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1.	Introduction
This paper provides the analysis for test points for wideband intermodulation for EN-DC including FR1(3 CCs). 
2.	Discussion
2.1	General consideration
Wideband intermodulation with 2CC (within FR1) is specified based on following principle and test points.
Table 1 Test parameters for wideband intermodulation EN-DC(FR1)
	
	Requirement
	ENV
	Freq
	BW
	NR SCS

	Inter-band EN-DC
	No exceptional requirement for both LTE and NR
	NC
	Mid
	Highest
	Highest

	Intra-band non-contiguous EN-DC
	No exceptional requirement for both LTE and NR
	NC
	MaxWGap
	Highest NRBagg
	Highest

	Intra-band contiguous EN-DC
	Exceptional requirement for both LTE and NR
	NC
	Mid
	Highest NRBagg and Lowest NRBagg
	Highest


When it comes to 3CCs, we need to consider the mix of these cases. Table 1 shows the possible unique combination of various 3CC EN-DC configurations.
Table 2 Possible EN-DC Band Combination with 3CCs
	3CC EN-DC Band combination
	#LTE
	#NR
	Included sub-set EN-DC Config
	Example in 38.101-3

	
	CC
	CC
	Inter
	Intra-NC
	Intra-C
	

	DC_YA_nXA-nXA
	1
	2
	2
	0
	0
	　

	DC_XA_nYA-nZA
	1
	2
	2
	0
	0
	DC_1A_n28A-n78A

	DC_XA_nXA-nYA
	1
	2
	1
	1
	0
	DC_3A_n3A-n77A

	DC_(n)XAC
	1
	2
	0
	0
	1
	　

	DC_XA_nXA-nXA
	1
	2
	0
	2
	0
	　

	DC_(n)XAA_nYA
	1
	2
	1
	0
	1
	　

	DC_(n)XAA_nXA
	1
	2
	0
	1
	1
	　

	DC_XA_nXC
	1
	2
	0
	1
	0
	　

	DC_YA_nXC
	1
	2
	1
	0
	0
	DC_1A_n77C

	DC_XA-XA_nYA
	2
	1
	2
	0
	0
	DC_7A-7A_n78A

	DC_XA-(n)XAA
	2
	1
	0
	1
	1
	　

	DC_(n)XCA
	2
	1
	0
	0
	1
	DC_(n)41CA

	DC_YA-(n)XAA
	2
	1
	1
	0
	1
	DC_2A-(n)71AA

	DC_XC_nYA
	2
	1
	1
	0
	0
	DC_7C_n78A

	DC_XA-YA_nXA
	2
	1
	1
	1
	0
	　

	DC_XA-XA_nXA
	2
	1
	0
	2
	0
	　

	DC_XA-YA_nZA
	2
	1
	2
	0
	0
	DC_1A-3A_n28A

	DC_XC_nXA
	2
	1
	0
	1
	0
	DC_41C_n41A


The test point for 3CCs case should be defined so that all the consisting sub-set EN-DC configs is tested with is associated parameters in Table 1.
Upon deciding test points, following observations and proposals in [3] should be considered.
From [3]
Observation 1 : NR non-exception reqs are tested with LTE agnostic approach, with only 1 LTE PCC configured using the LTE configuration in section 4.6 of 38.521-3 is enough.
Observation 2 : LTE non-exception reqs are tested in LTE 36.521-1.
Proposal 1 :  NR exception reqs are tested by configuring min. number of LTE CCs concerning that requirements.
Proposal 2 : LTE exception reqs are tested by configuring min. number of NR CCs concerning that requirements.
From [4]
Observation 1 : According to 4.5 in TS 38.521-3, Anchor agnostic approach apply for each EN-DC configuration. Leveraging the results from different EN-DC configuration will not be possible.
Observation 2 : In the 2CC EN-DC test case, the EN-DC configuration should be same as indicated in the TC name even when LTE anchor agnostic approach apply

