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1	Introduction 
In the previous RAN4 meeting (#108-Bis, Xiamen, China), proposals were made on the MSD value for the CA combo CA_n5B, BCS1 (25MHz of total aggregated channel bandwidth). After discussions, an agreement was made to take the average of the MSD values and put it in brackets to allow additional inputs at RAN4 #109 as captured in the WF summary below [1]:
	
Proposal
	CA 
configuration
	SCS
(PCC/SCC)
(kHz)
	Aggregated channel bandwidth (PCC+SCC)
	UL PCC allocation
(LCRB)
	UL SCC allocation
(LCRB)
	PCC ΔRIBC (dB)
	SCC ΔRIBC (dB)
	Duplex mode

	BCS0 Ref
	CA_n5B
	15/15
	10MHz + 10MHz
	10 (RBSTART = 0)
	10 (RBSTART = 42)
	30.8
	26.1
	FDD

	Qualcomm
	CA_n5Bx
	15/15
	5MHz + 20MHz
	4 (RBSTART = 0) 
	16 (RBSTART = 90) 
	43.4
	20.6
	FDD

	Murata
	CA_n5Bx
	15/15
	5MHz + 20MHz
	4 (RBSTART = 0) 
	16 (RBSTART = 90) 
	[42.5]
	[18.2]
	FDD

	Skyworks
	CA_n5BX
	15/15
	5MHz + 20MHz
	4 (RBSTART = 0) 
	16 (RBSTART = 90) 
	46.4
	26.2
	FDD

	Average
	CA_n5BX
	15/15
	5MHz + 20MHz
	4 (RBSTART = 0) 
	16 (RBSTART = 90) 
	[44.1]
	[21.7]
	FDD

	NOTE 1:	All combinations of channel bandwidths defined in Table 5.5A.1-1.
NOTE 2:	The carrier centre frequency of SCC in the UL operating band is configured closer to the DL operating band.
NOTE 3:	The transmitted power over both PCC and SCC shall be set to PUMAX as defined in subclause 6.2A.4.
NOTE 4:	The PCC allocation is same as Transmission bandwidth configuration NRB as defined in Table 5.3.2-1.
NOTE X:	Applicable only to BCS 1 for both 5MHz + 20MHz and 10MHz + 15 MHz. Only 5MHz + 20MHz test point is defined.



In this contribution paper, we will use the test points highlighted in the table above  to derive the MSD requirements for the due CA_n5B due  to the IMDs generated by the two intra-band CCs within the CA_n5B UL with a total aggregated CBW of 25MHz (5MHz +20MHz).
2 Discussion
The requested bandwidth classes (BCS) for the CA_n5B is captured in table captured in Table 2-1 below:

	NR CA configuration
	Uplink NR CA 
configurations
	channel bandwidths
for carrier [MHz]
	channel bandwidths
for carrier [MHz]
	Maximum aggregated 
bandwidth
	Bandwidth combination set

	CA_n5B
	CA_n5B
	5, 10, 15
	5, 10, 15
	20
	0

	
	
	5, 10, 15, 20
	5, 10, 15, 20
	25
	1


Table 2-1: CA_n5B BCS 

For BCS1 (5MHz+20MHz case),  SCC is victim of IMD3 overlap and PCC is victim of IMD5.
2.1 MSD Analysis

Noise levels measured in each CC Rx CBW (dBm/measurement bandwidth) and corresponding MSD levels are plotted in Figure 1-left and Figure 1-right respectively. MSD is evaluated using the following parameters:
· Power class 3 operation, Tx power level: 23dBm,
· Tx-Rx duplexer isolation: 50dB,
· Post-PA insertion losses: 4dB
· Primary antenna to diversity antenna isolation: 10dB
· SNR: -1 dB
Using the parameters above, the MSD are computed as numbers shown in the Table 2.1-1 below.



	Parameter
	Unit
	PCELL
	SCELL

	
	
	Main
	Div.
	Main
	Div.

	Rx CBW
	MHz
	5
	20

	Simulated Tx noise @ PA Output 
	dBm/CBW
	-1
	-11
	-8
	-18

	Tx-Rx isolation
	dB
	50
	45
	50
	45

	LNA to Antenna loss
	dB
	4
	2
	4
	2

	Tx noise
	dBm/CBW
	-47
	-54
	-54
	-61

	3GPP 5MHz CBW REFSENS
	dBm/CBW
	-98.0
	-86.8

	SNR
	dB
	-1.0
	-1.0
	-1.0
	-1.0

	Thermal Noise
	dBm
	-97
	-97
	-90.9
	-90.9

	Composite Noise
	dBm
	-47
	-54
	-54
	-61

	Composite noise after MRC
	dBm
	-54.8
	-61.9

	MSD
	dB
	45
	26


Table 2.1-1: CA_n5B IMD-based MSD analysis for PCELL and SCELL
3        Conclusions
In this contribution, we presented the results of our MSD analysis for the initial CA_n5B with 5MHz + 20MHz Tx BW combination and propose the following:

Proposal: Adopt CA_n5B MSD Levels proposed in Table 3-1 shown below.

	CA configuration
	SCS
(PCC/SCC)
(kHz)
	Aggregated channel bandwidth (PCC+SCC)
	UL PCC allocation
(LCRB)
	UL SCC allocation
(LCRB)
	PCC ΔRIBC (dB)
	SCC ΔRIBC (dB)
	Duplex mode

	CA_n5Bx
	15/15
	5MHz + 20MHz
	4 (RBSTART = 0) 
	16 (RBSTART = 90) 
	45
	26
	FDD

	NOTE 1:	All combinations of channel bandwidths defined in Table 5.5A.1-1.
NOTE 2:	The carrier centre frequency of SCC in the UL operating band is configured closer to the DL operating band.
NOTE 3:	The transmitted power over both PCC and SCC shall be set to PUMAX as defined in subclause 6.2A.4.
NOTE 4:	The PCC allocation is same as Transmission bandwidth configuration NRB as defined in Table 5.3.2-1.
NOTE X:      Applicable only to BCS 1.



Table 3-1: CA_n5B MSD Levels for 5MHz +20MHz 
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