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1 [bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
MSD improvement has been discussed for several meeting in RAN4 and also in last RAN plenary meeting with guidance from RAN as below [1].

	Proposal #5: RAN can task RAN4 to do study on the objectives below in Q3 and come back to RAN in September to decide how to handle the topic

· Study feasibility of defining ”low MSD” for CA and DC band combinations
· Study the feasibility of specifying “low MSD” for CA/DC band combinations with MSD caused by H2/IM2/IM3. 
· One example band combination can be selected for feasibility study. 
· Discuss the capability signaling for network to distinguish UE with different MSD performance if RAN4 conclude specifying “low MSD” is feasible
· Discuss the way to introduce the ”low MSD” requirements and capability signaling in a release independent manner if RAN4 conclude specifying “low MSD” is feasible




2 Discussion

The MSD improvement is brought up in [2] from the point of using different assumptions to derive the MSD and then two sets of requirements in the spec. And introduce signalling for UEs to report the supported MSD and NW then configure the band combinations according to the MSD capability, i.e. if UE is with large MSD then NW doesn’t configure this band combination, and if UE is with small MSD then NW can configure this band combination. With this approach the band combinations with large MSD currently can be used in the NW. Then the MSD issue can be solved.

And in RAN#92e similar views are also expressed, then the discussion of how much MSD can be improved happens, and this MSD improvement should be realistic. The assumption of UE can improve 30dB PCB isolation is of little possibility but it brings the idea of review the assumptions RAN4 has made years ago in the beginning of 5G NR. If big improvement has happened in certain components or UE state of art, then the re-evaluate would be meaningful, otherwise, improving one or two dB doesn’t change the status in the field, then the signalling is redundant.

Observation 1:    MSD reporting is meaningful only if the improvement is large, otherwise, doesn’t change status in the field.

During the MSD analysis, there is no officially defined component performance values to be used in the calculation, instead, companies use its own values by survey of components or empirical. This makes reanalyse the requirements not that easy. Below is an example of B3+B42 [3] which has quite similar frequency range and MSD values as B3+n78 defined in 38.101-3 therefore used as a reference here. In [3] the following UE architecture and component assumptions reproduced below has been used in the MSD analysis which derives 24dB MSD for 10MHz CBW. 

To get better understanding of how much MSD can be improved, it might be better to further align the values of each components then recalculate the MSD. However, this will be not an easy task, and may lead to only trivial improvements.



Figure 1 Reference architecture for B3+B42 MSD derivation

Table 1 Front-end component assumption for MSD calculation
	Isolation
	dB
	Linearity (IP2)
	dBm
	
	dBm

	Duplexer 
	25
	Duplexer/BPF
	102
	PA output power
	26

	Harmonic filter
	30
	Harmonic filter
	120
	H2 @ PA output
	-10.0

	Diplexer
	20
	Diplexer
	120
	Insertion loss (dB)
	3

	Antenna
	10
	Switch
	112
	
	

	PCB
	65
	LNA (IIP2)
	5
	
	




Observation 2:    No officially defined component values in MSD calculation, and improve the MSD by review the component performance might not be easy.

In [4], it has pointed out that if UE can improve the PCB isolation from 60dB to 90dB, then the improved MSD could be 30dB, i.e. nearly 1:1 gain from PCB isolation to MSD. It is not apparent, whether this assumption is true for all the band combinations. If this is correct, then the improvement analysis can mainly focus on the PCB isolation improvement. Currently the PCB isolation typical value is around 65dB. How much could it improve in commercial UE design? And how much the MSD can be improved therefore? More measurements or other justifications are needed to further agree another larger PCB isolation value and be used as reference in RAN4 improved requirement definition.

Observation 3:    If 1:1 gain can be derived from PCB isolation improvement, then the discussion can focus on how much PCB isolation can be achieve in commercial UE design.


Proposal 1:         It is proposed to review the PCB isolation that commercial UEs can achieve by measurements or other justifications.

Proposal 2:         It is proposed to agree on how much MSD improvements could be considered as meaningful improvement and deserve the MSD reporting.
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