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Introduction
Analysis and proposals on CA_n5-n8 are provided in this contribution.
Discussion
WF from RAN4#107
Support of Option 1: UL in n5 only and full band support
[bookmark: _Hlk135905575]There were 3 inputs to the meeting:
· No MSD for a 3 antenna architecture
· 1.3 MSD to the lowest n8 5MHz channel (two-antenna architecture)
· 6.6dB MSD (two-antenna architecture) to the lowest restricted spectrum band n8 5MHz channel. After further discussion the value was re-considered and 5.2dB proposed
Since this particular option is not requiring the UL of n8 to use the restricted spectrum the convention would be to use the lowest n8 possible channel.
On the other hand, this n5 1UL is a fall back of option 2 and 3 and it is better to have a frequency that can be tested for all options and thus use the lowest 5MHz in the restricted n8 frequency range
Since the MSD provided are anyhow related to the transmitter noise floor, they are valid for any 5MHz channel in band n8. Thus, an average of the two values (using corresponding linear values) can be used with the 5MHz channel as agreed in last meeting way forward.
The average value based on the 1.3 and 5.2dB two-antenna values proposed is 2.8dB (based on linear average).
[bookmark: _Hlk142555306]<WF1 on RF requirement for option 1 (UL in n5 only and full band support)>
Applicable to UEs supporting CA_n5-n8 DL and n5 UL only
Note: Option 1 is a fallback UL configuration for Option 2 and option 3 and thus the associated RF requirements are needed even if this option is down selected
Based on the average of the two-antenna data provided, the following 1UL cross band MSD is specified:
	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
	n8
	844
	10
	15
	25 (RBstart=27)
	951.5
	5
	[2.8]
	>ACLR2


Support of Option 2: 2UL CA_n5-n8 with n5 DL and full band support
There were 2 inputs to the meeting on the IMD3 related MSD, both proposing 25dB MSD but with sightly different frequencies.
One of the proposed test point as a better centering of the MSD and can be used for the MSD test point.
<WF2 on RF requirement for option 2 (non-concurrent n8 UL and n5 DL and full band support >
Applicable to UEs supporting n5 DL and CA_n5-n8 UL or CA_n5-n8 DL and n5 UL
The following 2UL IMD3 MSD is specified pending RAN2 feasibility answer:
	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-n8
	n5
	845
	5
	25 (RBstart=0)
	N/A
	N/A
	FDD
	N/A

	
	n8
	890
	5
	25 (RBstart=0)
	935
	25
	FDD
	IMD3


Support of Option 3: UL/DL CA_n5-n8 with n8 UL restricted to 904-915MHz
In this case there are two potential issues:
· 1UL n8 cross-band MSD into n5 with n8 UL using the restricted spectrum (n8R)
· Near miss IMD3 of CA_n5-n8R into n5
<WF3 on 1UL n8R MSD into n5>
Applicable to UEs supporting n5 DL and CA_n5-n8 UL or CA_n5-n8 DL and n5 UL
The following 1UL n8R cross-band MSD is specified if this option is confirmed:
	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)
	

	n8
	n5
	909
	10
	15
	25 (RBstart=0)
	877.5
	5
	[12.3]
	>ACLR2



<WF4 on 2UL CA_n5-n8R IMD3 MSD into n8>
Applicable to UEs supporting n5 DL and CA_n5-n8 UL or CA_n5-n8 DL and n5 UL
The following 2UL IMD3 MSD is specified if this option is confirmed:
	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-n8
	n5
	846.5
	5
	25 (RBstart=0)
	891.5
	N/A
	FDD
	N/A

	 
	n8
	906.5
	5
	25 (RBstart=0)
	951.5
	[1.6]X
	FDD
	Near miss IMD3


Way forward on capturing UE UL/DL support
The network will need to be aware of the UE UL support capability to be able to schedule the UL and DL accordingly. This is in addition to the question raised to RAN2 about the feasibility of a n5DL and CA_n5-n8 UL configuration for the option 2.
Multiple solutions were proposed:
· Option 1: different BCS are specified depending on UL configuration support
· Option 2: dedicated UE capability 
· Option 3: notes with a single BCS

The following concerns/ideas are raised in the discussion, they can be considered in the future discussion.
<WF5 on signalling the different UL support options>
· If new approach will be introduced. The impact to the general CA/DC work should be considered. The potential new approach will not be used for any other CA by default
· If introduced, UE capability signalling will target to solve issues in DL/UL configuration for overlap or neighbour spectrums 
· The UL/DL UE support capability description should target RAN4 specification only

