.6.4 and 7.6A.4 of TS 38.101-1 [2] apply.
The normative reference for this requirement is TS 38.101-3 [4] clause 7.6B.4.5.
[bookmark: _Toc27476039][bookmark: _Toc29495495][bookmark: _Toc36116546][bookmark: _Toc36118595][bookmark: _Toc36560710][bookmark: _Toc43977245][bookmark: _Toc52213833][bookmark: _Toc60743303][bookmark: _Toc68206478][bookmark: _Toc75972281][bookmark: _Toc85051723][bookmark: _Toc90493745][bookmark: _Toc90494385][bookmark: _Toc100094427][bookmark: _Toc106873118]7.6B.4.1	Narrow band blocking for intra-band contiguous EN-DC (2 CCs)
7.6B.4.1.1	Test Purpose
Verifies a receiver's ability to receive EN-DC signals at its assigned channel frequencies in the presence of an unwanted narrow band CW interferer at a frequency, which is less than the nominal channel spacing.
The lack of narrow-band blocking ability will decrease the coverage area when other NodeB transmitters exist (except in the adjacent channels and spurious response).
7.6B.4.1.2	Test Applicability
This test case applies to all types of E-UTRA UE release 15 and forward, supporting intra-band contiguous EN-DC in FR1 with 2 DL CCs.
7.6B.4.1.3	Minimum Conformance Requirements
The minimum conformance requirements are defined in clause 7.6B.4.0.1.
Exception 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.
7.6B.4.1.4	Test Description
7.6B.4.1.4.1	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 and channel bandwidths based on EN-DC operating bands specified in clause 5.3B.1.2, channel bandwidths and sub-carrier spacings for the NR cell specified in TS 38.521-1 [8] clause 5.3 and channel bandwidth for the E-UTRA cell are specified in TS 36.521-1 [10] clause 5.4.2. All of these configurations shall be tested with applicable test parameters for each EN-DC configuration specified in clause 5.3B.1.2 and are shown in Table 7.6B.4.1.4.1-1. The details of the uplink and downlink reference measurement channels (RMCs) are specified in Annex A.2 and A.3 respectively. The details of the OCNG patterns used are specified in TS 36.521-1 [10] Annex A.5 and in TS 38.521-1 [8] Annex A.5 for E-UTRA CG and NR CG respectively. Configurations of PDSCH and PDCCH before measurement are specified in TS 36.521-1 [10] Annex C.2 and in TS 38.521-1 [8] Annex C.2 for E-UTRA CG and NR CG respectively.
Table 7.6B.4.1.4.1-1: Test configuration table
	Initial Conditions

	Test Environment as specified in TS 38.508-1 [6] clause 4.1
	Normal

	Test Frequencies as specified in
TS 38.508-1 [6] clause 4.3.1 for different EN-DC bandwidth classes
	Mid range

	Test EN-DC bandwidth combination as specified in Table 5.3B.1.2-1 across bandwidth combination sets supported by the UE
	Lowest NRB_agg, Highest NRB_agg
(NOTE 3)

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

	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
	REFSENS
	QPSK
	REFSENS

	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].
NOTE 2:	Test Channel Bandwidths are checked separately for each EN-DC band, which applicable channel bandwidths are specified in Table 5.3B.1.2-1.
NOTE 3:	If the UE supports multiple CC Combinations in the EN-DC Configuration with the same NRB_agg , only the combination with the highest NRB_SCG is tested.
NOTE 4:	REFSENS refers to Uplink configuration in Table 7.3.2.3-3 in [8] and Table 7.3.3-2 in [10] for NR and E-UTRA CC respectively.
NOTE 5:	In an E-UTRA band or FR1 band where UE supports 4Rx, the test shall be performed only with 4Rx antennas ports connected and 4Rx REFSENS requirement (TS 38.521-1 [8] Table 7.3.2.5-2) is used in the test requirements.



