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7.6B.3
Out-of-band blocking for EN-DC
7.6B.3.0
Minimum Conformance Requirements
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.3.1-1. 

Table 7.6B.3.0-1: 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 [5].

NOTE 2:
For NR carrier, the transmitter shall be set to 4dB below PCMAX_L,f,c at the minimum uplink configuration specified in Table 7.3.2-3 with PCMAX_L,f,c as defined in subclause 6.2.4 from [2].

NOTE 3:
For E-UTRA carrier, the transmitter shall be set to 4dB below PCMAX_L,c at the minimum uplink configuration specified in Table 7.3.1-2 with PCMAX_L,c as defined in subclause 6.2.5 for single carrier and in Table 7.3.1A-1 with PCMAX_L as defined in subclause 6.2.5A for LTE-CA from [5].


The normative reference for this requirement is TS 38.101-3 [4] clause 7.6B.3.1.
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 sub-clause 7.6.2.1 for single carrier operation and in sub-clause 7.6.2.1A for CA in [5].
For the NR sub-block, the requirement is defined in sub-clause 7.6.3 in [2].

The normative reference for this requirement is TS 38.101-3 [4] clause 7.6B.3.2.
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 sub-clauses 7.6.2.1 and 7.6.2.1A of [5] and for NR single carrier and CA operation specified in sub-clauses 7.6.3 and 7.6A.3 of [2] apply for lowest level EN-DC fallbacks (two bands) in section 5.2B.4.1 with following conditions:
-
one E-UTRA uplink carrier with the output power set to 4dB below PCMAX_L and the NR band whose downlink is being tested has its uplink carrier output power set to minimum output power as defined in sub-clause 6.3.1 of [2].

-
one NR uplink carrier with the output power set to 4dB below PCMAX_L on the NR band with both E-UTRA and NR downlinks being tested with E-UTRA output power set to minimum output power as defined in sub-clause 6.3.2.1 of [5].
The normative reference for this requirement is TS 38.101-3 [4] clause 7.6B.3.3.
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 sub-clauses 7.6.2.1 and 7.6.2.1A of [5] apply for lowest level EN-DC fallbacks (two bands) in section 5.2B.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.
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 sub-clauses 7.6.2.1 and 7.6.2.1A of [5] and for NR single carrier and CA operation specified in sub-clauses 7.6.3 and 7.6A.3 of [2] apply for lowest level EN-DC fallbacks (three bands) in section 5.2B.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.
<<Unchaged sections skipped>>

7.6B.3.3
Out-of-band blocking for inter-band EN-DC within FR1 (2 CCs)
Editor’s note: The following aspects are either missing or not yet determined:


-
Working assumption: RIB,c is applied to Interferer.
7.6B.3.3.1
Test Purpose

Same test purpose as in clause 7.6.3.1 in TS 38.521-1 [8] for the NR carrier.

7.6B.3.3.2
Test Applicability

This test case applies to all types of E-UTRA UE release 15 and forward, supporting inter-band EN-DC within FR1.

7.6B.3.3.3
Minimum Conformance Requirements

The minimum conformance requirements are defined in clause 7.6B.3.0.3.

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.3.3.4
Test Description













7.6B.3.3.4.1
Initial conditions

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.

For each supported inter-band EN-DC combination specified in subclause 5.2B.4.1, the initial test configurations for NR carrier consist of environmental conditions test frequencies, test channel bandwidths and sub-carrier spacing based on NR operating bands specified in Table 5.3.5-1 of TS 38.521-1[8]. All of these configurations shall be tested with applicable test parameters for each channel bandwidth, and are shown in Table 7.6B.3.3.4.1-1. The details of the uplink reference measurement channels (RMCs) are specified in Annexe A2.2 of TS 38.521-1[8]. Configurations of PDSCH and PDCCH before measurement are specified in Annex C.2 of TS 38.521-1[8].

For each supported inter-band EN-DC combination specified in subclause 5.2B.4.1, the initial test configurations for E-UTRA band consist of environmental conditions, test frequencies, and channel bandwidths based on E-UTRA bands specified in Table 5.4.2.1-1 of TS 36.521-1[10]. All of these configurations shall be tested with applicable test parameters for each channel bandwidth, and are shown in Table 7.6B.3.3.4.1-1. The details of the downlink and uplink reference measurement channels (RMCs) are specified in Annexes A.2 and A.3 of TS36.521-1[10]. The details of the OCNG patterns used are specified in Annex A.5. Configurations of PDSCH and PDCCH before measurement are specified in Annex C.2 of TS36.521-1[10].

