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1. Introduction
The migration of the EN-DC MSD test points due to cross-band isolation towards the Rel-17 NR-CA new table template requires re-evaluation of many maximum sensitivity degradation (MSD) levels. At RAN4 meeting #106, it was proposed to break down the task by first re-evaluating the power class (3) MSDs [1]. This step would then pave the way to evaluating the power class 2 (PC2) MSD, and hopefully initial first CRs may be presented at RAN4 meeting #107. Due to lack of time, we present only partial results at this meeting and we intend to provide a complete set by next meeting.
2. [bookmark: _Toc443593759][bookmark: _Toc460338137][bookmark: _Toc492043890][bookmark: _Toc492044144][bookmark: _Toc494295307]Discussion
The proposed list of PC3 EN-DC test point candidates for MSD re-evaluation is reproduced in Table 1 from [1] with typo corrected in yellow highlighted cell.
[bookmark: _Ref127485572]Table 1: 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
	6.1

	1
	n3
	1930
	20
	15
	100 (RBstart=0)
	1877.5
	5
	[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]



Due to lack of time, we present in Table 2 only partial evaluation results based on power amplifier previous measurement campaign for NR-CA [2].  MSD levels are evaluated using the following PA calibration, RF front-end and waveform impairment assumptions:
· PA calibration: calibrated to meet -30dBc at 26dBm output power using a 20 MHz, SCS15 kHz, QPSK, DFT-S-OFDM, waveform with Lcrb=100 RB at lower channel edge;
· Post PA losses: 					 4dB;
· Local Oscillator (LO) leakage: 	-28dBc;
· IQ Image rejection: 				-28dB;
· RF transceiver impairments: 		C-IM3: -60dBc, C-IM5: -70dBc.
2.1 DC_41_n1: B41 MSD due to n1 UL 50MHz CBW
Background on Rel-18 current test-point: The B41 MSD is 6.1dB at 5MHz for band n1 UL 20MHz CBW and 100RB UL RB allocation is summarized in Table 1. This requirement was agreed based on MSD analysis from [3].
[bookmark: _Ref131977747]Table 1: B41 MSD test-points for DC_41_n1
	UL band
	DL band
	5 MHz
(dB)
	10 MHz
(dB)
	15 MHz
(dB)
	20 MHz
(dB)

	n1
	41
	6.1
	6.1
	6.1
	6.1



MSD re-evaluation 
We assume a band n1 PA noise power spectral density in band 41 at 2498.5MHz in 5MHz channel bandwidth (CBW) at -130dBm/MHz and, 30dB band n1 duplexer Tx filter rejection at 2498.5MHz, 10dB diplexer isolation, and 1dB diplexer to primary antenna insertion loss.
The MSD is evaluated at 0.9dB as summarised in Table 2. This is level is much lower than the agreed 6.1dB. This is due that in [3] the IMD2 noise level at the antenna is -72dBm/10MHz and -94dBm/10MHz referred to the primary and diversity antenna respectively and tha the PA noise level is assumed approximately 10dB higher, at approximately -81dBm/10MHz for the primary antenna port. We therefore propose to adopt 6.1dB MSD for B41 5MHz CBW for n1 50MHz UL CBW.
[bookmark: _Ref110987636]Table 2: B41 MSD level for DC_41_n1
[image: ]
2.2 DC_1_n3: n3 MSD due to B1 UL 20MHz CBW
Background on Rel-18 current test-point: The band n3 MSD is 3dB at 5MHz for band n1 UL 5MHz CBW and 25RB UL RB allocation is summarized in Table 4. 
[bookmark: _Ref131983281]Table 4: band n3 MSD test-points for DC_1_n3
	UL band
	DL band
	5 MHz
(dB)
	10 MHz
(dB)
	15 MHz
(dB)
	20 MHz
(dB)
	25 MHz
(dB)
	30 MHz
(dB)
	40 MHz
(dB)
	50 MHz
(dB)

	1
	n3
	3
	2.2
	1.9
	1.7
	1.6
	1.5
	1.4
	1.3



MSD re-evaluation. 
We reproduce in Figure 1 below the MSD analysis of [4] and propose to adopt 7.9dBMSD for n3 5MHz CBW based on Figure 1-right for B1 20MHz fully allocated carrier.

