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1	Introduction          
In the previous RAN4 meeting (#108-Bis, Xiamen, China), discussions were held on specifying the MSD values for the three CA combinations CA_n5B-n12, CA_n5B-14, and CA_n5B-n29 with CA_n5B UL. The test points were defined in the WF [1] and are captured in the table below:
	<Topic 1-2 CA_n5B_n12, CA_n5B_n14, and CA_n5B_n29 test points for evaluation >
<Way forward>:
The following test points are used for evaluation in next meeting:
	Band / Channel bandwidth / NRB / Duplex mode
	Source of IMD

	NR CA band combination
	NR band
	UL Fc 
(MHz)
	UL/DL BW 
(MHz)
	UL 
CLRB
	DL Fc (MHz)
	MSD 
(dB)
	Duplex mode
	

	CA_n5-n12
	n5
	829
	10
	10 (RBSTART=0)
	874
	N/A
	FDD
	N/AX

	
	
	838.9
	10
	10 (RBSTART=42)
	883.9
	N/A
	
	N/AY

	
	n12
	N/A
	5
	N/A
	743.5
	TBD
	FDD
	IMD9

	CA_n5-n12
	n5
	829
	10
	10 (RBSTART=0)
	874
	N/A
	FDD
	N/AX

	
	
	838.9
	10
	10 (RBSTART=36)
	883.9
	N/A
	
	N/AY

	
	n12
	N/A
	5
	N/A
	743.5
	TBD
	FDD
	IMD11

	CA_n5-n14
	n5
	829
	10
	10 (RBSTART=0)
	874
	N/A
	FDD
	N/AX

	
	
	838.9
	10
	10 (RBSTART=42)
	883.9
	N/A
	
	N/AY

	
	n14
	N/A
	5
	N/A
	765.5
	TBD
	FDD
	IMD7

	CA_n5-n14
	n5
	829
	10
	10 (RBSTART=0)
	874
	N/A
	FDD
	N/AX

	
	
	838.9
	10
	10 (RBSTART=28)
	883.9
	N/A
	
	N/AY

	
	n14
	N/A
	5
	N/A
	765.5
	TBD
	FDD
	IMD9

	CA_n5-n29
	n5
	829
	10
	10 (RBSTART=0)
	874
	N/A
	FDD
	N/AX

	
	
	838.9
	10
	10 (RBSTART=42)
	883.9
	N/A
	
	N/AY

	
	n29
	N/A
	5
	N/A
	725.5
	TBD
	FDD
	IMD11

	CA_n5-n29
	n5
	829
	10
	10 (RBSTART=0)
	874
	N/A
	FDD
	N/AX

	
	
	838.9
	10
	10 (RBSTART=37)
	883.9
	N/A
	
	N/AY

	
	n29
	N/A
	5
	N/A
	725.5
	TBD
	FDD
	IMD13

	NOTE X: This component carrier is affected by IMD due to CA_n5B for which the MSD is not specified
NOTE Y: This component carrier is affected by IMD due to CA_n5B for which the MSD is not specified




NOTE: Only one MSD testpoint for each NR CA combination is specified based on the evaluation




Table 1-1: Test points for CA_n5B-12, CA_n5B-n14, and CA_n5B-29 from RAN4 # 108-Bis meeting
In this contribution paper, we will use the test points highlighted in the table above to derive the MSD requirements due to the IMDs generated by the intra band CA_n5B UL.  




2 Discussion
[bookmark: _Hlk131970678]In the RAN plenary meeting #100 in Taipei, Taiwan, new LBLB inter-band BCS were introduced with CA_n5B as DL and UL configurations. The requested BCS can be seen in Table 2-1 below.

