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1. Introduction
During the last RAN4 meeting, we presented our views [1] on porting and simplifying the EN-DC uplink (UL) harmonic MSD tables, into the new NR-CA table template [2] that meets the agreed WF [3] guidelines. In this contribution, we present our assessment on the feasibility of either directly porting the legacy EN-DC test points, due to cross-band isolation, to the new template, or re-using the new NR-CA test points for their corresponding EN-DC combinations [4,5]. When none of these solutions is feasible, we propose a list of EN-DC candidates for which the MSD levels should be re-evaluated. We invite interested companies to provide their views and their MSD analyses. This analysis has also revealed that some PC3 EN-DC cross-band isolation test points are missing for their NR-CA counterparts. This topic is discussed in a separate discussion paper [6].
[bookmark: _Toc443593759][bookmark: _Toc460338137][bookmark: _Toc492043890][bookmark: _Toc492044144][bookmark: _Toc494295307]2. Discussion
Considering that reference sensitivity exception requirements for intra-band contiguous, intra-band non-contiguous, and MSD due to dual uplink interference, are already in a compact form, the scope of EN-DC MSD table simplification is reduced to MSD due to harmonic interference (both Tx harmonic and Rx harmonic mixing), and MSD due to cross-band isolation. In our previous paper [1], we proposed that the pre-condition to any attempt at porting the new template for EN-DC was to ensure that the NR-CA Rel-17 and Rel-18 MSD test points are corrected and stable. We bring a series of change requests at this meeting to pursue that preliminary step. 
In the case of harmonic related MSDs, no technical issue was found. The main question was how to ensure the most compact tables, and how to maximize commonality across NR-CA and EN-DC Technical Specifications (TS). Our preference is to migrate both harmonic interference and cross-band isolation MSD test points all at once, as was done in Rel-17 NR-CA TS [1].
To make progress towards that goal, we bring our views on the technical challenges in migrating the cross-band isolation EN-DC test points. This paper focuses on power class 3 (PC3) as a starting point. Once this step is completed, the migration of PC2 test points should be straightforward.
2.1 Analysis of PC3 EN-DC MSD test points due to cross-band isolation.
The assessment of TS 38.101-3 PC3 Table 7.3B.2.3.4-1 for MSD due to cross-band isolation is performed in three steps, and the results are split across two figures.
Figure 1 compares:
· Step 1 consists in comparing the PC3 EN-DC UL and DL band RF configurations (3rd to 6th column) to the targeted WF [3] compliant configuration set (7th,8th,9th column). The following colour code is used in column 7:
· Green indicates that the targeted WF [3] compliant UL CBW is identical to the current test point. In this case, the legacy EN-DC test point can be directly ported to the new template.
· Red indicates that the targeted F [3] compliant UL CBW is higher than the current test point. These cases are parsed in step 2 to check if the legacy test points could be ported, or if an NR-CA test point could be re-used.
· Light orange indicates that the targeted UL CBW is lower than the current test point. We believe this case is an error. Step 2 further checks if NR-CA could be re-used.
· Step 2: for all red/orange highlighted cases of step 1, step 2 consists in checking if the latest NR-CA test point could be used to avoid MSD re-evaluation. The red/green/orange color code in column 10 and 11 is identical to that of step 1. Column 10 compares the NR-CA UL CBW to the targeted WF compliant UL CBW, while column 11 compares the DL CBW. 
Key results from step 2:
· highlighted in orange is DC_2_n25 which is a special case for which the WF guidelines do not apply. As an exception, we propose to directly port the legacy EN-DC test point to the new template.
· We highlight in blue the EN-DC test points that may be applicable to their NR-CA counterparts. However, for some reason, the corresponding test points could not be found in TS 38.101-1. These are DC_2_n38 for CA_n2-n38, DC_66_n38 for CA_n38-n66, DC_2_n41 for CA_n2-n41, DC_12_n71 for CA_n12-n71, and DC_7_n77 for CA_n7-n77. The introduction of these missing test points is further discussed in [6].
Observation 1: PC3 cross-band isolation MSD test points for CA_n2-n38, CA_n38-n66, CA_n2-n41, CA_n12-n71 and CA_n7-n77 could not be found in TS 38.101-1. Yet, several test points have been agreed upon for their EN-DC counterparts. Cross-alignment of TS requirements is needed.
Observation 2: DC_2_n25 is a special “inter-band” EN-DC combination which is not covered by the WF [3] scope. As an exception to the guidelines, the DC_2_n25 MSD test point may be directly ported to the new template.
Figure 2 captures the results of step 3, which highlights in yellow the EN-DC combinations for the MSD that needs to be re-evaluated. A brief justification is captured in the 3rd column of Figure 2. The last column captures the tentative MSD level proposal for the DL affected band. 13 MSD test points need to be revisited, which is a moderate effort compared to the total table size. The FFS candidate list is summarized in Proposal 1.
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[bookmark: _Ref127482452]Figure 1: Comparison of UL/DL band RF configuration-sets between 1) current PC3 EN-DC test points (3rd to 6th column), 2) WF [3] configuration target (col. 7,8,9) and, 3) latest NR-CA test point configurations (col. 10,11).
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[bookmark: _Ref127483561]Figure 2: Assessment summary EN-DC candidates to MSD re-evaluation for porting into the new template.

