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1. Introduction
In last meeting, a WF on study for lower MSD is approved with agreements on example band, study on MSD improvement and study of lower MSD capability signaling [1]. 
In this contribution, we focus on the lower MSD capability discussion.
2. Discussion
2.1 MSD improvement by power back-off
In last meeting, MSD reduction by UL power back-off is proposed. The higher UL output power, the worse MSD. when severe MSD occurs, UE usually located at cell edge and experience large propagation loss where it actually needs relatively large power for coverage with lower order MCS. The room for further UL power back-off to reduce DL received MSD is limited considering in most cases UL has already operated with lower order MCS. Therefore, we need to take care of the power back-off and trade off the performance gain of MSD reduction and the loss of UL power.
Observation 1: the room for UL power back-off is limited considering the severe MSD usually occurs when UE needs higher UL power.
Proposal 1: when analyzing the MSD reduction by power back-off, the loss of UL performance should also be considered.
2.2 necessity of MSD capability
UE’s capability report is one kind of straightforward way to let gNB know UE’s performance. As proposed in last meeting, it is possible to use current scheme to let gNB know UE’s MSD performance without UE capability report as in [2]. The detailed analysis of such scheme is listed as below. it’s noted current scheme may only works when the MSD is much large. 
The relationship between aggressor RB and corresponding victim RB causing harmonic/IMD or cross band interference is clear and has been known at both UE side and gNB side. gNB could config UL RS signal to simulate actual harmonic or IMD or even cross band interference. If so, gNB would roughly know UE’s MSD performance according to UE  reported CQI. Although such MSD performance is not that accurate, it could reflect the trend of UE’s performance when combining CQI information with RSRP/RSRQ which will reflect actual propagation environment. For example, if RSRP and RSRQ for the same DL RS signal is pretty good but the CQI is much bad, one reasonable reason for such scenario is that self-interference occurs at Rx chain. UE’s Rx processing algorithm will cause relatively bad CQI compared with RSRQ but gNB already know such relationship between RSRQ and CQI. So if the CQI is even worse, the only reasonable explanation is self-interference at Rx chain occurs. gNB may not know accurate MSD values, but it could roughly know UE’s MSD performance especially when the MSD is very severe e.g. larger than 10dB. 
Observation 2: gNB may roughly know UE’s MSD performance when configuring UL RS to simulate harmonic, IMD or cross band interference and measuring corresponding DL RS CQI. But this scheme works only when UE’s MSD is much severe and it’s challenging for gNB to identify MSD when it is relatively less.
Although in last meeting, we only list some example band combinations for analysis, it’s better to define one common solution for all the band combinations rather than only the example band combinations. MSD capability report is one kind of straightforward way and works for all the combinations. It’s suggested to study MSD capability report scheme.
Proposal 2: it’s suggested to focus on the MSD capability report which works for all band combinations considering current scheme may only work for very severe MSD cases.
2.3 expected NW performance
Although MSD is defined based on REFSENSE value, it could be equivalent to SNR degradation. in theory, such SNR degradation information could help gNB to make decision for all UEs with any receive power.
Actual NW behavior and scheduling algorithm are diverse. But the general principle is to trade off the performance gain of UL CA/DC feature and DL SNR degradation due to MSD interference type among all UEs. It’s noted that there are several factors that will impact final NW decision besides MSD, e.g. DL receiver power, UL and DL throughput demand of all UE.
For example, in some extreme cases, when gNB identify that DL receive may be interrupted due to MSD for current DL receiver power, gNB will not add SCell for such UE. For the UE with higher received power, it could allow worse MSD but for the UE with lower received power, it could only allow relatively smaller MSD. 
In addition to, if UE prefer DL throughput, the UL CA/DC feature may not be configured even for UE with lower MSD capability to avoid any DL performance degradation. Instead, if UE prefer UL throughput, the UE may be configured at RB where less MSD occurs. So gNB should wholly consider all UEs in the cell with following factors, UE’s DL receiver power, UE’s UL and DL throughput demand. 
If NW is smart enough, it will take all UE’s capability and condition into consideration to make final global optimal decision. 
Observation 3: final NW behavior is related to several factors besides MSD capability, e.g. UE DL received power strength, UE’s UL and DL throughput demand. NW may take all UE’s capability and condition into consideration to make global optimal solution.
From this point of view, it’s hard and very complex for the NW to determine one or several MSD values and send to UE to let UE report which is supported. Instead, it should be UE that report which MSD value is supported and let gNB use such information to determine final behavior.
Proposal 3: it’s better to let UE report supported MSD value and let gNB use such information to determine final behavior considering the trade-off between UL performance gain and DL degradation rather than letting gNB determine candidate values and send to UE to let UE report which/whether is supported.
2.4 lower MSD capability
More accurate MSD capability will help gNB to make more accurate decision. It’s better to let gNB know all the information for different interference type and interference order rather than only the worst case. for example, if gNB find that the UE can’t allow more severe MSD caused by lower order interference, gNB could configure UE with higher order interference rather than directly not config SCell for UE.
In theory, MSD capability should be per BC per victim band and per interference type. Besides, different order for the same interference type should also be differentiated. of cause, such capability report with fine granularity will require heaven signaling overload. Maybe we can define some rules to order the MSD for different interference type and different interference order to simplify signaling overload since gNB could also know the interference type and interference order.
Proposal 4: the MSD capability is suggested to be per victim band per interference type and per interference order. 
For the capability report, it’s suggested to define one common solution for all band combinations rather than only applying for example band combination. 
Proposal 5: it’s suggested to define one common capability report scheme that apply for all band combinations rather than only example BC. 

3. Conclusions
In this contribution, MSD capability related issues are discussed with following observations and proposals:
Observation 1: the room for UL power back-off is limited considering the severe MSD usually occurs when UE needs higher UL power.
Proposal 1: when analyzing the MSD reduction by power back-off, the loss of UL performance should also be considered.
Observation 2: gNB may roughly know UE’s MSD performance when configuring UL RS to simulate harmonic, IMD or cross band interference and measuring corresponding DL RS CQI. But this scheme works only when UE’s MSD is much severe and it’s challenging for gNB to identify MSD when it is relatively less.
Proposal 2: it’s suggested to focus on the MSD capability report which works for all band combinations considering current scheme may only work for very severe MSD cases.
Observation 3: final NW behavior is related to several factors besides MSD capability, e.g. UE DL received power strength, UE’s UL and DL throughput demand. NW may take all UE’s capability and condition into consideration to make global optimal solution.
Proposal 3: it’s better to let UE report supported MSD value and let gNB use such information to determine final behavior considering the trade-off between UL performance gain and DL degradation rather than letting gNB determine candidate values and send to UE to let UE report which/whether is supported.
Proposal 4: the MSD capability is suggested to be per victim band per interference type and per interference order. 
Proposal 5: it’s suggested to define one common capability report scheme that apply for all band combinations rather than only example BC.
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