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<< Start of changes >>

7.3
Reference sensitivity

7.3A
Reference sensitivity for CA without EN-DC

7.3A.1
General

For NR CA operation NR single carrier REFSENS requirements defined in [2] and [3] apply to all downlink bands part of NR CA configurations listed in Table 5.2A.1-1 unless sensitivity degradation is allowed as defined in clause 7.3A in TS 38.101-3 [4].
7.3A.2
Reference sensitivity power level for CA without EN-DC

7.3A.2.1
Test purpose

Same test purpose as in 7.3.2 in TS 38.521-1 [8] for NR FR1 carrier(s) and 7.3.2 in TS 38.521-2 [9] for NR FR2 carrier(s).

7.3A.2.2
Test applicability
The requirements in this test are not testable due to issues with combined testing of NR FR1 conducted mode with NR FR2 in radiated mode. Therefore, the conducted and radiated requirements are tested separately.

No test case details are specified. The SA requirements for receiver sensitivity power level apply and are tested in TS 38.521-1 [8] clause 7.3 and 7.3A and TS 38.521-2 [9] clause 7.3 and 7.3A.
7.3A.3
ΔRIB,c for CA without EN-DC




7.3A.3.1
ΔRIB,c for Inter-band CA between FR1 and FR2 without EN-DC
The ΔRIB,c for NR FR1 band and FR2 band of inter-band CA defined in table 5.5A.1-1 is set to zero.

7.3A.4
Void



	
	
	
	
	
	

	
	
	
	
	
	


7.3B
Reference sensitivity level for DC

7.3B.1
General

For EN-DC, E-UTRA and NR single carrier REFSENS requirements defined in [2], [3] and [4] apply to all downlink bands of EN-DC configurations listed in clause 5.5B, unless sensitivity degradation exception is allowed in this clause of this specification, section 7.3 in TS 38.101-1 [2] or section 7.3 in TS 36.101 [4]. Allowed exceptions specified in this clause also apply to any higher order EN-DC configuration combination containing one of the band combinations that exception is allowed for. Reference sensitivity exeptions are specified by applying maximum sensitivity degradation (MSD) into applicaple REFSENS requirement. EN-DC REFSENS requirements shall be met for NR uplink transmissions using QPSK DFT-s-OFDM waveforms as defined in clause 7.3.2 [2]. Unless otherwise specified UL allocation uses the lowest SCS allowable for a given channel BW.

In case of interband EN-DC the receiver REFSENS requirements in this clause do not apply for 1.4 and 3 MHz E-UTRA carriers.
7.3B.2
Reference sensitivity for EN-DC

Editor’s Note: Final section structure under further analysis and discussion.

7.3B.2.0
Minimum Conformance Requirements of Reference sensitivity for EN-DC

7.3B.2.0.1
Intra-band contiguous EN-DC

For Intra-band contiguous EN-DC configurations listed in Table 7.3B.2.0.1-1, the reference sensitivity is defined only for the specific uplink and downlink test points which are specified in Table 7.3B.2.0.1-1 and E-UTRA and NR single carrier requriements do not apply.
Table 7.3B.2.0.1-1: Reference sensitivity (MSD) for intra-band DC bandwidth class

	EN-DC configuration/channel allocations/MSD

	DC configuration
	E-UTRA/NR band
	FC (UL)

(MHz)
	Channel bandwidth

(MHz)
	UL

allocation (LCRB)
	FC (DL)

