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1 Introduction
In RAN2#119bis-e meeting, the following agreement was made for band conflict issue for MUSIM [1]:
	· RAN2 can consider such Band conflict scenarios for MUSIM in CONNECTED to arrive at a graceful specification-based solution intended to mitigate such conflicts.



This contribution addresses the issue further and explores approaches to provide a specification-based solution.
2 Discussion
2.1 MUSIM Band Conflict - Causes, Scenarios and Impacts
A dual-Rx/dual-Tx MUSIM UE may face band conflict issue due to many causes that include but are not limited to: (a) Harmonic of lower- frequency bands generated by the nonlinear components in the RF chain used by a SIM (stack) that falls into Rx frequency range of the higher-frequency bands of other SIM, (b) High interference due to transmission for one SIM at the reception bands of other SIM and (c) MUSIM UE implementations sharing RF hardware components across the bands used by the two SIMs. 
In RAN2#119bis-e, the MUSIM band conflict issue was discussed and RAN2 agreed to consider the band conflict scenarios for MUSIM in CONNECTED. Some of the possible scenarios which may lead to band conflict issue are: 
a) One SIM is in CONNECTED and transition of other SIM from IDLE/INACTIVE to CONNECTED causing Rx/Tx in a conflicting band
b) Configuration of a measurement object for a band for a SIM that conflicts with the other SIM
c) Addition or activation of a SCell for a SIM in a conflicting band to other SIM
d) Handover of UE for a SIM to a conflicting band to other SIM
The band conflict issue can drastically degrade the performance, and may even, force the MUSIM UE to move out of dual-Rx and dual-Tx mode of operation. Therefore, it is needed to resolve, or at least mitigate the impact of the band conflict for MUSIM UE.
Observation 1: Following are relevant for MUSIM band conflict issue:
a) MUSIM band conflict issue can occur due to many causes including harmonic of bands used by a SIM to bands of other SIM, high interference due to transmission for one SIM at the reception bands of other SIM and MUSIM UE implementations sharing RF hardware components across the bands used by the two SIMs.
b) There are many scenarios of band conflict for MUSIM in CONNECTED.
c) MUSIM band conflict can drastically degrade the performance or force the MUSIM UE to move out of dual-Rx and dual-Tx mode of operation.
As MUSIM band conflict issue is directly experienced and determined by the MUSIM UE, therefore, UE should report the band conflict issue and assist the network to mitigate such conflicts.
Proposal 1: MUSIM UE to report the band conflict issue, and assist the network to mitigate such conflicts.


2.2. Signalling Approaches 
Given the reporting of band conflict information would be dynamic, the UE Asistance Information based framework, which has been extensively used for Rel-17 MUSIM as well, is a suitable choice. That is, UE utilizes UE Assistance Information (UAI) message to convey MUSIM band conflict information to the network. This may also include a removal of MUSIM band conflict.
Proposal 2: UE utilizes UE Assistance Information message to convey MUSIM band conflict information to the network. This may also include a removal of MUSIM band conflict.
Next question is, what are the contents of the MUSIM band conflict information carried in UAI? 
Notably, there seem some parallels with IDC WID which is progressing towards a highly granular solution wherein Centre frequency and bandwidth for actual affected frequencies is to be reported along with the direction of interference. This is targeted to enable a dynamic scheduling of frequency domain resources considering reported frequency range.
On contrary, as we discussed earlier, MUSIM may have two kinds of issues:
· Harmonic/interference that may affect entire band or may be limited to a partial band or a frequency range 
· Band incompatibility including sharing of bands across the two SIMs or non-feasiblity of operating two bands together
Moreover, the objective for MUSIM WID is not to achieve a dynamic scheduling for frequency domain resources considering the affected frequency range but rather to address a general capability restriction coming from band conflict issue that may be temporary in nature. With this understanding, a simpler solution of reporting bands or band combinations seems more pertinent for MUSIM.
Observation 2: High granular solution of IDC WID (Center frequency and bandwith of affected frequencies) is not required for MUSIM as the objective is not to achieve a dynamic scheduling for frequency domain resources but address a general capability restriction for MUSIM coming from band conflict that may be temporary.
Observation 3: A simpler solution of reporting bands or band combinations is more pertinent for MUSIM.
