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1.	Introduction
In rel-17 there was much discussion on introducing lower MSD for certain band combinations. However, there was little agreement, and it was decided that this topic would be deferred to release 18. In release 18 a study is outlined to better understand whether lower MSD is possible [1]. This paper proposes several band combinations that can be analysed as suggested in [1].
2. 	Discussion
In the release 18 WID [1] the following is proposed for the topic of low MSD. 

Investigate the feasibility of lower MSD for inter-band CA/EN-DC/DC combinations [RAN4]
· Select a limited set of band combinations (2-4 combinations) to cover all types of MSD (harmonic, harmonic mixing, IMD and cross band isolation)
· Study how the MSD performance can be improved for the example band combinations
· Study of MSD improvement with different MSD sources (harmonics, IMD2/3/4/5, cross band isolation and harmonic mixing)
· Study the feasibility of and options for allowing a UE to signal improved lower MSD performance capability for combinations where MSD is allowed

As stated above the goal is to select several band combinations that covers various MSD impairments and to study whether MSD reduction for these combinations is possible. In our opinion band combinations having large MSDs should be selected from the various categories of impairments as these are the most challenging to deploy in the field. Guidance for this selection can be made from the band combinations listed in sections 7.3A.4-7.3A.6 in [2].  
Upon studying [2] it is seen that it has 3 sections listing band combinations for the following impairments:
1. UL harmonic interference, 
2. Interference due to 2UL CA
3. Cross band isolation. 
Based on our study of [2] we believe that band combinations from the UL harmonic interference and 2 UL CA categories would be the most suitable to study as some of these combinations have the large MSDs. For UL harmonic interference a suitable combination to study would be n66+n78. This is a MB+UHB combination where the 2nd harmonic of n66 falls into band n78. It has a large MSD for the direct hit case and would be a good candidate for analysis. [2] gives the following MSD requirements for this combination:

	UL band
	DL band
	UL BW
	SCS of UL band
	UL RB Allocation
	DL BW
	MSD
	UL/DL fc condition
	UL/DL harmonic order

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

	n66
	n78
	5
	15
	25 (RBstart=0)
	10
	23.9
	NOTE 2
	UL2/DL1
direct-hit

	n66
	n78
	20
	15
	100 (RBstart=0)
	100
	13.8
	NOTE 2
	UL2/DL1
direct-hit

	


NOTE 2:  The requirements should be verified for UL NR ARFCN of the aggressor (lower) band (superscript LB) such that in MHz and  with carrier frequency in the victim (higher) band in MHz and  the channel bandwidth configured in the lower band.





NOTE 6:	The requirements are only applicable to channel bandwidths no larger than 20 MHz and with a carrier frequency at  MHz offset from  in the victim (higher band) with , where[image: ]andare the channel bandwidths configured in the aggressor (lower) and victim (higher) bands in MHz, respectively.



Table 1: Candidate for study for UL harmonic interference
Proposal 1: Study band combination n66+n78 for UL harmonic interference MSD reduction
For 2UL CA band impairments a suitable combination to study that has a large MSD is n2+n77 for PC2. This is a MB+UHB combination where the IMD2 term of n2 and n77 falls into n2 Rx. [2] gives the following MSD requirements for this combination for 2 antenna ports.

	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_n2_n77
	n2
	1855
	5
	25
	1980
	32.1
	FDD
	IMD2



Table 2: Candidate for study for 2UL CA
Proposal 2: Study band combination n2+n77 for 2UL CA MSD reduction 
Preliminary analysis of these 2 band combinations reveals that the greatest impact on MSD is from PCB isolation. Increasing the PCB isolation from 70 dB to 80 dB reduces the MSD by 7-8 dB. Also, if the PCB isolation is above 90 dB the next impairment that influences MSD is antenna isolation. A 10 dB increase in the antenna isolation reduces the MSD by about 4 dB.  
Observation 1: Preliminary analysis of n66+n78 and n2+n77 show that the greatest impact on MSD is from PCB isolation followed by antenna-to-antenna isolation
Conclusion
As per the guidelines stated in the latest WID [1] we propose several band combinations that can be studied to determine whether MSD reduction is possible. In this paper the following proposals and observations are made:
Proposal 1: Study band combination n66+n78 for UL harmonic interference MSD reduction
Proposal 2: Study band combination n2+n77 for 2UL CA MSD reduction 
Observation 1: Preliminary analysis of n66+n78 and n2+n77 show that the greatest impact on MSD is from PCB isolation followed by antenna-to-antenna isolation
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