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1 Introduction
In RAN4#97e meeting, the necessary of MSD improvement for PC2 UE is discussed [1]. A WF was discussed but not agreed in [4].

In this contribution, the issues in MSD improvement for PC2 inter-band NR CA UE are introduced.
2 Discussion

MSD is a relaxation of reference sensitivity for band combinations where there are harmonic, harmonic mixing, UL intermodulation, and narrow cross band separation between the two bands. In the 2 inter-band UL CA case, the main reasons of MSD are due to harmonic and 2UL intermodulation. The signal strength of these interference highly depends on the RF components (such as PA, diplexer, antenna switch, duplexer, quadplexer, filter, etc.) linearity. 
The current MSD requirement in 38.101-1 [2] for PC3 UE is based on the maximum output power of the 2 bands is 23 dBm. But in this WI [3], the maximum output power of PC2 UE is 23+23dBm, 23+26dBm, 26+26dBm. The peak output on one RF chain is up to 26dBm, the components on the RF chain also work on a higher power level, the dynamic power range is larger, the linearity requirements will be more stringent to meet the similar MSD requirement of PC3 UE.
Observation 1: As PC2 UE has higher maximum output power and larger dynamic power range, the linearity requirements of RF components is more stringent to meet the similar MSD requirement of PC3 UE.
Besides RF components linearity, PCB isolation or RF component isolation play an important role in MSD calculation. For the RF chain without sharing antenna, PCB isolation is the key performance parameter. As handheld mobile phone becomes more compact, the RF chain sharing antenna is more popular implementation. For the RF chain sharing antenna, there are two possible leakage paths: RF chain and PCB. If only the isolation of one path is improved much, the other path may become a dominate one. The final self-interference may not be improved as expected.
From LTE to NR, UE needs support more bands, wider bandwidth, more RF components are integrated in the similar space. Maintaining the isolation of RF chain becomes a challenge. At the same time, the PCB area is increasing about 50% to support NR FR1.  If supporting NR FR2, more PCB area will be needed. But the space of mobile phone is limited, higher definition cameras, bigger battery for the increasing power consumption, all need more space. Even the current PCB isolation has improved much, to support multi-RAN, multi-bands, high wide bandwidth in the further, the space for the PCB may be compressed, maintaining the PCB isolation in the limit area will be another challenge. 
Observation 2: To support multi-RAN, multi-bands, wide bandwidth, maintaining isolation in the limit area is a challenge.
Comparing with PC2, PC3 UE is more mature and popular. To improve the network performance, and also considering the feasibility of implementation, PC3 UE is a good start point for the MSD improvement if deemed necessary. And also, the harmonic and intermodulation are highly related with band combination. MSD improvement analysis per band combination is proposed.
Proposal 1:  MSD improvement analysis per band combination for PC3 UE is proposed if deemed necessary.
The current MSD relax the minimum requirement of the reference receive sensitivity, a UE capability for better MSD is proposed [5]. From the purpose of MSD, it seems make the situation complex but no much benefit. The network operators only consider the typical MSD to plan their network. This new MSD seems no much help for network planning. And even the network knows the UE capability for the better MSD after UE attachment, it is still difficult to use it. 
In the field, the network scheduling is based on channel quality, if UE has a better MSD, the channel quality will be better on the frequency which is influenced by harmonic or intermodulation, and channel quality indicators (such as RI, CQI, etc.)  reported by UE well defined in RAN1. No need for a new indicator to complex the situation.
Observation 3: CQI can already implicitly signal the quality of UE receiver sensitivity. Network would not have to rely on new capability to differentiate UE.
Proposal 2: The MSD improvement, if necessary, is proposed to be for minimum requirements. New UE capability for MSD is not needed.
3
Conclusions

In this contribution, we discussed the possible issues of MSD improvement for PC2 inter-band NR CA. 

Observation 1: As PC2 UE has higher maximum output power and larger dynamic power range, the linearity requirements of RF components is more stringent to meet the similar MSD requirement of PC3 UE.
Observation 2: To support multi-RAN, multi-bands, wide bandwidth, maintaining isolation in the limit area is a challenge.
Observation 3: CQI can already implicitly signal the quality of UE receiver sensitivity. Network would not have to rely on new capability to differentiate UE.
Proposal 1:  MSD improvement analysis per band combination for PC3 UE is proposed.
Proposal 2: The MSD improvement is proposed to base the minimum requirement, new UE capability for MSD is not needed. 
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