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1 Introduction
[bookmark: OLE_LINK80][bookmark: OLE_LINK79]In the past RAN4 meeting, improvement on MSD have been discussed. In terms of the discussions, the intention is to simplify the MSD table by reducing the number of the MSD requirements in order to reduce the test points, due to the MSD table would become wider and complicated when new channel bandwidths are added. 
[bookmark: OLE_LINK81][bookmark: OLE_LINK82]There were mainly two approaches discussed in the past meeting, one is equation-based approaches, and the other one is to reduce the test points. For the latter, it was not agreed by all companies. Consequently, reduce the test points approach was proceed to forward.
Some agreements on the reduciton of MSD test point of harmonic and cross-band isolation have been approved in [1][2], where:
- for the test points number resctrition for a given MSD type and a given band combination, Option 4 was approved, shown as follow:
· Option 4: When considering MSD table improvement, for a given band combination:
· two MSD test points for the case of direct-hit harmonic interference can be considered,
· two MSD test points for cross-band isolation interference can be considered,
· one MSD test point for the case of near-miss harmonic interference can be considered.
[bookmark: OLE_LINK8][bookmark: OLE_LINK7]Note: For the case when 2 MSD test points can be considered at least, one test point is specified for the minimum victim downlink channel bandwidth.
Companies are encouraged to bring proposals on criteria
[bookmark: OLE_LINK3]1)	 how to select the second MSD test point (is it based on maximum DL CBW? based on MSD level? other?); and,
2)	 how to capture the test point in the new table format in case new “lowest” or new “highest” CBW are introduced in the future.
3)	Other options are not precluded, including if 2 test points are needed for near miss harmonic MSD.
-for the general table format for MSD due to cross band isolation is agreed as below, which is the previous agreement in R4-2202287.
Option 1:
	UL band
	DL band
	UL Fc
	UL BW
	SCS of UL band
	UL RB Allocation
	DL Fc
	DL BW
	MSD
	X band interference source

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

	n3
	n74
	1720
	20
	15
	100 (RBstart=0)
	1515.5
	5
	2.6
	>ACLR2

	n34
	n3
	2012.5
	5
	15
	25 (RBstart=0)
	1877.5
	5
	3
	>ACLR2

	n46
	n78
	5190
	100
	30
	216 (RBstart=0)
	3795
	10
	10.4
	>ACLR2

	n46
	n78
	5190
	100
	30
	216 (RBstart=0)
	3750
	100
	5.1
	>ACLR2

	n77
	n41
	3350
	100
	30
	270 (RBstart=0)
	2685
	10
	4.5
	>ACLR2

	n77
	n41
	3350
	100
	30
	270 (RBstart=0)
	2640
	100
	4.5
	>ACLR2

	NOTE X: When the victim DL bands are FDD bands, the UL RB allocation of victim FDD bands shouldn’t be configured


And the MSD table format for harmonic requirements are agreed as:
	[bookmark: OLE_LINK14]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)
	
	

	nX
	nY
	5
	15
	25 (RBstart=0)
	10
	23.5
	Note1
	UL2/DL1

	

Note 1: The requirements should be verified for UL EARFCN or  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.


It can be seen that there were still some open issue, such as second MSD test point and how to capture it in the new table format.  In this contribution, we give our consideration on these issue.
2	Discussion
[bookmark: OLE_LINK66][bookmark: OLE_LINK9][bookmark: OLE_LINK10][bookmark: OLE_LINK16]In terms of the WF, it was already agreed that the minimum victim downlink channel bandwidth was the one test point in the case when 2 MSD test points can be considered at least. The reason for selecting the minimum victim downlink channel bandwidth was that it usually provides the worst MSD levels.
[bookmark: OLE_LINK11]The other test points which was to adopt the maximum victim downlink channel bandwidth was proposed in [3] with some reasons like it is more attractive to use larger channel bandwidths (ex: larger than 50MHz) for single carrier operation in the real NR deployment, especially for band n77/n78/n79.
The key point is whether another test points (other than minimum victim downlink channel bandwidth) should be adopted?
[bookmark: OLE_LINK12][bookmark: OLE_LINK13]For the REFSEN exception due to MSD, the actually REFSEN for a band in NR CA/DC configuration= REFSEN in single carrier + MSD. Considering the REFSEN in single carrier are different with channel bandwidths, largest MSD value does not mean the worst REFSEN requirements for all the channel bandwidths. For a TDD band for example band n77, the REFSEN difference for 30kHz SCS between 5MHz and 100MHz equals to ~10.5dB (i.e. 10log10(270/24)), which means if the MSD distance is smaller than 10.5dB between min. And max. DL channel bandwidth for a certain band combination, then the largest MSD for 100MHz shows the worst REFSEN levels. 
In addition, when we look at the existing harmonic MSD table in current 38.101-1, we found for CA band combination n2-n48 and n66-n48, there were some restrictions on some channel bandwidths for the MSD definitions, shown below:
Table 7.3A.4-1: Reference sensitivity exceptions due to UL harmonic from a PC3 aggressor NR UL band for NR DL CA FR1 
	MSD due to harmonic exception for the DL band

