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1. Introduction
The indication of improved lower MSD performance for harmonic, harmonic mixing, IMD and cross band isolation had been one of the topics in the WI of further RF requirements enhancement for NR and EN-DC in frequency range 1 [1]. During last RAN4 meeting, the group made a good progress and an LS and a WF were approved [2][3].
In this contribution, we provide our views on some remaining issues.

2. Discussion

2.1 Test condition for the channel BW setting of the Low MSD indication
During last RAN4 meeting, it was agreed that the channel BW of aggressor UL and victim DL are not needed to be include in the lower MSD capability, however, the rule for the test condition is still FFS.
	Agreement: 

· CBW of aggressor UL and victim DL are not necessary to be included in the essential information for lower MSD capability
· FFS on the rule for test condition
· With understanding that CBW of aggressor UL and victim DL is known to both UE and TE during test


During last RAN4 meeting, we proposed to include the aggressor UL and victim DL bandwidth information for some specific condition when the referred MSD test configuration for the lower MSD is not aligned with the worst case scenario of the supported channel bandwidths of the UE [4]. Although it was not agreed unfortunately, in the meanwhile a related WF, WF on guidelines on checks/specification updates required when BCS4/5 introduces a new smallest or largest CBW was also approved [5]. Here we paste WF3 agreements below. The WF basically eliminates the situation that the UE does not support any of the channel BW setting of the MSD in the specifications.
	WF3 agreement:

For MSD test points due to harmonic interference and cross-band isolation interference:

1) To ensure the conformance testing of legacy UEs is not impacted, the so-called “1st MSD test point” remains unchanged, i.e., it remains the baseline mandatory MSD test point.
2) When the MSD test point shall be revisited, the new MSD test point becomes the 2nd optional MSD test point in the current Release where BCS 4/5 is introduced,
3) When the MSD test point may be revisited, the new MSD test point might become the 2nd optional MSD test point in the current Release where BCS 4/5 is introduced,
4) If the 2nd optional test point is already specified:

· when the MSD test point shall be revisited, the new MSD test point replaces/overwrites the legacy agreed 2nd optional test point,

· when the MSD test point may be revisited:

· the new MSD test point might replace/overwrite the legacy agreed 2nd optional test point
· the proponent may decide this change is not necessary, in which case no change is needed to the MSD test points.


With the WF above, it will be straight forward that we simply refer the test configuration of the lower MSD to the baseline mandatory MSD test point, although it might not be the worst case if the new max/min channel BW is introduced in the future releases.
Proposal 1: The lower MSD should be based on the baseline mandatory MSD test point in the spec (i.e. “The 1st MSD test point” mentioned in the WF R4-231041).

2.2 Applicability of more than 2Rx support for the victim DL in the Lower MSD capability
Second, during last RAN4 meeting, we proposed to discuss whether the 2Rx/4Rx indication for the DL victim band is needed in the lower MSD capability report, given that the specification support both 2Rx and 4Rx requirements.
	For operations with 4 Rx antenna ports, the MSD in the applicable bands shall be increased by the absolute value of ΔRIB,4R in Table 7.3.2-2 when MSD > 0.


However, after further review, since the spec also mentions if the UE is equipped with four Rx antenna ports then the UE should skip the two Rx antenna ports requirements in the general section 7. So there is no need to indicate the 2Rx/4Rx in the MSD indication, the lower MSD should also be based on 4Rx if the UE is equipped with four Rx antenna ports.
	For the requirements of FR1 in this clause, the UE shall be verified with four Rx antenna ports and skip two Rx antenna ports requirements in operating bands where the UE is equipped with four Rx antenna ports, otherwise, the UE shall be verified with two Rx antenna ports.