Intuitively, the following could be potential candidates:
a) A list of DL and/or UL bands or band combinations for the SIM that are not in conflict. This could be sub-set of the BandCombinationList reported in UE capability information. However, this list can be quite exhaustive.
b) A list of DL and/or UL bands or band combinations for the SIM that are in conflict. This could be sub-set of the BandCombinationList reported in UE capability information. However, this list can still be difficult to manage and update. 
c) A list of DL and/or UL bands or band combinations for the other SIM. We understand this may have security and privacy concerns to directly address the other SIM attributes.
d) A list of DL and/or UL bands or band combinations for the SIM that are in conflict and it is prepared with respect to existing UE configuration (e.g. CA/DC configurations or measurement configurations). This facilitates a smaller signalling overhead as a delta w.r.t. to a small list only needs to be considered and signalled. Further, network action can be to release/deactivate/reconfigure the affected carrier/measurement object, or handover the UE to other non-conflicting band.  
With the above analysis and reasoning, item d) can be a suitable choice for the MUSIM band conflict information. 
Proposal 3: RAN2 to consider a list of DL and/or UL bands or band combinations for the SIM based on the existing UE configuration that are in MUSIM band conflict to be carried as MUSIM band conflict information in the UAI message.
2.3 Reactive vs Proactive Solutions
Next we examine as to when MUSIM UE should be reporting the MUSIM band conflict information. We think this can be a reactive approach, wherein the reporting of band conflict is after the issue has been encountered, or a proactive approach, wherein the reporting of band conflict can happen before-hand or sufficiently earlier. The kind of approach adopted may be based on the scenario and the situation present. A proactive approach can be adopted when the UE expects a potential band conflict as the UE is entering a scenario that may lead to a band conflict, e.g., other SIM is transitioning from IDLE/INACTIVE to CONNECTED and would cause Rx/Tx in a conflicting band. While a reactive approach can be adopted when a level of degradation is determined due to band conflict or a configuration is already applied to the UE that is causing band conflict.
Proposal 4: RAN2 to discuss and decide whether reactive or proactive or both approaches are allowed to the MUSIM UE for reporting the band conflict.
2.4 Triggers and Network Selection
As discussed, there can be many scenarios that may lead to MUSIM band conflict. Certainly, a MUSIM UE is better equipped to judge a potential band conflict (or a removal of conflict) or determine a level of degradation in performance in different scenarios and to decide to trigger a reporting of MUSIM band conflict to the network.
[bookmark: _GoBack]Proposal 5: The triggers and scenarios to consider for MUSIM band conflict are left up to UE implementation. Upon configured for MUSIM band conflict reporting, the MUSIM UE may trigger a band conflict report when it determines a level of degradation in performance or a potential band conflict scenario.
For dual-Rx/dual-Tx MUSIM UE, the band conflict may be experienced on both the SIMs. However, it is reasonable that the corrective action is taken on one of the associated network only. When the two networks belong to different RATs, it is clear the reporting for MUSIM band conflict should happen on NR network. Whereas, when both the networks belong to NR, the decision can be up to UE implementation, given no coordination would be assumed among the two networks.
Proposal 6: It is up to UE implementation as to which network is selected to report MUSIM band conflict, given that both networks belong to NR.
3 Conclusion
Request RAN2 to discuss and agree to the following observation and proposals:
Observation 1: Following are relevant for MUSIM band conflict issue:
a) MUSIM band conflict issue can occur due to many causes including harmonic of bands used by a SIM to bands of other SIM, high interference due to transmission for one SIM at the reception bands of other SIM and MUSIM UE implementations sharing RF hardware components across the bands used by the two SIMs.
b) There are many scenarios of band conflict for MUSIM in CONNECTED.
c) MUSIM band conflict can drastically degrade the performance or force the MUSIM UE to move out of dual-Rx and dual-Tx mode of operation.
Proposal 1: MUSIM UE to report the band conflict issue, and assist the network to mitigate such conflicts.
Proposal 2: UE utilizes UE Assistance Information message to convey MUSIM band conflict information to the network. This may also include a removal of MUSIM band conflict.
Observation 2: High granular solution of IDC WID (Center frequency and bandwith of affected frequencies) is not required for MUSIM as the objective is not to achieve a dynamic scheduling for frequency domain resources but address a general capability restriction for MUSIM coming from band conflict that may be temporary.
Observation 3: A simpler solution of reporting bands or band combinations is more pertinent for MUSIM.
Proposal 3: RAN2 to consider a list of DL and/or UL bands or band combinations for the SIM based on the existing UE configuration that are in MUSIM band conflict to be carried as MUSIM band conflict information in the UAI message.
Proposal 4: RAN2 to discuss and decide whether reactive or proactive or both approaches are allowed to the MUSIM UE for reporting the band conflict.
Proposal 5: The triggers and scenarios to consider for MUSIM band conflict are left up to UE implementation. Upon configured for MUSIM band conflict reporting, the MUSIM UE may trigger a band conflict report when it determines a level of degradation in performance or a potential band conflict scenario.
Proposal 6: It is up to UE implementation as to which network is selected to report MUSIM band conflict, given that both networks belong to NR.
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