Table 7.6B.3.3.4.1-6: Test Configuration Table for EN-DC in NR FR1 (two bands)
	Initial Conditions

	Test Environment as specified in TS 38.508-1 [6] subclause 4.1
	NC

	NR Test Frequencies as specified in TS 38.508-1 [6] subclause4.3.1, 

E-UTRA Test Frequencies as specified in

TS36.508 [11] subclause 4.3.1
	One combination of frequencies chosen arbitrarily from low or high range for NR and LTE respectively

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

	Network signalling value
	NS_01

Unless given by Table 7.3.3-3 for the band with active uplink carrier

	Test Parameters for DC Configurations

	ID
	DC Configuration / NRB_agg
	DL Allocation
	UL Allocation (Note 2,3)

	
	DC Configuration
	E-UTRA 

Ch BW/NRB
	NR Ch BW/NRB
	CC MOD

E-UTRA/NR
	E-UTRA & NR 
RB allocation
	CC MOD 

E-UTRA/NR
	E-UTRA & NR allocations
(LCRB @ RBstart)

	
	E-UTRA
	NR
	
	
	
	PCC
	SCC
	
	

	
	Band 
	Range
	Band 
	Range
	
	
	
	
	
	
	

	Default Test Settings for a DC_XA-nYA Configuration

	1
	X
	Low or High
	Y
	Low or High
	Highest NRB
	Lowest NRB
	QPSK /CP-OFDM QPSK 
	All RBs
	QPSK/ DFT-s-OFDM QPSK 
	REFSENS
	REFSENS

	2
	X
	Low or High 
	Y
	Low or High
	Highest NRB
	Mid NRB
	QPSK /CP-OFDM QPSK
	All RBs
	QPSK/ DFT-s-OFDM QPSK
	REFSENS
	REFSENS

	3
	X
	Low or High
	Y
	Low or High
	Highest NRB
	Highest NRB
	QPSK /CP-OFDM QPSK
	All RBs
	QPSK/ DFT-s-OFDM QPSK
	REFSENS
	REFSENS

	Note 1:
Both of the transmitters initially shall be set 4dB below PCMAX_L as defined in subclause 6.2.5A. In case Single UL is allowed and the UE only indicates support of “Single UL” the output power of the active UL shall be set at PCMAX_L,c or set to the maximum output power according to the UE power scaling capability. 

Note 2:
Use DC Configuration – specific test points if present in the table, otherwise use test points from matching Group Test Settings, if present in the table. Otherwise use the Default Test Settings test points.

Note 3:
X,Y correspond to the different bands in the DC Configuration. E.g. for DC_1A-n3A, X=1, Y=3.

Note 4:
REFSENS refers to the E-UTRA bands and NR band NRB ‘s single carrier Uplink RB allocation for reference sensitivity according to table 7.3.5-2 of TS 36.521-1 and Table 7.3.2.4.1-3 of TS 38.521-1, respectively.


1.
Connect the SS to the UE antenna connectors as shown in TS 38.508-1 [5] Annex A, Figure A.3.1.1.1 for TE diagram and section A.3.2.1 for UE diagram.

2.
The parameter settings for NR cell are set up according to TS 38.508-1 [5] subclause 4.4.3. The parameter settings for E-URA cell are set up according to TS 36.508 [11] subclause 4.4.3

3.
NR downlink signals are initially set up according to Annex C.0, C.1, C.2, C.3.1, and uplink signals according to Annex G.0, G.1, G.2, and G.3.1 of TS38.521-1 [8]. 

4.
E-UTRA downlink signals are initially set up according to Annex C0, C.1 and C.3.0, and uplink signals according to Annex H.1 and H.3.0 of TS36.521-1[10].

5.
The UL Reference Measurement channels for NR and E-UTRA are set according to Table 7.6B.3.3.4.1-1. 

6.
NR propagation conditions are set according to Annex B.0. E-UTRA propagation conditions are set according to Annex B.0 of TS 36.521-1 [10]

7.
Ensure the UE is in state RRC_CONNECTED with generic procedure parameters Connectivity EN-DC, DC bearer MCG and SCG, Connected without release On are set according to TS 38.508-1[6] clause 4.5. Message contents are defined in clause 7.6B.3.3.4.3.

