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1. Introduction
Power class 3 (PC3) and power class 2 (PC2) evaluations have been requested, to include non-simultaneous RxTx for CA_n40-n41 in new WID [1]. This paper presents measurement data that evaluates the cross-band isolation maximum sensitivity degradation (MSD) that may occur in band n41 and band n40.
[bookmark: _Toc443593759][bookmark: _Toc460338137][bookmark: _Toc492043890][bookmark: _Toc492044144][bookmark: _Toc494295307]2. Discussion
Table 1 summarizes the supported bandwidth combination set (BCS) for CA_n40A-n41A.  Currently, there are no cross-band isolation issues for this band-combination, since only simultaneous RxTx is specified. For non-simultaneous RxTx, both band n40 and band n41 may be affected by cross-band isolation issues, with the worst case occurring for BCS0. This is due to an 80MHz uplink (UL) channel bandwidth (CBW) in band n40, and a 100MHz UL CBW in band n41. For the MSD of band n40, we assume that 5MHz is a valid downlink (DL) CBW, since this is specified for operations when n40 is configured as an SCell.
[bookmark: _Ref126852391]Table 1: Supported bandwidth combinations for CA_n40A-n41A
	NR CA Configuration
	Uplink CA Configurations or single uplink carrier
	NR band
	Channel bandwidth (MHz)
	Bandwidth combination set

	CA_n40A-n41A
	n418
CA_n40A-n41A8
	n40
	5, 10, 15, 20, 25, 30, 40, 50, 60, 80
	0

	
	
	n41
	10, 15, 20, 40, 50, 60, 80, 90, 100
	

	
	
	n40
	5, 10, 15, 20, 25, 30, 40
	1

	
	
	n41
	10, 15, 20, 40, 50, 60
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The intermodulation (IM) landscapes are shown in Figure 1. The position is left for n41 10MHz MSD, due to 80MHz n40 UL CBW, and right for n40 5MHz MSD, due to 100MHz n41 UL CBW. The band n41 downlink is affected by an overlap with the ACLR 2 of the UL band n40, while the downlink of band n40 upper channel is positioned at the border between ACLR1 and ACLR2. It can be inferred that, with a higher MSD for band n40 than for band n41, due to the lower band n40 REFSENS levels, and the challenging band n41, that there will be Tx SAW filter rejection in the band n40 frequency range.  It is difficult to estimate which affected band will be impacted by higher interference levels due to the different UL CBW configurations, and different UL-DL frequency separation distances, for each case presented in Figure 1. We therefore introduce applicable measurement data to evaluate the MSD of each band.
[bookmark: _Ref126861761][image: ]
Figure 1 IMD landscapes sketch for CA_n40A-n41A with non-simultaneous RxTx. Left: n41 10MHz MSD due to 80MHz UL CBW in band n40, Right: n40 5MHz MSD due to 100MHz UL CBW in band n41