Proposal 1: As a preliminary step, we propose to focus first on re-evaluating the PC3 MSD test points captured in Table 1. Interested companies are invited to review the assessment summary of Figure 2 and provide the corresponding MSD analyses. PC2 MSD analyses could be treated once PC3 test points are consolidated. All other PC3 test points could be ported to the new template based on Figure 2 summary and recommendations.
[bookmark: _Ref127485572]Table 1: WF [3] compliant PC3 EN-DC test point candidates for MSD re-evaluation.
	UL band
	DL band
	UL Fc
	UL BW
	SCS of UL band
	UL RB Allocation
	DL Fc
	DL BW
	MSD

	
	
	(MHz)
	(MHz)
	(kHz)
	LCRB
	(MHz)
	(MHz)
	(dB)

	n1
	41
	1955
	50
	15
	128 (RBstart=142)
	2498.5
	5
	[FFS]

	1
	n3
	1930
	20
	15
	100 (RBstart=0)
	1877.5
	1
	[FFS]

	n3
	11
	1735
	50
	15
	50 (RBstart=0)
	1493.4
	5
	[FFS]

	3
	n51
	1720
	20
	15
	50 (RBstart=0)
	1429.5
	5
	[FFS]

	n3
	41
	1760
	50
	15
	50 (RBstart=220)
	2498.5
	5
	[FFS]

	7
	n40
	2510
	20
	15
	75 (RBstart=0)
	2397.5
	5
	[FFS]

	n38
	4
	2590
	40
	15
	216 (RBstart=0)
	2152.5
	5
	[FFS]

	n40
	1
	2350
	100
	30
	270 (RBstart=0)
	2167.5
	5
	[FFS]

	n41
	4
	2546
	100
	30
	270 (RBstart=0)
	2152.5
	5
	[FFS]

	40
	n1
	2310
	20
	15
	100 (RBstart=0)
	2167.5
	5
	[FFS]

	n71
	12
	688
	20
	15
	20 (RBstart=86)
	731.5
	5
	[FFS]

	48
	n46
	3690
	20
	15
	100 (RBstart=6)
	5155
	10
	[FFS]

	n46
	48
	5200
	100
	30
	270 (RBstart=0)
	3697.5
	5
	[FFS]



3. Conclusion
This contribution collects our views towards simplifying and initiating work. This will help porting the following to the new template: PC3 EN-DC MSD requirements due to cross-band isolation.
Observation 1: PC3 cross-band isolation MSD test points for CA_n2-n38, CA_n38-n66, CA_n2-n41, CA_n12-n71 and CA_n7-n77 could not be found in TS 38.101-1. Yet, several test points have been agreed upon for their EN-DC counterparts. Cross-alignment of TS requirements is needed.
Observation 2: DC_2_n25 is a special “inter-band” EN-DC combination which is not covered by the WF [3] scope. As an exception to the guidelines, the DC_2_n25 MSD test point may be directly ported to the new template.
Proposal 1: As a preliminary step, we propose to focus first on re-evaluating the PC3 MSD test points captured in Table 1. Interested companies are invited to review the assessment summary of Figure 2 and provide the corresponding MSD analyses. PC2 MSD analyses can be treated once PC3 test points are consolidated. All other PC3 test points could be ported to the new template, based on Figure 2 summary and recommendations.
Table 1: WF [3] compliant PC3 EN-DC test point candidates for MSD re-evaluation.
	UL band
	DL band
	UL Fc
	UL BW
	SCS of UL band
	UL RB Allocation
	DL Fc
	DL BW
	MSD

	
	
	(MHz)
	(MHz)
	(kHz)
	LCRB
	(MHz)
	(MHz)
	(dB)

	n1
	41
	1955
	50
	15
	128 (RBstart=142)
	2498.5
	5
	[FFS]

	1
	n3
	1930
	20
	15
	100 (RBstart=0)
	1877.5
	1
	[FFS]

	n3
	11
	1735
	50
	15
	50 (RBstart=0)
	1493.4
	5
	[FFS]

	3
	n51
	1720
	20
	15
	50 (RBstart=0)
	1429.5
	5
	[FFS]

	n3
	41
	1760
	50
	15
	50 (RBstart=220)
	2498.5
	5
	[FFS]

	7
	n40
	2510
	20
	15
	75 (RBstart=0)
	2397.5
	5
	[FFS]

	n38
	4
	2590
	40
	15
	216 (RBstart=0)
	2152.5
	5
	[FFS]

	n40
	1
	2350
	100
	30
	270 (RBstart=0)
	2167.5
	5
	[FFS]

	n41
	4
	2546
	100
	30
	270 (RBstart=0)
	2152.5
	5
	[FFS]

	40
	n1
	2310
	20
	15
	100 (RBstart=0)
	2167.5
	5
	[FFS]

	n71
	12
	688
	20
	15
	20 (RBstart=86)
	731.5
	5
	[FFS]

	48
	n46
	3690
	20
	15
	100 (RBstart=6)
	5155
	10
	[FFS]

	n46
	48
	5200
	100
	30
	270 (RBstart=0)
	3697.5
	5
	[FFS]
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