In addition, for the case of CC>2, one more dimension of “CC mapping” (i.e. CC mapping to PCC/SCC) should be considered so that every band becomes PCC, as done in LTE CA tests.	
For NR, regardless of the exceptional/non-exceptional (tested with LTE anchor agnostic), test point should be defined so that all NR band experience PCC(SCG).
Proposal 1 : Define test points so that all NR band experience PCC(SCG) regardless of the NR exceptional/non-exceptional(tested with LTE anchor agnostic) 
Note  : Test points for NR non-exceptional requirement, this policy should match that in SA NR CA test points. We assume here that SA NR CA test points are defined with the same manner.
For LTE, same should apply but restricted to the LTE bands associated with exceptional requirement.
Proposal 2 : Define test point so that all LTE bands associated with LTE exceptional requirement experience PCC(MCG)
Note that depending on the TC, especially for higher order EN-DC, the number of TP can be too many if TP is defined straightforwardly. In such case reduction of test points by means of e.g. merging multiple test points to single test points (by e.g. change some parameters) as was done in LTE CA, will be possible.
Ovseravation1 : Reduction of test points can be considered if the combination generates too many test points by means of e.g. merging multiple test points to single test points (by e.g. change some parameters) as was done in LTE CA.
2.2	Default test points for wideband intermod for EN-DC including FR1(3 CCs)
Considering the aspects in Section 2.1, the default test points are analyzed and proposed as follow. Note that not all the possible combination in Table 2 is analyzed here, only those with actual EN-DC band combination defined in 38.101-3 is considered. For other combination, TP can be defined on-demand basis. 
DC_XA-nYA-nZA, DC_XA-nYC, DC_XA-XA-nYA, DC_XC-nYA, DC_XA-YA-nZA 
· Non exceptional requirements for LTE and NR.
· Test the non-exception NR requirement with anchor agnostic approach, only one LTE CC is configured as per section 4.6. For DC_XA-XA-nYA, DC_XC-nYA and DC_XA-YA-nZA, SCC(MCG) is totally not configured.
· Specify one test point referring back to 38.521-1 for the NR configuration. 
DC_XC-nXA
· Non exceptional requirement for LTE and NR.
· Test the non-exception NR requirement with anchor agnostic approach, LTE CCs are configured as per section 4.6. 2 contiguous LTE CCs need to be configured as per observation 2 and 3 in [4].
· Specify one test point referring back to 38.521-1 for the NR configuration. 
DC_(n)XCA
· Exceptional requirement for LTE and NR
· Two test points defined one for lowest NRBagg another for highest NRBagg
DC_XA-nXA-nYA 
· Non exceptional requiremebt between XA and nYA, XA and nXA
· 1 test point for nX being PCC(S) , another for nY begin PCC(S) (as per Proposal 1), both TP applies anchor agnostic approach.
DC_YA-(n)XAA
· Non exceptional requirement between YA and nXA, exceptional requirement between XA and nXA
· Test points defined with band X in PCC in MCG( as per Proposal 2)
· 2 test points for lowest NRBagg and highest NRBagg
· Band Y is nothing to do with the exceptional requirement of LTE and NR being tested, then no need to be configured.
Table 3 shows the table implements above analysis.

Table 3 Proposed test points for wideband intermod within FR1 (3CCs)
	Initial Conditions

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

	Test Frequencies as specified in TS38.508-1 [6] subclause 4.3.1 for different EN-DC bandwidth classes
	For test frequencies refer to “Range” columns. For mapping within Band refer to “CC” columns

	Test EN-DC bandwidth combination as specified in Table 5.3B.1.2-1 across bandwidth combination sets supported by the UE
	Refer to  "NRB” column

	NR Test SCS as specified in Table 5.3.5-1 in TS 38.521-1[8]
	Refer to "SCS" column

	Network signalling value
	NS_01 by default

	Test Parameters for EN-DC Configurations

	[bookmark: _GoBack]ID
	CC (NOTE1)
	Band
	SCS
	NRB
	Range/ Wgap
	UL MOD
	DL MOD
	UL Alloc
	DL Alloc

	Default Test Settings for a DC_XA-nYA-nZA Configuration

	1
	PCC(M)
	X2
	N/A
	NOTE2
	NOTE2
	NOTE2
	NOTE2
	NOTE2
	NOTE2

	
	PCC(S)
	As per CA_nXA-nZA in 7.8A.2.1 of 38.521-1 [1]

	
	SCC1(S)
	

	Default Test Settings for a DC_XA-nYC Configuration

	1
	PCC(M)
	X2
	N/A
	NOTE2
	NOTE2
	NOTE2
	NOTE2
	NOTE2
	NOTE2

	
	PCC(S)
	As per CA_nYC in 7.8A.2.1 of 38.521-1 [1]

	
	SCC1(S)
	

	Default Test Settings for a DC_XA-XA-nYA Configuration

	1
	PCC(M)
	X2
	N/A
	NOTE2
	NOTE2
	NOTE2
	NOTE2
	NOTE2
	NOTE2

	
	SCC1(M)
	X3
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A

	
	PCC(S)
	As per 7.8.2.1 of 38.521-1[1]

	Default Test Settings for a DC_XC-nYA Configuration

	1
	PCC(M)
	X2
	N/A
	NOTE2
	NOTE2
	NOTE2
	NOTE2
	NOTE2
	NOTE2

	
	SCC1(M)
	X3
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A

	
	PCC(S)
	As per 7.8.2.1 of 38.521-1[1]