	UL band
	DL band
	5 MHz
	10 MHz
	15 MHz
	20 MHz
	25 MHz
	30 MHz
	40 MHz
	50 MHz
	60 MHz
	70
MHz
	80 MHz
	90 MHz
	100 MHz

	
	
	dB
	dB
	dB
	dB
	dB
	dB
	dB
	dB
	dB
	dB
	dB
	dB
	dB

	n1
	n771,2
	
	23.9
	22.1
	20.9
	19.8
	19.0
	17.9
	16.8
	16.0
	15.0
	14.8
	14.3
	13.8

	
	n773
	
	1.1
	0.8
	0.3
	
	
	
	
	
	
	
	
	

	n2
	n481, 2
	27.1
	23.9
	22.1
	20.9
	
	
	17.9
	16.912
	16.112
	
	14.812
	14.312
	13.812

	
	n483
	1.9
	1.1
	0.8
	0.3
	
	
	
	
	
	
	
	
	

	[bookmark: OLE_LINK2]	.....

	n66
	n481,2
	27.1
	23.9
	22.1
	20.9
	
	19.1
	17.9
	16.912
	16.112
	15.512
	14.812
	14.312
	13.812

	
	n483
	1.9
	1.1
	0.8
	0.3
	
	
	
	
	
	
	
	
	

	.....

	< Omit NOTE 1-11 >
NOTE 12:	For these bandwidths, the minimum requirements are restricted to operation when carrier is configured as a downlink carrier part of CA configuration.
NOTE 13:	For a UE which supports this band combination only when the Band n77 frequency range restriction defined in NOTE 12 of Table 5.2-1 applies, the MSD test point(s) cannot be verified for the band combination and the test point(s) can be skipped.



[bookmark: OLE_LINK6]It can be seen that the note 12 is applied for the restriction of the minimum requirements for the channel bandwidth ≥50MHz, while there was no such restriction for the other channel bandwidths.
[bookmark: OLE_LINK5][bookmark: OLE_LINK4]In our understanding, reduction of the MSD test points doesn’t mean some restrictions in the note can be removed. Therefore, it is straightforward to keep the MSD test points for these channel bandwidths whose minimum requirements are suffered some restrictions. However, it is not proper to keep all the test points for these channel bandwidths considering the spirit of reeducation. 
[bookmark: OLE_LINK17][bookmark: OLE_LINK18][bookmark: OLE_LINK15][bookmark: OLE_LINK20]Therefore, we think it is reasonable to select another test point other than the test point of minimum victim downlink channel bandwidth. Considering the aforementioned, another test point can be maximum victim downlink channel bandwidth.
[bookmark: OLE_LINK24][bookmark: OLE_LINK23][bookmark: OLE_LINK21][bookmark: OLE_LINK25]Proposal 1: Except the minimum victim downlink channel bandwidth, another test point is proposed as maximum victim downlink channel bandwidth.
[bookmark: OLE_LINK22][bookmark: OLE_LINK26][bookmark: OLE_LINK19]The next question is either minimum victim downlink channel bandwidth or maximum victim downlink channel bandwidth may be changed in future. Currently, 5MHz and 100MHz are the boundary of the minimum and maximum channel bandwidths of NR band, respectively. Not all of the victim DL band support the min. Channel bandwidth of 5MHz or max. Channel bandwidth of 100MHz. 
[bookmark: OLE_LINK27]So test points would be needed in case of minimum victim downlink channel bandwidth or maximum victim downlink channel bandwidth may be changed in future.  
Proposal 2: On top of the MSD test points proposed above, additional test point(s) would be needed in case of minimum victim downlink channel bandwidth or maximum victim downlink channel bandwidth changed in future.

3 Conclusion
In this contribution, we share our views on improving MSD test points. The proposals are:

Proposal 1: Except the minimum victim downlink channel bandwidth, another test point is proposed as maximum victim downlink channel bandwidth.
Proposal 2: On top of the MSD test points proposed above, additional test point(s) would be needed in case of minimum victim downlink channel bandwidth or maximum victim downlink channel bandwidth changed in future.
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