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1	Introduction
The topic of low MSD was discussed under a dedicated agenda item in RAN4#100-e. As seen from the moderator’s summary [1], the views were split.
Moderator observations:
  Current status in RAN4 is mainly related to not agreeing on the “low MSD” objective and basically whether it is to:
· Solve identified  network and operators issues due to high MSD, evaluate them and possibly capture “low MSD” (per identified combinations or example combinations) in TR (whether this requires signalling is based on improved MSD values and understanding of how “low MSD” and “minimum requirement MSD” UEs may be treated in the network)
· Introduce a “low/improved MSD” capability for UEs to advertise it without consideration of solving identified issues nor how UEs signalling “low MSD” versus minimum requirement UE may be treated differently in the network.
  Clear objectives need to be defined in a SI to allow progress in RAN4 and resolve companies split views between assessing “low MSD” for identified issues versus only introducing a signalling mechanism for UE to advertise better MSD

The discussions continued in RAN#93-e, but no agreements were achieved and the conclusion was to continue the discussion in RAN4. Notwithstanding, it seems that most companies acknowledge the value of this topic and can accept it as a SI in Rel-18, even though the views on the objectives of the SI are diverged. In the following, we share some further thoughts on the potential objectives.
2	Discussion
As seen from many band combination basket WIs, large MSD values usually results from low order harmonics/IMDs. The MSD values are calculated based on some common RF assumptions including: antenna isolation, diplexer isolation, PCB isolation, IP2/IP3/…/IPn performances of various RF components, etc. Considering the huge number of band combinations that a smartphone needs to support in a small form factor, it’s very challenging to obtain significant MSD improvement. For example, some previous contributions show that above 90 dB PCB isolation may be needed to achieve decent improvement for some given band combinations. 
Observation 1: The existing MSD specifications are obtained based on largely agreed RF assumptions. And a modern smartphone needs to support a large number of band combinations within a small form factor.
From UE implementation point of view, it’s important to know what’s practically achievable even with advanced design or higher performance but more costly components.
Proposal 1: The objectives of the SI should include how to improve the MSD and how much can be improved, potentially for different types of IMDs.
As pointed out in previous discussions, the MSD values in the specifications almost correspond to worst case scenarios when the UE is transmitting at max power at given carrier frequency combination. Very often, if the network configures different carrier frequencies, the IMD/harmonic interference may not fall into the Rx bands. On this occasion, should the UE be counted as “low MSD” for this network?
Furthermore, when the UE transmitting power decreases, the IMD interference reduces. And the higher the IMD order, the faster the reduction. Hence, when using much lower than the max Tx power, should such UEs be counted as “low MSD” for the network?
Observation 2: The UE self-interference from IMD/harmonics varies with Tx power levels and carrier frequency configurations.
Proposal 2: The objectives of the SI should include how the network can benefit from MSD improvement, given the dynamics of UE self-interference.
The impact to the conformance tests should also be considered, since the UE cannot simply claim to be of “low MSD” to the network. Any performance gain should be verifiable.
Proposal 3: The objectives of the SI should include the impact to conformance tests. Any performance gain should be verifiable.
Lastly, RAN4 should be mindful about the potential outcome of the SI and its implications. Ideally, we should avoid re-evaluating all of the MSD values of the existing band combinations.
Proposal 4: RAN4 should be mindful about the potential outcome of the SI and try to avoid overloading the group with a large number of band combinations that have MSD re-evaluation requested.
3	Conclusion
Some further thoughts on the potential objectives of the MSD improvement SI are presented.
Observation 1: The existing MSD specifications are obtained based on largely agreed RF assumptions. And a modern smartphone needs to support a large number of band combinations within a small form factor.
Proposal 1: The objectives of the SI should include how to improve the MSD and how much can be improved, potentially for different types of IMDs.
Observation 2: The UE self-interference from IMD/harmonics varies with Tx power levels and carrier frequency configurations.
[bookmark: _GoBack]Proposal 2: The objectives of the SI should include how the network can benefit from MSD improvement, taking into account the dynamics of UE self-interference.
Proposal 3: The objectives of the SI should include the impact to conformance tests. Any performance gain should be verifiable.
Proposal 4: RAN4 should be mindful about the potential outcome of the SI and try to avoid overloading the group with a large number of band combinations that have MSD re-evaluation requested.
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