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1	Introduction 

Despite there remained many open questions on the benefits of UE lower MSD signaling and how networks would handle UEs with different lower MSD capability, the study phase on the feasibility of lower MSD and the corresponding capability signaling was concluded in RAN4 #106 meeting [1] where it was agreed to enable lower MSD capability for inter-band CA/EN-DC/DC combinations and the revised objective was approved in RAN #99 meeting [2]. In last RAN4 meeting, despite with rigorous discussions, the views on the lower MSD signaling and the corresponding UE RF requirements were still relatively diverged where the following aspects need further studies or discussions, as captured in the approved “WF on lower MSD” [3].
· Conditions to indicate the lower MSD capability
· Whether CBW of aggressor UL and victim DL should be reported for lower MSD capability
· Handling of UL/DL harmonic order
· Max MSD order
· MSD threshold
· Conformance test
In this contribution, apart from the potential concerns on the lower MSD capability signaling as we shared in last RAN4 meeting [4], we propose that the lower MSD signaling design shall also be based on the inputs from network side, or the compromised signaling efficiency may not be justified by the true benefit to the network operation. 

2 Discussion

In last RAN4 meeting, we have shared a few potential concerns on the lower MSD capability signaling for RAN4 and RAN2’s consideration while proceeding the signaling design which are recaptured as below:         

Observation 1: The MSD defined in the technical specifications or to be reported by UE only occurs at a particular worst-case carrier configuration, but not necessarily and most likely not the MSD for the configuration scheduled by the network. 

Observation 2: Without the introduction of lower MSD capability, the spectrum utilization can be more efficient than with the lower MSD capability differentiation, especially when most of UEs do not report lower MSD capability.

Observation 3: A huge UE memory loading could be anticipated if all the MSD values caused by different mechanisms would be stored for hundreds or even thousands of band combinations subject to MSD impact.

Observation 4:  For CA_n1A-n3A-n5A-n78A, there are total of 21 MSD requirements specified. If all the parameters associated with the 21 lower MSD values would be signaled to the network, it could be a substantial overhead.

Observation 5:  It is unclear how the network would base on all the reported lower MSD values to make a decision in scheduling.

Observation 6:  It is unclear if a UE only reported lower MSD capability for part of the fallback combinations but not all of them, would the UE still be considered as with lower MSD capability for the combination?

Observation 7:  Either low or high MSD granularity would have its own drawback.

Observation 8:  If only one lower MSD value would be defined, a high MSD value closer to the specified MSD might not be useful, while a very low MSD value may exclude most of the UEs as it is unlikely to be achieved.

Observation 9:  If the specified MSD is 25dB and UE reported 23dB, and the network still considered MSD is too high and would not schedule the combination to the UE, the UE could end up with wasting tons of memory space storing those ineffective MSD values.

Observation 10: If the lower MSD capability would be artificially specified without verification, the signaling would effectively become useless as all the UEs likely will signal the lowest MSD capability to the network.

Observation 11: To verify the lower MSD capability, all the lower MSD requirements and test configurations would need to be specified in the technical specifications.
  
From the above potential concerns, we think the trade-off between the signaling complexity and the network efficiency on scheduling the MSD impacted combinations to UEs shall also be based on the inputs from network side, for example, on the MSD threshold granularity. In addition, the need for lower MSD threshold signaling shall only be triggered by the network, but not initiated by UE. A per UE capability may also be needed in addition to other lower MSD parameters as an early indication of the per UE lower MSD capability would prevent network from unnecessary triggering of lower MSD signaling for UE without the lower MSD capability at all.

Proposal 1: The trade-off between the signaling complexity and the network efficiency on scheduling the MSD impacted combinations to UEs shall also be based on the inputs from network side, for example, on the MSD threshold granularity.

Proposal 2: The need for lower MSD threshold signaling shall only be triggered by the network, but not initiated by UE.

Proposal 3: A per UE lower MSD capability may also be needed in addition to other lower MSD parameters as an early indication of the per UE capability would prevent network from unnecessary triggering of lower MSD signaling for UE without the lower MSD capability at all.

3	Conclusion

In this contribution, apart from the potential concerns on the lower MSD capability signaling as we shared in last RAN4 meeting, we propose that the lower MSD signaling design shall also be based on the inputs from network side, or the compromised signaling efficiency may not be justified by the true benefit to the network operation.

Proposal 1: The trade-off between the signaling complexity and the network efficiency on scheduling the MSD impacted combinations to UEs shall also be based on the inputs from network side, for example, on the MSD threshold granularity. 

Proposal 2: The need for lower MSD threshold signaling shall only be triggered by the network, but not initiated by UE.

Proposal 3: A per UE lower MSD capability may also be needed in addition to other lower MSD parameters as an early indication of the per UE capability would prevent network from unnecessary triggering of lower MSD signaling for UE without the lower MSD capability at all.
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