	CA combination
	UL CA configuration
	NR band
	Channel BW (MHz)
	Bandwidth combination set ( BCS )

	
CA_n5B-n12A

	
CA_n5B
CA_n5A-n12A
	n5
	CA_n5B_BCS0
	
0


	
	
	n12
	5, 10, 15
	

	
CA_n5B-n14A

	
CA_n5B
CA_n5A-n14A
	n5
	CA_n5B_BCS0
	
                               0


	
	
	n14
	5, 10
	

	
CA_n5B-n29A

	
CA_n5B

	n5
	2
	
0


	
	
	n29
	5, 10
	



Table 2-1: Requested BCS
The two UL CCs within the C_n5B UL configurations could generate IMDs that may affect the receiver of the victim bands. This therefore requires generating new MSD’s due to those IMDs, which is the goal of this of this discussion paper.
The IMD orders of interest are based on CA_n5B BCS0 request which is 20MHz maximum aggregated bandwidth:
· CA_n5B-n12A: n12 is subject to IMD9 and IMD11 of the two CA_n5B CCs RB allocations
· CA_n5B-n14A: n14 is subject to IMD7 and IMD9 of the two CA_n5B CCs RB allocation
· CA_n5B-n29A: n29 is subject to IMD11 and IMD13 of the two CA_n5B CCs RB allocation.

2.1 MSD Analysis

For the MSD analysis, we will rely on the 2-antenna architecture with triplexers which is the best compromise for size and performance, critical for UE implementations as was concluded during the study phase of the 700/800/900 WID [3] [4] [5] [6]. The three RF front-end diagrams for the 3 combos are captured in the figure below.

[image: ]                  
Figure 2.1-1: Front-end RF architecture for CA_n5B-n12A, CA_n5B-14A, and CA_n5B-n29A

The analysis will be based on the following worst-case assumptions for the RF front-end performance parameters:
· TX to RX isolation: 40dB
· Tx-Antenna Rejection: 35dB
· Antenna coupling: 10dB
· RxBW: 5MHz 
· Output Power at antenna (PC3): 23dBm
· Post-antenna front-end loss: 4dB
Given the assumptions above, the MSD analysis using the test points and the RB allocation highlighted in Table 1-1 are summarized in the table below:







	Parameter
	Unit
	CA_n5B-n29
UL CLRB: 829MHz:10 (START 0);  
                  838.9MHz:10 (START 42)
	CA_n5B-n29
UL CLRB: 829MHz:10 (START 0);  
                  838.9MHz:10 (START 37)

	
	
	Main
	Main
	Main
	Div.

	CBW
	MHz
	5
	5

	Simulated Tx noise @ PA Output 
	dBm/CBW
	-46
	-56
	-32.0
	-42

	FE Loss
	dB
	4.5
	4.5
	4.5
	4.5

	Tx-Rx Iso / Tx-Ant rejection
	dB
	40
	37
	40
	37

	Tx noise @ Ant. 
	dBm
	-86
	-93
	-72
	-79

	3GPP 5MHz CBW REFSENS
	dBm/CBW
	-97.0
	-97.0

	SNR
	dB
	-1.0
	-1.0
	-1.0
	-1.0

	Thermal Noise
	dBm
	-96
	-96
	-96
	-96

	Composite Noise
	dBm
	-85.6
	-91.2
	-71.9
	-78.9

	Composite noise after MRC
	dBm
	-90.2
	-77.7

	MSD
	dB
	6.7
	19.3



Figure 2.1-1: MSD analysis for CA_n5B-n29A

	Parameter
	Unit
	CA_n5B-n12
UL CLRB: 829MHz:10 (START 0);  
                  838.9MHz:10 (START 42)
	CA_n5B-n12
UL CLRB: 829MHz:10 (START 0);  
                  838.9MHz:10 (START 36)

	
	
	Main
	Main
	Main
	Div.

	CBW
	MHz
	5
	5

	Simulated Tx noise @ PA Output 
	dBm/CBW
	-44
	-54
	-27.0
	-37

	FE Loss
	dB
	4.5
	4.5
	4.5
	4.5

	Tx-Rx Iso / Tx-Ant rejection
	dB
	40
	37
	40
	37

	Tx noise @ Ant.
	dBm
	-84
	-91
	-67
	-74

	3GPP 5MHz CBW REFSENS
	dBm/CBW
	-97.0
	-97.0

	SNR
	dB
	-1.0
	-1.0
	-1.0
	-1.0

	Thermal Noise
	dBm
	-96
	-96
	-96
	-96

	Composite Noise
	dBm
	-83.7
	-89.8
	-67
	-74

	Composite noise after MRC
	dBm
	-88.7
	-72.8

	MSD
	dB
	8.3
	24.2



Figure 2.1-1: MSD analysis for CA_n5B-n12A

	Parameter
	Unit
	CA_n5B-n14
UL CLRB: 829MHz:10 (START 0);  
                  838.9MHz:10 (START 42)
	CA_n5B-n14
UL CLRB: 829MHz:10 (START 0);  
                  838.9MHz:10 (START 28)

	
	
	Main
	Main
	Main
	Div.

