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1	Introduction
A way to reduce MSD for CA and DC combinations has been discussed for several meetings. Operators are concerned that high MSD in the specs is not reflective of actual UE performance. 
2	Discussion
As requested by RAN#92e, RAN4 held discussions on MSD improvements at RAN4#100e, but progress was limited because there were two or three camps on most of the issues [1]. After discussions at RAN93-e, the RAN Chairman captured in the meeting report:
conclusion: low MSD discussion will continue in RAN4
We would like to provide our views on MSD. 
First of all, RAN4 spends a tremendous amount of time analyzing and agreeing on MSD values for problematic combinations. The resulting MSD specs can be is 20 or 30 or more dB in some cases. When we as operator RAN4 delegates warn our network colleagues of high MSD from some CA or DC combinations, they say that they aren’t seeing issues in the field. Then when our device tests MSD in the theoretically problematic combinations, they have found that in OTA testing with commercial UEs the MSD is usually close to zero even for combinations with very high MSD. 
Observation 1: MSD in real world devices is often non-existent, even for NR CA combinations with high MSD in the specs. 
We have heard that MSD is probably worse for UEs with discrete RFFE compared to UEs with integrated RFFE. In our testing even devices with discrete RFFE had little to no sensitivity degradation in a combination with 24 dB MSD. 
Observation 2: Even in commercial UEs with discrete RFFE we are seeing little to no MSD even for combinations with high MSD in the specs. 
As PC2 and PC1.5 uplinks are proposed with downlink CA, the theoretical MSD problems will only get worse. Will it eventually be high enough to be a problem? 
Because of this situation, operator RAN4 delegates are like The Boy Who Cried Wolf. We warn our colleagues about high MSD for some combinations, but they don’t see the problem in the real world. As a result they ignore the MSD issue altogether. If a combination or a UE ever does have performance that only meets the MSD specs, those UEs will have poor performance in the field because the problem has been ignored. 
Observation 3: Because real world UEs perform much better than the MSD specs would indicate, operator RAN4 delegates are like The Boy Who Cried Wolf, warning about potential issues that don’t show up in the real world. 
So, what options do operators have?
1) [bookmark: _Hlk85738466]Continue to ignore MSD
2) Require that UEs have zero MSD for all combinations, regardless of the specs
3) Avoid the use of combinations with high MSD
4) Require RAN vendors to implement intelligent schedulers to schedule around potential MSD issues
5) Push for optional low MSD signalling in the specs
6) Pursue dynamic real time feedback on self-interference via the proposed IDC WID
7) Propose a new capability signalling mechanism to allow a UE to declare actual MSD for each problematic band combination. 
	Option
	Pros
	Cons

	1 
	Seems to be working so far
	May cause big problems eventually

	2
	Good performance always
	May not be popular with the UE/chip vendors

	3
	Can use all problematic combinations until problems arise
No change required in the UE or RAN
	Inefficient use of spectrum if combinations are avoided

	4
	No changes required in the UEs
	Might be wasted investment if it is never needed

	5
	Would allow operators to identify problematic combinations in affected UEs
	Lack of consensus in RAN4 on what constitutes low MSD

	6
	Would not just identify theoretical problems, but would only flag them when they are actually occurring
	New signalling overhead and response time

	7
	OTA TIS testing probably required for problematic combinations
	OTA TIS testing is slow.
New capability signalling needed



Observation 4: Operators seem to have the following options for dealing with the issue of high MSD:
1) Continue to ignore MSD
2) Require that UEs have zero MSD for all combinations, regardless of the specs
3) Avoid the use of combinations with high MSD
4) Require RAN vendors to implement intelligent schedulers to schedule around potential MSD issues
5) Push for optional low MSD signalling in the specs
6) Pursue dynamic real time feedback on self-interference via the proposed IDC WID
7) Propose a new capability signalling mechanism to allow a UE to declare actual MSD for each problematic band combination. 
Proposal 1: Discuss the options and decide how to proceed
Question discussed at RAN4#100:
Q: Are measurements radiated or conducted? 
A: We don’t like to answer a question with a question, but how is MSD tested today? If it is only tested conducted without coupling, the results will likely not show any MSD. Accurate conducted tests would require coupling, but a fixed coupling value would discourage vendors to seek improved isolation.
Proposal 2: Vendors are requested to describe how MSD tests are tested today.
Proposal 3: RAN4 should discussion how MSD should be tested. 
If UEs are indeed tested for MSD conformance, then it might be possible to add a UE capability where the MSD measured in device certification is reported to the gNB for the configurations with MSD identified in the specs. 
Proposal 4: RAN4 could consider adding new UE capability signalling or actual MSD measured in a device.
There were many comments are RAN4#100 that this study on MSD lacked focus and objectives. We agree and think that there should be an official Study Item or Work Item for the MSD issue. This may be part of the Rel-18 IDC work, but it would be good if it can be approved in December so that we can make progress on this issue that is important to a lot of operators.
Proposal 5: RAN4 should recommend that the MSD issue be formally part of the study phase of a Work Item or a separate Study Item so that objectives can be identified, and work focused. 
3	Conclusions
Observation 1: MSD in real world devices is often non-existent, even for NR CA combinations with high MSD in the specs. 
Observation 2: Even in commercial UEs with discrete RFFE we are seeing little to no MSD even for combinations with high MSD in the specs. 
Observation 3: Because real world UEs perform much better than the MSD specs would indicate, operator RAN4 delegates are like The Boy Who Cried Wolf, warning about potential issues that don’t show up in the real world. 
Observation 4: Operators seem to have the following options for dealing with the issue of high MSD:
8) Continue to ignore MSD
9) Require that UEs have zero MSD for all combinations, regardless of the specs
10) Avoid the use of combinations with high MSD
11) Require RAN vendors to implement intelligent schedulers to schedule around potential MSD issues
12) Push for optional low MSD signalling in the specs
13) Pursue dynamic real time feedback on self-interference via the proposed IDC WID
14) Propose a new capability signalling mechanism to allow a UE to declare actual MSD for each problematic band combination. 
Proposal 1: Discuss the options and decide how to proceed
Proposal 2: Vendors are requested to describe how MSD tests are tested today.
Proposal 3: RAN4 should discussion how MSD should be tested. 
Proposal 4: RAN4 could consider adding new UE capability signalling or actual MSD measured in a device.
Proposal 5: RAN4 should recommend that the MSD issue be formally part of the study phase of a Work Item or a separate Study Item so that objectives can be identified, and work focused. 
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