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1 Introduction 
This contribution is a follow up to our previous MSD analysis [1] for CA_n71(2A).
2 Discussion
2.1 MSD Test Point Selection
In RAN4#110-bis, as discussed in our paper [1], the test point candidates for CA_n71(2A) in the below table maximize the SCC MSD.
Table 1: CA_n71(2A) REFSENS one UL test point candidates, extracted from [2]
	CA configuration
	SCS
(kHz)
	Aggregated channel bandwidth (PCC+SCC)
	Wgap [MHz]
	UL PCC allocation
	ΔRIBNC (dB)
	Candidate
	BCS
	IMD order

	CA_n71(2A)
	15/15
	15MHz + 10MHz
	10.0
	5 (RBstart = 2)
TC 1.106
	22.2
	#1: 
Legacy worst-case MSD 
(Obs 1.1)
	All
	near full overlap
IMD3

	
	
	20MHz + 5MHz
	10.0
	20 (RBstart = 0)
TC 1.104
	FFS
	#2: Alternative to legacy (Obs.1.3)
	
	IMD3
full overlap

	
	
	25MHz + 5MHz
	5.0
	20 (RBstart = 8)
TC 1.102
	FFS
	#3: Rel-18 UEs that support symmetrical UL/DL CBW (Obs. 1.4)
	4/5 only
	

	NOTE 7: The carrier centre frequency of SCC in the DL operating band is configured closer to the UL operating band (Obs. 1.2)
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Figure 1: Configurations of each test point candidate, extracted from [1]



Based on the Release 17 simplifications, it is good to retain the current 15MHz+10MHz test point as the “legacy” test point and remove other “legacy” test points which result in lower MSD. Furthermore, two alternative test points should be added for CA_n71(2A); (1) 20MHz+5MHz test point which causes IMD3 full overlap to SCC DL for all BCS and (2) 25MHz+5MHz test point which is applicable for only BCS 4/5 and falls full overlap IMD3 into SCC DL. It could also be considered that the two alternative test points would be adopted, and the legacy test point would be removed because 20MHz+5MHz test point will cause worse interference to SCC DL for all BCS than the legacy test point.

Observation	1: The two alternative test points would be adopted, and the legacy test point would be removed because 20MHz+5MHz test point will cause worse interference to SCC DL for all BCS than the legacy test point.
Proposal 1: For PC3 and PC2 CA_n71(2A) REFSENS, adopt the test points proposed in table 2. 
We are open to discuss whether the legacy worst test point 15MHz+10MHz can be removed and the two alternative test points are introduced.
Table 2: CA_n71(2A) REFSENS one UL test points
	CA configuration
	SCS
	Aggregated channel bandwidth (PCC+SCC)
	Wgap /[MHz]
	UL PCC allocation
	Duplex mode

	
	(kHz)
	
	
	
	

	CA_n71(2A)
	15/15
	15MHz + 10MHz
	Wgap=10.0
	5 (RBstart = 2)
	FDD

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	20MHz + 5MHz
	Wgap=10.0
	20 (RBstart = 0)
	FDD

	
	
	
	
	
	

	
	
	25MHz + 5MHz(NOTE 11)
	Wgap=5.0
	20 (RBstart = 8)
	

	
	
	
	
	
	

	NOTE 7: The carrier centre frequency of SCC in the DL operating band is configured closer to the UL operating band.

	NOTE 11: Bandwidth Combination Set 4/5




2.2 MSD Analysis
We reviewed our MSD analysis for CA_n71(2A) PC3, PC2 1Tx, and PC2 2Tx using the same test point in [1]. MSD analysis for the legacy test point is performed for reference. 
2.2.1 Power Amplifier Calibration
For PC3, PA is calibrated to deliver -30 dBc ACLR using full allocation 20 MHz with DFTs-QPSK at MPR 1dB. 
For PC2, PA is calibrated to deliver -31dBc ACLR using full allocation 20MHz with DFTs-QPSK at MPR 1dB.
2.2.1 Rx Noise Levels 
PC3, 1x26dBm PC2, and 2x23dBm PC2 interference levels affecting the DL SCC are summarized in Table 3.
It should be noted that reversed IMD is also considered when re-evaluating Dual Tx PC2 MSD values.



[bookmark: _Ref159098738]Table 3: PC3 1x26dBm PC2, and 2x23 dBm PC2 measured noise levels.
	CA configuration
	SCS
	Aggregated channel bandwidth (PCC+SCC)
	UL PCC allocation
	1Tx PC3  [dBm/MBW]
	1Tx PC2 
	2Tx PC3+PC3 PA1
	2Tx PC3+PC3 PA2

	
	(kHz)
	
	
	
	[dBm/MBW]
	[dBm/MBW]
	[dBm/MBW]

	CA_n71(2A)
	15/15
	15 MHz + 10 MHz 
	5 (RBstart = 2)
	-17.2
	-14.3
	-16.2
	-16.2

	
	
	20MHz + 5 MHz 
	20 (RBstart = 0)
	-15.6
	-13.7
	-14.6
	-14.6

	
	
	25 MHz + 5 MHz 
	20 (RBstart = 8)
	-15.5
	-13.8
	-14.5
	-14.5



2.1.3 MSD Evaluations
We evaluated MSD values for CA_n71(2A) PC3, 1x26dBm PC2, and 2x23dBm PC2 using the following assumptions:
· Tx-Rx duplexer isolation: 55dB
· 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)
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Figure 2: CA_n71(2A) PC3, 1x26dBm PC2 and 2x23dBm MSD analysis.
	