7.6B.3.3.4.2
Test procedure

1.
NR SS sends uplink scheduling information for each UL HARQ process via PDCCH DCI format 0 and DCI format [0_1] for C_RNTI to schedule the UL RMC according to Table 7.6B.3.3.4-1 on both EN-DC component carriers. Since the UL has no payload and no loopback data to send the UE sends uplink MAC padding bits on the UL RMC.

2.
E-UTRA SS sends uplink scheduling information for each UL HARQ process via PDCCH DCI format 0 for C_RNTI to schedule the UL RMC according to Table 7.6B.3.3.4-1. Since the UE has no payload data to send, the UE transmits uplink MAC padding bits on the UL RMC. 

3.
Repeat steps 4 to 8 for each CW interferer frequency which is on the grid of 1MHz interval (E-UTRA) or 
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4.  Set the parameters of the CW signal generator for an interfering signal according to Table 7.6.3.5-2 or 7.6.3.5-4 of TS38.521-1 [8] or Table 7.6.3.5-2 of TS36.521-1 [10]. PInterferer can be conflicted between each tables, then the lower of the PInterferer applies. [Use the highest RIB,c among EN-DC bands for Pinterferer calculation]. 
5.
Set the NR downlink signal level according to the Table 7.6.3.5-2 or 7.6.3.5-4 of TS38.521-1 [8]. Send uplink power control commands to the UE (less or equal to1 dB step size should be used), to ensure that the UE output power is within - PW ±PW dB of the 4dB below PCMAX_L with PCMAX_L as defined in clause 6.2.4 of TS38.521-1 [8], for at least the duration of the throughput measurement. PW is the power window according to Table 7.6.3.5-5 of TS38.521-1[8] for the carrier frequency f and the channel bandwidth BW.
6.
Set the E-UTRA downlink signal level according to the Table 7.6.3.5-2 or 7.6.3.5-4 of TS36.521-1 [10]. Send uplink power control commands to the UE (less or equal to 1dB step size should be used), to ensure that the UE output power is within +0, - 3.4 dB of the 4dB below PCMAX_L with PCMAX_L as defined in clause 6.2.5 of TS36.521-1[10] for carrier frequency f ≤ 3.0GHz or within +0, -4.0 dB of the target level for carrier frequency 3.0GHz < f ≤ 4.2GHz, for at least the duration of the throughput measurement, and propagation conditions are set according to Annex B.0 of TS36.521-1[10].
7.
If current CW interfere frequency is associated with E-UTRA, measure the average throughput for all the E-UTRA carrier(s) indicated in the Table 7.6B.3.3.4-1 for a duration sufficient to achieve statistical significance according to Annex G.2 of TS36.521-1[10]. If current CW interfere frequency is associated with NR, measure the average throughput for all the NR carrier(s) indicated in the Table 7.6B.3.3.4-1 for a duration sufficient to achieve statistical significance according to Annex H.2 of TS 38.521-1[8].
8. Depending on the result in step 7, execute following steps.

-
If both E-UTRA and NR throughput is tested in step 7 and LTE and/or NR carrier thoughput does not meet the requirement, 
-
or, if only the NR throughput is tested in step 7 and the thoughput does not meet the requirement, 
-
Then, execute following steps

-
Execute steps 4 to 7 with the exceptions: UE output power for NR carrier is minimum output power, [use RIB,c relevant to the NR carrier for Pinterferer calculation]. Only the thoughtput of NR carrier is measured.
-
Execute steps 4 to 7 for each LTE and NR carrier with the exceptions: UE output power for LTE carrier is minimum output power, [use RIB,c relevant to the carrier for Pinterferer calculation].  
-
If any of the measured thoughputs does not meet the requirements, record the pairs of CW frequency and carrier.

-
If only the E-UTRA throughput is tested in step 7 and the thoughput does not meet the requirement,
-
Execute steps 4 to 7 for each E-UTRA and NR carrier with the exceptions: UE output power for LTE carrier is minimum output power, [use RIB,c relevant to the carrier for Pinterferer calculation].  
-
If any of the measured thoughputs does not meet the requrements, record the pairs of CW frequency and carrier.

