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1. Introduction
This contribution presents the CA_n40-n41 cross-band isolation Maximum Sensitivity Degradation (MSD) analysis for the test points agreed upon at the RAN4#106 in the way forward (WF) [1]. Power amplifier (PA) measurements are presented to evaluate both the Power Class 3 (PC3) and the Power Class 2 (PC2) MSD levels. Most of the data for CA_n40-n41 is a re-submission from [2]. For SUL_n97_n41, we re-submit our MSD proposals from [3], since this proposed MSD test point is now fully aligned with the test point for CA_n40-n41 WF [1].
[bookmark: _Toc443593759][bookmark: _Toc460338137][bookmark: _Toc492043890][bookmark: _Toc492044144][bookmark: _Toc494295307]2. Discussion
2.1 CA_n40-n41
Table 1 summarizes the agreed upon MSD test points for CA_n40-n41 from WF [1]. The corresponding intermodulation (IM) landscapes are shown in Figure 1.
[bookmark: _Ref126852391]Table 1: Cross-band isolation MSD test point for simultaneous Rx-Tx with CA_n40A-n41A
	[bookmark: _Ref126852758]UL band
	DL band
	UL Fc
	UL BW
	SCS of UL band
	UL RB Allocation
	DL Fc
	DL BW
	MSD
	X band interference source

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

	n40
	n41
	2350
	100
	30
	270 (RBstart=3)
	2501
	10
	[FFS]
	ACLR2

	n41
	n40
	2546
	100
	30
	270 (RBstart=0)
	2397.5
	5
	[FFS]
	ACLR2



The support of 100MHz in band n40 makes the IM landscape of Figure 1-left nearly symmetrical to that of Figure 1-right. The Tx-Rx frequency distance differs slightly as a result of different DL CBW in each band: 5MHz for band n40 and 10MHz for band n41. Note that the landscape for band n41 MSD captured in Figure 1-left is now identical to the updated MSD test point proposed for SUL_n97-n41 in [3].

[bookmark: _Ref126861761][image: ]
Figure 1 IMD landscapes sketch for CA_n40A-n41A with simultaneous RxTx. Left: n41 10MHz MSD due to 100MHz UL CBW in band n40, Right: n40 5MHz MSD due to 100MHz UL CBW in band n41.

Observation 1: The MSD test points for SUL_n41-n97 may be aligned with the test points for CA_n40-n41 [1].
2.1.1 PA Measurements and MSD evaluation
Interference levels are measured using a mid-band PA for both PC3 and PC2, and with same the PA calibration assumptions than in our previous contribution [2]. 
For MSD evaluation, we reproduce our previous assumptions [2]:
· Main LNA to main antenna insertion losses:4dB
· n40 Tx SAW filter rejection at n41 DL affected carrier: 40dB
· n41 Tx SAW filter rejection at n40 DL affected carrier: 35dB
· uncorrelated MRC combining
· SNR at REFSENS of -1dB.
The PC3 interference levels for band n41, and for band 40 UL 100MHz CBW, and the levels for PC2 band 41 100MHz, are reproduced from [2]. Only the PC2 interference levels for band n40 UL 100MHz CBW are measured.
Figure 2 summarizes the measured PC2 and PC3 PA noise levels and corresponding MSD for n40, n41:
· For UL n41 100MHz UL CBW and LCRB=270 (RBstart=0), the band n40 5MHz CBW upper DL channel integrated PA noise level is -25.5dBm for PC3, and -22.4dBm for PC2 operation (Figure 2-left [2]);
· For UL n40 100MHz UL CBW and LCRB=270 (RBstart=3), the band n41 10MHz CBW lower DL channel integrated PA noise level of -22.1dBm for PC3 [3], and -18.9dBm for PC2 operation (Figure 2-right).
At these levels:
· Figure 2-left shows that the band n40 5MHz MSD is 32.4dB for PC3, and 35.5dB for PC2;
· Figure 2-right shows that the band n41 10MHz MSD is 25.7dB for PC3, and 28.9dB for PC2. 
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[bookmark: _Ref131435341]Figure 2 Left: band n40 5MHz upper channel MSD, Right: band n41 10MHz lower channel MSD.

