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1. Introduction
This contribution is a companion document to the draft Change Requests (CRs) [1,2] which migrate the EN-DC MSD test points due to cross-band isolation interference to the new table template agreed upon in WF [3].
[bookmark: _Toc443593759][bookmark: _Toc460338137][bookmark: _Toc492043890][bookmark: _Toc492044144][bookmark: _Toc494295307]2. Discussion
This document summarizes the MSD re-evaluation results from [4,5] and captures additional corrections that have been identified for this meeting.
2.1 Summary of previous MSD re-evaluation results
[bookmark: _Ref142309685]Table 1 summarizes the proposed changes to the Rel-18.2.0 PC3 MSD test points due to cross-band isolation based on analysis [4]. 
Proposal 1: adopt the PC3 MSD test points of Table 1 for DC_1_n3, DC_1_n40, DC_41_n1, DC_41_n3.
Table 1: PC3 EN-DC MSD re-evaluation results
	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
	6.1

	1
	n3
	1930
	20
	15
	100 (RBSTART=0)
	1877.5
	5
	7.9

	n3
	41
	1760
	50
	15
	50 (RBSTART=220)
	2498.5
	5
	0.7

	n40
	1
	2350
	100
	30
	270 (RBSTART=0)
	2167.5
	5
	21.9



2.2 Corrections to previous agreements.
2.2.1 B1, B4, B66 MSD due to UL band n41 cross-isolation interference.
Based on discussion [6], we propose in Table 2 to align the power-class 3 (PC3) band B1 and B66 MSD due to band n41 cross-band isolation interference with the B4 MSD of 9.4dB. For PC2, the MSD is increased by 3dB. The NR-CA counterpart MSD test points are also aligned at this meeting to ensure consistency between NR-CA and EN-DC.
Proposal 2: adopt the PC3 and PC2 MSD test points of  Table 2 for DC_1_n41, DC_4_n41, DC_66_n41.
[bookmark: _Ref142329543]Table 2: PC3 and PC2 B1, B4, B66 MSD requirement alignment.
	UL band
	DL band
	UL Fc
	UL BW
	SCS of UL band
	UL RB Allocation
	DL Fc
	DL BW
	MSD
	Power Class

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

	n41
	1
	2546
	100
	30
	270 (RBSTART=0)
	2167.5
	5
	9.4
	PC3

	n41
	4
	2546
	100
	30
	270 (RBSTART=0)
	2152.5
	5
	9.4
	PC3

	n41
	66
	2546
	100
	30
	270 (RBSTART=0)
	2197.5
	5
	9.4
	PC3

	41
	n1
	2506
	20
	15
	100 (RBSTART=0)
	2167.5
	5
	9.4
	PC3

	n41
	1
	2546
	100
	30
	270 (RBstart=0)
	2167.5
	5
	12.4
	PC2

	n41
	66
	2546
	100
	30
	270 (RBstart=0)
	2197.5
	5
	12.4
	PC2



2.2.2 B11 and band n51 MSD due to UL B3/n3 cross-isolation interference.
In [5] we showed that the band 3/n3 transmitter noise power spectral density (PSD) may affect the downlink B11 or DL band n51 frequency range is nearly flat – see Figure 1 below [5].
[image: A graph showing the frequency of a radio wave

Description automatically generated]
[bookmark: _Ref68194298]Figure 1:  Measured band n3 PA noise emissions at 27dBm with -28dB image rejection, -28dB LO leakage, -60dBc CM-IM3 and -70dBc C-IM5. Blue: n3 UL CBW 5MHz Lcrb=25(RBstart=0), Orange n3 UL CBW=50MHz Lcrb=50(RBstart=0). 
This means that the legacy agreement of 6.4dB MSD level is applicable to both band n3 uplink (UL) channel bandwidth of 5MHz and 50MHz. The MSD analysis from [7] proposed a lower MSD of 2.6dB. To resolve this inconsistency, we can either:
· Option 1: align the band 11 and band n51 MSD to 6.4dB
· Option 2: align the band 11 and band n51 MSD to 2.6dB
We do not see the need to change the legacy agreement and propose adopting the following PC3 test points of Table 3.
Proposal 3: adopt the PC3 test points of Table 3 for DC_11_n3, DC_3_n51.
[bookmark: _Ref135044225]Table 3: PC3 MSD test points for DC_11_n3 and DC_3_n51
	UL band
	DL band
	UL Fc
	UL BW
	SCS of UL band
	UL RB Allocation
	DL Fc
	DL BW
	MSD
	Cross-band
Interference
source