	Default Test Settings for a DC_XA-YA-nZA Configuration

	1
	PCC(M)
	X2
	N/A
	NOTE2
	NOTE2
	NOTE2
	NOTE2
	NOTE2
	NOTE2

	
	SCC1(M)
	Y3
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A

	
	PCC(S)
	As per 7.8.2.1 of 38.521-1[1]

	Default Test Settings for a DC_XC-nXA Configuration

	1
	PCC(M)
	X2
	N/A
	Highest NRB_agg
	TBD
	NOTE2
	NOTE2
	NOTE2
	NOTE2

	
	SCC1(M)
	X2
	N/A
	
	TBD
	NOTE2
	NOTE2
	NOTE2
	NOTE2

	
	PCC(S)
	nX
	　
	
	TBD
	　

	Default Test Settings for a DC_(n)XCA Configuration

	1
	PCC(M)
	X
	N/A
	Lowest NRB_agg
	Mid/CC1
	QPSK
	QPSK
	REFSENS
	All RBs

	
	SCC1(M)
	X
	N/A
	
	Mid/CC2
	QPSK
	QPSK
	N/A
	All RBs

	
	PCC(S)
	nX
	Highest
	
	Mid/CC1
	DFT-s-OFDM QPSK
	CP-OFDM QPSK
	REFSENS
	All RBs

	2
	PCC(M)
	X
	N/A
	Highest NRB_agg
	Mid/CC1
	QPSK
	QPSK
	REFSENS
	All RBs

	
	SCC1(M)
	X
	N/A
	
	Mid/CC2
	QPSK
	QPSK
	N/A
	All RBs

	
	PCC(S)
	nX
	Highest
	
	Mid/CC1
	DFT-s-OFDM QPSK
	CP-OFDM QPSK
	REFSENS
	All RBs

	Default Test Settings for a DC_XA-nXA-nYA Configuration

	1
	PCC(M)
	X2
	N/A
	Highest NRB_agg
	High with maxWGap
	NOTE2
	NOTE2
	NOTE2
	NOTE2

	
	PCC(S)
	nX
	　
	
	
	　

	
	SCC1(S)
	nY
	　
	Highest
	Mid
	

	2
	PCC(M)
	X2
	N/A
	Highest NRB_agg
	High with maxWGap
	NOTE2
	NOTE2
	NOTE2
	NOTE2

	
	SCC1(S)
	nX
	　
	
	
	　

	
	PCC(S)
	nY
	　
	Highest
	Mid
	

	Default Test Settings for a DC_YA-(n)XAA Configuration

	1
	PCC(M)
	X
	N/A
	Lowest NRB_agg
	Mid/CC1
	QPSK
	QPSK
	REFSENS
	All RBs

	
	PCC(S)
	nX
	Highest
	
	Mid/CC1
	QPSK
	QPSK
	REFSENS
	All RBs

	
	SCC1(M)
	Y3
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A

	2
	PCC(M)
	X
	N/A
	Highest NRB_agg
	Mid/CC1
	QPSK
	QPSK
	REFSENS
	All RBs

	
	PCC(S)
	nX
	Highest
	
	Mid/CC1
	QPSK
	QPSK
	N/A
	All RBs

	
	SCC1(M)
	Y3
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A

	NOTE 1: (M) and (S) indicate MCG and SCG respectively.

	NOTE 2: Anchor agnostic approach applies. Configurations as per section 4.6.

	NOTE 3: Note configured

	NOTE 4: X, Y and Z in this table correspond to different bands i.e. X != Y != Z 

	NOTE 5: The band combinations with difference appearance order of bands/sub-blocks in the band combination string are not distinguished. E.g. DC_YA-(n)XAA represents the set of DC_YA-(n)XAA and DC_(n)XAA-YA



Proposal 3 : Adopt default test points as specified in Table 3 for Wideband Intermodulation TCs for EN-DC in FR1 (3 CCs)
Note that for other cases with the same situation in terms of definition of exceptional requirement (exceptional for intra-C, non-exceptional for inter and intra-NC), the same test points can be used.
1. Conclusion
Proposal 1 : Define test points so that all NR band experience PCC(SCG) regardless of the NR exceptional/non-exceptional(tested with LTE anchor agnostic) 
Proposal 2 : Define test point so that all LTE bands associated with LTE exceptional requirement experience PCC(MCG)
Ovseravation1 : Reduction of test points can be considered if the combination generates too many test points by means of e.g. merging multiple test points to single test points (by e.g. change some parameters) as was done in LTE CA.
Proposal 3 : Adopt default test points as specified in Table 3 for Wideband Intermodulation TCs for EN-DC in FR1 (3 CCs)
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