(MHz)
	MSD

(dB)
	Duplex mode

	DC_(n)71AA
	71
	665.5
	5
	5 (RBend =24)
	619.5
	0
	FDD

	
	n71
	675.5
	15
	15 (RBstart = 0)
	629.5
	1.8
	

	DC_(n)71AA
	71
	670.5
	15
	15 (RBend = 74)
	624.5
	0
	

	
	n71
	680.5
	5
	5 (RBstart = 0)
	634.5
	1.6
	

	DC_(n)71AA
	71
	668
	10
	10 (RBend = 49)
	622
	0
	

	
	n71
	678
	10
	10 (RBstart = 0)
	632
	1.7
	

	DC_(n)71AA
	71
	668
	10
	10 (RBstart = 0)
	622
	17.2
	

	
	n71
	678
	10
	10 (RBend = 51)
	632
	29.4
	


7.3B.2.0.2
Intra-band non-contiguous EN-DC

For DC_3A_n3A intra-band non-contiguous EN-DC combination, only single switched UL is supported in rel.15, therefore, no MSD is specified and E-UTRA and NR single carrier requriements apply.

7.3B.2.0.3
Inter-band EN-DC within FR1

Reference sensitivity exceptions are specified for the condition when there is uplink transmission only in the aggressor band.

7.3B.2.0.4
Inter-band EN-DC including FR2
Reference sensitivity requirement for E-UTRA single carrier and CA operation specified in sub-clauses 7.3 and 7.3A of [5] and for NR single carrier and CA operation specified in sub-clauses 7.3 and 7.3A of [3] apply.
<< Unchanged sections skipped >>
7.3B.2.4
Reference sensitivity for Inter-band EN-DC including FR2
Editor's note:
This test case is not complete. Following aspects are either missing or not yet determined:

· Working assumption: to avoid LTE CA testing in inter-band EN-DC including FR2 and only PCC band is configured.
· How to choose the LTE anchor when LTE CA is implemented is FFS.
7.3B.2.4.1
Reference sensitivity for Inter-band EN-DC including FR2 (2 CCs)
7.3B.2.4.1.1
Test purpose

Same test purpose as in clause 7.3.2.1 in TS 38.521-2 [9] for the NR carrier.

7.3B.2.4.1.2
Test applicability

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

7.3B.2.4.1.3
Minimum conformance requirements

Same minimum conformance requirements as in clause 7.3B.2.0.4.
No exception requirements applicable to NR or LTE. LTE anchor agnostic approach is applied.
The normative reference for this requirement is TS 38.101-3 [4] subclause 7.3B.2.4.

7.3B.2.4.1.4
Test description

7.3B.2.4.1.4.1
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.

The initial test configurations consist of environmental conditions, test frequencies and channel bandwidths based on EN-DC operating bands specified in clause 5.2B.1, channel bandwidths and sub-carrier spacings for the NR cell specified in TS 38.521-2 [9] clause 5.3 and channel bandwidth for the E-UTRA cell are specified in TS 36.521-1 [10] clause 5.4.2. All valid configurations shall be tested with applicable test parameters for inter-band EN-DC including FR2 configuration specified in clause 5.5B.5, and the configuration for NR carrier are shown in TS 38.521-2 [9] Table 7.3.2.4.1-1.
For Initial conditions as in clause 7.3.2.4.1 in TS 38.521-2 [9], the following steps will be added to configure E-UTRA component:

2.1.
The parameter settings for E-UTRA cell are set up according to TS 36.508 [11] subclause 4.4.3.

3.1.
The E-UTRA downlink signal level, uplink signal level are set according to Table 4.7-1 and propagation conditions are set according to Annex B.0 of TS36.521-1 [10].

Step 6 of Initial conditions as in clause 7.3.2.4.1 in TS 38.521-2 [9] is replaced by: 

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.
7.3B.2.4.1.4.2
Test Procedure
Same test procedure as in clause 7.3.2.4.2 in TS 38.521-2 [9] with the following steps added for E-UTRA component:

1.1
On the E-UTRA carrier, disable periodic and aperiodic CQI reports, disable SRS, set TimeAlignmentTimerDedicated IE to infinity and disable downlink and uplink scheduling, all as per Table 4.7-1 under clause 4.7.

7.3B.2.4.1.4.3
Message contents

Message contents are according to TS 38.508-1 [6] subclause 4.6.1.