And since actually the UE capability reports the maximum number of spatial multiplexing layer(s) supported by the UE for DL reception instead of the Rx number, we have the proposal below.
Proposal 2: The lower MSD is provided with the assumption that the number of Rx antenna ports of the DL victim band is equal to the maximum support layers on that band of the BC supported by the UE.
2.3 Signalling overhead reduction for lower MSD capability reporting
During last RAN4 meeting, the signalling overhead reduction is not discussed due to the limited time. Here we pasted the options in the WF [3].
	Sub-topic 1-7: Signaling overhead reduction
· Candidate options:

· Option 1: Consider a following lower MSD capability filterization as one possible approach (Nokia).

· Conveying actually available frequency ranges per band under a network to a UE

Note that even now network conveys available bands under the network as filterizaiton

· UE reports only relevant lower MSD capabilities relevant to the network

· Option 2: For the benefit of reducing signalling overhead, consider to introduce special MSD types, such as ALL, ALL_BUT_2nd_ORDER, to enable the UE to report the same MSD value for multiple normal MSD types (i.e. harmonic, harmonic mixing, cross-band, IMD, etc) in one instance (HW)

· Option 3: Report the MSD value for the power class requested by the network, otherwise for the highest power class supported by the UE (HW)

· Option 4: to reduce MSD capability overhead, one solution is to allow gNB query UE capability and UE only report certain capability filtered by gNB’s query information. Query information could include following information, e.g. band combinations, power class, Tx power, aggressor and victim CBW, victim operation band (CMCC)

· Option 5: An adaptive signaling approach that network can require UE only to report the top K largest MSD values together with its mechanism indexing and improved MSD values can save large amount of signaling overhead (MediaTek)
· WF

FFS in next meeting


But actually the “ALL” type is agreed in the WF [3], which is proposed for signalling reduction in our view.
	· Agreement in Adhoc

· New MSD types may be added later 

· Inform RAN2 the MSD types/order agreed to be reported based on existing spec 

· Harmonic, harmonic mixing, crossband isolation, IMD 2, 3, 4, 5

· Add a new special lower MSD type as “ALL” 

· FFS on detail of “ALL” type


If we compared the “ALL” type to the one bit low MSD indication we proposed in the previous meeting below, they are actually applying the similar way but different level and degree of reducing the signalling overhead.
· Option 3a: A joint solution of one bit low MSD indication per BC with the per victim band per MSD type per band combination signaling, one bit low MSD indication can be used if all MSD types for this BC have been improved to above a threshold. (CHTTL)
So we propose to re-use the similar definition that reporting the “ALL” type of the lower MSD means all MSD types for this BC have been improved to above a threshold.
Proposal 3: Reporting the “ALL” type of the lower MSD means all MSD types for this BC have been improved to above a threshold.

Then another issue to be discussed is whether the “ALL” type has the same MSD thresholds as the other normal type (ex: harmonic, IMD…). Taking the table 1 as example, if the UE is able to provide case 1 on harmonic and harmonic mixing, but case 4 for the IMD, then in this case it is not prefer to report the case 4 for “ALL” type to reduce the signalling overhead while losing the important information on better MSD. Therefore, we think it will be reasonable to have smaller maximum MSD threshold than the other type of MSD.
Table 1: potential MSD thresholds in the WF[3]
	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


Proposal 4: Consider the maximum MSD threshold for the “ALL” type to be lower than or equal to [3] dB, i.e. smaller than the maximum MSD threshold for the other types.
3. Conclusion

Few proposals are made in this contribution. 
Proposal 1: The lower MSD should be based on the baseline mandatory MSD test point in the spec (i.e. “The 1st MSD test point” mentioned in the WF R4-231041).

Proposal 2: the lower MSD is provided with the assumption that the number of Rx antenna ports of the DL victim band is equal to the maximum support layers on that band of the BC supported by the UE.
Proposal 3: Reporting the “ALL” type of the lower MSD means all MSD types for this BC have been improved to above a threshold.

Proposal 4: Consider the maximum MSD threshold for the “ALL” type to be lower than or equal to [3] dB, i.e. smaller than the maximum MSD threshold for the other types.
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