1.	Connect the SS to the UE antenna connectors as shown in [6] TS 38.508-1 Annex A, in Figure A.3.1.4.2 for SS diagram and clause A.3.2 for UE diagram.
2.	The parameter settings for the E-UTRA cell are set up according to TS 36.508 [11] clause 4.4.3, and the parameter settings for the NR cell are set up according to TS 38.508-1 [6] clause 4.4.3.
3.	Downlink signals are initially set up according to TS 36.521-1 [10] Annex C and TS 38.521-1 [8] Annex C for E-UTRA CG and NR CG respectively, and uplink signals according to TS 36.521-1 [10] Annex H and TS 38.521-1 [8] Annex G for E-UTRA CG and NR CG respectively.
4.	The UL and DL Reference Measurement channels are TS 36.521-1 [10] Annex A.2, A.3 and TS 38.521-1 [8] Annex A.2 , A.3 for E-UTRA CG and NR CG respectively.
5.	Propagation conditions are set according to TS 36.521-1 [10] Annex B.0 and TS 38.521-1 [8] Annex B.0 for E-UTRA CG and NR CG respectively.
6.	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 clause 7.6B.4.1.4.3.
7.6B.4.1.4.2	Test procedure
1.	SS transmits PDSCH via PDCCH DCI format 1A and PDCCH DCI format 1_1 for C_RNTI to transmit the DL RMC according to Table 7.6B.4.1.4.1-1 on E-UTRA CC and NR CC respectively. The SS sends downlink MAC padding bits on the DL RMC.
2.	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 7.6B.4.1.4.1-1 on E-UTRA CC and NR CC respectively. 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 value as defined in Table 7.6B.4.1.5-1. For NR CC and E-UTRA CC, send uplink power control commands to the UE using 1dB power step size to ensure that the UE output power measured by the test system is within the Uplink power control window, defined as -MU to -(MU + Uplink power control window size) dB of the target power level in Table 7.6B.4.1.5-1 +( [10log(S_LCRB/NRB_alloc)] for NR CC, [10log(P_LCRB/NRB_alloc)] for E-UTRA CC) for at least the duration of the Throughput measurement, where:
-	MU is the test system uplink power measurement uncertainty and is specified in Table F.1.3-1 for the carrier frequency f and the channel bandwidth BW
-	For NR CC, Uplink power control window size = 1dB (UE power step size) + 0.7dB (UE power step tolerance) = 1.7dB, where, the UE power step tolerance is specified in TS 38.101-1 [2], Table 6.3.4.3-1 and is 0.7dB for 1dB power step size.
-	For E-UTRA CC, Uplink power control window size = 1dB (UE power step size) + 1.0dB (UE power step tolerance) = 2.0dB, where, the UE power step tolerance is specified in TS 36.101 [5], Table 6.3.5.2.1-1 and is 1.0dB for 1dB power step size.
4.	Set the parameters of the CW signal generator for an interfering signal below the aggregated component carriers according to Table 7.6B.4.1.5-1.
5.	Measure the average throughput for a duration sufficient to achieve statistical significance according to Annex H.2.
6.	Repeat steps from 4 to 5, using an interfering signal above the aggregated component carriers at step 4.
NOTE:	The purpose of the Uplink power control window is to ensure that the actual UE output power is no greater than the target power level, and as close as possible to the target power level. The relationship between the Uplink power control window, the target power level and the corresponding possible actual UE Uplink power window is illustrated in Annex F, clause F.4.
7.6B.4.1.4.3	Message contents
Message contents are according to TS 38.508-1 [6] clause 4.6 Table 4.6.3-118 with condition TRANSFORM_PRECODER_ENABLED.
[bookmark: _Toc27476040]7.6B.4.1.5	Test Requirement
The throughput shall be ≥ 95% of the maximum throughput of the reference measurement channels as specified in TS 36.521-1 [10] Annex A.3 and TS 38.521-1 [8] Annex A.3 for E-UTRA CG and NR CG respectively with parameters specified in Table 7.6B.4.1.5-1 for the specified wanted signal mean power in the presence of interfering signals.
Table 7.6B.4.1.5-1: Narrow band blocking for intra-band contiguous EN-DC
	EN-DC Aggregated Bandwidth, MHz
	≤100
	>100, ≤120
	>120, ≤140
	>140, ≤160

	Pw in Transmission Bandwidth Configuration, perCC, dBm
	REFSENS + Aggregated BW specific value below

	
	16

	PUW, dBm (CW)
	-55

	NOTE 1:	Jammer offset is from Table 7.6.3.1A-1 in TS 36.101 [5] and is applied from the lowest edge of the lowest carrier and the highest edge of the highest carrier.
NOTE 2:	For NR carrier, the transmitter shall be set to 4dB below PCMAX_L,f,c,NR at the minimum uplink configuration specified in Table 7.3.2-3 in TS 38.101-1 [2] with PCMAX_L,f,c,NR as defined in clause 6.2B.
NOTE 3:	For E-UTRA carrier, the transmitter shall be set to 4dB 29dB below PCMAX_L_E-UTRA,c at the minimum uplink configuration specified in Table 7.3.1-2 in TS 36.101 [5] with PCMAX_L_E-UTRA,c as defined in clause 6.2B.4 for single carrier.
NOTE 4:	If NR carrier BW > 40 MHz, no narrow band blocking requirements apply when blocker is applied at the edge of the NR carrier.