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

	n3
	11
	1735
	50
	15
	50 (RBstart=0)
	1493.4
	5
	6.4
	>ACLR2

	n3
	11
	1712.5
	5
	15
	25 (RBstart =0)
	1493.4
	5
	6.4
	>ACLR2

	3
	n51
	1720
	20
	15
	50 (RBstart=0)
	1429.5
	5
	6.4
	>ACLR2

	3
	n51
	1712.5
	5
	15
	25 (RBstart =0)
	1429.5
	5
	6.4
	>ACLR2



2.2.3 B12/n12 and B71/n71 MSD due to UL B71/n71, B12/n12 cross-isolation interference.
In [5], it was proposed to port the agreed WF [8] MSD test points for DC_12_n71 and DC_71_n12 – see Table 4.  However, corrections highlighted in yellow are needed for the reasons captured in the last column of Table 4.  


[bookmark: _Ref142331147]Table 4: PC3 MSD test points for DC_12_n71 and DC_71_n12 [5,8].
	UL band
	DL band
	UL Fc
	UL BW
	SCS of UL band
	UL RB Allocation
	DL Fc
	DL BW
	MSD
	Reason for change

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

	n12
	71
	706.5
	15
	15
	20 (RBstart=59)
	649.5
	5
	3.8
	RBstart should be set to 0

	12
	n71
	706.5
	15
	15
	20 (RBstart=59)
	649.5
	5
	3.8
	B12 maximum UL CBW is 10MHz

	n71
	12
	683
	20
	15
	20 (RBstart=86)
	731.5
	5
	8.2
	UL Fc should be set to 688MHz

	71
	n12
	683
	20
	15
	20 (RBstart=86)
	731.5
	5
	8.2
	UL Fc should be set to 688MHz and RBstart set to 80



Proposal 4: adopt the PC3 test points of Table 5 for DC_12_n71 and DC_71_n12.
[bookmark: _Ref142331661]Table 5: PC3 MSD test points for DC_12_n71 and DC_71_n12.
	UL band
	DL band
	UL Fc
	UL BW
	SCS of UL band
	UL RB Allocation
	DL Fc
	DL BW
	MSD
	Cross-band
Interference
source

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

	n12
	71
	706.5
	15
	15
	20 (RBSTART=0)
	649.5
	5
	3.8
	>ACLR2

	12
	n71
	704
	10
	15
	20 (RBSTART=0)
	649.5
	5
	3.8
	>ACLR2

	n71
	12
	688
	20
	15
	20 (RBSTART=86)
	731.5
	5
	8.2
	>ACLR2

	71
	n12
	688
	20
	15
	20 (RBSTART=80)
	731.5
	5
	8.2
	ACLR2



2.2.4 Other corrections
2.2.4.1 B48 UL configuration and B48 DL CBW for DC_48_n46
In [5] we observed that:
· The B48 UL configuration cannot exceed 20MHz, therefore the maximum UL Lcrb cannot exceed 100 RBs,
· The B48 DL CBW cannot exceed 20MHz, therefore the band n46 UL configuration cannot be specified for CBW greater than 20MHz. 
These observations are highlighted in yellow in Table 6 below. 
[bookmark: _Ref142332536]Table 6: Rel-18.2.0 UL and DL configurations for DC_48_n46 PC3 MSD due to cross-band isolation
	E-UTRA or NR Band / SCS / Channel bandwidth of the affected DL band / UL RB allocation of the agressor band

	UL band
	DL band
	SCS of UL band (kHz)
	5 MHz
(LCRB)
	10 MHz
(LCRB)
	15 MHz
(LCRB)
	20 MHz
(LCRB)
	25 MHz
(LCRB)
	30 MHz
(LCRB)
	40 MHz
(LCRB)
	50 MHz
(LCRB)
	60 MHz
(LCRB)
	70 MHz
(LCRB)
	80 MHz
(LCRB)
	90 MHz
(LCRB)
	100 MHz
(LCRB)

	48
	n46
	15
	
	
	
	216
	
	
	216
	
	216
	
	216
	
	

	n46
	48
	30
	216
	216
	216
	216
	
	
	216
	216
	216
	
	216
	216
	216



In Table 7 – Proposal 5, we propose the following corrections:
· For B48, we propose adopting the NR CA_n48-n46 agreed test point of 13.3dB,
· For band n46, we propose adopting the Rel-18.2.0 MSD test point of 7dB at 20MHz CBW. 