7.6B.3.3.4.3
Message contents

Message contents are according to TS 38.508-1 [5] subclause 4.6 for NR band. Message contents are according to TS 36.508 [7] subclause 4.6 for EUTRA band. 

7.6B.3.3.5
Test Requirement

For NR carrier same test requirement as in clause 7.6.3.5 in TS 38.521-1 [8] with the exceptions of uplink carrier output power as defined in 7.6B.3.3.3.
For E-UTRA carrier same test requirement as in clause 7.6.2.5 in TS 36.521-1 [10] with the exceptions of uplink carrier output power as defined in 7.6B.3.3.3.
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7.7B
Spurious response for EN-DC in FR1
7.7B.0
Minimum Conformance Requirements
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 at the minimum uplink configuration specified in Table 7.3.2-3 with PCMAX_L,f,c as defined in subclause 6.2.4 from [2].

NOTE 2:
For E-UTRA carrier, the transmitter shall be set to 4dB below PCMAX_L,c at the minimum uplink configuration specified in Table 7.3.1-2 with PCMAX_L,c as defined in subclause 6.2.5 for single carrier and in Table 7.3.1A-1 with PCMAX_L as defined in subclause 6.2.5A for LTE-CA from [5].


The normative reference for this requirement is TS 38.101-3 [4] clause 7.7B.1.
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 sub-clause 7.7.1 for single carrier operation and in sub-clause 7.7.1A for CA in [5].
For the NR sub-block, the requirement is defined in sub-clause 7.7 is [2].

The normative reference for this requirement is TS 38.101-3 [4] clause 7.7B.2.
7.7B.0.3
Inter-band EN-DC within FR1

Spurious response requirement for E-UTRA single carrier and CA operation specified in sub-clauses 7.7.1 and 7.7.1A of [5] and for NR single carrier and CA operation specified in sub-clauses 7.7 and 7.7A of [2] apply for lowest level EN-DC fallbacks (two bands) in section 5.2B.4.1 with following conditions:
-
one E-UTRA uplink carrier with the output power set to 4dB below PCMAX_L and the NR band whose downlink is being tested has its uplink carrier output power set to minimum output power as defined in sub-clause 6.3.1 of [2].

-
one NR uplink carrier with the output power set to 4dB below PCMAX_L on the NR band with both E-UTRA and NR downlinks being tested with E-UTRA output power set to minimum output power as defined in sub-clause 6.3.2.1 of [5].
The normative reference for this requirement is TS 38.101-3 [4] clause 7.7B.3.
7.7B.0.4
Inter-band EN-DC including FR2

Spurious response requirement for E-UTRA single carrier and CA operation specified in sub-clauses 7.7.1 and 7.7.1A  of [5] apply for lowest level EN-DC fallbacks (two bands) in section 5.2B.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 7.7B.4.
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 sub-clauses 7.7.1 and 7.7.1A of [5] and for NR single carrier and CA operation specified in sub-clauses 7.7 and 7.7A of [2] apply for lowest level EN-DC fallbacks (three bands) in section 5.2B.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 7.7B.5.
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7.7B.3
Spurious Response for inter-band EN-DC within FR1 (2 CCs)


7.7B.3.1
Test Purpose

Same test purpose as in clause 7.7.1 in TS 38.521-1 [8] for the NR carrier.

7.7B.3.2
Test Applicability

This test case applies to all types of E-UTRA UE release 15 and forward, supporting inter-band EN-DC within FR1.

7.7B.3.3
Minimum Conformance Requirements

The minimum conformance requirements are defined in clause 7.7B.0.3.
No exception requirements applicable to NR or LTE. LTE anchor agnostic approach is applied.
7.7B.3.4
Test Description

Same test description as in clause 7.7.4 in TS 38.521-1 [8] for the NR carrier with the following exceptions: 
The initial conditions shall be the same as the initial conditions in clause 7.6B.3.3.4 in order to test spurious responses obtained in clause 7.6B.3.3 under the same conditions.



7.7B.3.5
Test Requirement

Same test requirement as in clause 7.7.5 in TS 38.521-1 [8].
For NR carrier same test requirement as in clause 7.7.5 in TS 38.521-1 [8] with the exceptions of uplink carrier output power as defined in 7.6B.3.3.3.
For E-UTRA carrier same test requirement as in clause 7.7.5 in TS 36.521-1 [10] with the exceptions of uplink carrier output power as defined in 7.6B.3.3.3.
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