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Introduction
Analysis for UL CA_n5A-n13A is provided in this contribution.
1. Background
This UL CA combination with BCS4/5 was added into RAN4 work in RAN#102 [1].

2. Discussion
Respective combination is specified in EN-DC, DC_13A_n5A, with IMD3 MSD for n5, and ΔTIB and ΔRIB. 
There actually is IMD3 hitting band 13 DL as well, but if we look at the UL RB allocations applicable for each band in non-CA REFSENS, the IMD3 hump is not hitting band 13 DL. We did analyse case where the RB allocation is shifted toward upper end of n13 UL to achieve partial overlap.
IMD3:
For IMD3 MSD to n5 DL, we propose to use the same MDS value as for DC_13A_n5A, however the UL RB allocation for n13 must be changed from 25 to 20 as n13 single CC uses 20 UL RB’s in REFSENS.
	Band / Channel bandwidth / NRB / Duplex mode
	Source 

	NR CA band combination
	NR band
	UL Fc
	UL/DL BW
	UL
	DL Fc (MHz)
	MSD
	Duplex mode
	 of IMD

	
	
	(MHz)
	(MHz)
	CLRB
	
	(dB)
	
	

	CA_n5-n13
	n5
	828
	5
	25 (RBstart=0)
	873
	25
	FDD
	IMD3

	 
	n13
	783
	5
	20 (RBstart=0)
	752
	N/A
	FDD
	N/A



For IMD3 MSD to n13 DL, we would prefer not to specify MSD as it was not specified for EN-DC. The main reason is that for IMD cases, we don’t see much value to shift UL RB allocations to different positions as used in single CC REFSENS. However, we did assess the MSD if such test point is agreed to be specified. If IMD3 MSD to n13 DL is specified, we propose to use the following test point. The MSD value is driven from 25dB by accounting different n13 REFSENS (5MHz vs 10MHz), and partial overlap of the IMD.
	Band / Channel bandwidth / NRB / Duplex mode
	Source 

	NR CA band combination
	NR band
	UL Fc
	UL/DL BW
	UL
	DL Fc (MHz)
	MSD
	Duplex mode
	 of IMD

	
	
	(MHz)
	(MHz)
	CLRB
	
	(dB)
	
	

	CA_n5-n13
	n5
	826.5
	5
	25 (RBstart=0)
	871.5
	N/A
	FDD
	N/A

	 
	n13
	782
	10
	20 (RBstart=32)
	751
	15.5
	FDD
	IMD3



Cross-band MSD:
DC_13A_n5A did not specify cross-band MSD. The number of LB-LB combinations in 3GPP specifications has increased drastically after DC_13A_n5A was specified. Usually there is a small MSD associated with newly specified LB-LB combinations. It is quite possible to achieve 0dB MSD if UE supports only one or a few LB-LB combinations, but in general case the cross-band attenuations cannot be assumed to be super-good for all combinations. We conducted Cross-band MSD analysis using similar cross-band attenuations which have been assumed for several other recent LB-LB CA combinations.
[image: ][image: ]
ΔTIB and ΔRIB:
We propose to use the same values as for DC_13A_n5A.
	Inter-band CA Configuration
	NR Band
	ΔTIB,c [dB]
	ΔRIB,c [dB]

	CA_n5A-n13A
	n5
	0.5
	0

	
	n13
	0.5
	0



3. Conclusion
Analysis for UL CA_n5A-n13A was provided with the following proposals.
Proposal 1: Use the following MSD test point for n5 IMD3:
	Band / Channel bandwidth / NRB / Duplex mode
	Source 

	NR CA band combination
	NR band
	UL Fc
	UL/DL BW
	UL
	DL Fc (MHz)
	MSD
	Duplex mode
	 of IMD

	
	
	(MHz)
	(MHz)
	CLRB
	
	(dB)
	
	

	CA_n5-n13
	n5
	828
	5
	25 (RBstart=0)
	873
	25
	FDD
	IMD3

	 
	n13
	783
	5
	20 (RBstart=0)
	752
	N/A
	FDD
	N/A



Proposal 2: If MSD test point for n13 IMD3 is specified, use the following test point:
	Band / Channel bandwidth / NRB / Duplex mode
	Source 

	NR CA band combination
	NR band
	UL Fc
	UL/DL BW
	UL
	DL Fc (MHz)
	MSD
	Duplex mode
	 of IMD

	
	
	(MHz)
	(MHz)
	CLRB
	
	(dB)
	
	

	CA_n5-n13
	n5
	826.5
	5
	25 (RBstart=0)
	871.5
	N/A
	FDD
	N/A

	 
	n13
	782
	10
	20 (RBstart=32)
	751
	17.8
	FDD
	IMD3



Proposal 3: Use the following Cross-band MSD: 
	UL band
	DL band
	UL Fc
	UL BW
	SCS of UL band
	UL RB Allocation
	DL Fc
	DL BW
	MSD
	Cross-band
Interference
source

	
	
	(MHz)
	(MHz)
	(kHz)
	LCRB
	(MHz)
	(MHz)
	(dB)
	

	n5
	n13
	826.5
	20
	15
	20 (RBstart=0)
	753.5
	5
	2.4
	>ACLR2

	n13
	 n5
	782
	10
	15
	20 (RBstart=32)
	871.5
	5
	2.1
	>ACLR2



Proposal 4: Use the following ΔTIB and ΔRIB:
	Inter-band CA Configuration
	NR Band
	ΔTIB,c [dB]
	ΔRIB,c [dB]

	CA_n5A-n13A
	n5
	0.5
	0

	
	n13
	0.5
	0



4. Reference
[1] RP-232920, “Band combinations for NR CA_DC 2 band DL with up to 2 band UL”, ZTE Corporation
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Band / Channel bandwidth / N RB   / Duplex mode  Source   

NR CA band  combination  NR  band  UL F c  UL/DL BW  UL  DL F c   (MHz)  MSD  Duplex  mode    of IMD  

(MHz)  (MHz)  C LRB   (dB)  

CA_n5 - n 13  n5  828  5  25 (RBstart=0)  873  25  FDD  IMD3  

   n13  783  5  2 0   (RBstart=0)  752  N/A  FDD  N/A  

  For IMD3 MSD to n13 DL , we would prefer not to specify MSD as it was not specified   for EN - DC. The main  reason is that for IMD cases, we   don’t see much value to shift UL RB allocations  to different positions as used in  single CC REFSENS. However, we did assess the MSD   if such test point is agreed to be specified.   If   IMD3 MSD to  n13 DL   is specified ,  we propose to use the following test point.   The MSD value is driven from 25dB by accounting  different n13 REFSENS (5MHz vs 10MHz),   and partial overlap of the IMD.  

Band / Channel bandwidth / N RB   / Duplex mode  Source   

NR CA band  combination  NR  band  UL F c  UL/DL BW  UL  DL F c   (MHz)  MSD  Duplex  mode    of IMD  

(MHz)  (MHz)  C LRB   (dB)  

CA_n5 - n 13  n5  8 2 6.5  5  25 (RBstart=0)  8 7 1.5  N/A  FDD  N/A  

   n13  782  10  20   (RBstart= 32 )  751  15.5  FDD  IMD3  

 

