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1	Background 

· At RAN4 #104-e, TPs for DC_3-(n)7 [1] and DC_(n)3AA-n8A [2] were flagged due to missing MSD requirements to account for dual uplink IMD4 and IMD5 products respectively, affecting both the LTE and the NR carriers of the DL band that is configured for intra-band contiguous EN-DC operation.

After review of TS 38.101-3, it was found that:

· For the case of intra-band non-contiguous EN-DC in one of the DL band, the MSD due to dual UL IMD is specified for both the LTE and the NR DL carriers. The Pcell MSD is specified in the two band fall-back requirements, while the Scell MSD is specified in the three-band MSD test point.

Table 1 shows the example of DC_2A_n2A-n66A: LTE Pcell B2 MSD is specified for two-band fall-back DC_2A_n66A. The NR Scell n2 MSD is specified for the three-band DC_2A_n2A-n66A.

[bookmark: _Ref116640690]Table 1 : Example of DC_2A_n2A-n66A where both LTE B2 and NR n2 Scell MSDs are specified
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· For the case of intra-band contiguous EN-DC operation in one of the DL band, only the Pcell MSD is specified in the two-band fall back combination. The three band MSD test point is missing for Scell.

Table 2 shows the example of DC_66A-(n)5AA: only the Pcell band n5 30dB MSD due to IMD2 is specified for two-band fall-back DC_66A_n5A. However, the LTE Scell B5 MSD due to IMD2 is not specified due to missing three-band MSD test point. 

[bookmark: _Ref116641212]Table 2 : Example of DC_66A-(n5)AA NR Pcell n5 MSD requirements.
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· This WF is motivated by two concerns:
· incomplete MSD specifications due to missing Scell three-band MSD test point of the DL band configured for intra-band contiguous EN-DC operation.
· if MSD is not specified, it may be assumed during conformance testing that 0dB MSD applies. Some conformance test may fail.

· This WF brings guidelines on how to specify the three-band MSD test point for the case of intra-band contiguous DL EN-DC operation. 
2 Way forward
2.1	WF on Scope
· Scope: This WF provides three-band MSD test point guidelines for the Pcell and the Scell of the DL band that is configured for intra-band contiguous EN-DC operation.

· Out of scope: This WF does not apply to DL band Scells that are configured for contiguous or non-contiguous CA of the same RAT type (only the intra-band contiguous Pcell/Scell are in scope).

Figure 1 shows the example of DC_66A-66A-(n)5AA in which dual UL DC_66A_n5A IMD2 may affect both the NR band n5 Pcell and the LTE band 5 Scell (Fig.1 B). The WF addresses the MSD of band n5/B5 Pcell/Scell, it does not address the MSD of DL band n66 LTE Scells 66A-66A.
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[bookmark: _Ref116674588]Figure 1: Example of DC_66A-66A-(n)5AA. WF only applies to Pcell and Scell of the DL, intra-band contiguous operation of band n5 (B). B66 DL LTE Scells CA_66A-66A are not in scope (A).

2.2	WF on MSD analysis for Three-Band MSD test point
· To prevent revisiting the legacy agreed MSD of two-band fall back combination, the three-band MSD test point should be selected so that the Pcell MSD level remains identical to that specified in the two-band fall-back combination.

· For the case of equal LTE/NR DL CBW and/or near equal power share of IMD interference level, it is assumed the same interference power level affects each DL carrier. The two-band fallback MSD level applies equally to the Pcell and the Scell.

· For the case of significant CBW asymmetry, and/or in the case of a significant interference power share imbalance between the LTE/NR DL carriers, further analysis may be required to determine the MSD level that applies to each DL carrier.

Figure 2-left illustrates the case for which near equal power share of IMD interference may be assumed for evaluating the Scell (orange line) MSD in the three-band test point. To ensure the Pcell MSD level remains consistent, it is recommended to ensure the three-band Pcell test conditions (red line) are identical the two-band fall-back test conditions (black line).
Figure 2-right illustrates the case of an imbalanced interference power share, in which case the Scell MSD may differ from the Pcell MSD. The three-band Pcell MSD level should remain identical to that agreed in the two-band fallback MSD test point.
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[bookmark: _Ref116674433]Figure 2: Left: example of equal LTE/NR DL CBW and equal power share of IMD interference level. Right: example CBW asymmetry and/or significant interference power share imbalance.
2.5	WF on Capturing MSD Test Points
· The three-band MSD test point due to dual uplink interference should be captured for both the Pcell and the Scell in a single entry of Table 7.3B.2.3.5.2-1.

Table 3 shows an example of three-band MSD test point entry for DC_3-(n)7 [3]. Here, the 10.2dB n7 Pcell MSD is identical to the level specified in the two-band fall-back DC_3A_n7A requirements.

[bookmark: _Ref116579445]Table 3 : Example of MSD test point for DC_3-(n)7 in Table 7.3B.2.3.5.2-1 [3]
	NR or E-UTRA Band / Channel bandwidth / NRB / MSD

	EN-DC Configuration
	EUTRA / NR band
	UL Fc 
(MHz)
	UL/DL BW 
(MHz)
	UL
LCRB
	DL Fc (MHz)
	MSD 
(dB)
	IMD order

	DC_3A-(n)7AA
DC_3C-(n)7AA
	3
	1730
	5
	25
	1825
	N/A
	N/A

	
	7
	N/A
	5
	N/A
	2647.5
	6.9
	IMD4

	
	n7
	2535
	10
	50
	2655
	10.2
	IMD4
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