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1	Introduction
Rel-17 WI [1] for ‘support of Multi-SIM devices’ aims to study the system impacts when the UE communicates to more than one PLMN via multi-SIM support and specifies potential enhancements to avoid performance degradation in the MUSIM scenarios.
The objectives of the WI are:
	1) Specify, if necessary, enhancement(s) to address the collision due to reception of paging when the UE is in IDLE/INACTIVE mode in both the networks associated with respective SIMs [RAN2]
· RAT Concurrency: Network A can be NR. Network B can either be LTE or NR.
· Applicable UE architecture: Single-Rx/Single-Tx.
2) Specify mechanism for UE to notify Network A of its switch from Network A (for MUSIM purpose) [RAN2]:
· RAT Concurrency: Network A is NR. Network B can either be LTE or NR.
· Applicable UE architecture: Single-Rx/Single-Tx, Dual-Rx/Single-Tx
3) Unless SA2 find an alternative solution or decides otherwise, specify mechanism for an incoming page to indicate to the UE whether the service is VoLTE/VoNR [RAN2]
· RAT Concurrency: Network A is either LTE or NR. Network B is either LTE or NR.
· Applicable UE architecture: Single-Rx/Dual-Rx/Single-Tx
UE SIMs may belong to same or different operators. 
USIM can be a physical SIM or eSIM. 
Coordination with relevant WGs, such as SA2, should be considered where relevant. 
Specification change should focus on NR side for objective 1.



In this discussion paper we further discuss the remaining issues associated with signalling procedure for switching notifications .



2	Discussion
RAN2-115e Agreements for switching notification toward NTWK-A are given below [2].
UE can indicate it wants to leave RRC_CONNECTED in assistance information for MUSIM (FFS for signalling details, e.g. UAI).
UEAssistanceInformation message is extended for switching notification in both network switching procedures for leaving RRC_CONNECTED state and without leaving RRC_CONNECTED state.
UE is configured to provide assistance info for switching notification via otherConfig of RRCReconfiguration message
Introduce a new RRC timer for the “configured time”, used for the UE to leave RRC_CONNECTED without a response. 
FFS if it's possible to configure UE to always wait for the network response (e.g. "infinite" waiting time)
UE is not allowed to enter RRC_INACTIVE state if no NW response message is received within a certain configured time period after the network switching notification message is sent. 
As baseline, how to handle the case, that UE performs switching without the response from network for a configured time during switching procedure without leaving RRC_CONNECTED state, is not specified. Can re-discuss if there are serious issues found.



2.1 Signalling Procedure and messages for Gap Configuration
For switching notification for temporary switching without leaving the signalling procedure agreed as per RAN2-115e meeting consists of following steps
· UE Informs the MUSIM Gap configuration assistance information in UE Assistance information.
· Network configures the MUSIM Gap parameters via RRC Reconfiguration message.
· UE may ask for modification of current Gap configuration via addition /modification or release via assistance information.
· Network reconfigures the gap pattern using RRC Reconfiguration message.
· At any time 3 gaps can be active at UE which consists of 2 periodic gaps and one aperiodic gap configuration.
Periodic Gaps are required mainly for paging monitoring and idle mode RRM measurements at NTWK-A. The periodic gaps for paging monitoring should be configured at fixed location and length so that it is exactly aligned to the paging monitoring at the network. In this case the network should configure the same location and length parameter in RRC Reconfiguration message.  There are multiple options to indicate the ‘fixed gap pattern’ request in the assistance information. Inclusion of new field ‘gap-type’ can be used to resolve the above issue. Alternatively, the UE may include the gap-offset only for ‘fixed gap pattern’ case in assistance information and shall not include this optional parameter in other cases.
Proposal 1: RAN2 to consider indication of fixed gap location for paging monitoring in Gap assistance information.
Proposal 2A: RAN2 to include ‘gap type’ as new parameter for each gap configuration instance or include the ‘gap-offset’ parameter only for the gap associated with paging monitoring. In other cases gap-offset is not included in assistance information.
When idle mode UE is starting neighbour cell measurements for every DRX cycle, the UE will make use of SMTC information of neighbour cells received via system information to start measurements for specific neighbour cells. Alignment of SMTC information for measurements will be useful at UE to start the measurements at right time for the neighbour cells.  If the UE is in MUSIM operation with Idle mode in NTWK-B and active in NTWK-A and configured with SMTC information, the gap offset need to be aligned with SMTC information for making the measurements at the right time for NTWK-B. Hence the gap offset information in assistance information should provide additional information on preferred location of offset. 
Proposal 2B: RAN2 to consider providing list of gap-offset locations in the assistance information for periodic gap associated with idle mode RRM measurements.
The UE behaviour for the cases when network does not respond to the Gap assistance information within specific timer also should be specified. As the idle mode activities in other network is unavoidable the UE may indicate the start time where it starts with the indicated gap configuration parameter if it does not receive any response from network. In this case the UE may include ‘start time’ or ‘wait timer’ value in the assistance information.
Proposal 3: RAN2 to discuss the need for timer configuration at UE to activate the gap when network configuration is not received in response to assistance information.
It is possible that the gap configuration provided by UE is not acceptable to UE. In this case the UE behaviour needs to be specified. Rejection of complete RRC Reconfiguration message may impact other configurations included in the RRC Reconfiguration message. The UE may either trigger another assistance information with modified parameters in this case or start using the configuration proposed in assistance information. In this case the UE can send the same gap configuration with start time set to immediate.
Proposal 4: RAN2 to discuss the UE behaviour if the configured gap is not acceptable for UE.

