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1. Introduction
The indication of improved lower MSD performance for harmonic, harmonic mixing, IMD and cross band isolation had been one of the studied topics in the WI of further RF requirements enhancement for NR and EN-DC in frequency range 1 [1]. Several aspects had been discussed during the last RAN4 meeting, and a WF on study for lower MSD was approved [2].
The agreements in the WF [2] are listed below:
	Sub-topic 3-1: Network behaviour for the lower MSD

Issue 3-1-1: What’s the supposed NW behaviour for the possible lower MSD capability
<Agreement>: 
· No need to make a conclusion for the specific NW behaviour. NW behaviour can be discussed along with the signalling information conveyed to the network.
Sub-topic 3-3: Lower MSD threshold(s)

Issue 3-3-1: Absolute MSD value/threshold(s) or relative threshold(s) 
<Agreement>: 

· It is suggested to define exact absolute Lower MSD threshold(s)

Issue 3-3-2: Single value/threshold or multiple thresholds 
<Agreement>:
· Define the multiple thresholds for lower MSD

· FFS on whether identical thresholds can be applicable to all the MSD types and aggressor power class

· Identical thresholds can be applicable to all the band combinations

Sub-topic 3-8: Verification of lower MSD capability

Issue 3-8-1: Lower MSD capability if reported should be verified

<Agreement>: 

· The performance of UE reporting Lower MSD capability needs be verified
· UE should meet the requirement for lower MSD capability.

· If UE met the requirement of lower MSD capability, the UE is considered to comply with existing minimum requirement.

· If UE failed the requirement of lower MSD capability, that UE cannot signal the support for lower MSD capability. If UE passes the existing minimum requirements and UE does not report the lower MSD capability, the UE complies with the minimum requirement.


Although there was some good progress in the previous RAN4 meeting, most of the aspects in our previous contribution [3] have not yet been fully discussed due to the limited time, so in this contribution, we re-submit our proposals from it.

2. Discussion

First of all, recapping the progress of the topics for the low MSD indication, after the group agreed the feasibility of the MSD improvement for the optional lower MSD UE capability during RAN4#104-b-e meeting [3], the group also agreed that there is no need to make a conclusion for the specific NW behaviour during last RAN4 meeting [2]. Then the group also made some progress on the aspects of the signalling design, including the per victim band per MSD type per band combination will be the starting point of this capability, and multiple exact absolute Lower MSD thresholds are considered to be define for the capability.
And based on the explanation we provided in our previous contribution [4], since the MSD value is set based on several testing configurations and parameters, we think the group need to discuss which information needs to be included in the lower MSD capability report to make the information clear. It is also useful when multiple IMDs occur in one combination, so that the network can know which MSD the UE is referring to, rather than relying on the lowest which might have some risk if the requirement changes in the future or some errors occur in some of the versions of the specification.
Proposal 1: For the per victim band per MSD type per band combination lower MSD UE capability, RAN4 to further discuss the following information to be included in the capability report.
· The information of the order of the UL harmonic direct-hit, harmonic mixing, IMD.
· The information of the aggressor UL and victim DL bandwidth of the UL harmonic direct-hit, harmonic mixing and the cross-band isolation.
· The information of the power class of the aggressor UL of the UL harmonic direct-hit, harmonic mixing, IMD and the cross-band isolation.
Noted that it was agreed that the lower MSD UE capability is optional, so proposal 1 does not mean the UE should report all of the orders, or all of the bandwidths, or all of the power classes in the capability report.
Second, during the last RAN4 meeting, it is agreed that exact absolute Lower MSD threshold(s) are the suggested design, however, the detail definition of the report and the threshold is not yet discussed. Here we provide our understanding in the proposal below.
Proposal 2: The lower MSD report can be defined as multiple threshold(s) as follow:


- The MSD for the given interference type is not larger than the reported value under the same condition after the improvement. The applicable report values can be MSD = 0 and multiple thresholds (e.g. multiple of X dB.)

The value for X are chosen as [6] dB (0, 6, 12, 18dB) in our previous contribution [4], there were also proposals for the thresholds based on 5dB which can also be considered in our view, but we prefer to include MSD = 0 (or near zero) in the report no matter which value for the threshold is chosen.
At last, with the per victim band per MSD type per band combination, the signaling size might be considerable if the UE provide improved multiple MSDs in multiple bands and multiple band combinations, so in last RAN4 meeting, we also proposed to consider a joint solution of one bit low MSD indication per BC with additional optional MSD report for different interference sources under the per BC indication, if all MSD types for this BC have been improved above a threshold the UE can report with a one bit low MSD indication to save the signaling size.
Due to the limited time, this aspect hadn’t been discussed in the last RAN4 meeting, so we re-propose it again in this contribution.

Proposal 3: RAN4 to discuss potential solutions from RAN4 perspective on reducing the signalling overhead for the low MSD indication, including the following options.
- A joint solution of one bit low MSD indication per BC with the per victim band per MSD type per band combination signaling, one bit low MSD indication can be used if all MSD types for this BC have been improved to above a threshold.
- Other solutions are not precluded.
The definition of the one bit low MSD indication can be set as all MSD of this given band combination is < X dB if the MSD in the spec is higher than Y dB or 0 dB if the MSD in the spec is below Y dB, the value of X can be [6] dB and Y can be 10 dB, as originally proposed in [5]. Or it can be simply set as all MSD of this given band combination is 0 dB or <XdB, there is also the similar design with X = [5] dB in [6].
3. Conclusion

3 proposals are made in this contribution, as below.
Proposal 1: For the per victim band per MSD type per band combination lower MSD UE capability, RAN4 to further discuss the following information to be included in the capability report.

· The information of the order of the UL harmonic direct-hit, harmonic mixing, IMD.

· The information of the aggressor UL and victim DL bandwidth of the UL harmonic direct-hit, harmonic mixing and the cross-band isolation.

· The information of the power class of the aggressor UL of the UL harmonic direct-hit, harmonic mixing, IMD and the cross-band isolation.

Noted that it was agreed that the lower MSD UE capability is optional, so proposal 1 does not mean the UE should report all of the orders, or all of the bandwidths, or all of the power classes in the capability report.
Proposal 2: The lower MSD report can be defined as multiple threshold(s) as follow:


- The MSD for the given interference type is not larger than the reported value under the same condition after the improvement. The applicable report values can be MSD = 0 and multiple thresholds (e.g. multiple of X dB.)

The value of X dB can be further discuss, e.g. [5] dB for PC3.

Proposal 3: RAN4 to discuss potential solutions from RAN4 perspective on reducing the signalling overhead for the low MSD indication, including the following options.

- A joint solution of one bit low MSD indication per BC with the per victim band per MSD type per band combination signaling, one bit low MSD indication can be used if all MSD types for this BC have been improved to above a threshold.
- Other solutions are not precluded.
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