Discussion
<WF1 on RF requirement for option 1 (UL in n5 only and full band support)>
Applicable to UEs supporting CA_n5-n8 DL and n5 UL only
Note: Option 1 is a fallback UL configuration for Option 2 and option 3 and thus the associated RF requirements are needed even if this option is down selected
Based on the average of the two-antenna data provided, the following 1UL cross band MSD is specified:
	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
	n8
	844
	10
	15
	25 (RBstart=27)
	951.5
	5
	[2.8]
	>ACLR2



We did further analysis after next meeting regarding n5 filter performance, and as a result we improved some parameters a bit, resulting in a bit smaller MSD than what we showed in RAN4#107.
[image: ]
If this new analysis is accounted, the average MSD would drop a bit from [2.8]dB.
Proposal 1: Use updated analysis when calculating the MSD for n5, as it results slightly lower average value than [2.8]dB.
<WF2 on RF requirement for option 2 (non-concurrent n8 UL and n5 DL and full band support >
Applicable to UEs supporting n5 DL and CA_n5-n8 UL or CA_n5-n8 DL and n5 UL
The following 2UL IMD3 MSD is specified pending RAN2 feasibility answer:
	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-n8
	n5
	845
	5
	25 (RBstart=0)
	N/A
	N/A
	FDD
	N/A

	
	n8
	890
	5
	25 (RBstart=0)
	935
	25
	FDD
	IMD3


There were some discussions on if option 2 should be dropped because of the foreseen challenges to address RAN2 LS within reasonable time. We are ok to drop Option 2. We have been consistently commenting that the option is very complex, and now with the RAN2 LS asking for more questions we think that it would be easier to drop the option so that we can finalize the work on time.
Proposal 2: Drop option 2 from CA_n5A-n8A
<WF3 on 1UL n8R MSD into n5>
Applicable to UEs supporting n5 DL and CA_n5-n8 UL or CA_n5-n8 DL and n5 UL
The following 1UL n8R cross-band MSD is specified if this option is confirmed:
	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)
	

	n8
	n5
	909
	10
	15
	25 (RBstart=0)
	877.5
	5
	[12.3]
	>ACLR2



We are ok to use this number, but we we’d like to stress that it the very difficult to achieve good enough attenuation at 904-914MHz in n5 DPX/DRX RX paths.
Proposal 3: Use 12.3dB MSD for n8 MSD in Option 3 if this option is specified
<WF4 on 2UL CA_n5-n8R IMD3 MSD into n8>
Applicable to UEs supporting n5 DL and CA_n5-n8 UL or CA_n5-n8 DL and n5 UL
The following 2UL IMD3 MSD is specified if this option is confirmed:
	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-n8
	n5
	846.5
	5
	25 (RBstart=0)
	891.5
	N/A
	FDD
	N/A

	 
	n8
	906.5
	5
	25 (RBstart=0)
	951.5
	[1.6]X
	FDD
	Near miss IMD3



The number itself looks pretty ok, but we’d like to further discuss if we specify this or not. 
Proposal 4: Discuss during the meeting if near miss-IMD is specified or not
<WF5 on signalling the different UL support options>
· If new approach will be introduced. The impact to the general CA/DC work should be considered. The potential new approach will not be used for any other CA by default
· If introduced, UE capability signalling will target to solve issues in DL/UL configuration for overlap or neighbour spectrums 
The UL/DL UE support capability description should target RAN4 specification only
If option 2 is dropped, things get a bit easier. In that case, we only need to distinguish between DL CA_n5A-n8A with n5 UL only and UL/DL CA_n5A-n8A with limited frequency ranges. It should be possible to use notes for this.
Proposal 5: If feasible, use notes to distinguish between different options

Conclusions
Further considerations on CA_n5A-n8A were provided with the following proposals:
Proposal 1: Use updated analysis when calculating the MSD for n5, as it results slightly lower average value than [2.8]dB.
Proposal 2: Drop option 2 from CA_n5A-n8A
Proposal 3: Use 12.3dB MSD for n8 MSD in Option 3 if this option is specified
Proposal 4: Discuss during the meeting if near miss-IMD is specified or not 
Proposal 5: If feasible, use notes to distinguish between different options
Reference
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n5 Cross-band MSD PRX DRX

BW

FE Loss 4.0 4.0

Output Power

TX Noise per BW at PA Output -54.9

RX_IIP2, dBm 54 54
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Support of  Option 2: 2UL CA_n5 - n8 with n5 DL and full band  support   There were 2 inputs to the meeting on the IMD3 related MSD, both proposing 25dB MSD but with sightly different  frequencies.  

