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1	Introduction
Following are the open issues related to RAN4 requirements that require further RAN2 analysis.
· In last RAN2 meeting, it was agreed to develop common understanding of uplink power sharing for MUSIM operation within RAN2 and identify the issues that requires RAN4 analysis. 
· RAN4 has sent LS in [1] their conclusion on MUSIM gap priorities needed to handle the interactions between different gaps of NW-A and MUSIM gaps to further specify requirements in RAN2.
In this discussion paper we provide analysis on the above issues for further actions.
2	Discussion 
2.1	Priority for MUSIM Gaps
[bookmark: _Hlk131625605]RAN4 LS proposes to introduce priorities for MUSIM gaps. RAN4 suggests to introduce unique priority value for each configured periodic gaps. It also indicate the UE requesting for specific priority for periodic gap but assignment of priority is left to UE implementation.  The priority values across MUSIM gaps and NW-A Type-2 gaps should be uniquely different. 
For the above requirements, on the signalling messages the gap priority can be introduced as new Rel-18 Information element in the Gap-preference and also MUSIM gap configuration. The support for MUSIM gap priority can be indicated as separate capability in Rel-18. If the gap-priority is not assigned for gap-ID means that the UE is not requesting for any priority. In this case when this MUSIM gap collides with other Type-2 measurements gaps or other MUSIM gaps UE will consider this gap with lowest priority
Proposal 1: RAN2 to introduce new Rel-18 parameter gap-priority-info as list similar to Rel-17 with each field indicating priority and gap-Id.
Proposal 2: Absence of priority for Gap-ID indicates the lowest priority for the gap when there is conflict with other NW-A Type-2 gaps or other MUSIM gaps.
Proposal 3: Support for priority handling is indicated via new UE Rel-18 MUSIM capability.
The LS also indicate that priority for aperiodic gap is still under discussion in RAN4. From RAN2 perspective, there is potential overlap possible between periodic MUSIM gaps and aperiodic gap in some scenarios. For example, the gap for periodic SSB acquisition prior to paging may collide with aperiodic gap for on-demand system-information. It is also possible that such aperiodic gap may also collide or overlap with NW-A Type-2 measurement gaps. In such cases network-controlled UE behaviour is preferred.
Proposal 4: RAN2 to indicate its preference to assign explicit priority for aperiodic gaps in RAN4 LS Response.




2.2	Uplink Power sharing for Dual TX/RX UE
When MUSIM UE operates with two simultaneous RRC connection with different networks, the maximum uplink power needs to be shared across operation of these two UE instances. The power sharing scenario of NR-DC is similar to this case with the difference that each of the cell-groups are managed by two independent networks. The changes needed for MUSIM uplink power control operation can re-use some principles of NR-DC operation.  
At high level the NR-DC uplink power control operation consists of following steps.
· UE is configured with P-Max for each cell-groups via MCG signalling or via independent signalling for MCG and SCG. Based on this configuration UE deduces Pmcg and Pscg. 
· Master node also configures the power sharing mode for the scenarios where the uplink transmissions overlap in these two cell-groups.  Semi-Static mode and dynamic-mode. 
In case of semi-static mode, both MCG and SCG uses the configured power split when the transmissions of MCG and SCG overlaps as defined in TS38.321. section 7.6.2. If the dynamic mode is configured the SCG uses the remaining power out of total power after the MCG power. In both cases the UE determines the maximum power to be used in determining the instantaneous power of each uplink channel. The instantaneous power depends on the UE radio-condition and required power for the uplink transmission. The PHR calculations are based on maximum power available for each serving cell that is also linked to the above maximum power.
When MUSIM UE operates with two separate RRC connections sharing the common P-Max, the network control on the power sharing for overlapping transmission is preferred.  For the above control, allowing both networks attempting to modify the configuration may lead to inconsistent configuration. So one of the network should be considered as NW-A that can configure the power sharing mode. In case of dynamic power sharing also the NW-A should be considered as MCG for the dynamic calculation of maximum power. Based on the above analysis we make following proposals that forms the basis for MUSIM uplink power control.
Proposal 5: NW control on the uplink-power sharing operation should be supported 
Proposal 6: The first network where the UE establish the RRC connection is considered as NW-A for uplink-power sharing control messages for MUSIM operation. 
Proposal 7: Both static and dynamic model for power sharing will be supported. FFS UE capability indication on the supported power sharing models for MUSIM operation.
After RAN2 conclusion on the power sharing mode for MUSIM operation, RAN2 can indicate the open issues that require RAN4 analysis. For example, when concurrent transmissions to happen in both MUSIM what is the acceptable impact to each NW due to the power reduction due to other MUSIM operation. RAN2 can also request RAN4 to propose possible options to minimise the impacts to uplink transmission for the concurrent transmission scenario. 
Proposal 8: RAN2 to  consider the impact of power reduction on concurrent uplink transmission as one of the issue for further RAN4 analysis.
3	Conclusion
											On MUSIM Gap Priority 
Proposal 1: RAN2 to introduce new Rel-18 parameter gap-priority-info as list similar to Rel-17 with each field indicating priority and gap-Id.
Proposal 2: Absence of priority for Gap-ID indicates the lowest priority for the gap when there is conflict with other NW-A Type-2 gaps or other MUSIM gaps.
Proposal 3: Support for priority handling is indicated via new UE Rel-18 MUSIM capability.
Proposal 4: RAN2 to indicate its preference to assign explicit priority for aperiodic gaps in RAN4 LS Response.
On Uplink Power sharing for MUSIM Operation
Proposal 5: NW control on the uplink-power sharing operation should be supported 
Proposal 6: The first network where the UE establish the RRC connection is considered as NW-A for uplink-power sharing control messages for MUSIM operation. 
Proposal 7: Both static and dynamic model for power sharing will be supported. FFS UE capability indication on the supported power sharing models for MUSIM operation.
Proposal 8: RAN2 to consider the impact of power reduction on concurrent uplink transmission as one of the issue for further RAN4 impact analysis.
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