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Introduction
[bookmark: _Hlk142571880]In RAN#100, a new LBLB combination CA_n12-n14 was requested in [1] outside of the dedicated WI and SI for 700800900MHz combinations. In this contribution, we provide our evaluation for the cross-band MSDs. Separately we have a paper to discuss with the group how the LBLB combinations should be handled.
Discussion
[bookmark: _Hlk131970678]In RAN#100, a new LBLB inter-band combination CA_n12-n14 with 1UL and 2UL was requested in [1], the requested BCS is shown in Table 1.
Table 1: Configuration for different LBLB combinations using CA_n5 DL with CA_n5B UL
	NR CA configuration
	Uplink CA 
configuration
	NR Band
	Channel bandwidth (MHz) 
	Bandwidth combination set

	CA_n12A-n14A
	CA_n12A-n14A 
	n12
	5, 10, 15
	0


	
	
	n14
	5, 10
	



Since the two downlinks of n12 and n14 are in between the n12 and n14 ULs, there is no MSD due to the two-band IMD issue. However, with a LBLB combination, cross-band MSD is a concern:
· As there is no duplexer and a two-antenna solution may require a critical quad-plexer/duplexer or better for 2UL case, dual triplexer approach which are more critical in terms of cross-band isolation
· Also, with many LB and LBLB combinations supported, co-banding is more necessary, resulting in further compromises in cross-band isolation.
[bookmark: _Hlk131970415]1UL MSD for CA_n12-n14
When looking at the largest CBW of 15MHz for n12 and 10MHz for n14, the downlinks are a victim of the following IMDs of the wanted RBs and their image:
· n12 IMD9 fall on n14
· n14 IMD falling in n12 DL is >9.

With such high order or image-related IMDs, the dominant noise is the transmitter noise floor reflecting at the other band LNAs due to the limited cross-band isolation available from the filters. For the post MRC MSD calculations in Table 2, we used the following assumptions:
· 10dB Antenna isolation, 4dB post-PA losses, -127dBm/Hz transmitter noise floor
· Main path Tx/Rx isolation :
· 40dB for n12UL to n14DL (n14DL is above n12 DL)
· 37dB for n14UL to n12DL (n12DL is below n14 DL and some flyback is possible)
· Main path Tx/Ant rejection
· 37dB for n12UL to n14DL
· 34dB for n14UL to n12DL
· These conservative values are justified from the need of quad/tri-plexing and co-banding of n12 and n14 with other LB.
Table 2: post-MRC calculations for CA_n5B UL related MSD
	UL/BW/IM-DL
	n12/15/9-n14
	n14/10/11-n12

	CBW/NRB
	[MHz]/#
	5
	25
	5
	25

	transmitter noise floor
	[dBm/CBW]
	-60.5
	-60.5

	5MHz CBW REFSENS
	[dBm/CBW]
	-97.0
	-97.0

	RX noise floor wo Tx noise: Main/Div
	[dBm/CBW]
	-93.0
	-93.0
	-93.0
	-93.0

	Tx-Rx iso / Tx-Ant rejection
	[dB]
	40
	37
	37
	34

	LNA to antenna insertion loss
	[dB]
	4
	4

	Antenna isolation
	[dB]
	0
	10
	0
	10

	PC3 1Tx interference levels: Main/Div
	[dBm/CBW]
	-96.5
	-103.5
	-93.5
	-100.5

	noise degradation: Main/Div
	[dB]
	1.6
	0.4
	2.8
	0.7

	REFSENS degradation after MRC
	cor [dB]
	1.6
	2.6



Observation:
· Although the 1UL cross band MSDs are small they cannot be neglected or ignored.
· Since the DLs are in between the two UL, they could be victim of the combined noise from both UL in the 2UL configuration. However, since this relates to the noise floor, the two UL being 3dB lower, so does the noise floors and thus, the 2UL cross-band would be very similar to the 1UL case.

Proposal for CA_n12-n14 cross band MSDs: 2UL cross-band is not considered and below 1UL cross band MSDs are captured in 39.101-1
	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)
	

	n12
	n14
	708.5
	15
	15
	20 (RBstart=59)
	760.5
	5
	1.6
	>ACLR2

	n14
	n12
	792
	10
	15
	20 (RBstart=0)
	743.5
	5
	2.6
	>ACLR2



Conclusion
In this contribution, we have assessed MSD due to cross band isolation for CA_n12-n14 and make the following MSD proposal.

Proposal for CA_n12-n14 cross band MSDs: 2UL cross-band is not considered and below 1UL cross band MSDs are captured in 39.101-1
	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)
	

	n12
	n14
	708.5
	15
	15
	20 (RBstart=59)
	760.5
	5
	1.6
	>ACLR2

	n14
	n12
	792
	10
	15
	20 (RBstart=0)
	743.5
	5
	2.6
	>ACLR2
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