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1	Introduction
For MUSIM switching procedures following open items requires further discussion for conclusion.
-	Clarification on applicability of MUSIM switching procedures for dual connectivity operation.
-     Impact to uplink transmissions for NTWK-A during MUSIM gaps.
In this discussion paper we analyse the above issues and make proposals for the same. We also discuss the impact of MUSIM switching for leaving procedure for short leave scenarios and possible options to minimise the interruption for NTKW-A in such scenarios.
2	Discussion
2.1 Clarification on MUSIM procedure for Dual connectivity
For UE behaviour related to switching notification for MUSIM operation in NTWK-A with dual connectivity, RAN2 concluded that the procedures defined for single connectivity is reused without additional changes [RAN2-115e]. When UE is in dual connectivity at NTKW-A re-use of MUSIM signalling procedure for gap configuration it is assumed that the gaps configured in NTWK-A are commonly applicable for MCG and SCG and it is up to MN and SN to coordinate the scheduling gap durations internally for this case.  
Creation of gaps or switching notification for leaving for specific cell-group will require the UE to have additional capability to manage the gaps in multiple cell groups.  For example, if the UE is allowed to trigger the UE Assistance information in each cell-group the UE may need to maintain 6 gap configurations simultaneously. In other case if the UE intends to create gap in only one cell-group or leave indication, it may need additional network behaviour to handle this situation. So RAN2 can confirm that for Rel-17 UE assistance information and procedures related to gap configuration and leave notification is only carried out via MCG to avoid handling the above issues related to allowing the procedure to happen via both cell groups.
Observation 1: Current specification for MUSIM functionality is not explicit on disallowing UE Assistance information triggering for MUSIM operation via both cell groups of DC connection.
Observation 2: Allowing UE assistance information and signalling procedure for MUSIM via both cell groups will require additional clarification on UE behaviour related to gap handling and leaving scenarios.
Proposal 1: RAN2 to confirm that MUSIM assistance information and signaling procedure for switching notifications are only carried out as MCG Configuration change for Rel-17.
Proposal 2: The gap configurations signalled from Master cell-group is used by UE to switch from NTWK-A completely including MCG and SCG operations for Rel-17.
Proposal 3: Cell-Group specific MUSIM Gap configuration and leave notification should be considered in Rel-18 WID.
We have provided RRC CR for the P1 in [2]. For P2, RAN2 confirms that it is common understanding of UE behaviour for MUSIM operation in Rel-17.

2.2 Uplink scheduling for PUSCH/SRS/PUCCH during MUSIM Gap
In RAN2-118e the RAN2 agreed to allow RACH procedure during MUSIM gap and corresponding specification changes to enable the same was approved. Applicability of similar behaviour for other uplink transmissions were not concluded. 
Current MAC specifications do not allow UL-SCH transmission other than Msg3 of RACH procedure during measurement gap.  Extending this behaviour for MUSIM gap may have more impacts to NTWK-A operation due to following reasons:
· The periodic network switching gaps will be applicable for longer time compared to measurement-gaps which are needed only when UE is configured for measurements for mobility.
· With 3 periodic gaps configured simultaneously, the restrictions for uplink scheduling would be higher compared to measurement gaps.
When UE is configured for semi-persistent scheduling (SPS) or configured grants (CG), prohibiting the uplink transmissions during MUSIM gap will be restrictive for these applications. Therefore, we propose to consider allowing UL-SCH operation corresponding to SPS and CG based on network control during MUSIM operation.
Proposal 4:  Uplink transmission for SPS and CG are allowed during MUSIM Gap based on network control. Proposal 5:  UE may indicate the support for uplink transmission during MUSIM Gap as optional capability
2.3 Modification to Switching Notification for Leave for short leave scenario
In current system, network releases the RRC connection to RRC-INACTIVE mainly for the cases when it detects user inactivity but expecting quick resume for next connection. As there will be no pending transmissions at the time of RRC connection release, this transition does not cause any interruption of loss of user plane packets.  But when the UE is forced to leave the current network for MUSIM operation there may be some active transmission in current network. As part of RRC connection release the network will drop all these packets and later when the UE resumes, only new packet transmissions are allowed. This impact cannot be completely mitigated for MUSIM operation as the UE or NTWK does not know the possible return time of UE after NTWK-B operation. 
Observation 1: Network may have pending user plane packets at the time of RRC connection Release based on Leave indication.
Observation 2: Transition to RRC-INACTIVE for MUSIM operation will result in user plane packet drop at NTWK-A.
If the UE needs to leave NTWK-A for activity which is longer than the maximum possible MUSIM gap the UE should trigger Leave notification as per current specification. But the time needed for the operation in NTWK-B may be relatively short in for example short signalling procedures such as RNAU/TAU procedure and small data transmission procedures. In this case the impact to packet loss can be mitigated if the leave indication from UE can indicate the approximate absence time along with preferred-RRC state information. This information can be included for the cases of short leaving. In this case, network can buffer the packets until the UE return as this is short absence only, so that packet drop can be avoided.
Alternatively, the network may indicate the preferred return time in the release/suspend configuration when releasing the RRC connection for MUSIM operation so that UE may consider return before this time depending on the nature and priority of traffic in another network. NTWK-B can buffer the pending packets and also further incoming packets until this duration to avoid loss of packets due to switching for short duration.
Proposal 6: RAN2 to consider inclusion of absence time or preferred return time to minimise the user plane data interruption and packet loss due to release of RRC connection for MUSIM switching for short absence.
.
3	Conclusion
In this discussion paper we analyse the remaining open issues for MUSIM switching procedures. Following are the observations and proposals based on the analysis.
Observation 1: Current specification for MUSIM functionality is not explicit on disallowing UE Assistance information triggering for MUSIM operation via both cell groups of DC connection.
Observation 2: Allowing UE assistance information and signalling procedure for MUSIM via both cell groups will require additional clarification on UE behaviour related to gap handling and leaving scenarios.
Proposal 1: RAN2 to confirm that MUSIM assistance information and signaling procedure for switching notifications are only carried out as MCG Configuration change for Rel-17.
Proposal 2: The gap configurations signalled from Master cell-group is used by UE to switch from NTWK-A completely including MCG and SCG operations for Rel-17.
Proposal 3: Cell-Group specific MUSIM Gap configuration and leave notification should be considered in Rel-18 WID.
Proposal 4:  Uplink transmission for SPS and CG are allowed during MUSIM Gap based on network control. Proposal 5:  UE may indicate the support for uplink transmission during MUSIM Gap as optional capability
Observation 1: Network may have pending user plane packets at the time of RRC connection Release based on Leave indication.
Observation 2: Transition to RRC-INACTIVE for MUSIM operation will result in user plane packet drop at NTWK-A.
Proposal 6: RAN2 to consider inclusion of absence time or preferred return time to minimise the user plane data interruption and packet loss due to release of RRC connection for MUSIM switching for short absence.
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