2.2 Signalling Procedure for messages for Leaving Notification
The signalling procedure for switching notification to leave RRC-CONNECTED state is agreed in RAN2-116e as follows
· RRC configuration message includes the wait timer value to be used by UE when triggering the switching notification.
· UE assistance information will include information for leave indication with preferred state.
· Network will send RRC connection Release with or without suspend configuration on reception of the message.
· If the network response is not received within configured timer value UE will enter RRC-IDLE state in NTWK-A.
According to the running CR e-mail discussions the proposed structure for indicating the switching for leave is proposed as below.
MUSIM-Assistance-r17 ::=                  SEQUENCE {
	musim-PreferredRRC-State-r17      ENUMERATED {IDLE, INACTIVE}             OPTIONAL,
	musim-GapRequestToReleaseList-r17       FFS             OPTIONAL, 
	musim-GapRequestToAddList-r17        MUSIM-GapRequestToAddList-r17                OPTIONAL,
   ...
}

To indicate the switching notification for leave explicitly and also allow possibility to extend the leave indication related structure without impacting the complete assistance information, we propose the following modification to the assistance information.
MUSIM-Assistance-r17 ::=                  SEQUENCE {
	musim-leave-Ind-r17                    MUSIM-Leave-Info  OPTIONAL,
	musim-GapRequestToReleaseList-r17       FFS             OPTIONAL, 
	musim-GapRequestToAddList-r17        MUSIM-GapRequestToAddList-r17                OPTIONAL,
   ...
}

MUSIM-Leave-Info-r17 ::=                  SEQUENCE {
	musim-preferred-leave-state-r17         ENUMERATED (INACTIVE)    OPTIONAL,
	musim-leave-without-Ack                 ENUMERATED(TRUE)   OPTIONAL,

,
   ...
}
Table 1: MUSIM Leave Indication structure within UAI 
The new parameter introduced in the MUSIM leave information is included to enable the UE to leave based on L1-ACK in case if emergency switching where UE cannot wait for configured timer value. Further details on the need for this parameter are discussed in [2].
Proposal 5: RAN2 to consider inclusion of MUSIM Leave Information as described in Table 1 in TS38.331.
If the application which triggers the switching notification for leave can include NAS level assistance information, the MUSIM leave information can include additional transperant container which can be delivered to AMF on reception of this message. The assistance information may be beneficial for AMF to further align its paging strategy and filtering of paging messages. 
Proposal 6: RAN2 to discuss the inclusion of NAS level assistance information within MUSIM leave information.
As per RAN2 agreements network only configures the wait timer for switching notification for leaving. Network may also control the switching notification interaction with other ongoing mobility procedures such as conditional handover or the cases where the UE has sent measurement report configured with T312 the UE can be asked to delay sending the switching notification after these procedures. 
As similar to the assistance information, the RRC configuration related to leave indication can be configured via separate information element containing related parameters. 
The running CR for TS38.331 proposes the following structure for RRC configuration related to wait timer.
MUSIM-AssistanceConfig-r17 ::= SEQUENCE {
    MUSIM-LeaveWithoutResponseTimer-r17     ENUMERATED{FFS}                            OPTIONAL, -- Need M
}

We propose to define the below information element for configuring the leave-indication signalling procedure.
MUSIM-LeaveInd-Config-r17 ::= SEQUENCE {
   MUSIM-WaitTimer-r17     ENUMERATED{FFS}                            OPTIONAL, -- Need M
MUSIM-leave-without-Ack                 ENUMERATED(TRUE)   OPTIONAL,
   Delayed-Leave-Ind       ENUMERATED (TRUE)
}
				Table 2: MUSIM Leave Indication structure within UAI 

Proposal 7: RAN2 to discuss the delayed switching for leaving NTKW-A for interaction with mobility procedures. 
Proposal 8: If delayed switching is accepted RAN2 to consider the new parameter proposed in Table 2 for MUSIM leave indication configuration.
3	Conclusion
The following proposals and observations were made in this paper related to the different sections above:
Signalling Procedure for Gap Configuration
Proposal 1: RAN2 to consider indication of fixed gap location for paging monitoring in Gap assistance information.
Proposal 2A: RAN2 to include ‘gap type’ as new parameter for each gap configuration instance or include the ‘gap-offset’ parameter only for the gap associated with paging monitoring. In other cases gap-offset is not included in assistance information.
Proposal 2B: RAN2 to consider providing list of gap-offset locations in the assistance information for periodic gap associated with idle mode RRM measurements.
Proposal 3: RAN2 to discuss the need for timer configuration at UE to activate the gap when network configuration is not received in response to assistance information.
Proposal 4: RAN2 to discuss the UE behaviour if the configured gap is not acceptable for UE.
Signalling Procedure for RRC Connection Leave
Proposal 5: RAN2 to consider inclusion of MUSIM Leave Information as described in Table 1 in TS38.331.
Proposal 6: RAN2 to discuss the inclusion of NAS level assistance information within MUSIM leave information.
Proposal 7: RAN2 to discuss the delayed switching for leaving NTKW-A for interaction with mobility procedures. 
Proposal 8: If delayed switching is accepted RAN2 to consider the new parameter proposed in Table 2 for MUSIM leave indication configuration.
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