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1	Introduction
Nokia is the responsible company for following Rel-16 inter-band EN-DC configurations in [1]:
· DC_1A_n3A
· DC_3A_n1A
· DC_7A_n1A
· DC_7A_n3A
· DC_8A_n1A
· DC_8A_n3A
· DC_20A_n1A
· DC_20A_n3A
· DC_1A-7A_n3A
· DC_1A-8A_n3A
· DC_3A-20A_n1A
· DC_7A-20A_n3A

Completion level in [1] is 100% for following specification:
38.508-1	Test frequencies
38.508-2	UE capabilities
38.521-3	Tx test cases
38.521-3	Rx test cases
This contribution provides analysis for remaining specifications.

[bookmark: _Toc490144478]2	Discussion
Analysis for specifications with currently defined 0% completion level.
38.521-3	Common clauses
		All configurations included. Specification is 100% complete.
		Some TP analyses related parts are missing but will be provided in this meeting, see tables below.
38.521-4	RF performance test cases
		No need to add configurations. Specification is 100% complete
38.533		RRM test cases
			No need to add configurations. Specification is 100% complete
38.903		MU and TT
			No need to add configurations. Specification is 100% complete
[bookmark: _Hlk61596407]38.905		Test point analysis
Spurious TP analysis completed for 5 configurations in clause 4.3.3.2
· DC_1A_n3A 
· DC_3A_n1A
· DC_7A_n1A 
· DC_8A_n1A
· DC_20A_n3A 

Refsens TP analysis is needed if there are exceptions specified in 38.101-3 for the EN-DC configuration, meaning need for specific considerations for test points in Refsens TC. TP analysis for refsens was approved in R5-206917. 
In general, DC_XA_YA_nZA only need to be tested if there is a 3 band IMD problem. 
2CC and 3CC completion status can be documented in 38.521-3 TP analysis tables 3-1 and 3-2, as shown below.



Table 3-1 Completion status per EN-DC configuration (2CC)
	Band or band combination
	Rel
	Single UL allowed
	Refsens exception, victim band (Note 2)
	Requirement coverage 
(Note 2)
	
	Test coverage completion in 38.521-3

	
	DC_(n)XAA

	5
	Rel-15
	Only single UL requirements defined
	5
	
	
	

	12
	Rel-15
	Only single UL requirements defined
	12
	
	
	

	38
	Rel-15
	Only single UL requirements defined
	N/A
	NE
	
	Yes (RAN5#89-e)

	41
	Rel-15
	Yes
	N/A
	NE
	
	Yes (RAN5#89-e)

	48
	Rel-16
	Only single UL requirements defined
	N/A
	NE
	
	Yes (RAN5#89-e)

	71
	Rel-15
	Yes
	71
	Exception
	
	Yes (RAN5#89-e) 

	
	DC_XA_nXA

	2_n2
	Rel-15
	Only single UL requirements defined
	N/A
	NE
	
	Yes (RAN5#88-e)

	3_n3
	Rel-15
	Yes
	3
	Exception
	
	Yes (RAN5#89-e)

	5_n5
	Rel-15
	Only single UL requirements defined
	N/A
	NE
	
	Yes (RAN5#88-e)

	7_n7
	Rel-15
	Only single UL requirements defined
	N/A
	NE
	
	Yes (RAN5#88-e)

	41_n41
	Rel-15
	Only single UL requirements defined
	N/A
	NE
	
	Yes (RAN5#88-e)

	48_n48
	Rel-16
	Only single UL requirements defined
	N/A
	NE
	
	Yes (RAN5#88-e)

	66_n66
	Rel-15
	Only single UL requirements defined
	N/A
	NE
	
	Yes (RAN5#88-e)

	
	[bookmark: _Hlk54685531]DC_XA-nYA (Note 1)

	DC_1A_n3A
	Rel-15
	Yes
	1 (IMD3),
CBI
	NE (Note 1),
IMD3,
CBI
	
	Yes (RAN5#89-e)

	DC_1A_n78A
	Rel-15
	No
	1 (IMD4)
	IMD4
	
	Yes (RAN5#88-e)

	DC_3A_n1A
	Rel-16
	Yes
	1 (IMD3)
CBI
	NE (Note 1),
IMD3,
CBI
	
	Yes (RAN5#89-e)