Proposal 2: Consider adopting MSD values highlighted in yellow for CA_n71(2A) proposed in Table 4 and 5.


Table 4: Intra-band non-contiguous CA with one uplink configuration for reference sensitivity in FDD bands for 7.3A.2.2-1
	CA configuration
	SCS
	Aggregated channel bandwidth (PCC+SCC)
	Wgap /[MHz]
	UL PCC allocation
	ΔRIBNC (dB)
	Duplex mode

	
	(kHz)
	
	
	
	
	

	CA_n71(2A)
	15/15
	15MHz + 10MHz
	Wgap=10.0
	5 (RBstart = 2)
	22.2
	FDD

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	20MHz + 5MHz
	Wgap=10.0
	20 (RBstart = 0)
	[27.0]
	FDD

	
	
	
	
	
	
	

	
	
	25MHz + 5MHz(NOTE 11)
	Wgap=5.0
	20 (RBstart = 8)
	[27.1]
	

	
	
	
	
	
	
	

	NOTE 7: The carrier centre frequency of SCC in the DL operating band is configured closer to the UL operating band.

	NOTE 11: Bandwidth Combination Set 4/5



Table 5: intra-band non-contiguous CA with one uplink configuration for reference sensitivity for PC2 in FDD bands-Table 7.3A.2.2-1a
	CA configuration
	SCS
	Aggregated channel bandwidth (PCC+SCC)
	Wgap [MHz]
	UL PCC allocation
	ΔRIBNCX (dB)
	ΔRIBNCY (dB)
	BCS
	Duplex mode

	
	(kHz)
	
	
	
	
	
	
	

	CA_n71(2A)
	15/15
	15MHz + 10MHz
	10
	5 (RBstart = 2)
	[25.1]
	[27.3]
	All
	FDD

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	20MHz + 5MHz
	10
	20 (RBstart = 0)
	[28.9]
	[32.1]
	
	FDD

	
	
	
	
	
	
	
	
	

	
	
	25MHz + 5MHz
	5
	20 (RBstart = 8)
	[28.8]
	[32.2]
	4/5 only
	

	
	
	
	
	
	
	
	
	

	NOTE X: Applicable to UE supporting PC2 with single Tx. 
NOTE Y: Applicable to UE supporting PC2 with dual Tx.




3 Conclusion
Observation 1: The two alternative test points would be adopted, and the legacy test point would be removed because 20MHz+5MHz test point will cause worse interference to SCC DL for all BCS than the legacy test point.
Proposal 1: For PC3 and PC2 CA_n71(2A) REFSENS, adopt the test points proposed in table 2. 
We are open to discuss whether the legacy worst test point 15MHz+10MHz can be removed and the two alternative test points are introduced.



Table 2: CA_n71(2A) REFSENS one UL test points
	CA configuration
	SCS
	Aggregated channel bandwidth (PCC+SCC)
	Wgap /[MHz]
	UL PCC allocation
	Duplex mode

	
	(kHz)
	
	
	
	

	CA_n71(2A)
	15/15
	15MHz + 10MHz
	Wgap=10.0
	5 (RBstart = 2)
	FDD

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	20MHz + 5MHz
	Wgap=10.0
	20 (RBstart = 0)
	FDD

	
	
	
	
	
	

	
	
	25MHz + 5MHz(NOTE 11)
	Wgap=5.0
	20 (RBstart = 8)
	

	
	
	
	
	
	

	NOTE 7: The carrier centre frequency of SCC in the DL operating band is configured closer to the UL operating band.

	NOTE 11: Bandwidth Combination Set 4/5




Proposal 2: Consider adopting MSD values highlighted in yellow for CA_n71(2A) proposed in Table 4 and 5.Table 4: Intra-band non-contiguous CA with one uplink configuration for reference sensitivity in FDD bands for 7.3A.2.2-1
	CA configuration
	SCS
	Aggregated channel bandwidth (PCC+SCC)
	Wgap /[MHz]
	UL PCC allocation
	ΔRIBNC (dB)
	Duplex mode

	
	(kHz)
	
	
	
	
	

	CA_n71(2A)
	15/15
	15MHz + 10MHz
	Wgap=10.0
	5 (RBstart = 2)
	22.2
	FDD

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	20MHz + 5MHz
	Wgap=10.0
	20 (RBstart = 0)
	[27.0]
	FDD

	
	
	
	
	
	
	

	
	
	25MHz + 5MHz(NOTE 11)
	Wgap=5.0
	20 (RBstart = 8)
	[27.1]
	

	
	
	
	
	
	
	

	NOTE 7: The carrier centre frequency of SCC in the DL operating band is configured closer to the UL operating band.