[image: ]
[bookmark: _Ref68194298]Figure 1: n3 MSD for 5,10,15,20,24,30 MHz CBW vs n1 20,25,30,40,40 UL CBW. Left: n1 Lcrb=25 (RBstart=0), Right: n1 full RB allocation.
2.3 DC_41_n3: B41 MSD due to n3 UL 50MHz CBW
Background on Rel-18 current test-point: The B41 MSD is 0.7dB at 5MHz for band n3 UL 5MHz CBW and 25RB UL RB allocation is summarized in Table 5.
[bookmark: _Ref131982633]Table 5: B41 MSD test-points for DC_41_n3
	UL band
	DL band
	5 MHz
(dB)
	10 MHz
(dB)
	15 MHz
(dB)
	20 MHz
(dB)

	n3
	41
	0.7
	0.7
	0.7
	0.7


MSD re-evaluation 
For PA noise and RF front-end, we re-use the worst-case assumptions of DC_41_n1. The B41 MSD is estimated at 0.3dB in Table 6, we therefore propose to keep the previously agreed 0.7dB MSD for band 41 5MHz CBW.
[bookmark: _Ref131982904]Table 6: B41 MSD level for DC_41_n3
[image: ]

2.4 DC_1_n40: B1 MSD due to n40 UL 100MHz CBW
Background on Rel-18 current test-point: The B41 MSD is 8.3dB at 5MHz for band n40 UL 5MHz CBW and 25RB UL RB allocation is summarized in Table 7.
[bookmark: _Ref131983930]Table 7: B41 MSD test-points for DC_41_n3
	UL band
	DL band
	5 MHz
(dB)
	10 MHz
(dB)
	15 MHz
(dB)
	20 MHz
(dB)

	n40
	1
	8.3
	8.3
	8.3
	8.3



MSD re-evaluation:
We propose to adopt the EN-DC test point is identical to that of the NR-CA counterpart combination, we propose to adopt the same 21.9dB MSD level for band B1 5MHz upper channel due to band n40 100MHz CBW fully allocated.
2.5 DC_4_n41: B4 MSD due to n41 UL 100MHz CBW
Background on Rel-18 current test-point: The B41 MSD is 3.5dB at 5MHz for band n41 UL 50MHz CBW and 128RB UL RB allocation is summarized in Table 8.
[bookmark: _Ref131984855]Table 8: B4 MSD test-points for DC_4_n41
	UL band
	DL band
	5 MHz
(dB)
	10 MHz
(dB)
	15 MHz
(dB)
	20 MHz
(dB)

	n41
	4
	3.5
	3.5
	3.5
	3.5



MSD re-evaluation:
· We re-use the cross-band isolation parameters of [5] and include a 1.5dB diplexer to primary antenna connector insertion loss;
· For UL n41 100MHz UL CBW and LCRB=270RB0, we measure an integrated PA noise level of -45.5dBm at the band B4 5MHz CBW DL 2152.5MHz carrier frequency. 
The MSD is evaluated at 9.4dB as summarised in Table 9.
[bookmark: _Ref131985484]Table 9: B41 MSD level for DC_4_n41
[image: ]

Proposal: In preparation for the migration of the EN-DC MSD test points due to cross-band isolation interference into the new template, adopt the power class 3 MSD test points of Table 10.
[bookmark: _Ref131976255]Table 10: 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

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


3. Conclusion
This contribution re-evaluates the MSD levels due to cross-band isolation for the previously proposed EN-DC test points  [1]. Further evaluation required for next meeting, interested companies are invited to review these proposals and further study the missing test points so that migration can attempted at next meeting.
Proposal: In preparation for the migration of the EN-DC MSD test points due to cross-band isolation interference into the new template, adopt the power class 3 MSD test points of Table 10.
Table 10: 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

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