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1	Introduction 

The RAN4 studies on the feasibility of MSD improvement has run through two meeting cycles. Despite it was generally concluded that the improvement is feasible as was captured in the approved WF [1] in last RAN4 meeting, there was no consented figure on how much the MSD improvement or how low the MSD can be practically achieved. Part of the reason is that different types of interference mechanisms and interference orders are subject to different level of improvement and also that RAN4 could not agree on any achievable RF parameter performance upper bound. As RAN4 is now shifting the focus to signaling for lower MSD, the unbounded MSD improvement figure may render certain challenge in signaling design. On the other hand, without the provision on how the networks manage UEs with different MSD capability, it could also create another dimension of complexity on how the lower MSD signaling can be crafted. 

In this contribution, we share our views and concerns on the potential lower MSD signaling complexity and the specifications impact if the lower MSD values would be explicitly specified.
                          
2 Discussion

In consideration of lower MSD signaling, several reporting schemes with different level of complexity have been instigated. The approach with lowest complexity is to define a single MSD threshold value for all MSD types and all band combinations. The concern with this approach is that this single MSD threshold value would not be physically meaningful as it is totally decoupled from the MSD mechanisms. Also if the threshold value is specified too low, such as 0 dB, then there is probably fairly limited number of UEs which would be able to support it. On the other hand, if the threshold value is specified too high, such as 20 dB, it would probably be not so useful to the network as there are already many specified MSD values lower than 20 dB. Another approach is to define multiple threshold MSD values for all MSD types and all band combinations. Again these MSD threshold values would not be physically meaningful as it is totally decoupled from the MSD mechanisms. Nevertheless, if a network would make decision based on its own threshold level(s), having multiple threshold values would have better granularity to accommodate different networks.

Observation 1: Single lower MSD value for all band combinations and all MSD types would not be physically meaningful as it is totally decoupled from the MSD mechanisms.

Observation 2: If a network would make decision based on its own threshold level(s), having multiple threshold values would have better granularity to accommodate different networks.

As MSD is highly dependent on the band combination, component carrier allocations, the type of interference and the interference order, a more sensible approach is to have per band combination, per MSD type based reporting. However, this would imply the potential signaling complexity escalation. One extreme approach is to allow UE to faithfully report it’s MSD capability down to 1dB granularity for different MSD types in each band combination. Though this approach may help network gain more clarify on UE’s true MSD capability instead of what being specified as the minimum requirements in technical specifications, it would also potentially load up the signaling memory capacity substantially.

Observation 3: As MSD is highly dependent on the band combination, component carrier allocations, the type of interference and the interference order, a more sensible approach is to have per band combination, per MSD type based reporting.

Observation 4: Allowing UE to faithfully report it’s MSD capability down to 1dB granularity for different MSD types in each band combination would potentially load up the signaling memory capacity substantially.

In striving to minimize the signaling complexity and overhead for the ever-increasing number of band combinations, the fallback rule has been exploited to allow UE to only signal the highest level of band combination. However, if the lower MSD signaling would be developed where all the lower-order band configurations may have to be captured to indicate the combination specific MSD values, the merit of the band combination fallback rule could potentially be nullified.

Observation 5: If the lower MSD signaling would be developed where all the lower-order band configurations may have to be captured to indicate the combination specific MSD values, the merit of the band combination fallback rule could potentially be nullified.

Lastly, 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. To verify the lower MSD capability, all the lower MSD requirements and test configurations would need to be specified in the technical specifications. With only one lower MSD requirement introduced, the complexity of the MSD test configuration table could already be doubled, not to mention that if more than one lower MSD values would be introduced. 

Observation 6: 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 7: To verify the lower MSD capability, all the lower MSD requirements and test configurations would need to be specified in the technical specifications.

Based on the above assessment, we think the potential signaling complexity and the specifications impact need to be carefully evaluated when considering the lower MSD reporting.         

Proposal: The potential signaling complexity and the specifications impact need to be carefully evaluated when considering the lower MSD reporting.

3	Conclusion

In this contribution, we share our views and concerns on the potential lower MSD signaling complexity and the specifications impact if the lower MSD values would be explicitly specified.

Observation 1: Single lower MSD value for all band combinations and all MSD types would not be physically meaningful as it is totally decoupled from the MSD mechanisms.

Observation 2: If a network would make decision based on its own threshold level(s), having multiple threshold values would have better granularity to accommodate different networks.

Observation 3: As MSD is highly dependent on the band combination, component carrier allocations, the type of interference and the interference order, a more sensible approach is to have per band combination, per MSD type based reporting.

Observation 4: Allowing UE to faithfully report it’s MSD capability down to 1dB granularity for different MSD types in each band combination would potentially load up the signaling memory capacity substantially.

Observation 5: If the lower MSD signaling would be developed where all the lower-order band configurations may have to be captured to indicate the combination specific MSD values, the merit of the band combination fallback rule could potentially be nullified.

Observation 6: 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 7: To verify the lower MSD capability, all the lower MSD requirements and test configurations would need to be specified in the technical specifications.

Proposal: The potential signaling complexity and the specifications impact need to be carefully evaluated when considering the lower MSD reporting.
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