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1. Introduction
The improvement for the MSD table is discussed under the BCS4 WI during several RAN4 meetings [1][2]. The discussion includes the reduction or restriction the number of the MSD test points.
The number of MSD test points related WF in [1]:

	P2 WF on scope:

The WF guideline only applies to MSD due harmonic and MSD due to cross-band isolation of new combinations. For these two MSD categories:

· Consider 1 or more relevant MSD test points for different victim CBWs.
· Introduce at least 1 MSD test point that is compatible with the highest CBW that is mandatory


The number of MSD test points related WF in [2]:
	o
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.

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

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.


In this contribution, we provide our view on this aspect.
2. Discussion

The background of this topic is mentioned in our contribution during the previous RAN4 meeting [3]. As currently the MSD for harmonic and cross band isolation is defined with all of the supported channel bandwidth for the DL victim band, but with more and more new channel BWs defined, it was discussed to reduce or restrict the number of the MSD requirements of harmonic and cross-band isolation to reduce the size and the complexity of the MSD table. In addition, some companies wanted to reduce the number of the MSD requirements in order to reduce the test points, though in our view the actual test points can be handled by RAN5.
After the discussion in last RAN4 meeting, it was agreed that for the direct-hit harmonic and cross-band isolation, two MSD test points can be considered at least, one test point is specified for the minimum victim downlink channel bandwidth, and the selection of second test points needs further discussion.
In the last RAN4 meeting, we proposed that two MSD requirements for a given MSD type and a given band combination can be considered at least, one for the minimum victim downlink channel bandwidth and the other for the largest victim downlink channel bandwidth [3]. In general, the MSD level might be vary from different victim channel bandwidth, and the MSD difference between minimum and largest victim channel BW is quite large in some of the cases. The equation-based approach was also discussed before, but such approach was not agreed by all companies.

So in our view it is important to specify the MSD at least for the smallest and the largest victim downlink channel bandwidth, which can already provide a good compression ratio on the test cases, furthermore, it can also show the overall MSD tendency for different victim channel bandwidth. But during the last RAN4 meeting, there was a comment that how to deal with the case when larger channel bandwidth is introduced in the later release. In our view at least it is ok to apply the 2nd MSD configuration to be the maximum victim channel BW for the cases that the victim band support 100MHz. As the 100MHz is the largest channel BW in FR1, there will be no further larger channel BW introduced in the future.
Proposal 1: When considering the MSD table reduction for the direct hit harmonic and the cross-band isolation for FR1, at least the following two cases are considered to be specified.

· The MSD requirement for the minimum victim downlink channel bandwidth.

· The MSD requirement for the maximum victim downlink channel bandwidth of 100MHz if the victim band supports 100MHz channel bandwidth.
For the cases that the maximum supported channel BW of the victim band is smaller than 100MHz, probably it will be good to check more views from other operators, whether there is a preference to define the 2nd MSD requirement based on the maximum victim downlink channel bandwidth, and whether there is foreseen on potential new channel BW introduced in the near future. Therefore following proposals are provided.
Proposal 2: When considering the MSD table reduction for the direct hit harmonic and the cross-band isolation for FR1,  for the case that the maximum supported channel BW of the victim band is smaller than 100MHz, the following options can be considered.

- Option 2-1: The 2nd MSD requirement is based on the maximum victim downlink channel bandwidth supported in the latest spec, if larger victim downlink channel bandwidth is introduced in the future whether additional requirement is needed can be further discussed.
- Option 2-2: Whether the 2nd MSD requirement based on the maximum victim downlink channel bandwidth can be requested by operators if needed.
Second, based on the discussion during last RAN4 meeting, our understanding is there is a preference to transfer the current table to the new format in Rel.17. Since this is the last meeting for Rel.17, our understanding is basically the MSD values and the uplink configuration will not be changed during the format transformation; otherwise companies might need further time to check on the values, also the requirement needs to be aligned with earlier releases.
Proposal 3: When considering transferring the current table to the new format, the value of the MSD and the uplink configurations should remain unchanged.
In Table 1~4 below, we provide examples for applying this approach to the current MSD table, the cells in green are the requirements and configurations to be kept specified at least, and the cells in yellow are the MSD requirement to be further discuss as in proposal 2. Note that to save the pages, only part of the table is showed, but basically same principle can be applied to all the cases.
Table 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
	