	NOTE 11: Bandwidth Combination Set 4/5





Table 5: intra-band non-contiguous CA with one uplink configuration for reference sensitivity for PC2 in FDD bands-Table 7.3A.2.2-1a
	CA configuration
	SCS
	Aggregated channel bandwidth (PCC+SCC)
	Wgap [MHz]
	UL PCC allocation
	ΔRIBNCX (dB)
	ΔRIBNCY (dB)
	BCS
	Duplex mode

	
	(kHz)
	
	
	
	
	
	
	

	CA_n71(2A)
	15/15
	15MHz + 10MHz
	10
	5 (RBstart = 2)
	[25.1]
	[27.3]
	All
	FDD

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	20MHz + 5MHz
	10
	20 (RBstart = 0)
	[28.9]
	[32.1]
	
	FDD

	
	
	
	
	
	
	
	
	

	
	
	25MHz + 5MHz
	5
	20 (RBstart = 8)
	[28.8]
	[32.2]
	4/5 only
	

	
	
	
	
	
	
	
	
	

	NOTE X: Applicable to UE supporting PC2 with single Tx. 
NOTE Y: Applicable to UE supporting PC2 with dual Tx.
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Parameter Unit

Rx BW MHz

PA output power dBm

PA gain for Rxband

dB

PA TxNoise at SCC Rx dBm/BW

Pri. DPX_ISO_Rxband dB

Pri. DPX_ISO_Txband dB

Pri. DPX_ATT_Rxband dB

Pri. DPX_ATT_Txband dB

Div. BPF ATT._Txband dB

IIP2_Receiver dBm

Thermal noise dBm

SNR dB

FE Loss dB

ANT Iso. dB

Parameter Unit

Main Diver. Main Diver. Main Diver. Main Diver. Main Diver. Main Diver. Main Diver. Main Diver. Main Diver.

RxBN at ANT dBm

-68.2 -72.2 -66.6 -70.6 -66.5 -70.5 -65.3 -69.3 -64.7 -68.7 -64.8 -68.8 -65.7 -65.7 -64.1 -64.1 -64.0 -64.0

Thermal noise at each ANT dBm

-90.0 -90.0 -93.2 -93.2 -93.2 -93.2 -90.0 -90.0 -93.2 -93.2 -93.2 -93.2 -90.0 -90.0 -93.2 -93.2 -93.2 -93.2

Composite dBm

-68.2 -72.1 -66.6 -70.6 -66.5 -70.5 -65.3 -69.3 -64.7 -68.7 -64.8 -68.8 -65.7 -65.7 -64.1 -64.1 -64.0 -64.0

MSD (cor) dB

Value Value Value Value Value Value Value Value Value

10 5 5 10 5 5 10 5 5

24.0 24.0 24.0

30.0 30.0 30.0 30.0 30.0 30.0 30.0

24.0 24.0 24.0 27.0 27.0 27.0

30.0 30.0

-17.2 -15.6 -15.5 -14.3 -13.7 -13.8 -16.2 -14.6 -14.5

55.0 55.0 55.0 55.0 55.0 55.0 55.0 55.0 55.0

55.0 55.0 55.0

45.0 45.0 45.0 45.0 45.0 45.0 45.0

55.0 55.0 55.0 55.0 55.0 55.0

45.0 45.0

45.0 45.0 45.0 45.0 45.0 45.0 45.0 45.0 45.0

40.0 40.0 40.0 40.0 40.0 40.0 40.0 40.0 40.0

54.0 54.0 54.0 54.0 54.0 54.0 54.0 54.0 54.0

-96.2

-1 -1 -1 -1 -1 -1 -1 -1 -1

-93.0 -96.2 -96.2 -93.0 -96.2 -96.2 -93.0 -96.2

10

4 4

10 10 10 10 10 10 10 10

4 4 4 4 4 4 4

27.3 32.1 32.2 22.2 27.0 27.1 25.1 28.9 28.8

PCC 25M RB(8,20)

SCC 5M

PCC 15M RB(2,5)

SCC 10M

PCC 20M RB(0,20)

SCC 5M

PCC 25M RB(8,20)

SCC 5M

PC3 PC2(1x26dBm)

PCC 15M RB(2,5)

SCC 10M

PCC 20M RB(0,20)

SCC 5M

PCC 25M RB(8,20)

SCC 5M

PCC 15M RB(2,5)

SCC 10M

PCC 20M RB(0,20)

SCC 5M

PC2(2x23dBm)


