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1 Introduction

In the last meeting, a WF [1] was approved for the topic on lower MSD signalling, in which the following agreements were achieved. 
	< Way forward >: 

Agreements：
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.


This contribution continues to discuss those open issues listed the WF.
2 Discussion
2.1 Whether the identical thresholds can be applicable to all the MSD types and aggressor power class
In RAN4#104bis meeting, it was agreed using per victim band per MSD type per band combination as the starting point for granularity of the optional lower MSD UE capability. And in the last meeting, it was agreed to define multiple exact absolute thresholds for lower MSD capability, but there are no consensus on how to define the exact absolute lower MSD threshold(s). The point is whether identical thresholds can be applicable to all the MSD types and aggressor power class. From our perspective, it is not necessary and realistic to find a reasonable threshold for each specific MSD type, because even for the same MSD type, the difference for different band combinations could be large as 15 dB [2], which make using a single threshold is not reasonable.
Observation 1: even for the same MSD type, the difference for different band combination could be large as 15 dB, which make using a single threshold is not reasonable.
Take the following multiple threashold(s) as an example, if actual testing MSD is lower than minimum requirement (no matter which MSD type) and the range belongs to one of predefined ranges, it can be reported. In other words, identical thresholds can be applicable to all the MSD types. Regarding whether the identical thresholds could be applicable to all the power class, as mentioned in [2], it depends on how the network handle this UE capability. If the exact value or range of lower MSD is the deciding factor on network behaviour, it is better the capability is reported separately for each supported power class because the MSD for different power class is very different. However, if the exact value or range of lower MSD is not very important for network scheduling, we think only reporting the MSD improvement for the supported maximum power class is preferred from the reducing signalling overhead point of view. Furthermore, MSD is evaluated in the worst case where the interference directly falling into DL, but this is not always the case in the actual deployment. 

	
	Threshold
	Actual MSD range

	1
	3
	0 ≤ Actual MSD ≤ 3

	2
	6
	3 ＜ Actual MSD ≤ 6

	3
	12
	6 ＜ Actual MSD ≤ 12

	4
	18
	12 ＜ Actual MSD ≤ 18


Proposal 1: identical thresholds can be applicable to all the MSD types.
Observation 2: Whether a lower MSD capability should be reported separately for each supported power class or not depends on how the network handle this capability.
2.2 Granularity of the optional lower MSD UE capability
The other remaining issue is how to understand the MSD type, whether different order should be considered as different MSD type?  
The table below summarizes all the types of interference in current spec. For harmonic or harmonic mixing, though there are several orders in the spec, there is at most one order for a specific band combination. However, for IMD type, there may be up to 4 orders for a specific band combination. Therefore, for a specific band combination, if only IMD type is reported, which order of IMD type is indicated could not be distinguished from network. However, if all the orders need to be indicated, signaling overhead is high because at least 3bit is needed to indicate all the MSD type. Hence, in order to reduce the signaling overhead and considering the lowest order IMD is usually the worst case, it is proposed only the lowest order of IMD is considered.
	Harmonic


	Harmonic mixing


	Cross band isolation
	IMD type

	 2nd, 3rd,4th, 5th
	UL1/DL3, UL2/DL3, UL3/DL2,UL1/DL5
	No order
	2nd IMD, 3rd IMD, 4th IMD, 5th IMD, 7th IMD


Observation 3: For a specific band combination, there is at most one order for harmonic or harmonic mixing. However, for IMD type, there may be up to 4 orders.
Proposal 2: if there are multiple orders of IMD for a specific band combination, only the lowest order of IMD improvement is considered to be reported.
3 Conclusion

In this paper, we provide our views on lower MSD signaling based on the agreed WF and make the following proposals:
Observation 1: even for the same MSD type, the difference for different band combination could be large as 15 dB, which make using a single threshold is not reasonable.
Proposal 1: identical thresholds can be applicable to all the MSD types.
Observation 2: Whether a lower MSD capability should be reported separately for each supported power class or not depends on how the network handle this capability.
Observation 3: For a specific band combination, there is at most one order for harmonic or harmonic mixing. However, for IMD type, there may be up to 4 orders.
Proposal 2: if there are multiple orders of IMD for a specific band combination, only the lowest order of IMD improvement is considered to be reported.
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