Proposal 1: For simultaneous RxTx operation of CA_n40A-n41A, adopt the MSD test points of Table 2 for PC3 and Table 3 for PC2 operation.
[bookmark: _Ref131521361]Table 2: PC3 MSD requirements for simultaneous RxTx in CA_n40A-n41A
	UL band
	DL band
	UL Fc
	UL BW
	SCS of UL band
	UL RB Allocation
	DL Fc
	DL BW
	MSD
	X band interference source

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

	n40
	n41
	2350
	100
	30
	270 (RBstart=3)
	2501
	10
	25.7
	ACLR2

	n41
	n40
	2546
	100
	30
	270 (RBstart=0)
	2397.5
	5
	32.4
	ACLR2


[bookmark: _Ref131521369]Table 3: PC2 MSD requirements for simultaneous RxTx in CA_n40A-n41A.
	UL band
	DL band
	UL Fc
	UL BW
	SCS of UL band
	UL RB Allocation
	DL Fc
	DL BW
	MSD
	X band interference source

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

	n40
	n41
	2350
	100
	30
	270 (RBstart=3)
	2501
	10
	28.9
	ACLR2

	n41
	n40
	2546

	100
	30
	270 (RBstart=0)
	2397.5
	5
	35.5
	ACLR2


2.2 SUL_n41-n97
Based on observation 1, Proposal 2 is a re-submission of our previous MSD analysis [3]. A correction due to 0.1dB rounding is proposed for the MSD of band n41 at 10MHz CBW.

Proposal 2: For SUL_n41A-n97A, adopt the MSD test points of Table 4 for PC3 operation.
[bookmark: _Ref127290310]Table 4: PC3 MSD requirements for SUL_n41A-n97A [3].
	UL band
	DL band
	UL Fc
	UL BW
	SCS of UL band
	UL RB Allocation
	DL Fc
	DL BW
	MSD
	X band interference source

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

	n97
	n41
	2350
	100
	30
	270 (RBstart=3)
	2505
	10
	25.7
	ACLR2

	n97
	n41
	2350
	100
	30
	270 (RBstart=3)
	2550
	100
	22.0
	ACLR2


3. Conclusion
This contribution presents PA interference measurements to evaluate the CA_n40A-n41A cross band isolation MSD of band n40 and band n41, for simultaneous RxTx operation and for both PC2 and PC3. The band n40 MSD is higher than that of band n41, since the band n41 Tx SAW filter provides a lower level of rejection than that of the band n40 SAW filter. We also observe that MSD test points for CA_n40-n41 simultaneous RxTx may be aligned with that of SUL_n41_n97 and we re-submit the SUL_n41-n97 MSD based on previous proposal of [3].
Observation 1: The MSD test points for SUL_n41-n97 may be aligned with the test points for CA_n40-n41 [1].

Proposal 1: For simultaneous RxTx operation of CA_n40A-n41A, adopt the MSD test points of Table 2 for PC3 and Table 3 for PC2 operation.
Table 2: PC3 MSD requirements for simultaneous RxTx in CA_n40A-n41A
	UL band
	DL band
	UL Fc
	UL BW
	SCS of UL band
	UL RB Allocation
	DL Fc
	DL BW
	MSD
	X band interference source

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

	n40
	n41
	2350
	100
	30
	270 (RBstart=3)
	2501
	10
	25.7
	ACLR2

	n41
	n40
	2546
	100
	30
	270 (RBstart=0)
	2397.5
	5
	32.4
	ACLR2



Table 3: PC2 MSD requirements for simultaneous RxTx in CA_n40A-n41A.
	UL band
	DL band
	UL Fc
	UL BW
	SCS of UL band
	UL RB Allocation
	DL Fc
	DL BW
	MSD
	X band interference source

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

	n40
	n41
	2350
	100
	30
	270 (RBstart=3)
	2501
	10
	28.9
	ACLR2

	n41
	n40
	2546
	100
	30
	270 (RBstart=0)
	2397.5
	5
	35.5
	ACLR2



Proposal 2: For SUL_n41A-n97A, adopt the MSD test points of Table 4 for PC3 operation.
Table 4: PC3 MSD requirements for SUL_n41A-n97A [3].
	UL band
	DL band
	UL Fc
	UL BW
	SCS of UL band
	UL RB Allocation
	DL Fc
	DL BW
	MSD
	X band interference source

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

	n97
	n41
	2350
	100
	30
	270 (RBstart=3)
	2505
	10
	25.7
	ACLR2

	n97
	n41
	2350
	100
	30
	270 (RBstart=3)
	2550
	100
	22.0
	ACLR2
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