Table 7.6B.4.1.5-2: Void
Table 7.6B.4.1.5-3: Void
[bookmark: _Toc27476041][bookmark: _Toc29495496][bookmark: _Toc36116547][bookmark: _Toc36118596][bookmark: _Toc36560711][bookmark: _Toc43977246][bookmark: _Toc52213834][bookmark: _Toc60743304][bookmark: _Toc68206479][bookmark: _Toc75972282][bookmark: _Toc85051724][bookmark: _Toc90493746][bookmark: _Toc90494386][bookmark: _Toc100094428][bookmark: _Toc106873119]<<Unchanged sections skipped>>
[bookmark: _Toc27476054][bookmark: _Toc29495505][bookmark: _Toc36116556][bookmark: _Toc36118605][bookmark: _Toc36560720][bookmark: _Toc43977255][bookmark: _Toc52213843][bookmark: _Toc60743313][bookmark: _Toc68206488][bookmark: _Toc75972291][bookmark: _Toc85051734][bookmark: _Toc90493756][bookmark: _Toc90494396][bookmark: _Toc100094442][bookmark: _Toc106873133]7.7B	Spurious response for DC
[bookmark: _Toc27476055][bookmark: _Toc29495506][bookmark: _Toc36116557][bookmark: _Toc36118606][bookmark: _Toc36560721][bookmark: _Toc43977256][bookmark: _Toc52213844][bookmark: _Toc60743314][bookmark: _Toc68206489][bookmark: _Toc75972292][bookmark: _Toc85051735][bookmark: _Toc90493757][bookmark: _Toc90494397][bookmark: _Toc100094443][bookmark: _Toc106873134]7.7B.0	Minimum Conformance Requirements
[bookmark: _Toc27476056][bookmark: _Toc29495507][bookmark: _Toc36116558][bookmark: _Toc36118607][bookmark: _Toc36560722][bookmark: _Toc43977257][bookmark: _Toc52213845][bookmark: _Toc60743315][bookmark: _Toc68206490][bookmark: _Toc75972293][bookmark: _Toc85051736][bookmark: _Toc90493758][bookmark: _Toc90494398][bookmark: _Toc100094444][bookmark: _Toc106873135]7.7B.0.1	Intra-band contiguous EN-DC
Intra-band contiguous EN-DC spurious response requirement and parameters are defined in Table 7.7B.0.1-1. 
Table 7.7B.0.1-1: Spurious Response Parameters for intra-band contiguous EN-DC
	EN-DC Aggregated Bandwidth, MHz
	≤100
	>100, ≤120
	>120, ≤140
	>140, ≤160

	Pw in Transmission Bandwidth Configuration, perCC, dBm
	REFSENS + Aggregated BW specific value below

	
	9

	Pinterferer, dBm (CW)
	-44

	NOTE 1:	For NR carrier, the transmitter shall be set to 4dB below PCMAX_L,f,c,NR at the minimum uplink configuration specified in Table 7.3.2-3 in TS 38.101-1 [2] with PCMAX_L,f,c,NR as defined in clause 6.2B.4.
NOTE 2:	For E-UTRA carrier, the transmitter shall be set to 4dB 29dB below PCMAX_L_E-UTRA,c at the minimum uplink configuration specified in Table 7.3.1-2 in TS 36.101 [5] with PCMAX_L_E-UTRA,c as defined in clause 6.2B.4 for single carrier.