2.1 PA Measurements and MSD evaluation
Interference levels are measured using a mid-band PA for both PC3 and PC2, with the following assumptions:
· Power class 3 operation: 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,
· Power class 2 operation: the PA is calibrated to meet -31dBc at 29dBm 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:			1.5dB
· Local Oscillator (LO) leakage: 	-28dBc
· IQ Image rejection: 				-28dB
· RF transceiver impairments: 		C-IM3: -60dBc, C-IM5: -70dBc
· For n40 MSD: The PA spurious emission levels are measured in the band n40 upper 5MHz channel with the UL carrier in band n41 configured to the lowest 100MHz CBW channel, and LCRB = 270 (RBstart=0)
· For n41 MSD: The PA spurious emission levels are measured in the band n41 lower 10MHz channel with the UL carrier in band n40 configured to the highest 80MHz CBW channel, and LCRB = 216 (RBstart=1)
For MSD evaluation we re-use the RF Front-End (RFFE) assumptions of the PC3 MSD analysis for SUL_n41-n97 [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
Figure 2 summarizes the measured PA noise levels and estimated MSD for n40, n41, and for PC2 and PC3 operations:
· For UL n41 100MHz UL CBW and LCRB=270 (RBstart=0), we measure at the band n40 5MHz CBW upper DL channel, an integrated PA noise level of -25.5dBm for PC3, and -22.4dBm for PC2 operation (Figure 2-left)
· For UL n40 80MHz UL CBW and LCRB=216 (RBstart=1), we measure at the band n41 10MHz CBW lower DL channel, an integrated PA noise level of -23.5dBm for PC3, and -20.3dBm 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 24.3dB for PC3, and 27.4dB for PC2 
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Figure 2 CA_n40-n41 non-simultaneous RxTx MSD. Left: band n40 5MHz upper channel MSD, Right: band n41 10MHz lower channel MSD
The n41 MSD, due to n40 80MHz LCRB=216 RBstart 1, is 3.6dB higher than that agreed for SUL_n41-n97. This difference is due to higher PA output noise levels than in [2]. The SUL_n41-n97 MSD test point was updated in a separate discussion paper at introduced at this meeting. This accounts for the band n97 maximum UL CBW of 100MHz.
For PC2 MSD, we observe that the MSD is approximately 3.1dB higher than the PC3 MSD for both bands. We propose to round the MSD levels so that the difference between PC2 and PC3 MSD is at a maximum of 3dB.
Proposal 1: For non-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 non-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
	2360
	80
	30
	216 (RBstart=1)
	2501
	10
	24.3
	ACLR2

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


Table 3: PC2 MSD requirements for non-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
	2360
	80
	30
	216 (RBstart=1)
	2501
	10
	27.3
	ACLR2

	n41
	n40
	2546
	100
	30
	270 (RBstart=0)
	2397.5
	5
	35.4
	ACLR2


3. Conclusion
This contribution presents interference measurements that are used to evaluate the CA_n40A-n41A cross band isolation MSD of band n40 and band n41, for non-simultaneous RxTx operations for both PC2 and PC3. The band n40 MSD is higher than that of band n41 since 1) the upper DL channel of band n40 is overlapped by the PA spurious emissions that correspond to the border between the ACLR1 and the ACLR2 regions, 2) the band n41 Tx SAW filter provides a lower level of rejection than that of the band n40 SAW filter, 3) the band n40 REFSENS levels are lower than those of band n41.
Proposal 1: For non-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 non-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
	2360
	80
	30
	216 (RBstart=1)
	2501
	10
	24.3
	ACLR2

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


Table 3: PC2 MSD requirements for non-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
	2360
	80
	30
	216 (RBstart=1)
	2501
	10
	27.3
	ACLR2

	n41
	n40
	2546
	100
	30
	270 (RBstart=0)
	2397.5
	5
	35.4
	ACLR2
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'n40 5SMHz CBW MSD afterMRC __ cor [dB] 32.40 35.50





image3.png
PC3 n40 80 MHz

PC2 n40 80 MHz

216 (RBstart=1) | 216 (RBstart=1)
Measured Tx noise in band n41 lower 10 MHz CBW channel [dBm/MBW] 235 203
n40 SAW Tx to Ant. port rejection at nd1 DLfreq.  [dB] 40 40
Diplexer rejection of PA Tx noise at n41 DLfreq. _ [dB] 0 0
Main LNA to ant insertion loss / Post PA diplexer toant IL___[dB] ) 15 ) 15
Antenna-to-Antenna isolation ___[dB] 0 10 0 10
In channel levels: primary/diversity (antenna) [dBm/MBW]| -595 710 | 563 -67.8
41 10MHz CBW ideal REFSENS [dBm/MBW] 948 948
noise floor [dBm/MBW][ -90.8 -90.8 | 908 = -90.8
IM2 noise due to Tx leakage - referred to antenna connector [dBm/MBW][-999.0 -999.0 | -999.0 -999.0
Total noise level at antenna connector [dBm/MBW]| 595 710 | -563  67.8
41 10MHz degradation __[dB] 313 198 | 345 230
41 10MHz CBW MSD afterMRC__uncor [dB] 2256 2573
n41 10MHz CBW MSD afterMRC _ cor [dB] 24.30 27.40