Proposal 5: adopt the PC3 test points of Table 7 for DC_46_n48.
[bookmark: _Ref142332916]Table 7: PC3 MSD test points for DC_46_n48
	UL band
	DL band
	UL Fc
	UL BW
	SCS of UL band
	UL RB Allocation
	DL Fc
	DL BW
	MSD
	Cross-band
Interference
source

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

	n46
	48
	5190
	80
	30
	216 (RBstart=0)
	3697.5
	5
	13.3
	>ACLR2

	48
	n46
	3690
	20
	15
	100 (RBstart=6)
	5160
	20
	7
	>ACLR2



2.2.4.2 PC2 B7 MSD cross-alignment for DC_7_n78 with CA_n7-n78
The TS38.101-3 Rel-18.2.0 PC2 B7 5MHz CBW MSD for DC_7_n78 is specified as 6.4dB. For CA-n7-n78, it is specified as 6.5dB. For sake of consistency, we propose to align the EN-DC test point with its NR CA counterpart.
Proposal 6: adopt the PC2 test point of Table 8 for DC_46_n48.
[bookmark: _Ref142337160]Table 8: PC2 B7 MSD test points for DC_7_n78
	UL band
	DL band
	UL Fc
	UL BW
	SCS of UL band
	UL RB Allocation
	DL Fc
	DL BW
	MSD
	Cross-band
Interference
source

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

	n78
	7
	3350
	100
	30
	270 (RBstart=0)
	2687.5
	5
	6.5
	>ACLR2



2.2.4.2 Exceptions to the new template guidelines for DC_42_n79
According to the guidelines on the MSD test point for the new template [3], the band n79 UL carrier frequency should be specified as UL Fc=4450MHz for B42 MSD of DC_42_n79. This combination may be considered specific to Japan where a 100MHz guard band does not allow operation of band n79 at that uplink carrier frequency. To account for this regional frequency range restriction, it is proposed to allow one exception for this band combination and specify band n79 UL Fc=4550MHz.
Proposal 7: adopt the PC3 test point of Table 8 for DC_42_n79
Table 9: PC3 B42 MSD test point for DC_42_n79
	UL band
	DL band
	UL Fc
	UL BW
	SCS of UL band
	UL RB Allocation
	DL Fc
	DL BW
	MSD
	Cross-band
Interference
source

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

	n79
	426
	4550
	100
	30
	270 (RBSTART=0)
	3597.5
	5
	2.6
	>ACLR2

	NOTE 6:	The requirements only apply for UEs supporting inter-band DC_42_n79 ENDC with simultaneous Rx/Tx capability. Simultaneous Rx/Tx capability does not apply for UEs supporting band 42 with a n77 implementation only. These restrictions are applicable to related higher order configurations.



2.2.4.2 Exceptions to the new template guidelines for DC_n28_34, DC_28_39
According to the guidelines on MSD test point for new template [3], the band n28 DL carrier frequency should be specified as DL Fc=800.5MHz for band n28 MSD of DC_n28_34 and DC_n28_39. This combination may be considered specific to China, therefore only sub-range n28A is applicable. To account for this regional frequency range restriction, it is proposed to allow additional exceptions for and specify band n28 DL Fc=785.5MHz.
Proposal 8: adopt the PC3 test point of Table 9 for DC_n28_34 and DC_n28_39.
[bookmark: _Ref142338220]Table 9: PC3 n28 MSD test points for DC_n28_34 and DC_n28_39.
	UL band
	DL band
	UL Fc
	UL BW
	SCS of UL band
	UL RB Allocation
	DL Fc
	DL BW
	MSD
	Cross-band
Interference
source

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

	34
	n28
	2017.5
	15
	15
	75 (RBSTART=0)
	785.5
	5
	3.4
	>ACLR2

	39
	n28
	1890
	20
	15
	100 (RBSTART=0)
	785.5
	5
	3.4
	>ACLR2



3. Conclusion
In this contribution, we summarize key changes to the legacy and recently proposed EN-DC MSD test points due to cross-band isolation. We propose to endorse the companion CRs [1] and [2] based on following proposals.
Proposal 1: adopt the PC3 MSD test points of Table 1 for DC_1_n3, DC_1_n40, DC_41_n1, DC_41_n3.
Table 1: PC3 EN-DC MSD re-evaluation results
	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
	6.1

	1
	n3
	1930
	20
	15
	100 (RBSTART=0)
	1877.5
	5
	7.9

	n3
	41
	1760
	50
	15
	50 (RBSTART=220)
	2498.5
	5
	0.7

	n40
	1
	2350
	100
	30
	270 (RBSTART=0)
	2167.5
	5
	21.9


Proposal 2: adopt the PC3 and PC2 MSD test points of  Table 2 for DC_1_n41, DC_4_n41, DC_66_n41.
Table 2: PC3 and PC2 B1, B4, B66 MSD requirement alignment.
	UL band
	DL band
	UL Fc
	UL BW
	SCS of UL band
	UL RB Allocation
	DL Fc
	DL BW
	MSD
	Power Class