The normative reference for this requirement is TS 38.101-3 [4] clause 7.7B.1.
[bookmark: _Toc27476057][bookmark: _Toc29495508][bookmark: _Toc36116559][bookmark: _Toc36118608][bookmark: _Toc36560723][bookmark: _Toc43977258][bookmark: _Toc52213846][bookmark: _Toc60743316][bookmark: _Toc68206491][bookmark: _Toc75972294][bookmark: _Toc85051737][bookmark: _Toc90493759][bookmark: _Toc90494399][bookmark: _Toc100094445][bookmark: _Toc106873136]7.7B.0.2	Intra-band non-contiguous EN-DC
For the E-UTRA sub-block containing one or multiple CC's, the requirement is defined in clause 7.7.1 for single carrier operation and in clause 7.7.1A for CA in TS 36.101 [5].
For the NR sub-block, the requirement is defined in clause 7.7 in TS 38.101-1 [2].
The normative reference for this requirement is TS 38.101-3 [4] clause 7.7B.2.
[bookmark: _Toc27476058][bookmark: _Toc29495509][bookmark: _Toc36116560][bookmark: _Toc36118609][bookmark: _Toc36560724][bookmark: _Toc43977259][bookmark: _Toc52213847][bookmark: _Toc60743317][bookmark: _Toc68206492][bookmark: _Toc75972295][bookmark: _Toc85051738][bookmark: _Toc90493760][bookmark: _Toc90494400][bookmark: _Toc100094446][bookmark: _Toc106873137]7.7B.0.3	Inter-band EN-DC within FR1
Spurious response requirement for E-UTRA single carrier and CA operation specified in clauses 7.7.1 and 7.7.1A of TS 36.101 [5] and for NR single carrier and CA operation specified in clauses 7.7 and 7.7A of TS 38.101-1 [2] apply for lowest level EN-DC fallbacks (two bands) in clause 5.5B.4.1 with following conditions:
-	one E-UTRA uplink carrier with the output power set to 4 dB below PCMAX_L,c and the NR band whose downlink is being tested has its uplink carrier output power set to 29 dB below PCMAX_L,f,c.
-	one NR uplink carrier with the output power set to 4 dB below PCMAX_L,f,c on the NR band with both E-UTRA and NR downlinks being tested with E-UTRA output power set to 29 dB below PCMAX_L,c.
The normative reference for this requirement is TS 38.101-3 [4] clause 7.7B.3.
[bookmark: _Toc27476059][bookmark: _Toc29495510][bookmark: _Toc36116561][bookmark: _Toc36118610][bookmark: _Toc36560725][bookmark: _Toc43977260][bookmark: _Toc52213848][bookmark: _Toc60743318][bookmark: _Toc68206493][bookmark: _Toc75972296][bookmark: _Toc85051739][bookmark: _Toc90493761][bookmark: _Toc90494401][bookmark: _Toc100094447][bookmark: _Toc106873138]7.7B.0.3a	Inter-band NE-DC within FR1
Spurious response requirement for E-UTRA single carrier and CA operation specified in clauses 7.7.1 and 7.7.1A of TS 36.101 [5] and for NR single carrier and CA operation specified in clauses 7.7 and 7.7A of TS 38.101-1 [2] apply for lowest level NE-DC fallbacks (two bands) in clause 5.5B.4a.1 with following conditions:
-	one E-UTRA uplink carrier with the output power set to 4 dB below PCMAX_L,c and the NR band whose downlink is being tested has its uplink carrier output power set to 29 dB below PCMAX_L,f,c.
-	one NR uplink carrier with the output power set to 4 dB below PCMAX_L,f,c on the NR band with both E-UTRA and NR downlinks being tested with E-UTRA output power set to 29 dB below PCMAX_L,c.
The normative reference for this requirement is TS 38.101-3 [4] clause 7.7B.3a.
[bookmark: _Toc27476060][bookmark: _Toc29495511][bookmark: _Toc36116562][bookmark: _Toc36118611][bookmark: _Toc36560726][bookmark: _Toc43977261][bookmark: _Toc52213849][bookmark: _Toc60743319][bookmark: _Toc68206494][bookmark: _Toc75972297][bookmark: _Toc85051740][bookmark: _Toc90493762][bookmark: _Toc90494402][bookmark: _Toc100094448][bookmark: _Toc106873139]7.7B.0.4	Inter-band EN-DC including FR2
Spurious response requirement for E-UTRA single carrier and CA operation specified in clauses 7.7.1 and 7.7.1A  of TS 36.101 [5] apply for lowest level EN-DC fallbacks (two bands) in clause 5.5B.5.1 with only E-UTRA UL with output power as in TS 36.101 [5] (4 dB below PCMAX_L).
The normative reference for this requirement is TS 38.101-3 [4] clause 7.7B.4.
[bookmark: _Toc27476061][bookmark: _Toc29495512][bookmark: _Toc36116563][bookmark: _Toc36118612][bookmark: _Toc36560727][bookmark: _Toc43977262][bookmark: _Toc52213850][bookmark: _Toc60743320][bookmark: _Toc68206495][bookmark: _Toc75972298][bookmark: _Toc85051741][bookmark: _Toc90493763][bookmark: _Toc90494403][bookmark: _Toc100094449][bookmark: _Toc106873140]7.7B.0.5	Inter-band EN-DC including both FR1 and FR2
Spurious response requirement for E-UTRA single carrier and CA operation specified in clauses 7.7.1 and 7.7.1A of TS 36.101 [5] and for NR single carrier and CA operation specified in clauses 7.7 and 7.7A of TS 38.101-1 [2] apply for lowest level EN-DC fallbacks (three bands) in clause 5.5B.6.2 with only E-UTRA UL with output power as in TS 36.101 [5] (4 dB below PCMAX_L).
The normative reference for this requirement is TS 38.101-3 [4] clause 7.7B.5.
