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Introduction
MultiSIM devices enable use of multiple subscriptions in one device, e.g. more than one USIM and concurrent registration in more than one network. The USIMs are from same or different operator (PLMN).
A MultiSIM device needs to handle “simultaneous state” situations like: 
· RRC_IDLE/INACTIVE + RRC_IDLE/INACTIVE, e.g. 
· check paging in multiple systems
· receive system information for multiple systems
· perform measurements on multiple systems
· RRC_CONNECTED+ RRC_INACTIVE/IDLE, e.g. 
· voice + paging/SI/measurements
RAN2 WID RP-201309 [1] defines three objectives for the support for MultiSIM devices in Rel-17. In this contribution the focus is on the objective 2, reported here:
2) Specify mechanism for UE to notify Network A of its switch from Network A (for MUSIM purpose):
0. RAT Concurrency: Network A is NR. Network B can either be LTE or NR.
0. Applicable UE architecture: Single-Rx/Single-Tx, Dual-Rx/Single-Tx
The proposed mechanism is applicable to NR and LTE RAN and to 5GS and EPS Core Network.
This contribution was revised to account the agreement taken in SA2 group. 
[bookmark: _Ref178064866]Discussion
​When a Single-Rx/Single-Tx or Dual-Rx/Single-Tx MultiSIM UE, in RRC_CONNECTED or RRC_INACTIVE state in one of the PLMNs (e.g. PLMN1) needs to connect to the other PLMN (e.g. to answer a MT calls, perform RAU procedure or by user selection) the UE has to leave the PLMN currently connected.
[bookmark: _Hlk44942140][bookmark: _Hlk58933506]If the MultiSIM UE interrupts abruptly the connection with the current PLMN, the network KPI might be affected negatively.
[bookmark: _Hlk45022924]If the MultiSIM UE interrupts abruptly the connection with the current PLMN, the network KPI might be affected negatively.
Considering a MultiSIM UE in RRC_CONNECTED or RRC_INACTIVE state in PLMN1 and RRC_IDLE or RRC_INACTIVE in PLMN2, depending on how long the UE takes to perform the actions in PLMN2 (which correspond to an absence time in PLMN1), the following scenarios are possible:
· [bookmark: _Hlk52885749]Very short UE absence: this is typically required to perform “quick” actions in PLMN2 which do not require a connection setup/resume, e.g. listen to paging, SIB acquisition and cell reselection, etc.
During this absence, the UE is kept in RRC CONNECTED in PLMN1;
· [bookmark: _Hlk53732527]Longer UE absence: this is relevant when the UE perform longer actions in PLMN2, which require the connection setup/resume (e.g. TAU, RNAU, mobility registration and MO/MT call). In this case the UE cannot be kept in RRC_CONNECTED in PLMN1 due to the longer activities in PLMN2. The UE notifies the current PLMN about the imminent leaving (here called “graceful leaving”) and the network moves the UE to RRC_IDLE/RRC_INACTIVE.
The “very short UE absence” case can be handled in different ways (e.g. specific UE implementation or other means where network is involved) and it is out of scope of this contribution.
This contribution focuses instead on the “longer UE absence” case, where the MultiSIM UE sends a message including an indication that it is leaving to other PLMN (i.e. the graceful leaving).
[bookmark: _Hlk58932348]Either RRC or NAS signaling could be used for this purpose, however in TR 23.761 [2], SA2 group agreed to the following solution:
Based on the evaluation in clause 7.3 the following interim conclusions are agreed for the baseline functionality:
[bookmark: _Hlk58933559]-	For leaving in E-UTRA/EPS access, the NAS-level leaving MM procedure is recommended to be supported. The UE sends NAS MM message indicating leave request to releases the RRC-Connected state.
-	For leaving in NR/5GS access, it is FFS.
-	For leaving in E-UTRA/5GS access, it is FFS.

[bookmark: _Hlk58933633]In order to keep the specification complexity on reasonable level, we should avoid introducing multiple solutions to the same issue. Since SA2 already agreed on usage the NAS signaling for the coordinated leaving for E-UTRA/EPS scenario, the same solution should be used for NR/5GS and E-UTRA/5GS, as well
Note that the NAS signaling is currently used for delay sensitive services like “emergency fallback”, so we do not expect any issue from timing/delay point of view.
Additionally, the usage of RRC signaling would require a higher number of changes compared to NAS and, if LTE is used in the PLMN, it would require additional changes in LTE RRC specification, which is not desirable.
[bookmark: _Hlk58933755]SA2 group agreed to use NAS-level leaving procedure for the E-UTRA/EPS scenario, then it is reasonable to use the same procedure for the other scenarios as well (NR/5GS and E-UTRA/5GS), to keep the specification complexity on reasonable level.

