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1. Introduction
During R17, many methods were proposed for signaling improved lower MSD. But before discussion of the signaling, we should find out the necessity of such signaling. We should at first study whether such signaling will enhance system performance. Besides, if gNB could utilize current scheme to know UE’s MSD performance, we don’t need such signaling.
In this contribution, we focus on the necessity of signaling improved lower MSD discussion.
2. Discussion
Although R17 discussed lower MSD performance, until now system performance gain is not clear for the case when gNB has the information that some UE may behave better no matter which signaling is adopted. gNB may use such information to configure UL CA for UE with better MSD performance but not configure UL CA for bad MSD UE. However, if most UEs in the network with bad MSD, UL CA feature is not fully utilized by network and may become useless. The most reasonable way is to make all UEs work with UL CA and allow sensitivity degradation but such degradation will not stop UE using UL CA in most locations.
Observation 1: system performance gain is not clear even when gNB know some UE may behave better MSD.
Before spectrum allocation/auction, operator will try to avoid spectrum combination that causing severe MSD. But in some cases, MSD can’t be avoided and operator has to use such combination. UE vendors will optimize MSD performance and actual field test doesn’t show very severe MSD issue. Since reporting UE’s MSD performance will not show obvious system performance gain, RAN4 should try to improve the minimum RF requirements to improve system performance rather than focus on signaling.
High cost and careful design are required for lower MSD requirement. It may not be feasible for all combinations to enhance MSD performance at current stage. But we could focus on some special cases/interference types and study how to improve minimum MSD requirements. For example, harmonic interference is relatively easier to be reduced, e.g. by notch filter. It may be better to focus on improving MSD minimum RF requirements caused by harmonic interference.
Proposal 1: It may be better to focus on improving MSD minimum RF requirements caused by harmonic interference at first rather than focus on the signaling.
Although we prefer to enhance MSD minimum requirements, but if obvious performance gain is shown for the case when gNB has the information of UE’s MSD performance, we are also OK for discussion of signaling. 
UE’s capability report is one kind of straightforward way to let gNB know UE’s performance. But we should at first find out whether gNB could already know UE’s MSD performance by itself based on current scheme without UE report.
The relationship between aggressor RB configuration and corresponding victim RB configuration caused by harmonic/IMD or cross band interference is clear and known at both UE side and gNB side. gNB could config UL RS signal configuration to simulate actual harmonic or IMD or even cross band interference. If so, gNB would roughly know UE’s MSD performance by configuring UE to test corresponding DL RS quality, i.e. CQI and reporting it. Although such MSD performance is not that accurate, it could reflect the trend of UE’s performance when combine 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, e.g. impacted by 10dB or even larger MSD, 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 know which UE has better MSD performance and which UE has bad MSD performance especially when the MSD difference is obvious e.g. larger than 10dB. From our understanding, such information is already enough for gNB. It’s noted that RSRP and RSRQ are both measured at antenna port which will only reflect actual propagation environment but can’t reflect DL signal’s MSD performance, instead, CQI could reflect MSD performance especially very bad MSD performance since it is demodulated at baseband processor.
Observation 2: gNB may roughly know different UEs MSD performance when configure UL RS to simulate harmonic, IMD or cross band interference and measure corresponding DL RS CQI, especially when the MSD difference among different UEs are much obvious, e.g. larger than 10dB MSD difference.
It’s suggested to at first focus on the necessity study of MSD capability before study of signaling for improved lower MSD.
Proposal 2: Before new signaling study, it’s suggested to study whether current scheme could already let gNB know UE’s MSD performance.
3. Conclusions
In this contribution, necessity of signaling improved lower MSD discussion are discussed with following observations and proposals:
Observation 1: system performance gain is not clear even when gNB know some UE may behave better MSD.
Proposal 1: It may be better to focus on improving MSD minimum RF requirements caused by harmonic interference at first rather than focus on the signaling.
Observation 2: gNB may roughly know different UEs MSD performance when configure UL RS to simulate harmonic, IMD or cross band interference and measure corresponding DL RS CQI, especially when the MSD difference among different UEs are much obvious, e.g. larger than 10dB MSD difference.
Proposal 2: Before new signaling study, it’s suggested to study whether current scheme could already let gNB know UE’s MSD performance.
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