[bookmark: _Toc27476062][bookmark: _Toc29495513][bookmark: _Toc36116564][bookmark: _Toc36118613][bookmark: _Toc36560728][bookmark: _Toc43977263][bookmark: _Toc52213851][bookmark: _Toc60743321][bookmark: _Toc68206496][bookmark: _Toc75972299][bookmark: _Toc85051742][bookmark: _Toc90493764][bookmark: _Toc90494404][bookmark: _Toc100094450][bookmark: _Toc106873141]7.7B.1	Spurious Response for intra-band contiguous EN-DC (2 CCs)
7.7B.1.1	Test Purpose
Spurious response for EN-DC verifies the receiver's ability to receive a wanted aggregated signal on its assigned channel frequency without exceeding a given degradation due to the presence of an unwanted CW interfering signal at any other frequency at which a response is obtained i.e. for which the out of band blocking limit as specified in clause 7.6B.3.1 is not met.
The lack of the spurious response ability decreases the coverage area when other unwanted interfering signal exists at any other frequency.
7.7B.1.2	Test Applicability
This test case applies to all types of E-UTRA UE release 15 and forward, supporting intra-band contiguous EN-DC in FR1 with 2 DL CCs.
7.7B.1.3	Minimum Conformance Requirements
The minimum conformance requirements are defined in clause 7.7B.0.1.
Exception 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.
7.7B.1.4	Test Description
7.7B.1.4.1	Initial condition
The initial conditions shall be the same as in clause 7.6B.3.1.4.1 in order to test spurious responses obtained in clause 7.6B.3.1 under the same conditions.
7.7B.1.4.2	Test procedure
1.	SS transmits PDSCH via PDCCH DCI format 1A and PDCCH DCI format 1_1 for C_RNTI to transmit the DL RMC according to Table 7.6B.3.1.4.1-1 on E-UTRA CC and NR CC respectively. The SS sends downlink MAC padding bits on the DL RMC.
2.	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 7.6B.3.1.4.1-1 on E-UTRA CC and NR CC respectively. 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 value as defined in Table 7.7B.1.5-1. For NR CC and E-UTRA CC, send uplink power control commands to the UE using 1dB power step size to ensure that the UE output power measured by the test system is within the Uplink power control window, defined as -MU to -(MU + Uplink power control window size) dB of the target power level in Table 7.7B.1.5-1 +( [10log(S_LCRB/NRB_alloc)] for NR CC, [10log(P_LCRB/NRB_alloc)] for E-UTRA CC) for at least the duration of the Throughput measurement, where:
-	MU is the test system uplink power measurement uncertainty and is specified in Table F.1.3-1 for the carrier frequency f and the channel bandwidth BW.
-	For NR CC, Uplink power control window size = 1dB (UE power step size) + 0.7dB (UE power step tolerance) + (Test system relative power measurement uncertainty), where, the UE power step tolerance is specified in TS 38.101-1 [2], Table 6.3.4.3-1 and is 0.7dB for 1dB power step size, and the Test system relative power measurement uncertainty is specified in Table F.1.2-1.
-	For E-UTRA CC, Uplink power control window size = 1dB (UE power step size) + 1.0dB (UE power step tolerance) + (Test system relative power measurement uncertainty), where, the UE power step tolerance is specified in TS 36.101 [5], Table 6.3.5.2.1-1 and is 1.0dB for 1dB power step size, and the Test system relative power measurement uncertainty is specified in Table F.1.2-1 of  TS 36.521-1 [10].
4.	Set the parameters of the CW signal generator for an interfering signal according to Table 7.7B.1.5-1. The spurious frequencies are taken from records in the final step of test procedures in clause 7.6B.3.1.4.2.
5.	For each spurious frequency, Measure the average throughput for a duration sufficient to achieve statistical significance according to Annex H.2.
NOTE:	The purpose of the Uplink power control window is to ensure that the actual UE output power is no greater than the target power level, and as close as possible to the target power level. The relationship between the Uplink power control window, the target power level and the corresponding possible actual UE Uplink power window is illustrated in Annex F, clause F.4.
7.7B.1.4.3	Message contents
Message contents are according to TS 38.508-1 [6] clause 4.6 Table 4.6.3-118 with condition TRANSFORM_PRECODER_ENABLED.
[bookmark: _Toc27476063]7.7B.1.5	Test Requirement
The throughput shall be ≥ 95% of the maximum throughput of the reference measurement channels as specified in TS 36.521-1 [10] Annex A.3 and TS 38.521-1 [8] Annex A.3 for E-UTRA CG and NR CG respectively with parameters specified in Table 7.7B.1.5-1 for the specified wanted signal mean power in the presence of interfering signals.
Table 7.7B.1.5-1: Spurious Response for intra-band contiguous EN-DC
	EN-DC Aggregated Bandwidth, MHz
	≤100
	>100, ≤120
	>120, ≤140
	>140, ≤160