	DC_3A_n78A
	Rel-15
	Yes
	3 (IMD2),
3 (IMD4),
3 (HD),
n78 (HM)
	NE (Note 1),
IMD2 PC2 and PC3,
IMD4 PC2 and PC3,
HD,
HM
	
	Yes (RAN5#89-e)

	DC_7A_n1A
	Rel-16
	No
	-
	NE
	
	Yes (RAN5#90-e)

	DC_7A_n3A
	Rel-16
	No
	7 (IMD4)
	IMD4
	
	Yes (RAN5#90-e)

	[bookmark: _Hlk54870648]DC_7A_n78A
	Rel-15
	No
	-
	NE
	
	Yes (RAN5#89-e)

	DC_8A_n1A
	Rel-16
	No
	n1 (IMD4)
	IMD4
	
	Yes (RAN5#90-e)

	DC_8A_n3A
	Rel-16
	No
	8 (IMD4),
n3A (IMD5)
	MD4, 
IMD5
	
	Yes (RAN5#90-e)

	DC_20A_n1A
	Rel-16
	No
	-
	NE
	
	Yes (RAN5#90-e)

	DC_20A_n3A
	Rel-16
	No
	n3 (IMD4),
20 (IMD4)
	IMD4, 
IMD4
	
	Yes (RAN5#89-e)

	DC_20A_n78A
	Rel-15
	No
	20 (IMD4),
n78A (HD)
	IMD4, 
HD
	
	Yes (RAN5#88-e)

	[bookmark: _Hlk54870672]DC_40A_n1A
	Rel-16
	No
	-
	NE
	
	Yes (RAN5#89-e)

	DC_40A_n78A
	Rel-15
	No
	40 (HM),
	HM
	
	Yes (RAN5#89-e)

	
	Note 1: If single UL is allowed in a DC_XA-nYA configuration the IMD requirements does not apply for a single UL UE and non-exception requirements are tested
Note 2: Notations used
        NE: Non-exception; no exception in TS38.101-3 meaning standalone LTE in TS36.101 and NR in 38.101-1 requirements apply
        HD: UL Harmonic Distortion, as defined in 38.101-3, 7.3B.2.3.1
        HM: RX Harmonic Mixing, as defined in 38.101-3, 7.3B.2.3.2
        IMD: Intermodulation Distortion, as defined in 38.101-3, 7.3B.2.3.5
        CBI: Cross Band Isolation, as defined in 38.101-3, 7.3B.2.3.4




Table 3-2 Completion status per EN-DC configuration (3CC)
	Band or band combination
	Rel
	Single UL allowed
	UL config
	Refsens exception, victim band
	Requirement coverage
	Fallback CA configurations. 
	Test coverage completion in 38.521-3 (including fallback cases)

	DC_(n)XCA

	41
	Rel-15
	Yes
	DC_(n)41AA
	N/A
	None
	DC_(n)41AA, 
DC_41A_n41A
	Yes (RAN5#89-e)

	
	
	
	DC_41A_n41A
	N/A
	Non-exception
	
	

	48
	Rel-16
	Only single UL requirements defined
	DC_(n)48AA
	N/A
	None
	DC_(n)48AA, 
DC_48A_n48A
	Yes (RAN5#89-e)

	
	
	
	DC_48A_n48A
	N/A
	Non-exception
	
	

	DC_XA-nYC

	
	
	
	
	
	
	
	

	DC_XA-nY(2A)
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	DC_1A-7A_n3A
	Rel-16
	Yes
	DC_1A_n3A
	No 3CC exception
	No test required
	1A_n3A, 
7A_n3A
	Yes (RAN5#90-e)

	
	
	No
	DC_7A_n3A
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	Rel-15
	No
	DC_1A_n78A
	7 (3 band IMD4)
	IMD4
	1A_n78A, 
7A_n78A
	Yes (RAN5#89-e)

	
	
	No
	DC_7A_n78A
	1 (3 band IMD4)

	IMD4
	
	

	DC_1A-8A_n3A
	Rel-16
	Yes
	DC_1A_n3A
	No 3CC exception
	No test required
	1A_n3A, 
8A_n3A
	Yes (RAN5#90-e)

	
	
	No
	DC_8A_n3A
	
	
	
	

	DC_1A-20A_n3A
	Rel-16
	Yes
	DC_1A_n3A
	No 3CC exception
	No test required
	DC_1A_n3A, 
DC_20A_n3A
	Yes (RAN5#89-e)

