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1. Introduction
This contribution presents the Power Class 3 (PC3) CA_n34-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]. Considering the test points in WF [1] are identical to those previously agreed upon for SUL_n41_n95, we propose three options to align the band n41 MSD in CA_n34-n41 vs SUL_n41-n95.
[bookmark: _Toc443593759][bookmark: _Toc460338137][bookmark: _Toc492043890][bookmark: _Toc492044144][bookmark: _Toc494295307]2. Discussion
2.1 Band n41 MSD analysis due to band n34 / SUL n95 uplink
2.1.1 Background information
The first row of Table 1 summarizes the agreed upon band n41 MSD test point for CA_n34-n41 from WF [1]. Considering the high Tx-Rx frequency separation, band n41 is affected by the power amplifier (PA) “flat” noise whose power spectral density (PSD) may be assumed constant across the band n41 10MHz receiver channel bandwidth (CBW). We have corrected a typo in Table 1 for band n34, with the uplink (UL) resource block (RB) allocation.
The second row of Table 1 summarizes the TS 38.101-1 band n41 MSD test point for SUL_n41-n95. Compared to CA_n34-n41, the band n41 MSD due to SUL band n95 is defined at 2505MHz, instead of 2501MHz, and the agreed upon MSD is 6.1dB from [2] instead of the proposed WF [1] [3.2dB]. The band n41 MSD was carefully analysed in [2] and was originally estimated at 2.3dB, a level close to that agreed upon in WF [1]. However, the TR concluded that one company proposed to follow the exception requirements previously agreed upon for DC_1_n41. Consequently, RAN4 adopted a band n41 6.1dB MSD for DC_1_n41, CA_n1-n41, and for SUL_n41-n95. Considering the similarities between SUL band n95 and band n34, it is reasonable to align the MSD test points and MSD levels for CA_n34-n41 and SUL_n41-n95.
[bookmark: _Ref126852391]Table 1: Cross-band isolation MSD test point for simultaneous Rx-Tx with 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)
	

	n34
	n41
	2017.5
	15
	15
	78 (RBstart=0)
75 (RBstart=4)
	2501
	10
	[3.2]
	>ACLR2

	n95
	n41
	2017.5
	15
	15
	75 (RBstart=4)
	2505
	10
	6.1
	>ACLR2


[bookmark: _Ref126852758]Observation 1: The band n41 MSD test points and MSD level for CA_n34-n41 may be cross-aligned with the legacy agreements for SUL_n41-n95.
2.1.2 MSD evaluation
For MSD evaluation, we assume:
· Main LNA to main antenna insertion losses:4dB
· n34 Tx filter rejection at n41 DL affected carrier: 30 dB
· Total PA + RF transceiver noise PSD at 2501MHz in 9.5MHz CBW: -135 dBm/Hz.
· uncorrelated MRC combining
· SNR at REFSENS of -1dB.
Figure 1 summarizes the MSD analysis: the PC3 band n4110MHz MSD is estimated at 2dB.
[image: ] 
[bookmark: _Ref131435341]Figure 1 PC3 Band n41 10MHz lower channel MSD analysis for CA_n34-n41.

Table 2 summarizes the band n41 10MHz CBW MSD levels from the original MSD analyses of [2],[3],[4]. The average MSD across all contributions, including this document’s 2dB, is approximately 2.8dB. The WF [1] tentative [3.2] dB is therefore acceptable.
[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
	Tdoc 
Reference

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

	n95
	n41
	2017.5
	15
	15
	75
	2505
	10
	2.3
	Original analysis [2]

	n34
	n41
	2017.5
	15
	15
	78 (RBstart=0)
	2501
	10
	2.3
	[3]

	n34
	n41
	2012.5
	5
	15
	25 (RBstart=0)
	2501
	10
	4.1
	[4]

	n34
	n41
	2017.5
	15
	15
	75 (RBstart=4)
	2501
	10
	2.0
	This Tdoc

	
	
	
	
	
	
	
	
	2.8
	Average



Observation 2: The average band n41 10MHz CBW MSD for CA_n34-n41, with simultaneous RxTx, is approximately 2.8dB [2,3,4, this document]. The WF [1] tentative [3.2]dB MSD is acceptable.
Based on observations 1 and 2, we propose three options to resolve the MSD differences:
Proposal 1: For band n41 10MHz lower channel MSD due to simultaneous RxTx operation of CA_n34A-n41A, RAN4 covers the following three options during the electronic meeting:
Option 1: Align CA_n34-n41 with SUL_n41-n95, ie. specify the band n41 10MHz at 6.1dB MSD,
Option 2:
· Adopt the 3.2dB from WF [1] MSD. 
· Align SUL_n34-n95 with CA_n34-n41, i.e. change band n41 10MHz MSD from 6.1dB to 3.2dB. The band n41 DL carrier frequency may remain specified at 2505MHz due to regional deployment considerations.
Option 3: 
· Adopt 3.2dB for CA_n34-n41,
· Keep 6.1dB for SUL_n41-n95.