	Pw in Transmission Bandwidth Configuration, perCC, dBm
	REFSENS + Aggregated BW specific value below

	
	9

	Pinterferer, dBm (CW)
	-44

	NOTE 1:	For NR carrier, the transmitter shall be set to 4dB below PCMAX_L,f,c,NR at the minimum uplink configuration specified in Table 7.3.2-3 in TS 38.101-1 [2] with PCMAX_L,f,c,NR as defined in clause 6.2B.4.
NOTE 2:	For E-UTRA carrier, the transmitter shall be set to 4dB 29dB below PCMAX_L_E-UTRA,c at the minimum uplink configuration specified in Table 7.3.1-2 in TS 36.101 [5] with PCMAX_L_E-UTRA,c as defined in clause 6.2B.4 for single carrier.



Table 7.7B.1.5-2: Void
Table 7.7B.1.5-3: Void
[bookmark: _Toc27476064][bookmark: _Toc29495514][bookmark: _Toc36116565][bookmark: _Toc36118614][bookmark: _Toc36560729][bookmark: _Toc43977264][bookmark: _Toc52213852][bookmark: _Toc60743322][bookmark: _Toc68206497][bookmark: _Toc75972300][bookmark: _Toc85051743][bookmark: _Toc90493765][bookmark: _Toc90494405][bookmark: _Toc100094451][bookmark: _Toc106873142]<<Unchanged sections skipped>>
[bookmark: _Toc27476071][bookmark: _Toc29495519][bookmark: _Toc36116570][bookmark: _Toc36118619][bookmark: _Toc36560734][bookmark: _Toc43977269][bookmark: _Toc52213857][bookmark: _Toc60743330][bookmark: _Toc68206505][bookmark: _Toc75972308][bookmark: _Toc85051751][bookmark: _Toc90493773][bookmark: _Toc90494413][bookmark: _Toc100094462][bookmark: _Toc106873153]7.8B.2	Wide band Intermodulation
[bookmark: _Toc27476072][bookmark: _Toc29495520][bookmark: _Toc36116571][bookmark: _Toc36118620][bookmark: _Toc36560735][bookmark: _Toc43977270][bookmark: _Toc52213858][bookmark: _Toc60743331][bookmark: _Toc68206506][bookmark: _Toc75972309][bookmark: _Toc85051752][bookmark: _Toc90493774][bookmark: _Toc90494414][bookmark: _Toc100094463][bookmark: _Toc106873154]7.8B.2.0	Minimum Conformance Requirements
[bookmark: _Toc27476073][bookmark: _Toc29495521][bookmark: _Toc36116572][bookmark: _Toc36118621][bookmark: _Toc36560736][bookmark: _Toc43977271][bookmark: _Toc52213859][bookmark: _Toc60743332][bookmark: _Toc68206507][bookmark: _Toc75972310][bookmark: _Toc85051753][bookmark: _Toc90493775][bookmark: _Toc90494415][bookmark: _Toc100094464][bookmark: _Toc106873155]7.8B.2.0.1	Intra-band contiguous EN-DC
Intra-band contiguous EN-DC wide band intermodulation requirement and parameters are defined in Table 7.8B.2.0.1-1.
Table 7.8B.2.0.1-1: Wide band intermodulation
	EN-DC Aggregated Bandwidth, MHz
	≤100
	>100, ≤120
	>120, ≤140
	>140, ≤160

	Pw in Transmission Bandwidth Configuration, perCC, dBm
	PW 1
	16.8
	17.5
	18.0

	Pinterferer 1, dBm (CW)2
	-46

	Pinterferer 2, dBm (Modulated)2
	-46

	NOTE 1:	PW is wanted signal power level from Table 7.8.1A-1 in TS 36.101 [5]
NOTE 2:	Jammer BW and offsets is from Table 7.8.1A-1 [5] and is applied from the lowest edge of the lowest carrier and the highest edge of the highest carrier
NOTE 3:	For NR carrier, the transmitter shall be set to 4dB below PCMAX_L,f,c at the minimum uplink configuration specified in Table 7.3-3 with PCMAX_L,f,c as defined in clause 6.2B.4.
NOTE 4:	For E-UTRA carrier, the transmitter shall be set to 4dB 29dB below PCMAX_L,c at the minimum uplink configuration specified in Table 7.3-1-2 with PCMAX_L,c as defined in clause 6.2B.4 for single carrier.