7.3B.2.4.1.5
Test requirement

For each NR component carrier, the test requirement is the same as in clause 7.3.2.5 in TS 38.521-2 [9].
7.3B.2.4.2
Reference sensitivity for Inter-band EN-DC including FR2 (3 CCs)
7.3B.2.4.2.1
Test purpose

Same test purpose as in clause 7.3B.2.4.1.1.
7.3B.2.4.2.2
Test applicability

This test case applies to all types of E-UTRA UE release 15 and forward, supporting inter-band EN-DC including FR2 (3CCs). 

7.3B.2.4.2.3
Minimum conformance requirements

Same minimum conformance requirements as in clause 7.3B.2.4.1.3.
7.3B.2.4.2.4
Test description
The FR2 reference sensitivity test description for all 3CC EN-DC CA combinations (1LTE+2FR2, 2LTE+1FR2), is the same as in corresponding section of clause 7.5A or clause 7.5 (if only 1 FR2 carrier) in TS 38.521-2 [9] with the exceptions described below.
7.3B.2.4.2.4.1
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.

The initial test configurations consist of environmental conditions, test frequencies and channel bandwidths based on EN-DC operating bands specified in clause 5.2B.1, channel bandwidths and sub-carrier spacings for the NR cell specified in TS 38.521-2 [9] clause 5.3 or clause 5.3A and channel bandwidth for the E-UTRA cell are specified in TS 36.521-1 [10] clause 5.4.2 or clause 5.4.2A. All valid configurations shall be tested with applicable test parameters for inter-band EN-DC including FR2 configuration specified in clause 5.5B.5, and the configuration for NR carrier are shown in TS 38.521-2 [9] Table 7.3.2.4.1-1 or Table 7.3A.2.1.4.1-1.
For Initial conditions as in clause 7.3.2.4.1 or clause 7.3A.2.1.4.1 in TS 38.521-2 [9], the following steps will be added to configure E-UTRA component:

2.1.
The parameter settings for E-UTRA cell are set up according to TS 36.508 [11] subclause 4.4.3.

3.1.
The E-UTRA downlink signal level, uplink signal level are set according to Table 4.7-1 and propagation conditions are set according to Annex B.0 of TS36.521-1 [10].

Step 6 of Initial conditions as in clause 7.3.2.4.1 or clause 7.3A.2.1.4.1 in TS 38.521-2 [9] is replaced by: 

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.
7.3B.2.4.2.4.2
Test Procedure

Same test procedure as in clause 7.3.2.4.2 or clause 7.3A.2.1.4.2 in TS 38.521-2 [9] with the following steps added for E-UTRA component:

1.1
On the E-UTRA carrier, disable periodic and aperiodic CQI reports, disable SRS, set TimeAlignmentTimerDedicated IE to infinity and disable downlink and uplink scheduling, all as per Table 4.7-1 under clause 4.7.

7.3B.2.4.2.4.3
Message contents

Message contents are according to TS 38.508-1 [6] subclause 4.6.1.

7.3B.2.4.2.5
Test requirement

For each NR component carrier, the test requirement is the same as in clause 7.3.2.5 or clause 7.3A.2.1.5 in TS 38.521-2 [9].
7.3B.2.4.3
Reference sensitivity for Inter-band EN-DC including FR2 (4 CCs)

7.3B.2.4.3.1
Test purpose

Same test purpose as in clause 7.3B.2.4.2.1.
7.3B.2.4.3.2
Test applicability

This test case applies to all types of E-UTRA UE release 15 and forward, supporting inter-band EN-DC including FR2 (4CCs). 
7.3B.2.4.3.3
Minimum conformance requirements

Same minimum conformance requirements as in clause 7.3B.2.4.2.3.

