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Introduction
In this paper, a TP for TR38.881 v0.6.0 based on [1].
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Text Proposal
<Unchanged sections omitted>
[bookmark: _Toc144213538]7.1.2.2.3	Network query based reporting
[bookmark: _GoBack]A UE may support a large number of band combinations across a wide frequency range. However, a practical network uses pre-planned frequency resources and may be interested in a very limited number of band combinations. To reduce the unnecessary signalling overhead, one solution is for the network to specify certain filter conditions when enquiring the UE about its low-MSD information, for example via UE-CapabilityReqeustFilterNR or some similar mechanism. The filter conditions may include: frequency band(s), MSD source (such as IMD order), power class, frequency range, [minimum Lower MSD class] and etc.
The query of the UE low-MSD information could happen before a band combination is configured, which could help the network scheduler to optimise its resource allocation according to the reported UE capabilities.
UE
gNB
Enquiry on low-MSD information
With filter on e.g., band n3, n78, IMD4, PC3.
Response for low-MSD information
CA_n3-n78:
<MSD≤10, IMD4, n3>
CA_n1-n3-n78:
    <MSD≤15, IMD4, n78>

Figure 7.1.2.2.3-1: Illustration of network query on low-MSD information
[bookmark: _Toc144213539]7.1.2.2.3.1	Effect of introducing frequency range as one of the filtering conditions
When RAN4 discusses whether an MSD type like IMD falls into a victim band, RAN4 considers the respective bands’ entire UL and DL frequency range(s). More specifically, when IMD2 for CA_n3A-n77A was studied, fn77 – fn3_UL was calculated assuming that 3300 ≤ fn77 ≤ 4200 MHz, 1710 ≤ fn3_UL ≤ 1785 MHz as UL frequency ranges by the two bands. Accordingly, 1515 ≤ fn77 – fn3_UL ≤ 2490 MHz was derived. Since the frequency range of When RAN4 discusses whether an MSD type like IMD falls into a victim band, RAN4 considers the respective bands’ entire UL and DL frequency range(s). More specifically, when IMD2 for CA_n3A-n77A was studied, fn77 – fn3_UL was calculated assuming that 3300 ≤ fn77 ≤ 4200 MHz, 1710 ≤ fn3_UL ≤ 1785 MHz as UL frequency ranges by two bands. Accordingly, 1515 ≤ fn77 – fn3_UL ≤ 2490 MHz was derived. Since the frequency range overlaps with 1805 ≤ fn3_DL ≤ 1880 MHz, MSD due to IMD2 was defined. Each operator, however, has limited frequency range(s) per operating band. Hence, MSD capabilities associated with MSD types and the associated orders that each operator is interested in may be very limited.
Assume that an operator has following frequency ranges in n3 and n77, respectively.
Table 7.1.2.2.3.1-1: Hypothetical frequency ranges for an operator with n3 and n77
	
	UL (MHz)
	DL (MHz)
	Width (MHz)

	n3
	1710 - 1730
	1805 - 1825
	20 x 2

	n77
	3520 - 3560 
	3520 - 3560
	40

	n77
	3700 - 3800 
	3700 - 3800
	100

	n77
	4000 - 4100 
	4000 - 4100
	100


As defined in 38.101-1, CA_n3A-n77A has multiple MSD due to several MSD types and associated orders, i.e., 
· 2nd order harmonic:
· IMD2, IMD4 and IMD7
· Harmonic mixing (UL1/DL2) 
However, both IMD7 (5*fn3_UL – 2*fn77) and harmonic mixing (UL1/DL2) don’t hit n3 DL if the calculation is conducted with frequency ranges in Table 7.1.2.2.3.1-1. 
For 2nd order harmonic and IMD2 and IMD4, according to below Figure 7.1.2.2.3.1-1, only IMD2 hits n3 DL. The frequency region to cause IMD2 is enclosed in red lines. It’s noted that 4100 – 4200 MHz is clearly irrelevant so that the range is omitted from the Figure 7.1.2.2.3.1-1. Hence, in the example with Table 7.1.2.2.3.1-1, MSD values and associated information that a UE needs to report can be reduced to only one (IMD2) from five specified MSDs for CA-n3A-n78 per power class. 
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Figure 7.1.2.2.3.1-1: Rough sketch of MSD regions for specific frequency ranges
7.1.2.2.3.2	Effect of introducing network preferred minimum Lower MSD class as one of the filtering conditions
It has already been agreed that the following MSD thresholds would be defined as following:
	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
	22dB
	Ⅷ
	Actual MSD ≤ 22dB



However, there are still views that this granularity is much finer than the network really needs, depending on how to use this capability by the network. For example, the network may simply use one MSD value as a threshold to set different scheduling method for a particular band / BC, and some minor refinements such as a few dB in relative higher region, e.g 18dB -> 15 or 12 dB, may not that meaningful for the network. In this case, even the UE may be qualified for “Lower MSD” in a certain scenario including band/MSD type etc, the network may simply treat this UE the same to a UE which only satisfy minimum MSD requirement, and the signalling of Lower MSD for this particular scenario, might actually not be needed by the network.
In another word, depending on how the network would utilize Lower MSD capability class, the lower MSD capable UE for a certain scenario may not be differentiated by the network with UE only satisfy minimum MSD requirements, particularly if the lower MSD capability class is relatively large.
[bookmark: _Hlk146285006]Based on this condition, a network preferred minimum Lower MSD capability class can be considered as another filter parameter for reducing capability reporting. For example, if network would only consider a maximum allowed 6dB MSD for harmonic interference for n3-n78 harmonics interference for n78, it can consider using the lower MSD capability class as a filtering parameter, and set up the maximum allowed report class as III (index 2), which corresponds to a maximum allowed actual MSD of 6dB. In this case, the UE would report the lower MSD class for this scenario if it can satisfy class I or II or III. If the UE support lower MSD but can only achieve lower MSD class larger than III, the UE would not report the capability since anyway the network would treat it the same to UE only support minimum requirements.
In this way, the signalling overhead is saved based on network needs. Though the UE may lose the opportunity to report in the condition, those reporting would anyway be meaningless since network would no use it and explicitly indicted. Furthermore, the whole scheme is well controlled by the network. 
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