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1 Introduction

MSD improvement for inter-band CA/DC has been discussed for several meetings in RAN4, and in RAN #92e plenary meeting, RAN tasked RAN4 to do study on the objectives and come back to RAN in RAN#93e meeting to decide how to handle the topic [1]. However, there are still no consensus during RAN#93e meeting. This contribution provided our views on this issue.
2 Discussion
Maximum sensitivity degradation (MSD) is specified for CA and DC configurations where there is Rx interference caused by Tx link (i.e., harmonics, intermodulation products, etc). According to current spec [2][3], the MSD requirements for some band combination could be as large as 20dB or 30dB, which may cause severe impact to the system performance for certain CA or MR-DC band combinations as the operator or network may don’t configure the band combination for all UEs in a conservative way or enable the band combination for UE with high sensitivity degradation. Thus, in our view, the main intention of this topic is to identify the solutions for avoiding above identified performance loss for the high MSD inter-band CA/DC combinations in the actual network.
Reducing the MSD value (MSD improvement) seems to be a pretty straightforward approach to improve the performance since if MSD is low, it can be foresee the actual sensitivity degradation for UE in any position of a cell would be low as well. However, due to the complexity of defining MSD (i.e. there are many factors that affect MSD values in term of implementation, e.g. performance of RF components, PCB isolation, antenna isolation, etc. And there are different types of MSD, e.g. harmonic MSD, harmonic mixing MSD, cross band isolation MSD, intermodulation MSD, etc. Moreover, for a specific band combination, it may have several MSD issue.), many affects should be studied when trying to get a reasonable value, Therefore, it can be seen this work is not easy and can’t be expected to complete it in a short time.
Observation 1: many affects should be studied when trying to get a reasonable value on MSD improvement.
Moreover, if a litter impact on throughput in actual cell under all kind of channel conditions is expected, the MSD value should be as lower as possible. The following figure shows the impact on throughput for different sensitivity degradation based on an initial simulation for1Tx1Rx QPSK rate=0.0762 and TBS=1160. 
[image: image1.png]25

1Tx1Rx AWGN QPSK Rate = 0.0762 TBS = 1160

n

05 0 95 o 85 8
SNR(@B)

75



 [image: image2.png]Percentage(%)

100

9%

80

70

60

50

40

30

20

10

1Tx1Rx AWGN QPSK Rate = 0.0762 Throughtput Loss

D(dB)




Figure 1: the simulation result on the throughput impact for different sensitivity degradation for1Tx1Rx QPSK rate=0.0762 and TBS=1160.
From the simulation result, it can be seen for the lower SNR, only few dB sensitivity degradation would casuer large impact on throughput.

Observation 2: for the low SNR condition (e.g. in the cell edge), only few dB sensitivity degradation would cause large impact on throughput.
On the other hand, MSD requirement in the current spec is defined by the assumption that the output power of UE is the maximum transmission output power. However, in the actual network, UE can’t be always expected to transmit with maximum transmission output power except for some UEs in cell edge or UEs with poor SNR conditions due to the blockage, shadow fading, etc. In other words, the actual desense (real time MSD) for a UE in a cell can be dynamically changed with different conditions even MSD is very large. As an example shown in figure 2, it can be expected the sensitivity degradation for UE in the cell center is much lower than when it in the cell edge due to the Tx power difference. More fortunate is that if UE in the cell center, the impact on throughput can be small even with high sensitivity degradation. 
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Figure 2: the actual desense (real time MSD) for a UE in a cell

More fortunate is that if UE in the cell center or under a high SNR condition, the impact on throughput can be small even with high sensitivity degradation. Because from the figure 1 (left side), it can be seen the higher the SNR, the less the throughput loss for the same sensitivity degradation. 
Based on above analysis, it can expected that even for the UE having high MSD issue, the impact on throughput can be small when it is in the cell center. Therefore, it is really meaningful and worth to study on how to treat UEs with high MSD dynamically by considering actual Tx power range.
Observation 3: the sensitivity degradation for UE in the cell center is much lower than when it in the cell edge due to the Tx power difference even for UE with very large MSD.
Observation 4: if UE is under a high SNR condition, the impact on throughput can be small even with a high sensitivity degradation.
Observation 5: Even for the UE having high MSD issue, the impact on throughput can be small when it is in the cell center.

Observation 6: it is meaningful and worth to study on how to treat UEs with high MSD dynamically by considering actual Tx power range.
Proposal: the dynamical sensitivity degradation (the actual desense) caused by Tx link for UE in a cell should be considered when dealing with the high MSD band combination issue
In view of the above, in order to solve the identified issued due to high MSD band combination comprehensively, more thinking is needed. And considering the limited TU left in Rel17, it is therefore better to address this issue in R18.
1 Conclusion

In this paper, we give the further analysis on high MSD issue and make the following observations:
Observation 1: many affects should be studied when trying to get a reasonable value on MSD improvement.

Observation 2: for the low SNR condition (e.g. in the cell edge), only few dB sensitivity degradation would cause large impact on throughput.
Observation 3: the sensitivity degradation for UE in the cell center is much lower than when it in the cell edge due to the Tx power difference even for UE with very large MSD.

Observation 4: if UE is under a high SNR condition, the impact on throughput can be small even with a high sensitivity degradation.

Observation 5: Even for the UE having high MSD issue, the impact on throughput can be small when it is in the cell center.

Observation 6: it is meaningful and worth to study on how to treat UEs with high MSD dynamically by considering actual Tx power range.
Proposal: the dynamical sensitivity degradation (the actual desense) caused by Tx link for UE in a cell should be considered when dealing with the high MSD band combination issue.
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