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

	n41
	1
	2546
	100
	30
	270 (RBSTART=0)
	2167.5
	5
	9.4
	PC3

	n41
	4
	2546
	100
	30
	270 (RBSTART=0)
	2152.5
	5
	9.4
	PC3


Proposal 3: adopt the PC3 test points of Table 3 for DC_11_n3, DC_3_n51.
Table 3: PC3 MSD test points for DC_11_n3 and DC_3_n51
	UL band
	DL band
	UL Fc
	UL BW
	SCS of UL band
	UL RB Allocation
	DL Fc
	DL BW
	MSD
	Cross-band
Interference
source

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

	n3
	11
	1735
	50
	15
	50 (RBstart=0)
	1493.4
	5
	6.4
	>ACLR2

	n3
	11
	1712.5
	5
	15
	25 (RBstart =0)
	1493.4
	5
	6.4
	>ACLR2

	3
	n51
	1720
	20
	15
	50 (RBstart=0)
	1429.5
	5
	6.4
	>ACLR2

	3
	n51
	1712.5
	5
	15
	25 (RBstart =0)
	1429.5
	5
	6.4
	>ACLR2


Proposal 4: adopt the PC3 test points of Table 5 for DC_12_n71 and DC_71_n12.
Table 5: PC3 MSD test points for DC_12_n71 and DC_71_n12.
	UL band
	DL band
	UL Fc
	UL BW
	SCS of UL band
	UL RB Allocation
	DL Fc
	DL BW
	MSD
	Cross-band
Interference
source

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

	n12
	71
	706.5
	15
	15
	20 (RBSTART=0)
	649.5
	5
	3.8
	>ACLR2

	12
	n71
	704
	10
	15
	20 (RBSTART=0)
	649.5
	5
	3.8
	>ACLR2

	n71
	12
	688
	20
	15
	20 (RBSTART=86)
	731.5
	5
	8.2
	>ACLR2

	71
	n12
	688
	20
	15
	20 (RBSTART=80)
	731.5
	5
	8.2
	ACLR2


Proposal 5: adopt the PC3 test points of Table 7 for DC_46_n48.
Table 7: PC3 MSD test points for DC_46_n48
	UL band
	DL band
	UL Fc
	UL BW
	SCS of UL band
	UL RB Allocation
	DL Fc
	DL BW
	MSD
	Cross-band
Interference
source

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

	n46
	48
	5190
	80
	30
	216 (RBstart=0)
	3697.5
	5
	13.3
	>ACLR2

	48
	n46
	3690
	20
	15
	100 (RBstart=6)
	5160
	20
	7
	>ACLR2


Proposal 6: adopt the PC2 test point of Table 8 for DC_46_n48.
Table 8: PC2 B7 MSD test points for DC_7_n78
	UL band
	DL band
	UL Fc
	UL BW
	SCS of UL band
	UL RB Allocation
	DL Fc
	DL BW
	MSD
	Cross-band
Interference
source

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

	n78
	7
	3350
	100
	30
	270 (RBstart=0)
	2687.5
	5
	6.5
	>ACLR2


Proposal 7: adopt the PC3 test point of Table 8 for DC_42_n79
Table 9: PC3 B42 MSD test point for DC_42_n79
	UL band
	DL band
	UL Fc
	UL BW
	SCS of UL band
	UL RB Allocation
	DL Fc
	DL BW
	MSD
	Cross-band
Interference
source

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

	n79
	426
	4550
	100
	30
	270 (RBSTART=0)
	3597.5
	5
	2.6
	>ACLR2

	NOTE 6:	The requirements only apply for UEs supporting inter-band DC_42_n79 ENDC with simultaneous Rx/Tx capability. Simultaneous Rx/Tx capability does not apply for UEs supporting band 42 with a n77 implementation only. These restrictions are applicable to related higher order configurations.


Proposal 8: adopt the PC3 test point of Table 9 for DC_n28_34 and DC_n28_39.
Table 9: PC3 n28 MSD test points for DC_n28_34 and DC_n28_39.
	UL band
	DL band
	UL Fc
	UL BW
	SCS of UL band
	UL RB Allocation
	DL Fc
	DL BW
	MSD
	Cross-band
Interference
source

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

	34
	n28
	2017.5
	15
	15
	75 (RBSTART=0)
	785.5
	5
	3.4
	>ACLR2

	39
	n28
	1890
	20
	15
	100 (RBSTART=0)
	785.5
	5
	3.4
	>ACLR2
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