The normative reference for this requirement is TS 38.101-3 [4] clause 7.8B.2.1.
[bookmark: _Toc27476074][bookmark: _Toc29495522][bookmark: _Toc36116573][bookmark: _Toc36118622][bookmark: _Toc36560737][bookmark: _Toc43977272][bookmark: _Toc52213860][bookmark: _Toc60743333][bookmark: _Toc68206508][bookmark: _Toc75972311][bookmark: _Toc85051754][bookmark: _Toc90493776][bookmark: _Toc90494416][bookmark: _Toc100094465][bookmark: _Toc106873156]7.8B.2.0.2	Intra-band non-contiguous EN-DC
For the E-UTRA sub-block containing one or multiple CC's, the requirement is defined in clause 7.8.1 for single carrier operation and in clause 7.8.1A for CA in TS 36.101 [5]. 
For the NR sub-block, the requirement is defined in clause 7.8.2 in TS 38.101-1 [2].
The blocker configuration is defined in the general clause 7.1 and the requirement only apply for out of gap interferers.
The normative reference for this requirement is TS 38.101-3 [4] clause 7.8B.2.2.
[bookmark: _Toc27476075][bookmark: _Toc29495523][bookmark: _Toc36116574][bookmark: _Toc36118623][bookmark: _Toc36560738][bookmark: _Toc43977273][bookmark: _Toc52213861][bookmark: _Toc60743334][bookmark: _Toc68206509][bookmark: _Toc75972312][bookmark: _Toc85051755][bookmark: _Toc90493777][bookmark: _Toc90494417][bookmark: _Toc100094466][bookmark: _Toc106873157]7.8B.2.0.3	Inter-band EN-DC within FR1
Wide band Intermodulation requirement for E-UTRA single carrier and CA operation specified in clauses 7.8.1 and 7.8.1A of TS 36.101 [5] and for NR single carrier and CA operation specified in clauses 7.8.2 and 7.8A.2 of TS 38.101-1 [2] apply.
The normative reference for this requirement is TS 38.101-3 [4] clause 7.8B.2.3.
[bookmark: _Toc27476076][bookmark: _Toc29495524][bookmark: _Toc36116575][bookmark: _Toc36118624][bookmark: _Toc36560739][bookmark: _Toc43977274][bookmark: _Toc52213862][bookmark: _Toc60743335][bookmark: _Toc68206510][bookmark: _Toc75972313][bookmark: _Toc85051756][bookmark: _Toc90493778][bookmark: _Toc90494418][bookmark: _Toc100094467][bookmark: _Toc106873158]7.8B.2.0.4	Inter-band EN-DC including FR2
Wide band Intermodulation requirement for E-UTRA single carrier and CA operation specified in clauses 7.8.1 and 7.8.1A of TS 36.101 [5] apply.
The normative reference for this requirement is TS 38.101-3 [4] clause 7.8B.2.4.
[bookmark: _Toc27476077][bookmark: _Toc29495525][bookmark: _Toc36116576][bookmark: _Toc36118625][bookmark: _Toc36560740][bookmark: _Toc43977275][bookmark: _Toc52213863][bookmark: _Toc60743336][bookmark: _Toc68206511][bookmark: _Toc75972314][bookmark: _Toc85051757][bookmark: _Toc90493779][bookmark: _Toc90494419][bookmark: _Toc100094468][bookmark: _Toc106873159]7.8B.2.0.5	Inter-band EN-DC including both FR1 and FR2
Wide band Intermodulation requirement for E-UTRA single carrier and CA operation specified in clauses 7.8.1 and 7.8.1A of TS 36.101 [5] and for NR single carrier and CA operation specified in clauses 7.8.2 and 7.8A.2 of TS 38.101-1 [2] apply.
The normative reference for this requirement is TS 38.101-3 [4] clause 7.8B.2.5.
[bookmark: _Toc27476078][bookmark: _Toc29495526][bookmark: _Toc36116577][bookmark: _Toc36118626][bookmark: _Toc36560741][bookmark: _Toc43977276][bookmark: _Toc52213864][bookmark: _Toc60743337][bookmark: _Toc68206512][bookmark: _Toc75972315][bookmark: _Toc85051758][bookmark: _Toc90493780][bookmark: _Toc90494420][bookmark: _Toc100094469][bookmark: _Toc106873160]7.8B.2.1	Wideband Intermodulation for intra-band contiguous EN-DC (2 CCs)
Editor's note:	This clause is incomplete. The following aspects are either missing or not yet determined:
-	UL Power configuration is TBD
7.8B.2.1.1	Test Purpose
Intermodulation response tests the UE's ability to receive data with a given average throughput for a specified reference measurement channel, in the presence of two or more interfering signals which have a specific frequency relationship to the wanted signal, under conditions of ideal propagation and no added noise.
A UE unable to meet the throughput requirement under these conditions will decrease the coverage area when two or more interfering signals exist which have a specific frequency relationship to the wanted signal.
7.8B.2.1.2	Test Applicability
This test case applies to all types of E-UTRA UE release 15 and forward, supporting intra-band contiguous EN-DC in FR1 with 2 DL CCs.
7.8B.2.1.3	Minimum Conformance Requirements
The minimum conformance requirements are defined in clause 7.8B.2.0.1.
Exception 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.
7.8B.2.1.4	Test Description
7.8B.2.1.4.1	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 and channel bandwidths based on EN-DC operating bands specified in clause 5.3B.1.2, channel bandwidths and sub-carrier spacings for the NR cell specified in TS 38.521-1 [8] clause 5.3 and channel bandwidth for the E-UTRA cell are specified in TS 36.521-1 [10] clause 5.4.2. All of these configurations shall be tested with applicable test parameters for each EN-DC configuration specified in clause 5.3B.1.2 and are shown in table 7.8B.2.1.4.1-1. 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 36.521-1 [10] Annex C.2 and in TS 38.521-1 [8] Annex C.2 for E-UTRA CG and NR CG respectively.
Table 7.8B.2.1.4.1-1: Test configuration table
	Initial Conditions

	Test Environment as specified in TS 38.508-1 [6] clause 4.1
	Normal

	Test Frequencies as specified in
TS 38.508-1 [6] clause 4.3.1 for different EN-DC bandwidth classes
	Mid range

	Test EN-DC bandwidth combination as specified in Table 5.3B.1.2-1 across bandwidth combination sets supported by the UE
	Lowest NRB_agg, Highest NRB_agg
(NOTE 3)

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

	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
	REFSENS
	QPSK
	REFSENS

	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].
NOTE 2:	Test Channel Bandwidths are checked separately for each E-UTRA band, which applicable channel bandwidths are specified in Table 5.3B.1.2-1.
NOTE 3:	If the UE supports multiple CC Combinations in the EN-DC Configuration with the same NRB_agg, only the combination with the highest NRB_SCG is tested.
NOTE 4:	REFSENS refers to Uplink configuration in Table 7.3.2-3 in [8] and Table 7.3.3-2 in [10] for NR and E-UTRA CC respectively.
NOTE 5:	In an E-UTRA band or NR FR1 band where UE supports 4Rx, the test shall be performed only with 4Rx antennas ports connected and 4Rx REFSENS requirement (TS 38.521-1 [8] Table 7.3.2.5-2) is used in the test requirements.



