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1 Introduction
[bookmark: OLE_LINK25]The lower MSD topic was extensive discussed in the previous RAN4 meetings. In this contribution, we continue to discussed some issues about the lower MSD issues based on the WF [1][2].
2	Discussion
[bookmark: OLE_LINK21][bookmark: OLE_LINK71][bookmark: OLE_LINK23][bookmark: OLE_LINK66]2.1 MSD thresholds
The agreements in WF [2] are listed below:
	· Candidate options:
· Option 1: 3-bit solution with maximum threshold around 20dB (Samsung, Meta, QC, HW, ZTE, MTK)
	Index
	Maximum allowed actual MSD
 (i.e. Thresholds)
	Lower MSD
 Capability classes
	Note

	0
	0dB
	Ⅰ
	No degradation

	1
	3 dB
	Ⅱ
	Actual MSD ≤ 3dB

	2
	6 dB
	Ⅲ
	Actual MSD ≤ 6dB

	3
	9 dB
	IV
	Actual MSD ≤ 9dB

	4
	12 dB
	Ⅴ
	Actual MSD ≤ 12dB

	5
	15 dB
	Ⅵ
	Actual MSD ≤ 15dB

	6
	18 dB
	Ⅶ
	Actual MSD ≤ 18dB

	7
	21dB
	Ⅷ
	Actual MSD ≤ 21dB


· Option 2: Others

· Agreement on Tuesday online session 
· The maximum threshold is around 20dB
· FFS on the concrete values for thresholds
· FFS on whether 2 or 3 bits will be used for threshold range.


As we proposed in [3], 0~20dB MSD thresholds range with small granularity such as [1, 2, 3]dB should be considered, which is similar as the ranges and granularity as listed in the above. So the option 1 is fine to us. 
[bookmark: OLE_LINK42]Proposal 1. Option 1 in the WF can be approved.
2.2 Conditions to indicate the lower MSD capability threshold(s)
[bookmark: OLE_LINK49]In RAN4 #106 meeting, it was already agreed that UE could indicate Lower MSD capability for a band combination as long as one kind of MSD from one victim band is improved. However, it was overturned in RAN4 #106bis meeting, instead new agreements were achieved and continue discussing in RAN #107 meeting, which were shown as below.
	Sub-topic 1-1: Conditions to indicate the lower MSD capability
· Candidate options
· Option 1: For the purpose of MSD improvement, if the minimum requirement for a given REFSENS exception case falls into the interval of MSD ≤ Thi dB, the actual MSD should be at least one-level lower (i.e., actual MSD ≤ Thi-1 dB) in order for the UE to report the low-MSD capability. If the actual MSD is larger than the maximum threshold ThM-1 (i.e. out of range), the UE cannot report low-MSD capability for this REFSENS exception case. If UE reports the lower MSD capability, the reported MSD value should be improved at least by TBD dB against a specified MSD (Samsung, HW)
· Option 1a: On top of option 1, some clarification of conditions to be reflected in the spec (Samsung)
	Specified MSD
	Condition to report lower MSD capability

	＞The maximum lower MSD threshold
	1. The actual MSD should be at least less than the maximum lower MSD threshold
1. The actual MSD should be improved at least by X dB against a specified MSD

	＜The minimum lower MSD threshold 
Note: If the minimum lower MSD threshold is 0, then this case is not needed.
	No need to report lower MSD capability

	Fall into the interval of two adjacent lower MSD thresholds
	1. The actual MSD should be at least one-level lower than the specified MSD in terms of lower MSD capability class
1. The actual MSD should be improved at least by X dB against a specified MSD

	Note: The exact value of X should be determined after the lower MSD thresholds are concluded


