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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].
WF for this combination was agreed in RAN4#110 [2]:
Way forward: Alignment with DC_13A_n5A
-	Option 1: Evaluate and specify requirements for CA_n5A-n13A independent of the requirements specified for DC_13A_n5A in which case the requirements could be different in TS38.101-1 and in TS38.101-3
-	Option 2: Reuse requirements specified for DC_13A_n5A as such for CA_n5A-n13A i.e. no analysis is conducted for CA_n5A-n13A. NOTE: In case Option 2 is chosen, then the topics below are redundant
-	Option 3: Specify requirements for CA_n5A-n13A and then revise the requirements for DC_13A-n5A accordingly to have the same requirements for both
Way forward: IMD3 MSD for n5
[bookmark: _Hlk163482521]Option 1: The following MSD test point is used for IMD3 MSD for n5
	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



Way forward: IMD3 MSD for n13
-	Option 1: Evaluate and specify IMD3 MSD for n13 using 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
	TBD
	FDD
	IMD3



-	Option 2: Do not specify IMD3 MSD for n13
Way forward: Cross-band MSD for n5 and n13
-	Option 1: Specify cross-band MSD for n5 and 13 if supported by MSD analysis
-	Option 2: Do not specify cross-band MSD for n5 and n13
Way forward: ΔTIB, ΔRIB
[bookmark: _Hlk160007247]-	Option 1: Evaluate ΔTIB, ΔRIB in similar manner as for the other LB-LB NR CA combinations


2. Discussion
We had contribution [3] in RAN4#110. In this contribution we basically have same input, which we discuss in the context of agreed WF.
IMD3 for n5:
WF agreed test point for n13 IMD3 MSD, so it can be used as is.
Proposal 1:
: The following MSD test point is used for IMD3 MSD for n5
	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



IMD3 for n13:
In [3] we provided our evaluation for this test point, if it is specified. We suggest further discussion among interested companies in RAN4#110bis to conclude on this topic. There are two ways to look at this; using normal narrowest BW’s or even wider BW’s with normal UL RB allocations/RBstarts, the IMD3 would not hit n13. However, for the case outlined in [3] and in WF[2], it does hit n13. If there is no MSD specified, and RAN5 were to specify such test case for “0dB MSD”, then UE would fail to meet the requirements.
Proposal 2: Further discuss in RAN4#110bis on if MSD test point for n13 DL is specified.
Cross-band MSD:
We suggest specifying cross-band MSD, if justified by companies analysis/averaging. This is just to be more aligned with several other LB-LB combinations specified recently.
Our proposals copied from [3] are:
	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 3: Specify cross-band MSD, if justified by companies analysis/averaging
ΔTIB and ΔRIB:
We propose to use the same values as for DC_13A_n5A.
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



3. Conclusion
Analysis for UL CA_n5A-n13A was provided with the following proposals.
Proposal 1: The following MSD test point is used for IMD3 MSD for n5
	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: Further discuss in RAN4#110bis on if MSD test point for n13 DL is specified
Proposal 3: Specify cross-band MSD, if justified by companies analysis/averaging. Our proposals are:
	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
[2] R4-2403869, “WF on CA_n5-n13 architecture and MSD”, Qualcomm
[3] R4-2300641, “UL CA_n5A-n13A”, Qualcomm
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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 - n13  n5  828  5  25 (RBstart=0)  873  25  FDD  IMD3  

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

  Way forward : IMD3 MSD for n13   -   Option 1 : Evaluate and specify IMD3 MSD for n13 using the following test point:  

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

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

  -   Option 2 :  Do not specify IMD3 MSD for n13  