	
	
	No
	DC_20A_n3A
	
	
	
	

	DC_1A-20A_n78A 
	Rel-15
	No
	DC_1A_n78A
	20 (IMD5 |2*fB78-3*fB1|)

	IMD5
	1A_n78A, 
20A_n78A
	Yes (RAN5#88-e)

	
	
	No
	DC_20A_n78A
	1 (IMD3 |fB78-2*fB20|)

	IMD3
	
	

	DC_3A-20A_n1A
	Rel-16
	Yes
	DC_3A_n1A
	No 3CC exception
	No test required
	1A_n1A, 
20A_n1A
	Yes (RAN5#90-e)

	
	
	No
	DC_20A_n1A
	
	
	
	

	DC_3A-20A_n78A
	Rel-15
	Yes
	3A_n78A
	No 3CC exception
	
	3A_n78A
20A_n78A
	Yes (RAN5#88-e)

	
	
	No
	20A_n78A
	3 (3 band IMD3)
	IMD3
	
	

	DC_3A-40A_n1A
	Rel-16
	Yes
	3A_n1A
	40 (3 band IMD5)
	IMD5 if UE supporting dual UL
	3A_n1A
40A_n1A
	Yes (RAN5#89-e)

	
	
	No
	40A_n1A
	No 3CC exception
	
	
	

	DC_7A-20A_n3A    
	Rel-16
	No
	DC_7A_n3A
	20 (3 band IMD2)
	IMD2

IMD2
	7A_n3A, 
20A_n3A
	Yes (RAN5#90-e)

	
	
	No
	DC_20A_n3A
	7 (3 band IMD2)

	
	
	

	DC_7A-20A_n78A    
	Rel-15
	No
	7A_n78A
	20 (3 band IMD2)
20 (3 band IMD5)
	IMD2, IMD5
	7A_n78A,
20A_n78A
	Yes (RAN5#89-e)

	
	
	No
	20A_n78A
	7 (3 band IMD2)
	IMD2
	
	

	DC_(n)XAA-nYA

	
	
	
	
	
	
	
	

	DC_XA_nXA_nYA

	
	
	
	
	
	
	
	

	Note 1: If single UL is allowed in a DC_XA-nYA configuration the IMD requirements does not apply for a single UL UE




TP analysis status of EN-DC configurations in [1]:
	Configuration
	Spurious TP analysis tdoc
	Refsens exception
	Refsens exception requirement coverage
	Refsens TP analysis tdoc + CR
	Current completion level
	Completion level after RAN5-90-e

	DC_1A_n3A	
	R5-206729
	YES
	Cross band isolation
	R5-206917
	100 %
	100 %

	DC_3A_n1A	
	R5-204817
	YES
	Cross band isolation
	R5-206917
	100 %
	100 %

	DC_7A_n1A	
	R5-204818
	NO 
	-
	R5-210090
	0 %
	100 %

	DC_7A_n3A	
	R5-210084
38.521-3 CR, R5-210087
	YES 
	IMD4
	R5-210090
R5-210091
	0 %
	100 %

	DC_8A_n1A
	R5-204820
	NO 
	-
	R5-210090 R5-210092
	0 %
	100 %

	DC_8A_n3A
	R5-210085
38.521-3 CR, R5-210088
	YES
	IMD4, IMD5
	R5-210090 R5-210092
	0 %
	100 %

	DC_20A_n1A
	R5-210086
38.521-3 CR, R5-210089
	NO
	-
	R5-210090 
	0 %
	100 %

	DC_20A_n3A
	R5-206037
	YES
	IMD4
	R5-206917
	100 %
	100 %

	DC_1A_7A_n3A
	Covered by 2CC configs
	NO
	-
	R5-210090
	0 %
	100 %

	DC_1A_8A_n3A
	Covered by 2CC configs
	NO
	-
	R5-210090
	0 %
	100 %

	DC_3A_20A_n1A
	Covered by 2CC configs
	NO
	-
	R5-210090
	0 %
	100 %

	DC_7A_20A_n3A
	Covered by 2CC configs
	YES
	IMD2
	R5-210090 R5-210093
	0 %
	100 %



3	Conclusion
Status and completion levels are modified, as shown in attached excel. Added text by red font. 
With agreement of CRs in RAN5#90-e, all completion levels can be set to 100%.
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