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1	Introduction 
This contribution proposes power class 3 (PC3) and power class 2 (PC2) cross-band MSD requirements for CA_n2A-n66A and CA_n25A-n66A.
2 Discussion
Table 1 summarizes the source of cross-band interference affecting the downlink (DL) bands for the specified bandwidth combination sets (BCS) throughout TS 38.101-1 Releasesreleases.
Table 1: CA_n2-n66, CA_n25-n66 source of cross-band interference vs releases.
	Band combination
	UL band
	DL band
	max 
UL BW
	UL RB Allocation
	min
DL BW
	Cross-band
Interference
source

	
	
	
	(MHz)
	LCRB
	(MHz)
	

	CA_n2-n66 (all Releases)
	n66
	n2
	40
	216
	5
	ACLR ~ 4

	
	n2
	n66
	20
	50
	5
	ACLR ~ 10

	CA_n25-n66 (Rel-18, Rel-17)
	n66
	n25
	45
	240
	5
	ACLR ~ 4

	CA_n25-n66 (Rel-16, PC3 only)
	n66
	n25
	40
	216
	5
	ACLR ~ 4

	CA_n25-n66 (all Releases)
	n25
	n66
	40
	40
	5
	ACLR ~ 5



No test points are specified today for PC3. Table 1 indicates that some DL bands may be affected by ACLR ~4 to ~5. Therefore, we propose to evaluate the maximum sensitivity degreadation (MSD) for both PC3 and PC2 using power amplifier (PA) measurement data. 
2.1 Measurement Results & MSD analysis
2.1.1 Power Amplifier Calibration & Front-end assumptions
For power amplifier (PA) measurements, we assume:
· Local Oscillator (LO) leakage: -28 dBc, IQ Image rejection: -28 dB, C-IM3 -60 dBc, C-IM5 -70 dBc.
· PC3 operation and 4 dB post PA insertion losses.
· The PA calibration point is 20 MHz, 15 kHz, QPSK, DFT-S-OFDM, 100 RB at lower channel edge with 1 dB MPR and:
· ACLR -30 dBc for PC3 and transmit diversity (TxD) operation for each PA.
· ACLR -31 dBc for PC2 operation.
· PA measurements are performed using DFT-s-QPSK, SCS 15kHz waveforms at MPR0.
· A band-pass filter is inserted at the PA input port.

For MSD analysis, we assume use of a quadplexer with similar isolation performance, than as compared to that used for CA_n1-n3, i.e.:
· Tx-Rx quadplexer isolation: 50 dB;
· Tx-antenna duplex rejection in Rx range: 45 dB;
· Primary antenna to diversity antenna isolation: 10 dB;
· MRC combining and -1 dB Signal-to-Noise Ratio (SNR); and
· Flat-band noise power spectral density (PSD) at PA output due to transceiver input noise: -130 dBm/Hz.
2.1.2 Measured Noise Levels 
Table 2 summarizes the measured interference levels affecting each DL band. Measurements show that the band Band n66 is affected by the flat-band noise power spectral density (PSD), even for the case of UL band Band n25 and 40 MHz channel bandwidth (CBW). In Table 2, Wwe report in Table 2 the sum of the measured PA noise and the flat-noise PSD contribution.
[bookmark: _Ref159098738]Table 2:  PC3, PC2 single-Tx and PC2 dual-Tx (PC3+PC3) measured noise levels.
	UL band:
UL CBW /
UL carrier (MHz)
	DL Band: 
DL CBW / DL carrier (MHz)
	UL RB
allocation
	PC3 [dBm/MBW]
	PC2 single Tx
[dBm/MBW]
	PC2 dual Tx PA1
[dBm/MBW]
	PC2 dual Tx PA2
[dBm/MBW]

	n2: 20 / 1900
	n66: 5 / 2112.5
	50 (RBstart=56)
	-60.7
	-58.8
	-60.3
	-60.2

	n25: 40 / 1895
	n66: 5 / 2112.5
	40 (RBstart=176)
	-60.7
	-58.8
	-60.3
	-60.2

	n66: 40 / 1760
	n2, n25: 5 / 1932.5
	216 (RBstart=0)
	-53.3
	-50.5
	-52.9
	-52.6

	n66: 45 / 1760
	n25: 5 / 1932.5
	240 (RBstart=2)
	-51.1
	-48.3
	-50.6
	-50.4



2.1.3 PC3, PC2 MSD
The detailed MSD analyses can be found in the Annex. 
The PC3 MSD results are summarized in Table 3:
· Band n66 MSD is insignificant,.
· Introduction of test points for band Band n25 and band Band n2 may be considered.
[bookmark: _Ref166170565]Table 3: PC3 MSD results.
	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)
	