For these reasons, it is recommended to specify the graceful leaving on NAS level only.
[bookmark: _Toc528758384][bookmark: _Toc528758614][bookmark: _Toc528764646][bookmark: _Toc528765840][bookmark: _Toc528834798][bookmark: _Toc528835562][bookmark: _Toc528835949][bookmark: _Toc528836251][bookmark: _Toc528836479][bookmark: _Hlk45022948]In case of long UE absence, it is recommended to specify only a common procedure for the graceful leaving indication based on NAS signaling.
The procedure is described in the following figure (not all the NAS messages are shown):
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The UE, in RRC_CONNECTED state, sends for instance NAS SERVICE REQUEST including a new indication that it is leaving to other PLMN.

Besides the leaving indication, the UE includes additional assistance information to help the network in deciding how to handle the leaving UE.
SA2 group agreed to the following [2]:
The assistance information may include
-	Information to temporarily restrict/filter MT data/signalling handling:
-	An indication that the UE should only be paged for voice (MMTel voice or CS domain voice (for EPS)), or
-	An indication that the UE should not be paged at all, or
-	PDN connection(s) for MT notification/paging restriction.

Assistance information might also include other indications like the absence time (e.g. short absence, long absence) expected by the UE (the complete list is FFS).
The CN can use the additional assistance information to:
· move the UE to CM_IDLE and consequently gNB moves the UE to RRC_IDLE.
· keep the UE in CM_CONNECTED and modify the UE context, which may trigger the gNB to move the UE to RRC_INACTIVE.

The CN can signal the extra assistance information to the gNB (e.g. via NGAP UE Context Modification procedure). This may be beneficial when the UE is moved to RRC_INACTIVE state by gNB. The gNB can perform proper actions depending on the received assistance info: for instance, a more correct data buffer dimensioning, a better handling of RAN Paging, etc.
It would be beneficial from a RAN2 point of view if the MultiSIM UE includes the leaving information and the additional assistance information in the NAS Service Request message and that such information is signaled from CN to the gNB.

It is proposed that the MultiSIM UE leaves the current PLMN after the RRCRelease message is received, and not right after having sent the NAS Service Request. That avoids possible state mismatch and misconfiguration (e.g. wrong RAN Notification Area Info for the RRC_INACTIVE state) and allows the current network to keep the UE connected e.g. if data has been already scheduled to the UE.
The UE leaves RRC CONNECTED (e.g. to establish an RRC connection with another network) only when receiving the RRCRelease message from the current network.

The usage of the NAS signaling to notify the current PLMN about the imminent leaving implies limited impacts to the RAN and no RAN2 specs impacts. This makes the solution applicable to both NR and LTE accesses with minor changes.
Limited RAN impacts and no RAN2 specs impact are expected if the UE uses NAS signaling to notify the current PLMN about the imminent leaving. This makes the solution applicable to both NR and LTE accesses with minor changes.
Conclusion
[bookmark: _Hlk528836488]In the previous sections we made the following observations:
1. If the MultiSIM UE interrupts abruptly the connection with the current PLMN, the network KPI might be affected negatively.
1. SA2 group agreed to use NAS-level leaving procedure for the E-UTRA/EPS scenario, then it is reasonable to use the same procedure for the other scenarios as well (NR/5GS and E-UTRA/5GS), to keep the specification complexity on reasonable level.
1. Limited RAN impacts and no RAN2 specs impact are expected if the UE uses NAS signaling to notify the current PLMN about the imminent leaving. This makes the solution applicable to both NR and LTE accesses with minor changes.

Based on the discussion in the previous sections we propose the following:
1. In case of long UE absence, it is recommended to specify only a common procedure for the graceful leaving indication based on NAS signaling.
1. It would be beneficial from a RAN2 point of view if the MultiSIM UE includes the leaving information and the additional assistance information in the NAS Service Request message and that such information is signaled from CN to the gNB.
1. The UE leaves RRC CONNECTED (e.g. to establish an RRC connection with another network) only when receiving the RRCRelease message from the current network.
[bookmark: _In-sequence_SDU_delivery]References
[bookmark: _Ref174151459][bookmark: _Ref189809556]RP-201309, WID: Support for Multi-SIM devices for LTE/NR.
TR 23.761 v.1.2.0, Study on system enablers for devices having multiple Universal Subscriber Identity Modules (USIM)
	1/2	
image1.png
UE
USIML | USIM2 gNB-2 AMF-2

NAS: SERVICE REQUEST (“Leaving to other PLMN" + extra assistance info)

Alt.1: USIM2 moveg to IDLE

AMF-2 releases UE context

RRCRelease

Alt.2t USIM2 moved to INACTIVE

i UE Context Release Command /Complete] H

AMF-2 modifies UE context

UE Contgxt Modification Request (+ extra assistancg info) / Response
RRCRelease (suspend) [«

@@ CM_CONNECTED