	
	
	
	
	
	
	
	

	
	n771,2
	
	23.9
	22.1
	20.9
	19.8
	19.0
	17.9
	16.8
	16.0
	15.5
	14.8
	14.3
	13.8

	
	n773
	
	1.1
	0.8
	0.3
	
	
	
	
	
	
	
	
	

	
	n781,2
	
	23.9
	22.1
	20.9
	19.8
	19.0
	17.9
	16.8
	16.0
	15.5
	14.8
	14.3
	13.8

	
	n783
	
	1.1
	0.8
	0.3
	
	
	
	
	
	
	
	
	

	n3
	n771,2
	
	23.9
	22.1
	20.9
	
	
	17.9
	16.9
	16.1
	
	14.8
	14.3
	13.8

	
	n773
	
	1.1
	0.8
	0.3
	
	
	
	
	
	
	
	
	

	
	n781,2
	
	23.9
	22.1
	20.9
	19.8
	19.1
	17.9
	16.9
	16.1
	15.4
	14.8
	14.3
	13.8

	
	n783
	
	1.1
	0.8
	0.3
	
	
	
	
	
	
	
	
	

	n5
	n774,5,13
	
	10.5
	8.9
	7.8
	7.2
	6.5
	5.1
	4.2
	3.5
	2.8
	2.3
	2.1
	1.4

	
	n776,7,13
	
	10.4
	8.9
	7.8
	6.7
	6.0
	4.7
	3.7
	3
	2.3
	1.7
	1.2
	0.7

	
	n784,5
	
	10.5
	8.9
	7.8
	7.1
	6.5
	5.4
	4.2
	3.5
	2.9
	2.3
	2.1
	1.4

	n8
	n311
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	
	
	
	
	

	
	n78,9
	10
	7.5
	6.2
	5.5
	4.4
	3.6
	2.4
	0.8
	
	
	
	
	

	
	n418,9
	
	13.0
	11.3
	10.1
	
	
	7.0
	6.1
	5.5
	
	4.3
	3.9
	3.5

	
	n774,5
	
	10.8
	9.1
	8.0
	7.2
	6.5
	5.1
	4.2
	3.5
	2.9
	2.3
	2.1
	1.4

	
	n784,5
	
	10.8
	9.1
	8.0
	7.2
	6.5
	5.1
	4.2
	3.5
	
	2.3
	2.1
	1.4

	
	n796,7
	
	[12.0]
	
	[9.3]
	
	
	6.8
	6.2
	5.6
	
	4.9
	
	4.4


Table 2: Uplink configuration for reference sensitivity exceptions due to UL harmonic interference for NR CA, FR1

	NR Band / Channel bandwidth of the high 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

	n1
	n77
	
	25
	36
	50
	50
	50
	100
	100
	100
	100
	100
	100
	100

	n2
	n48
	25
	50
	50
	50
	
	
	50
	50
	50
	
	50
	50
	50

	n2
	n77
	
	25
	36
	50
	50
	50
	50
	50
	50
	50
	50
	50
	50

	n2
	n78
	
	25
	36
	50
	50
	50
	50
	50
	50
	50
	50
	50
	50

	n3
	n77
	
	25
	36
	50
	
	
	50
	50
	50
	
	50
	50
	50

	n3
	n78
	
	25
	36
	50
	50
	50
	50
	50
	50
	50
	50
	50
	50

	n5
	n77
	
	16
	25
	25
	25
	25
	25
	25
	25
	25
	25
	25
	25

	n5
	n78
	
	16
	25
	25
	25
	25
	25
	25
	25
	25
	25
	25
	25

	n8
	n7
	8
	16
	25
	25
	25
	25
	25
	25
	
	
	