	n66
	n25
	1757.5
	45
	15
	240 (RBstart=2)
	1932.5
	5
	1.1
	>ACLR2

	n66
	n25
	1760
	40
	15
	216 (RBstart=0)
	1932.5
	5
	0.7
	>ACLR2

	n66
	n2
	1760
	40
	15
	216 (RBstart=0)
	1932.5
	5
	1.0
	>ACLR2

	n2
	n66
	1900
	20
	15
	50 (RBstart=56)
	2112.5
	5
	≤0.2
	>ACLR2

	n25
	n66
	1895
	40
	15
	40 (RBstart=176)
	2112.5
	5
	≤0.2
	>ACLR2



The PC2 single Tx MSD results are summarized in Table 4.
· Band n66 MSD: questionable if a test point is needed. Our preference is to not introduce this test point,.
· Introduction of test points for band Band n25 and band Band n2 may be considered.
[bookmark: _Ref166170702]Table 4: PC2 single Tx MSD results.
	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)
	

	n66
	n25
	1757.5
	45
	15
	240 (RBstart=2)
	1932.5
	5
	1.9
	>ACLR2

	n66
	n2
	1760
	40
	15
	216 (RBstart=0)
	1932.5
	5
	1.7
	>ACLR2

	n2
	n66
	1900
	20
	15
	50 (RBstart=56)
	2112.5
	5
	0.5
	>ACLR2

	n25
	n66
	1895
	40
	15
	40 (RBstart=176)
	2112.5
	5
	0.5
	>ACLR2



The PC2 dual Tx MSD results are summarized in Table 5.
· Band n66 MSD may be considered at 0.7dB,
· Introduction of test points for band Band n25 and band Band n2 may be considered.
[bookmark: _Ref166171251]Table 5: PC2 dual Tx MSD results.
	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)
	

	n66
	n25
	1757.5
	45
	15
	240 (RBstart=2)
	1932.5
	5
	2.8
	>ACLR2

	n66
	n2
	1760
	40
	15
	216 (RBstart=0)
	1932.5
	5
	2.5
	>ACLR2

	n2
	n66
	1900
	20
	15
	50 (RBstart=56)
	2112.5
	5
	0.7
	>ACLR2

	n25
	n66
	1895
	40
	15
	40 (RBstart=176)
	2112.5
	5
	0.7
	>ACLR2



3 Conclusion
This contribution evaluates PC3 and PC2 MSD requirements for CA_n2A-n66A and CA_n25A-n66A, and presentwith the following proposal.

Proposal: Consider introducing the PC3, PC2 single Tx and PC2 dual Tx test points of Table 6, Table 7, Table 8 respectively.
[bookmark: _Ref166171677]Table 6: PC3 MSD results.
	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)
	

	n66
	n25
	1757.5
	45
	15
	240 (RBstart=2)
	1932.5
	5
	1.1
	>ACLR2

	n66
	n25
	1760
	40
	15
	216 (RBstart=0)
	1932.5
	5
	0.7
	>ACLR2

	n66
	n2
	1760
	40
	15
	216 (RBstart=0)
	1932.5
	5
	1.0
	>ACLR2



[bookmark: _Ref166171680]Table 7: PC2 single Tx MSD results.
	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)
	

	n66
	n25
	1757.5
	45
	15
	240 (RBstart=2)
	1932.5
	5
	1.9
	>ACLR2

	n66
	n2
	1760
	40
	15
	216 (RBstart=0)
	1932.5
	5
	1.7
	>ACLR2



[bookmark: _Ref166171682]Table 8: PC2 dual Tx MSD results.
	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)
	

	n66
	n25
	1757.5
	45
	15
	240 (RBstart=2)
	1932.5
	5
	2.8
	>ACLR2

	n66
	n2
	1760
	40
	15
	216 (RBstart=0)
	1932.5
	5
	2.5
	>ACLR2

	n2
	n66
	1900
	20
	15
	50 (RBstart=56)
	2112.5
	5
	0.7
	>ACLR2

	n25
	n66
	1895
	40
	15
	40 (RBstart=176)
	2112.5
	5
	0.7
	>ACLR2



4 References


5 Annex
CA_n2-n66: Band n2 5MHz CBW MSD analysis for n66 40 MHz UL CBW Lcrb=216 (RBstart=0).
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CA_n25-n66: Band n25 5 MHz CBW MSD analysis for n66 40 MHz UL CBW Lcrb=216 (RBstart=0).
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CA_n25-n66: Band n25 5MHz CBW MSD analysis for n66 45 MHz UL CBW Lcrb=240 (RBstart=2).
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CA_n25-n66: Band n66 5 MHz CBW MSD analysis for n25 40 MHz UL CBW Lcrb=40 (RBstart=176) and CA_n2-n66: Band n66 5 MHz CBW MSD analysis for n2 20 MHz UL CBW Lcrb=50 (RBstart=56).
[image: A screenshot of a computer

