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Introduction
Considerations on CA_n40A-n41C are provided in this contribution.
1. Background
WF for CA_n40A-n41C was agreed in RAN4#110 [1]:
Using the following test points to estimate the MSD value:
	Band / Channel bandwidth / NRB / Duplex mode
	Source of IMD

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

	CA_n40-n41
	n40
	N/A
	5
	N/A
	2353.5
	FFS
	TDD
	IMD3

	
	n41
	2545
	60
	1 
(RBSTART= 0)
	2545
	N/A
	TDD
	N/A

	
	
	2625
	100
	1 (RBSTART= 272)
	2625
	
	
	



Note: For the band n40 which is subject to IMD5 and IMD7 caused by CA_n41C, the MSD is not specified


2. Discussion
Calculating the exact UL RB locations and respective IMD3 frequency, we noticed that actually IMD3 is not hitting on top of the DL channel as specified in WF. Consequently, we analysed IMD3 MSD using the following frequencies
	Band / Channel bandwidth / NRB / Duplex mode
	Source of IMD

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

	CA_n40-n41
	n40
	N/A
	5
	N/A
	2358
	FFS
	TDD
	IMD3

	
	n41
	2545
	60
	1 
(RBSTART= 0)
	2545
	N/A
	TDD
	N/A

	
	
	2625
	100
	1 (RBSTART= 272)
	2625
	
	
	



The IMD3 level at PA output is in worst case up to 5dBm. In Spurious Emissions for UE Co-existence, n41C must protect n40 by -40dBm/1MHz. Hence, the Post PA attenuation should be ≥45dB to meet this limit if MPR is not considered. 
In CA_n40A-n41A, roughly 40dB Post-PA attenuation at n40 frequency is required to meet ~30dBm cross-band MSD specification. In the analysis below we assumed for simplicity that n41 filter together with other RFFE components provide 40dBm attenuation at n40 RX, so that it is just compliant with UE Co-existence.
[image: ]

The MSD is a whopping 59.3dB! In our view, RAN4 should consider how to handle these kind of cases in specifications; MSD itself is clearly way too high for being pragmatic, yet it exists if RB allocations are such that IMD3 hits directly. 
Observation 1: MSD for CA_n40A-n41C is well above 50dB
Proposal 1: RAN4 should consider whether MSD number is captured, or if other ways could be introduced for this kind of combinations were the theoretical worst-case scenario is not pragmatic
3. Conclusion
Considerations on CA_n40A-n41C were provided with the following observation and proposal
Observation 1: MSD for CA_n40A-n41C is above 50dB
Proposal 1: RAN4 should consider whether MSD number is captured, or if other ways could be introduced for this kind of combinations were the theoretical worst-case scenario is not pragmatic

4. Reference
[1] R4-2403716, “WF on CA_n40A-n41C”, ZTE, Skyworks
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n40 SCC Cross-band MSD PRX DRX

BW

FE Loss 4.0 4.0

Output Power

TX Noise per BW at PA Output 4.7

RX_IIP2, dBm 54 54

Antenna Isolation

RX Isolation -40 -40

TX Isolation -35 -35

TX_IM2 -72.0 -100.0

Tx_noise -31.3 -41.3

TX_total -31.3 -41.3

Thermal noise -96.0 -96.0

Composite -31.3 -41.3

MRC REFSENS

n40 SCC REFSENS

n40 SCC MSD 59.3
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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    L CRB  DL F c   (MHz)  MSD    (dB)  Duplex  mode   

CA_n40 - n41  n 40  N/A  5  N/A  235 3 .5  FFS  T DD  IMD 3  

 n41  2545  60  1    (RB START = 0)  2545  N/A  TDD  N/A  

  2625  100  1 (RB START =  272)  2625     

  Note: For the band n40 which  is subject to IMD5  and IMD7 caused by CA_n41C, the MSD   is not specified       2.   Discussion   Calculating the exact  UL RB locations and respective IMD3 frequency, we noticed that actually IMD3 is not hitting  on top of   the DL channel as specified in WF.  Consequently, we  analyse d   IMD3 MSD using the following  frequencies  

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    L CRB  DL F c   (MHz)  MSD    (dB)  Duplex  mode   

CA_n40 - n41  n 40  N/A  5  N/A  2358  FFS  T DD  IMD 3  

 n41  2545  60  1    (RB START = 0)  2545  N/A  TDD  N/A  

  2625  100  1 (RB START =  272)  2625     

 

