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Introduction
[bookmark: _Hlk115189237]In RAN#100, existing LBLB inter-band DL CA have been requested with CA_n5B in DL and UL configurations in [1]. In this contribution, we evaluate the IMD related MSDs for CA_n5B-n12/CA_n5B, CA_n5B-n14/CA_n5B and CA_n5B-n29/CA_n5B   UL/DL configurations based on measured data. Separately we have a paper to discuss with the group how the LBLB combinations should be handled.
Discussion
[bookmark: _Hlk131970678]In RAN#100, new LBLB inter-band BCS were requested that includes CA_n5B as DL and UL configuration, 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_n5B-n12A

	CA_n5B
CA_n5A-n12A

	n5
	CA_n5B_BCS0
	0


	
	
	n12
	5, 10, 15
	

	CA_n5B-n14A

	CA_n5B
CA_n5A-n14A

	n5
	CA_n5B_BCS0
	0


	
	
	n14
	5, 10
	

	CA_n5B-n29A

	CA_n5B

	n5
	2
	0


	
	
	n29
	5, 10
	



While the 2 band UL configuration have already been studied when the second band is associated with n5A UL, the new UL configuration CA_n5B may result in new MSDs due to the IMDs of the two UL CCs of CA_n5B ULCA. The IMD orders of interest are as follows, based on CA_n5B BCS0 request which is 20MHz maximum aggregated bandwidth (it should be noted though that new BCSs of CA_n5B with 25MHz aggregated bandwidth have been requested):
· CA_n5B-n12A: n12 is subject to IMD7 of the two CA_n5B CCs RB allocation
· CA_n5B-n14A: n14 is subject to the end of IMD9 plus IMD11 of the two CA_n5B CCs RB allocation
· CA_n5B-n29A: n29 is subject to IMD11 of the two CA_n5B CCs RB allocation.
While, in general, we limit the study of such UL configurations to IMD9 (or 11 for NS_04), in this particular case of a LBLB combination, there is no increased isolation due to diplexers or separate antennas as they are not used for LBLB. Furthermore, for the 1UL 1CC configurations, while CA_n5-n71 has a cross-band MSD in band n71 of 3.9dB, there is no cross-band MSD for CA_n5-n12, CA_n5-n14 and CA_n5-n29 despite the second bands being closer to n5 than n71.
To verify those aspects, we benefited from the set of measurements performed for the new CA_n5B ULCA BCS by also measuring the noise present from the 10MHz+10MHz CA_n5B UL in the closest 5MHz channel of band n12, n14 and n29, and evaluating the need for MSD. It should be noted that the RB allocation is 10RB+10RB; while for intra-band ULCA IMDs, we use 1RB+1RB which results in IMD spectrums fully confined in the victim 5MHz channel. This measurement is thus a better case compared to the usual approach.
[bookmark: _Hlk131970415]MSD for CA_n5B 10MHz+10MHzUL based on measurements
The post MRC MSD can be calculated based on our measured values as shown in Table 2 for the 3 cases:
· 10MHz+10MHz with 10RB+10RB noise into band n12
· 10MHz+10MHz with 10RB+10RB noise into band n14
· 10MHz+10MHz with 10RB+10RB noise into band n29.

The assumed n5 UL filter isolation/rejection of 40/37dB is reasonable, especially if one should consider that these LBLB combinations need a main triplexer + diversity triplexer or main quadplexer + diversity duplexer and also need to support dual UL. One further aspect to consider is that co-banding of n12, n14 and n29 with other LB may be considered in the future, especially with the large number of LBLB cases to be supported, this will also result in more critical design of the cross-band isolations.

The MSD values could be larger with a 1RB+1RB allocation, especially for band n14 as a victim. With 10RB+10RB vs 1RB+1RB the IMD bandwidths are:
· For IMD7: 7*1.8=12.6MHz vs 7*0.18=1.26MHz
· With 1RB+1RB the IMD7 can entirely fit within the 4.5MHx DL bandwidth of a 5MHz channel while the 10RB+10RB case is ~2.5x the DL channel BW
· For IMD9: 9*1.8=16.2MHz vs 9*0.18=1.62MHz
· With 1RB+1RB the IMD9 can entirely fit within the 4.5MHx DL bandwidth of a 5MHz channel while the 10RB+10RB case is ~3.5x the DL channel BW 
· For IMD11: 11*1.8=19.8MHz vs 11*0.18=1.98MHz
· With 1RB+1RB the IMD9 can entirely fit within the 4.5MHx DL bandwidth of a 5MHz channel while the 10RB+10RB case is ~4x the DL channel BW.
Table 2: post-MRC calculations for CA_n5B UL related MSD
	CA_n5B 10MHz+10MHz / 10RB+10RB UL
	CA_n5B-n29
	CA_n5B-n12
	CA_n5B-n14
	CA_n5A-n12/n14/n29

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

	Meas Tx noise /  transmitter noise floor
	[dBm/CBW]
	-51.0
	-63.5
	-49.3
	-63.5
	-43.8
	-63.5
	-99.0
	-63.5