Description automatically generated]

image1.png
e || s |[ TN
.y n2 PC2 single Tx n2 PC2 dual Tx
ol
|
‘Quadplexer rejection: [Tx-Rx] / [Tx-Ant] (dB)| [d8] 50 45 50 45
Insertion losses: [Ant. to LNA] / [PAto Ant] (dB) [d8] 4 o 4 o
Antenna referred in-channel levels: [primary/diversity] (dBm/MBW)| [dBm/MBW] | -99.3 | -108.3 | -96.6 | -105.6 | -98.4 | -98.2
ideal REFSENS (dBm/MBW)| [dBm/MBW] -98.0 -98.0 -980
Noise floor (dBm/MBW)| [dBm/MBW]| -940 | -940 | -94.0 940 [ 940 | -840
Total noise level at antenna connector (dBm/MBW)| [dBm/MBW]| -99.3 |-1083| -966 | -1056| -984 | -982
Affected DL Band Degradation (dB)| [d8] 11 02 19 03 14 14
Ideal REFSENS MRC degradation| uncor [dB] 061 102 138
DL Band Ideal REFSENS MRC degradation (dB)| _cor [dB] 1.00 170 250
DL Band Agreed REFSENS (dBm/MBW)| [dBm/MBW] -98.00 -98.00 -98.00





image2.png
cA_n25-n66

n25PC3 MSD
Measured Tx noise level in DL affected band (dBm/MBW)| [dBm/MBW]
Quadplexer rejection: [T-Rx] / [Tx-ant] (d8)|_[d8] s0 | &
Insertion losses: [Ant.to LNA] / [PAto Ant] (d&)| _[dB] ) )
‘Antenna to antenna isolation (ds)] _[d8] 10
Antenna referred in-channel levels: [primary/diversity] (d8m/MBW)| [dsm/MBw] [ 9.3 | -1083
ideal REFSENS (dBm/MBW)| [dBm/MBW] 565
Noise floor (d8m/MBW]| [dem/MBW] | 925 | -925
Total noise level at antenna connector (d8m/MBW) | [d8m/MBW] | 993 | 1083
Affected DL Band Degradation (ds)] __[d8] 08 | o1
Ideal REFSENS MRC degradation|_uncor [d8] 045
DLBand Ideal REFSENS MRC degradation (d8] _cor [d8] 070
DLBand Agreed REFSENS (dBm/MBW)| [dBm/MBW]| 9650
MsD [dB]] __ [dB] 0.7





image3.png
A nzsnge | CAN25n66 | CAn2snes
oo 125 PC2 single Tx | n25 PC2 dual Tx
n25PC3 MSD
msD msD
<
Measured Tx noise level in DL affected band (dBm/MBW)  [dBm/MBW] s 83
Quadplexer rejection: [-Rx] / [Tx-ant] (d8)]_ [d8] s0 | & 50 as
Insertion losses: [Ant.to LNA] / [PAto Ant] (d&)| _[dB] ) ) ) )
‘Antenna to antenna isolation (ds)] _[d8] 10 10 o [ 10
Antenna referred in-channel levels: [primary/diversity] (d8m/MBW)| [d8m/MBw] | 7.1 |-106.1| -943 | -1033 | -962 | -96.0
ideal REFSENS (dBm/MBW)| [dBm/MBW] 565 565 965
Noise floor (d8m/MBW]| [dem/MBW] | 925 | -925 | 925 | 25 | 925 [ -925
Total noise level at antenna connector (d8m/MBW)| [d8m/MBW] | -971 [-1061| -943 | 1033 | 62 | 60
Affected DL Band Degradation (ds)] __[d8] i35 [ 02 | 22 [ 0s | 16 [ 16
Ideal REFSENS MRC degradation|_uncor [d8] 070 118 158
DLBand Ideal REFSENS MRC degradation (d8] _cor [d8] 110 190 280
DLBand Agreed REFSENS (dBm/MBW)| [dBm/MBW]| 9650 5650 5650
wsD (a8l [ds] 11 19 28





image4.png
CA_n2/n25-n66 u,nlln_z&nﬁﬁ CA_n2/n25-n66
e eretnanre | s
e
|
‘Quadplexer rejection: [Tx-Rx] / [Tx-Ant] (dB)| [d8] 50 45 50 45
Insertion losses: [Ant. to LNA] / [PAto Ant] (dB) [d8] 4 o 4 0
Antenna referred in-channel levels: [primary/diversity] (dBm/MBW)| [dBm/MBW] | -106.7 | -115.7 [ -104.8 | -113.8 | -1058 |-105.6]
ideal REFSENS (dBm/MBW)| [dBm/MBW] 995 995 995
Noise floor (dBm/MBW)| [dBm/MBW]| -955 | -955 | -95.5 955 955 955
Total noise level at antenna connector (dBm/MBW)| [dBm/MBW] | -106.7 [ 1157 [ -1048 | -1138 | -1058 |-105.6|
Affected DL Band Degradation (dB)| [d8] 03 00 os 01 04 04
Ideal REFSENS MRC degradation| uncor [dB] 018 027 040
DL Band Ideal REFSENS MRC degradation (dB)| _cor [dB] 0.20 0.50 070
DL Band Agreed REFSENS (dBm/MBW)| [dBm/MBW] -99.50 -99.50 -99.50





