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1. Introduction
As per the guidance of RAN#92e, discussions on MSD improvement were carried out under dedicated agenda item in both RAN4#100-e [1] and RAN4#101-e [2]. Many views were expressed from UE implementation perspective, such as: consideration on different sources of MSD and different IMD orders, potential limiting factors of component performances such as PCB isolation, duplexer attenuation, PA forward/reverse IP2/IP3 etc. Additionally, example band combinations for further study as well as design of new UE capability signalling were proposed. However, not much attention has been paid to the network or cell performance. In this paper, we share some thoughts from the network perspective. And we propose to establish a proper SI in Rel-18 to study the MSD improvement.
2. Discussion
2.1 MSD from Network Perspective
The MSD problem is caused by UE self-interference, i.e. UE DL Rx is affected by own UL Tx. The MSDs defined in the spec represent the worst case when the UL(s) is (are) transmitting at the max power. Typically only cell edge UEs need to transmit at the max power. When the UE is away from the cell edge, the tx power decreases and the desens reduces significantly.

Observation #1: The MSD problem is most severe for UEs at the cell edge when max Tx power is needed. The UEs away from the cell edge may not suffer from the MSD problem due to the decrease of Tx power.
For cell edge UEs, the first priority might be to maintain the link rather than to increase the throughput. The gNB could avoid scheduling the aggressor UL(s) and the victim DL(s) at the same time. The simultaneous DL and UL throughput for one UE may be reduced, but the average throughput for the cell may not be affected, since different UEs can be multiplexed.
Furthermore, it may not be necessary for the gNB to differentiate whether the possible poor DL SIR experienced by the UE is caused by deep channel fading, or inter-cell interference, or UE self-interference. A smart scheduler can adaptively allocate the DL/UL resources according to the ACK/NACK feedback or other reports from the UE.
Observation #2: The gNB scheduler can adaptively allocate the DL/UL resources, and avoid scheduling the aggressor UL(s) and the victim DL(s) simultaneously for a given UE. The average throughput for the cell edge UEs may not be affected.

It can be seen that for many band combinations only certain configurations of carrier frequencies result in MSD, others are not or only partly affected. The MSD test points defined in the spec represent the worst case, but may not be common in real world networks.
Observation #3: For many band combinations, the MSD problem can be avoided or mitigated by network planning.
The MSD problem is not just a UE issue. Optimisations on the network side is possible. As consumer products, UEs are more sensitive to increased cost resulting from tighter requirements. Hence a joint effort between UE and network should be considered.

Proposal #1: A joint effort between UE and network should be considered to tackle the MSD problem. The potential gain for the cell performance should be studied.
Last but not least, one operator made the observation [3] that "MSD in real world devices is often non-existent, even for NR CA combinations with high MSD in the specs." If the observation is true, RAN4 may risk wasting time and effort on solving problems that do not exist in practice or much less severe as anticipated.

Proposal #2: RAN4 to justify the potential gain of MSD improvement. And cost and benefit analysis should be conducted for any potential solution, be it UE-based or network-based.
2.2 RAN4 Status and Way Forward
As per the guidance of RAN#93e, “low MSD discussion will continue in RAN4”. Further discussions were carried out in RAN4#101-e. Based on the submitted contributions, the moderator proposed to discuss the following issue among others [2].
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Although views are split on whether it should be SI or WI, the consensus seems to be that it’s a R18 matter. In the 2nd round, the following issues were discussed without agreement [2].
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It can be seen that the views on the potential solutions are split and it could be very challenging to start specifying RF requirements in a WI. It’d be better to explore all the avenues in a SI, at the end of which one solution may be selected based on the comparison of cost and benefit of all proposals.

Given the complexity of the issue as well as the uncertainty about the gain of MSD improvement, we propose to stop the discussion in R17 and continue the study in a dedicated SI in R18.
Proposal #3: Stop the discussion on MSD improvement in R17, and continue the study in a dedicated SI in R18.
3. Conclusion
The following observations and proposals are presented:
Observation #1: The MSD problem is most severe for UEs at the cell edge when max Tx power is needed. The UEs away from the cell edge may not suffer from the MSD problem due to the decrease of Tx power.
Observation #2: The gNB scheduler can adaptively allocate the DL/UL resources, and avoid scheduling the aggressor UL(s) and the victim DL(s) simultaneously for a given UE. The average throughput for the cell edge UEs may not be affected.

Observation #3: For many band combinations, the MSD problem can be avoided or mitigated by network planning.

Proposal #1: A joint effort between UE and network should be considered to tackle the MSD problem. The potential gain for the cell performance should be studied.

Proposal #2: RAN4 to justify the potential gain of MSD improvement. And cost and benefit analysis should be conducted for any potential solution, be it UE-based or network-based.
Proposal #3: Stop the discussion on MSD improvement in R17, and continue the study in a dedicated SI in R18.
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Issue 3-2-1: Work manner on Low MSD in Rel-18


Companies standpoints on this issue:


Option1(SI in Rel-18): 5


Option2(WI with study phase): 2


Option3(WI): 4


Other views such as pending on RAN discussion: 6


Recommended WF:


As majority companies think this issue depends on RAN discussion, it is recommended to stop the discussion in 2nd round.








In this RAN4 #101-e meeting, the following issues are discussed for “Low MSD”


Issue 3-1-1: Feasible method to improve MSD


In this issue, three options are proposed for further discussion.


Option1: Define low MSD by considering one or more cases such as per band combination, per source of MSD, per UE


Option2: Define low MSD by a generic optional approach which applies to all combos intended to improve MSD.


Option3: Define low MSD by a generic option approach which applies to all combos intended to improved MSD with suitable signaling granularity reporting per band combination, power source of MSD, per UE or etc.


Other options are not precluded.


Issue 3-1-2: Capability signaling necessity study


In this issue, two options are proposed for further discussion, the main concern is benefits from NW perspective to distinguish UE with and w/o Lower MSD.


Option1: Capability signaling is necessary for network to distinguish UE with different MSD


Option2: No need to report capability as system benefit for network is limited or not clear


Issue 3-2-2: UE SIR measurement for network scheduling assistance


Companies hold different views in two groups. One group support SIR measurement is separate from low MSD and out of scope of this topic. The other group support SIR measurement can be further discussed.