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

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

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

	LNA to antenna insertion loss
	[dB]
	4
	4
	4
	4

	Antenna isolation
	[dB]
	0
	10
	0
	10
	0
	10
	0
	10

	PC3 1Tx interference levels: Main/Div
	[dBm/CBW]
	-86.8
	-93.8
	-85.1
	-92.1
	-79.8
	-86.8
	-99.5
	-106.5

	noise degradation: Main/Div
	[dB]
	7.2
	2.6
	8.5
	3.5
	13.4
	7.2
	1.2
	1.0

	REFSENS degradation after MRC
	cor [dB]
	6.2
	7.3
	11.5
	0.9



Observations:
· The 3 cases with CA_n5B UL (3 first columns cases) result in significant MSD, despite a 10RB+10RB allocation instead of 1RB+1RB which would result in at least 3 to 6dB higher MSD depending on the IMD order
· The case with n5 UL (last column) shows that under the same conditions and assuming only the transmitter noise floor, the MSD is less than 1dB and thus, the cross band MSD with 1CC UL can be neglected
· The most affected case is band n14 as expected from being a victim of IMD7.

The question now is whether:
· We wait for another meeting to perform measurements using 1RB+1RB allocation to stick to the way this has been done previously for intra-band ULCA UL configurations; or
· Do we use the measurement available and specify for 10RB+10RB?
Although we have been very active in developing the specification framework for the MSD due to IMDs of intra-band ULCA since release 17, which resulted in choosing the 1RB+1RB to facilitate the MSD calculations, we are tempted to use the available 10RB+10RB allocation in the case of these LBLB combinations as this correspond to the REFSENS total allocation.

Proposal:
· MSD due to IMDs of intra band CA_n5B UL should be specified for CA_n5B-n12, CA_n5B-n14 and CA_n5B-n29
· Using total RB allocation equal to the REFSENS UL configuration (10RB+10RB in this case) as an exception for LBLB combinations
· Alternatively, wait for another meeting to evaluate the “regular” 1RB+1RB allocation 
· Cross-band MSD of n5 UL for CA_n5B-n12, CA_n5B-n14 and CA_n5B-n29 can be ignored

Proposal for MSD based on 10RB+10RB UL allocation:
	Band / Channel bandwidth / NRB / Duplex mode
	Source of IMD

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

	CA_n5-n12
	n5
	829
	10
	10 (RBSTART=0)
	874
	N/A
	FDD
	N/A

	
	
	839
	10
	10 (RBSTART=42)
	884
	N/A
	
	

	
	n12
	N/A
	5
	N/A
	743.5
	7.3
	FDD
	IMD9

	CA_n5-n14
	n5
	829
	10
	10 (RBSTART=0)
	874
	N/A
	FDD
	N/A

	
	
	839
	10
	10 (RBSTART=42)
	884
	N/A
	
	

	
	n14
	N/A
	5
	N/A
	765.5
	11.5
	FDD
	IMD7

	CA_n5-n14
	n5
	829
	10
	10 (RBSTART=0)
	874
	N/A
	FDD
	N/A

	
	
	839
	10
	10 (RBSTART=42)
	884
	N/A
	
	

	
	n29
	N/A
	5
	N/A
	725.5
	6.2
	FDD
	IMD11



Conclusion
In this contribution, we have assessed MSD due to IMDs of CA_n5B UL configuration for CA_n5B-n12A, CA_n5B-n14A and CA_n5B-n29A and make the following proposals.

Proposal:
· MSD due to IMDs of intra band CA_n5B UL should be specified for CA_n5B-n12, CA_n5B-n14 and CA_n5B-n29
· Using total RB allocation equal to the REFSENS UL configuration (10RB+10RB in this case) as an exception for LBLB combinations
· Alternatively, wait for another meeting to evaluate the “regular” 1RB+1RB allocation 
· Cross-band MSD of n5 UL for CA_n5B-n12, CA_n5B-n14 and CA_n5B-n29 can be ignored

Proposal for MSD based on 10RB+10RB UL allocation:
	Band / Channel bandwidth / NRB / Duplex mode
	Source of IMD

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

	CA_n5-n12
	n5
	829
	10
	10 (RBSTART=0)
	874
	N/A
	FDD
	N/A

	
	
	839
	10
	10 (RBSTART=42)
	884
	N/A
	
	

	
	n12
	N/A
	5
	N/A
	743.5
	7.3
	FDD
	IMD9

	CA_n5-n14
	n5
	829
	10
	10 (RBSTART=0)
	874
	N/A
	FDD
	N/A

	
	
	839
	10
	10 (RBSTART=42)
	884
	N/A
	
	

	
	n14
	N/A
	5
	N/A
	765.5
	11.5
	FDD
	IMD7

	CA_n5-n14
	n5
	829
	10
	10 (RBSTART=0)
	874
	N/A
	FDD
	N/A

	
	
	839
	10
	10 (RBSTART=42)
	884
	N/A
	
	

	
	n29
	N/A
	5
	N/A
	725.5
	6.2
	FDD
	IMD11
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