· Option 1b: An impairment can indicate lower MSD if it has sufficient improvement compared to the value in the standard such that it at least falls into the next lower MSD threshold range in the agreed MSD table (QC)
· Option 1c: If UE reports the lower MSD capability, the reported MSD value should be improved at least by [3] dB against a specified MSD (ZTE)
· Option 2: If the actual MSD is larger than the maximum threshold ThM-1 (i.e. out of range), the UE cannot report low-MSD capability for this REFSENS exception case. As long as the actual MSD improvement exceeds 1dB or more, reporting is allowed (Spreadtrum).
· Option 3: UE could indicate Lower MSD capability for a band combination as long as one kind of MSD from one victim band is improved. (Meta, [vivo], [Xiaomi])
· Additionally, it is unnecessary to report the Lower MSD values in case the specified MSD itself is small or the MSD improvement is not significant. The small MSD improvement will be discussed in different sub-topic based on the specific band combinations (Meta)
· Option 4: The UE can declare a low MSD class if its upper bond is at least 1dB better that the RAN4 specified MSD (Skyworks)
· Option 5: A per UE lower MSD capability may also be needed in addition to other lower MSD parameters as an early indication of the per UE capability would prevent network from unnecessary triggering of lower MSD signaling for UE without the lower MSD capability at all (Apple)


[bookmark: OLE_LINK26][bookmark: OLE_LINK24][bookmark: OLE_LINK28][bookmark: OLE_LINK29][bookmark: OLE_LINK31][bookmark: OLE_LINK30][bookmark: OLE_LINK34]One of the issue is at least how much reported MSD value should be improved? As we discussed in [3], we think it is meaningless to report lower MSD capability with much smaller amount of MSD improvement, for example, <1 dB MSD improved would be meaningless, since there are several approaches to improve the MSD compared with the values defined in the spec such as increasing PCB isolation and/or antenna isolation, using improved RF design and/or RF component, etc. By the past experiences, the RF parameters assumed in the MSD calculation are usually conservative, for example ≤65dB PCB isolation and ≤15dB antenna isolation. We believe there exists large room to improve these parameters, in the other words, it is easy to achieve several dB better than the RF parameters assumption for the MSD calculation in practical, which means at least several dB would be achieved for the improved MSD. Therefore, we have following proposal.
[bookmark: OLE_LINK2]Proposal 2. If UE reports the lower MSD capability, the reported MSD value should be improved at least by 3 dB against a specified MSD
[bookmark: OLE_LINK35][bookmark: OLE_LINK38]Combined the proposal 1 and proposal 2, it seems there is no need to further define the conditions for the relationship between the MSD value defined in the spec and MSD threshold, since the at least 3dB improved MSD can guarantee the actual MSD falls into at least one-level lower (i.e., actual MSD ≤ Thi-1 dB) when the minimum requirement for a given REFSENS exception case falls into the interval of MSD ≤ Thi dB, as simply illustrated in Fig 1.
[image: ]
Fig 1. Low-MSD capability reports condition.
In Fig 1, due to at least 3dB improved compared to the MSD in the spec as proposed above, the improved MSD can be guaranteed falls into at least one-level lower region. Therefore, we think only keep conditions which is out of the MSD threshold range, i.e. larger than the maximum threshold ThM-1 (i.e. out of range) is enough.
[bookmark: OLE_LINK1][bookmark: OLE_LINK41]Proposal 3. If the actual MSD is larger than the maximum threshold ThM-1 (i.e. out of range), the UE cannot report low-MSD capability for this REFSENS exception case.
3 Conclusion
In this contribution, we give some discussion on the lower MSD for inter-band NR CA/ENDC based on the latest agreements. The conclusions are:
Proposal 1. Option 1 in the WF can be approved.
Proposal 2. If UE reports the lower MSD capability, the reported MSD value should be improved at least by 3 dB against a specified MSD
Proposal 3. If the actual MSD is larger than the maximum threshold ThM-1 (i.e. out of range), the UE cannot report low-MSD capability for this REFSENS exception case.
4	Reference
[bookmark: OLE_LINK50][bookmark: OLE_LINK9][bookmark: OLE_LINK10][1] R4-2306590, WF on lower MSD, Huawei, HiSilicon
[2] R4-2310499, WF on the lower MSD, Huawei, HiSilicon
[2] R4-2308173, On lower MSD for inter-band CA/ENDC, ZTE



1

image1.png
UEcnepn owt1S capai [o= comot g nd o

Improved (actual) MSD  MSD in the spec.
Y
[ ]

9 12(Thi-1)  15(Thi) 18 21(upper MSD threshold) MSD value(dB)




