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1 Background
The MSD is a maximum allowed degradation of the reference-sensitivity level, a minimum requirement measured on the antenna port in conducted testing under very specific conditions and configurations. The intention is to verify RFFE linearity and isolation between TX/RX paths. Is it meaningful to report a RF conformance test?
Conformance tests sometimes mimic UE behavior in the field, but in this case
· operation is OTA with difference coupling between antenna elements
· output power levels are different on the UL and not only at maximum

· the impact on the victim band depends on the transmission that is affected e.g. PDSCH or PDCCH

· resource allocation not that used in the conformance test and channel bandwidths different

· there is other interference in addition to the distortion or internal coupling

· HARQ retransmissions are used unlike in the RF conformance tests
to list a few aspects. We observe that
Observation 1: MSD is a minimum requirement measured in a conducted conformance test under specific conditions intended for characterising front-end linearity and isolation not representative of conditions for operations in the field. 
A WF for lower MSD was agreed in [1]. One of the topics is the MSD reporting granularity and thresholds:
Sub-topic 1-4: Candidate MSD thresholds
· 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.
What is the network going to do with this information? Is it meaningful? There may be a risk that otherwise functional UE would be “mistreated” if the information is irrelevant or inaccurate. Moreover, the UE is supposed to report actual UE-specific performance for each of the cases for every supported band combination with a granularity that is arguably of the same order as the production tolerance. This appears an unsurmountable task.
Something more like IDC assistance information may be more useful to capture the problematic cases in designs with e.g. insufficient cross-band isolation?
2 Alternative reporting
In the reply LS [2] RAN2 advises not to use lower-order BC to derive the lower MSD capability of a higher order BC:   
RAN2 assumes the proposed MSD capability inheritance from lower order fallback combinations to higher order combination is for signalling optimization. However, in current RAN2 specification, the capability inheritance can only be applied from higher order band combinations to lower order fallback combinations. The proposed inheritance mechanism in the RAN4 LS, i.e. lower MSD capability for higher order combination is inherited from lower order fallback combinations, is not consistent with the current RAN2 specification.
To this end, we propose to define the signalling for lower MSD capability outside the band combination list [3]. This approach could achieve the goal of reducing the signalling size and also avoid inclusion of fallback band combinations for the purpose of indicating different MSD capability.

UE capability filtering may not be required for the lower MSD feature if it is designed outside the band combination list as discussed in [3]. Some networks may not use the feature and but is rely instead on the normal channel state information. Therefore, we propose that
Proposal 1: it shall be possible to turn off the reporting.
The reporting should be coarse and provide information on combination of DL and UL bands for which band isolation is insufficient and where distortion may appear in case UE is operating at high power levels. Reporting of actual values is not meaningful, measurements obtained under conducted conditions may not be relevant OTA due to different coupling for example.
Proposal 2: do not report MSD with high granularity, the reporting should be very coarse.
Rather than reporting a “conformance test”, difficult cases should be reported to assist the network in resource allocation or BWP confirmation for a UE. 
Proposal 3: separate the reporting from the BC lists; for each affected DL band, report either
1. “remaining MSD” given uplink operation in given UL bands only for the cases in which the MSD is not eliminated, e.g. insufficient harmonic suppression between the an UL band and a DL band, or
2. “improved MSD” e.g. the cases the MSD is eliminated, e.g. that the degradation due to harmonics between an UL band and a DL band with allowed MSD in conformance tests is reduced to zero in a UE design with good isolation

similarly to IDC assistance reporting. Actual values of isolation/MSD would not be indicated.
In the first approach with the network need not “import” the RAN4 tables of band combinations for which there is an allowed MSD unlike in the second approach. 
In this way the network is made aware of band combinations with potential isolation issues degrading the UE performance in the field. This can be used in channel allocation or for BWP configuration for the UE. It is pointless to report actual REFSENS performance (dBm) obtained in conducted conformance tests.
Regardless of the reporting mode, the reporting should be a feature that allows improved performance. In view of backwards compatibility, a legacy NW would not be able to use the MSD information for possible improvement of the performance for problematic band combinations. A legacy NW not comprehending the signalling would ignore the information. 
3 Proposal

For lower MSD we observe that
Observation 1: MSD is a minimum requirement measured in a conducted conformance test under specific conditions intended for characterising front-end linearity and isolation not representative of conditions for operations in the field.

and propose that

Proposal 1: it shall be possible to turn off the reporting.
Proposal 2: do not report MSD with high granularity, the reporting should be very coarse.

Proposal 3: separate the reporting from the BC lists; for each affected DL band, report either

1. “remaining MSD” given uplink operation in given UL bands only for the cases in which the MSD is not eliminated, e.g. due to insufficient harmonic suppression between an UL band and a DL band, or
2. “improved MSD” e.g. the cases the MSD is eliminated, e.g. that the degradation due to harmonics between an UL band and a DL band with allowed MSD in conformance tests is reduced to zero in a UE design with good isolation

similarly to IDC assistance reporting. Actual values of isolation/MSD would not be indicated.
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