	UL band
	DL band
	UL Fc
	UL BW
	SCS of UL band
	UL RB Allocation
	DL Fc
	DL BW
	MSD
	n41 
MSD options

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

	n34
	n41
	2017.5
	15
	15
	74 (RBstart=4)
	2501
	10
	6.1
	Option 1

	n95
	n41
	2017.5
	15
	15
	75 (RBstart=4)
	2505
	10
	6.1
	

	n34
	n41
	2017.5
	15
	15
	74 (RBstart=4)
	2501
	10
	3.2
	Option 2

	n95
	n41
	2017.5
	15
	15
	75 (RBstart=4)
	2505
	10
	3.2
	

	n34
	n41
	2017.5
	15
	15
	74 (RBstart=4)
	2501
	10
	3.2
	Option 3

	n95
	n41
	2017.5
	15
	15
	75 (RBstart=4)
	2505
	10
	6.1
	



[bookmark: _Ref131521369]2.2 Band n34 MSD analysis due to band n41 uplink
The band n41 interference levels are measured using a mid-band PA for PC3 operation, with the following assumptions:
· The PA is 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
· Diplexer to antenna IL:			1dB
· Local Oscillator (LO) leakage: 	-28dBc
· IQ Image rejection: 				-28dB
· RF transceiver impairments: 		C-IM3: -60dBc, C-IM5: -70dBc
· For n34 MSD: The PA spurious emission levels are measured with the UL carrier in band n41 configured to the lowest 100MHz CBW channel, and LCRB = 270 (RBstart=0)
RF Front-End (RFFE) assumptions: Main LNA to main antenna insertion losses:4dB
· n41 Tx SAW filter rejection at n34 DL affected carrier: 35dB
· uncorrelated MRC combining
· SNR at REFSENS of -1dB
Figure 2 shows that the measured PA noise level at the band n34 5MHz CBW upper DL channel is -54.9dBm. The band n34 MSD is estimated at 6.5dB. The tentative WF[1] [7.2]dB MSD is therefore acceptable.
[image: ]
[bookmark: _Ref131714890]Figure 2 band n34 5MHz upper DL channel MSD for simultaneous RxTx operation in CA_n34-n41.

Proposal 2: For SUL_n41A-n97A, adopt the MSD test points of Table 3 for PC3 operation.
[bookmark: _Ref127290310]Table 3: PC3 MSD requirements for CA_n34A-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)
	

	n41
	n34
	2456
	100
	30
	270 (RBstart=0)
	2022.5
	5
	7.2
	>ACLR2


3. Conclusion
This contribution presents MSD analysis for CA_n34A-n41A cross band isolation MSD due to simultaneous RxTx PC3 operation. 
For the band n41 MSD, on one hand, we observe that MSD test points for CA_n34-n41 simultaneous RxTx may be aligned with the SUL_n41_n95 6.1dB MSD requirement. On the other hand, our analysis estimates band n41 MSD at 2dB, which, once averaged, with MSDs from [2,3,4] leads to a 2.8dB MSD. The WF tentative [3.2]dB is therefore acceptable. To resolve the band n41 MSD differences, we propose three options:
Proposal 1: For band n41 10MHz lower channel MSD, due to simultaneous RxTx operation of CA_n34A-n41A, RAN4 covers the following three options during the electronic meeting:
Option 1: Align CA_n34-n41 with SUL_n41-n95, ie. specify band n41 10MHz at 6.1dB MSD,
Option 2:
· Adopt the 3.2dB from WF [1] MSD. 
· Align SUL_n34-n95 with CA_n34-n41, i.e. change band n41 10MHz MSD from 6.1dB to 3.2dB. The band n41 DL carrier frequency may remain specified at 2505MHz, due to regional deployment considerations.
Option 3: 
· Adopt 3.2dB for CA_n34-n41,
· Keep 6.1dB for SUL_n41-n95.
	UL band
	DL band
	UL Fc
	UL BW
	SCS of UL band
	UL RB Allocation
	DL Fc
	DL BW
	MSD
	n41 
MSD options

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

	n34
	n41
	2017.5
	15
	15
	74 (RBstart=4)
	2501
	10
	6.1
	Option 1

	n95
	n41
	2017.5
	15
	15
	75 (RBstart=4)
	2505
	10
	6.1
	

	n34
	n41
	2017.5
	15
	15
	74 (RBstart=4)
	2501
	10
	3.2
	Option 2

	n95
	n41
	2017.5
	15
	15
	75 (RBstart=4)
	2505
	10
	3.2
	

	n34
	n41
	2017.5
	15
	15
	74 (RBstart=4)
	2501
	10
	3.2
	Option 3

	n95
	n41
	2017.5
	15
	15
	75 (RBstart=4)
	2505
	10
	6.1
	



For band n34 MSD, our analysis estimates the MSD at 6.5dB. We therefore propose to adopt the tentative WF [7.2]dB MSD.  
Proposal 2: For SUL_n41A-n97A, adopt the MSD test points of Table 3 for PC3 operation.
Table 3: PC3 MSD requirements for CA_n34A-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)
	

	n41
	n34
	2456
	100
	30
	270 (RBstart=0)
	2022.5
	5
	7.2
	>ACLR2
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