1.	Connect the SS to the UE antenna connectors as shown in [6] TS 38.508-1 A.3.1.2.1 for SS diagram and A.3.2 for UE diagram.
2.	The parameter settings for the E-UTRA cell are set up according to TS 36.508 [11] clause 4.4.3, and the parameter settings for the NR cell are set up according to TS 38.508-1 [6] clause 4.4.3.
3.	Downlink signals are initially set up according to TS 36.521-1 [10] Annex C.0 and TS 38.521-1 [8] Annex C.0 for E-UTRA CG and NR CG respectively, and uplink signals according to TS 36.521-1 [10] Annex H and TS 38.521-1 [8] Annex G for E-UTRA CG and NR CG respectively.
4.	The UL Reference Measurement channels are TS 36.521-1 [10] Annex A.2 and TS 38.521-1 [8] Annex A.2 for E-UTRA CG and NR CG respectively.
5.	Propagation conditions are set according to TS 36.521-1 [10] Annex B.0 and TS 38.521-1 [8] Annex B.0 for E-UTRA CG and NR CG respectively.
6.	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 clause 6.2B.1.1.4.3.
7.8B.2.1.4.2	Test procedure
1.	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 7.8B.2.1.4.1-1 on E-UTRA CC and NR CC respectively. 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 value as defined in Table 7.8B.2.1.5-1. For NR CC and E-UTRA CC, send uplink power control commands to the UE using 1dB power step size to ensure that the UE output power measured by the test system is within the Uplink power control window, defined as -MU to -(MU + Uplink power control window size) dB of the target power level in Table 7.8B.2.1.5-1 +( [10log(S_LCRB/NRB_alloc)] for NR CC, [10log(P_LCRB/NRB_alloc)] for E-UTRA CC) for at least the duration of the Throughput measurement, where:
-	MU is the test system uplink power measurement uncertainty and is specified in Table F.1.3-1 for the carrier frequency f and the channel bandwidth BW.
-	For NR CC, Uplink power control window size = 1dB (UE power step size) + 0.7dB (UE power step tolerance) + (Test system relative power measurement uncertainty), where, the UE power step tolerance is specified in TS 38.101-1 [2], Table 6.3.4.3-1 and is 0.7dB for 1dB power step size. and the Test system relative power measurement uncertainty is specified in Table F.1.2-1.
-	For E-UTRA CC, Uplink power control window size = 1dB (UE power step size) + 1.0dB (UE power step tolerance) + (Test system relative power measurement uncertainty), where, the UE power step tolerance is specified in TS 36.101 [5], Table 6.3.5.2.1-1 and is 1.0dB for 1dB power step size, and the Test system relative power measurement uncertainty is specified in Table F.1.2-1 of  TS 36.521-1 [10].
3.	Set the Interfering signal levels to the values as defined in Table 7.8B.2.1.5-1 and frequency below the wanted signal
4.	Measure the average throughput for a duration sufficient to achieve statistical significance according to Annex G.2.
5.	Repeat steps from 2 to 4, using an interfering signal above the wanted signal at step 3.
NOTE:	The purpose of the Uplink power control window is to ensure that the actual UE output power is no greater than the target power level, and as close as possible to the target power level. The relationship between the Uplink power control window, the target power level and the corresponding possible actual UE Uplink power window is illustrated in Annex F, clause F.4.
7.8B.2.1.4.3	Message contents
Message contents are according to TS 38.508-1 [5] clause 4.6 with DFT-s-OFDM condition in Table 4.6.3-118 PUSCH-Config.
[bookmark: _Toc27476079]7.8B.2.1.5	Test Requirement
The throughput shall be ≥ 95% of the maximum throughput of the reference measurement channels as specified in Annex A.3.2 with parameters specified in Table 7.8B.2.1.5-1 for the specified wanted signal mean power in the presence of two interfering signals.
Table 7.8B.2.1.5-1: Wide band intermodulation
	EN-DC Aggregated Bandwidth, MHz
	≤100
	>100, ≤120
	>120, ≤140
	>140, ≤160

	Pw in Transmission Bandwidth Configuration, perCC, dBm
	PW 1
	16.8
	17.5
	18.0

	Pinterferer 1, dBm (CW)2
	-46

	Pinterferer 2, dBm (Modulated)2
	-46

	NOTE 1:	PW is wanted signal power level from Table 7.8.1A-1 in TS 36.101 [5]
NOTE 2:	Jammer BW and offsets is from Table 7.8.1A-1 in TS 36.101 [5] and is applied from the lowest edge of the lowest carrier and the highest edge of the highest carrier
NOTE 3:	For NR carrier, the transmitter shall be set to 4dB below PCMAX_L,f,c at the minimum uplink configuration specified in Table 7.3-3 with PCMAX_L,f,c as defined in clause 6.2.4 from [2].
NOTE 4:	For E-UTRA carrier, the transmitter shall be set to 4dB 29dB below PCMAX_L,c at the minimum uplink configuration specified in Table 7.3-1-2 with PCMAX_L,c as defined in clause 6.2.5 for single carrier and in Table 7.3-1A-1 with PCMAX_L as defined in clause 6.2.5A for LTE-CA from TS 36.101 [5].



Table 7.8B.2.1.5-2: Void
<<End of change>>
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