	CBW
	MHz
	5
	5

	Simulated Tx noise @ PA Output 
	dBm/CBW
	-41
	-51
	-21.0
	-31

	FE Loss
	dB
	4.5
	4.5
	4.5
	4.5

	Tx-Rx Iso / Tx-Ant rejection
	dB
	40
	37
	40
	37

	Tx noise @ Ant. 
	dBm
	-81
	-88
	-61
	-68

	3GPP 5MHz CBW REFSENS
	dBm/CBW
	-97.0
	-97.0

	SNR
	dB
	-1.0
	-1.0
	-1.0
	-1.0

	Thermal Noise
	dBm
	-96
	-96
	-96
	-96

	Composite Noise
	dBm
	-80.8
	-87.3
	-61
	-68

	Composite noise after MRC
	dBm
	-86.1
	-66.8

	MSD
	dB
	10.8
	30.2



Figure 2.1-1: MSD analysis for CA_n5B-n14A











3	Conclusion
In this contribution, we shared our analysis results of the MSD due to IMDs of CA_n5B UL for the LBLB combinations CA_n5B-n12A, CA_n5B-n14A and CA_n5B-n29A and make the following proposal.

	Band / Channel bandwidth / NRB / Duplex mode
	Source of IMD

	NR CA band combination
	NR band
	UL Fc 
(MHz)
	UL/DL BW 
(MHz)
	UL 
CLRB
	DL Fc (MHz)
	MSD 
(dB)
	Duplex mode
	

	CA_n5-n12
	n5
	829
	10
	10 (RBSTART=0)
	874
	N/A
	FDD
	N/AX

	
	
	838.9
	10
	10 (RBSTART=42)
	883.9
	N/A
	
	N/AY

	
	n12
	N/A
	5
	N/A
	743.5
	8.3
	FDD
	IMD9

	CA_n5-n12
	n5
	829
	10
	10 (RBSTART=0)
	874
	N/A
	FDD
	N/AX

	
	
	838.9
	10
	10 (RBSTART=36)
	883.9
	N/A
	
	N/AY

	
	n12
	N/A
	5
	N/A
	743.5
	24.2
	FDD
	IMD11

	CA_n5-n14
	n5
	829
	10
	10 (RBSTART=0)
	874
	N/A
	FDD
	N/AX

	
	
	838.9
	10
	10 (RBSTART=42)
	883.9
	N/A
	
	N/AY

	
	n14
	N/A
	5
	N/A
	765.5
	10.8
	FDD
	IMD7

	CA_n5-n14
	n5
	829
	10
	10 (RBSTART=0)
	874
	N/A
	FDD
	N/AX

	
	
	838.9
	10
	10 (RBSTART=28)
	883.9
	N/A
	
	N/AY

	
	n14
	N/A
	5
	N/A
	765.5
	30.2
	FDD
	IMD9

	CA_n5-n29
	n5
	829
	10
	10 (RBSTART=0)
	874
	N/A
	FDD
	N/AX

	
	
	838.9
	10
	10 (RBSTART=42)
	883.9
	N/A
	
	N/AY

	
	n29
	N/A
	5
	N/A
	725.5
	6.7
	FDD
	IMD11

	CA_n5-n29
	n5
	829
	10
	10 (RBSTART=0)
	874
	N/A
	FDD
	N/AX

	
	
	838.9
	10
	10 (RBSTART=37)
	883.9
	N/A
	
	N/AY

	
	n29
	N/A
	5
	N/A
	725.5
	19.3
	FDD
	IMD13

	NOTE X: This component carrier is affected by IMD due to CA_n5B for which the MSD is not specified
NOTE Y: This component carrier is affected by IMD due to CA_n5B for which the MSD is not specified




Table 3-1: Proposal for MSD based on 10RB+10RB UL allocation
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