7.3B.2.4.3.4
Test description
The FR2 reference sensitivity test description for all 4CC EN-DC CA combinations (1LTE+3FR2, 2LTE+2FR2, 3LTE+1FR2), is the same as in corresponding section of clause 7.5A or clause 7.5 (if only 1 FR2 carrier) in TS 38.521-2 [9], with the exceptions described in clause 7.3B.2.4.2.4.1 and clause 7.3B.2.4.2.4.2.
7.3B.2.4.3.5
Test requirement

For each NR component carrier, the test requirement is the same as in clause 7.3.2.5 or clause 7.3A.2.1.5 in TS 38.521-2 [9].
7.3B.2.4.4
Reference sensitivity for Inter-band EN-DC including FR2 (5 CCs)

7.3B.2.4.4.1
Test purpose

Same test purpose as in clause 7.3B.2.4.2.1.
7.3B.2.4.4.2
Test applicability
This test case applies to all types of E-UTRA UE release 15 and forward, supporting inter-band EN-DC including FR2 (5CCs).
7.3B.2.4.4.3
Minimum conformance requirements

Same minimum conformance requirements as in clause 7.3B.2.4.2.3.

7.3B.2.4.4.4
Test description
The FR2 reference sensitivity test description for all 5CC EN-DC CA combinations (1LTE+4FR2, 2LTE+3FR2, 3LTE+2FR2, 4LTE+1FR2), is the same as in corresponding section of clause 7.5A or clause 7.5 (if only 1 FR2 carrier) in TS 38.521-2 [9], with the exceptions described in clause 7.3B.2.4.2.4.1 and clause 7.3B.2.4.2.4.2.
7.3B.2.4.4.5
Test requirement

For each NR component carrier, the test requirement is the same as in clause 7.3.2.5 or clause 7.3A.2.1.5 in TS 38.521-2 [9].
7.3B.2.4.5
Reference sensitivity for Inter-band EN-DC including FR2 (6 CCs)
7.3B.2.4.5.1
Test purpose

Same test purpose as in clause 7.3B.2.4.2.1.
7.3B.2.4.5.2
Test applicability
This test case applies to all types of E-UTRA UE release 15 and forward, supporting inter-band EN-DC including FR2 (5CCs).
7.3B.2.4.5.3
Minimum conformance requirements

Same minimum conformance requirements as in clause 7.3B.2.4.2.3.

7.3B.2.4.5.4
Test description
The FR2 reference sensitivity test description for all 6CC EN-DC CA combinations (1LTE+5FR2, 2LTE+4FR2, 3LTE+3FR2, 4LTE+2FR2, 5LTE+1FR2), is the same as in corresponding section of clause 7.5A or clause 7.5 (if only 1 FR2 carrier) in TS 38.521-2 [9], with the exceptions described in clause 7.3B.2.4.2.4.1 and clause 7.3B.2.4.2.4.2.
7.3B.2.4.5.5
Test requirement

For each NR component carrier, the test requirement is the same as in clause 7.3.2.5 or clause 7.3A.2.1.5 in TS 38.521-2 [9].
7.3B.2.5
Reference sensitivity for Inter-band EN-DC including FR1 and FR2
7.3B.2.5.1
Test purpose

Same test purpose as in 7.3B.2 in TS 38.521-1 [8] for NR FR1 carrier(s) and 7.3.2 in 38.521-2 [9] for NR FR2 carrier(s).

7.3B.2.5.2
Test applicability
The requirements in this test are not testable due to issues with combined testing of NR FR1 and E-UTRA in conducted mode with NR FR2 in radiated mode. Therefore, the conducted and radiated requirements are tested separately.

No test case details are specified. The NSA requirements for reference sensitivity apply and are tested as part of the EN-DC within FR1 and EN-DC including FR2 test cases in clause 7.3B.
<< Unchanged sections skipped >>

7.3B.3.4
Reference sensitivity for ΔRIB,c Inter-band EN-DC including FR2

 The ΔRIB,c for NR FR2 band of inter-band CA defined in tables 5.5B.5.1-1 to 5.5B.5.5-1 is set to zero. 


	
	
	

	
	
	

	
	
	




	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	





	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	




	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	




	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	


7.4
Maximum Input Level

<< End of changes >>
