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Introduction
Analysis and proposals on CA_n5B-n12A, CA_n5B-n14A, and CA_n5B-n29A MSD are provided in this contribution.
Considerations
The following was agreed in WF [1]:
<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

We used the conventional 3GPP assumptions for the TX for the PA calibration.
· 20 MHz 100RB DFT-s-OFDM 
· 30dBc ACLR
· 4dB Post-PA loss
· Image -28dB
· LO -28dBc
· CIM3 -60dBc
· CIM5 -70dBc

The parameters and MSD results are shown below. 
[image: ]
Table below includes all MSD test points, as well as MSD evaluations for n5 PCC/SCC. 
	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
	28.1
	FDD
	N/AX

	
	
	838.9
	10
	10 (RBSTART=42)
	883.9
	21.7
	
	N/AY

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

	CA_n5-n12
	n5
	829
	10
	10 (RBSTART=0)
	874
	28.9
	FDD
	N/AX

	
	
	838.9
	10
	10 (RBSTART=36)
	883.9
	15.4
	
	N/AY

	
	n12
	N/A
	5
	N/A
	743.5
	15.3
	FDD
	IMD11

	CA_n5-n14
	n5
	829
	10
	10 (RBSTART=0)
	874
	28.1
	FDD
	N/AX

	
	
	838.9
	10
	10 (RBSTART=42)
	883.9
	21.7
	
	N/AY

	
	n14
	N/A
	5
	N/A
	765.5
	7.9
	FDD
	IMD7

	CA_n5-n14
	n5
	829
	10
	10 (RBSTART=0)
	874
	27.8
	FDD
	N/AX

	
	
	838.9
	10
	10 (RBSTART=28)
	883.9
	22.6
	
	N/AY

	
	n14
	N/A
	5
	N/A
	765.5
	22.6
	FDD
	IMD9

	CA_n5-n29
	n5
	829
	10
	10 (RBSTART=0)
	874
	28.1
	FDD
	N/AX

	
	
	838.9
	10
	10 (RBSTART=42)
	883.9
	21.7
	
	N/AY

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

	CA_n5-n29
	n5
	829
	10
	10 (RBSTART=0)
	874
	29.1
	FDD
	N/AX

	
	
	838.9
	10
	10 (RBSTART=37)
	883.9
	13.6
	
	N/AY

	
	n29
	N/A
	5
	N/A
	725.5
	10.4
	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




Based on table above, the MSD is clearly largest with direct hit for these cases. The MSD for n5 PCC/SCC is a bit smaller than specified for 10+10MHz CA_n5B. 
Proposal 1: Use the following lowest order full hit MSD text points for CA_n5B-n12A, CA_n5B-n14A, and CA_n5B_n29A:
	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=36)
	883.9
	N/A
	
	N/AY

	
	n12
	N/A
	5
	N/A
	743.5
	15.3
	FDD
	IMD11

	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
	22.6
	FDD
	IMD9

	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
	10.4
	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




Potential testing challenge due to heavy desense observed in n5 PCC/SCC was discussed in RAN4#108bis. After further considerations, it should not be a big issue eventually. Notes X and Y should be clear enough so that RAN5 is able to address the aspect appropriately in RAN5.
Proposal 2: No need to send an LS to RAN5 due to n5 PCC/SCC MSD
Conclusion
MSD analysis was conducted for CA_n5B-n12A, CA_n5B-n14A, and CA_n5B-n29A
Proposal 1: Use the following lowest order full hit MSD text points for CA_n5B-n12A, CA_n5B-n14A, and CA_n5B_n29A:
	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=36)
	883.9
	N/A
	
	N/AY

	
	n12
	N/A
	5
	N/A
	743.5
	15.3
	FDD
	IMD11

	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
	22.6
	FDD
	IMD9

	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
	10.4
	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




Proposal 2: No need to send an LS to RAN5 due to n5 PCC/SCC MSD
Reference
[1] R4-2317656, WF on cross-band MSD test point for FDD bands with intra-band contiguous UL CA

1
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Band / Channel  bandwidth / N RB   / Duplex mode  Source  of IMD  

NR   CA band  combination  NR   band  UL F c     (MHz)  UL/DL  BW    (MHz)  UL    C LRB  DL F c   (MHz)  MSD    (dB)  Duplex  mode   

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

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

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

CA_n5 - n12  n5  829  10  1 0   (RBSTART=0)  874  N/A  FDD  N/A X  

  83 8.9  10  1 0   (RBSTART=3 6 )  88 3.9  N/A   N/A Y  

 n12  N/A  5  N/A  743.5  TBD  FDD  IMD 11  

CA_n5 - n14  n5  829  10  1 0   (RBSTART=0)  874  N/A  FDD  N/A X  

  83 8.9  10  1 0   (RBSTART= 42 )  88 3.9  N/A   N/A Y  

 n1 4  N/A  5  N/A  7 65 .5  TBD  FDD  IMD7  

CA_n5 - n14  n5  829  10  1 0   (RBSTART=0)  874  N/A  FDD  N/A X  

  83 8.9  10  1 0   (RBSTART= 28 )  88 3.9  N/A   N/A Y  

 n1 4  N/A  5  N/A  7 65 .5  TBD  FDD  IMD9  

CA_n5 - n29  n5  829  10  1 0   (RBSTART=0)  874  N/A  FDD  N/A X  

  83 8.9  10  1 0   (RBSTART=42)  88 3.9  N/A   N/A Y  

 n29  N/A  5  N/A  7 25 .5  TBD  FDD  IMD 11  

CA_n5 - n29  n5  829  10  1 0   (RBSTART=0)  874  N/A  FDD  N/A X  

  838.9  10  1 0   (RBSTART= 37 )  883.9  N/A   N/A Y  

 n29  N/A  5  N/A  725.5  TBD  FDD  IMD 13  

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     We used the  conventional   3GPP assumptions  for  the TX for the PA  calibration.      20 MHz  100RB DFT - s - OFDM        30dBc ACLR      4dB Post - PA loss  