	
	

	n8
	n41
	
	16
	25
	25
	
	
	25
	25
	25
	
	25
	25
	25

	n8
	n77
	
	16
	25
	25
	25
	25
	25
	25
	25
	25
	25
	25
	25

	n8
	n78
	
	16
	25
	25
	25
	25
	25
	25
	25
	
	25
	25
	25

	n8
	n79
	
	16
	
	25
	
	
	25
	25
	25
	
	25
	
	25


Table 3: Reference sensitivity exceptions (MSD) due to cross band isolation from a PC3 aggressor NR UL band for NR CA FR1
	NR Band / Channel bandwidth of the affected DL band

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

	n1
	n3
	3
	2.2
	1.9
	1.7
	1.6
	1.5
	1.4
	
	
	
	
	
	

	n1
	n38
	2.9
	2.9
	2.9
	2.9
	2.9
	2.9
	2.9
	
	
	
	
	
	

	n1
	n40
	6.6
	6.6
	6.6
	6.6
	6.6
	6.6
	6.6
	6.6
	6.6
	
	6.6
	
	

	n1
	n41
	
	6.1
	6.1
	6.1
	
	6.1
	6.1
	6.1
	6.1
	
	6.1
	6.1
	6.1

	n3
	n41
	
	0.7
	0.7
	0.7
	
	0.7
	0.7
	0.7
	0.7
	
	0.7
	0.7
	0.7

	n3
	n74
	2.6
	2.6
	2.6
	2.6
	
	
	
	
	
	
	
	
	

	n5
	n28
	[17.5]
	[15.8]
	[14.0]
	[11.7]
	
	[2.9]
	
	
	
	
	
	
	

	n7
	n3
	0.6
	0.6
	0.6
	0.6
	0.6
	0.6
	0.6
	
	
	
	
	
	


Table 4: Uplink configuration for reference sensitivity exceptions due to cross band isolation for NR CA FR1

	NR Band / SCS / Channel bandwidth of the affected DL band

	UL band
	DL band
	SCS of UL band (kHz)
	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

	n1
	n3
	15
	25
	25
	25
	25
	25
	25
	25
	
	
	
	
	
	

	n1
	n38
	15
	100
	100
	100
	100
	100
	100
	100
	
	
	
	
	
	

	n1
	n40
	15
	25
	50
	75
	100
	100
	100
	100
	100
	100
	
	100
	
	

	n1
	n41
	15
	
	100
	100
	100
	
	100
	100
	100
	100
	
	100
	100
	100

	n3
	n41
	15
	
	50
	50
	50
	
	50
	50
	50
	50
	
	50
	50
	50

	n3
	n74
	15
	25
	50
	75
	100
	
	
	
	
	
	
	
	
	

	n54
	n28
	15
	20
	20
	20
	20
	
	20
	
	
	
	
	
	
	

	n7
	n3
	15
	270
	270
	270
	270
	270
	270
	270
	
	
	
	
	
	


3. Conclusion

Proposal 1: When considering the MSD table reduction for the direct hit harmonic and the cross-band isolation for FR1, at least the following two cases are considered to be specified.

· The MSD requirement for the minimum victim downlink channel bandwidth.

· The MSD requirement for the maximum victim downlink channel bandwidth of 100MHz if the victim band supports 100MHz channel bandwidth.
Proposal 2: When considering the MSD table reduction for the direct hit harmonic and the cross-band isolation for FR1,  for the case that the maximum supported channel BW of the victim band is smaller than 100MHz, the following options can be considered.

· - Option 2-1: The 2nd MSD requirement is based on the maximum victim downlink channel bandwidth supported in the latest spec, if larger victim downlink channel bandwidth is introduced in the future whether additional requirement is needed can be further discussed.

· - Option 2-2: Whether the 2nd MSD requirement based on the maximum victim downlink channel bandwidth can be requested by operators if needed.
Proposal 3: When considering transferring the current table to the new format, the value of the MSD and the uplink configurations should remain unchanged.
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