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1 Introduction
A Work Item, Support for Multi-SIM devices in Rel-17, has been agreed for Rel-17, [1] to address the impact on 3GPP system due to support of Multi-Sim devices. In this contribution, the Busy indication used in MuSIM when the UE is not able to leave a connection in one PLMN when being paged by the other PLMN is discussed. Also the leaving procedure when the UE leaves one PLMN to be able to communicate on the other PLMN is discussed. 

At the latest RAN2 meeting RAN2#112e, [3] the following agreements were  made related to busy indication and leaving,

Indicate to SA2 that the table 1 is a baseline on the discussion the expected time (in ms) required for UE to send a (NAS) busy indication to Network B.
From RAN2 point of view, it is feasible that the busy indication is sent as an RRC message with security for RRC_INACTIVE. FFS how this works. 
RAN2 will continue to discuss RRC-based switching/leaving and returning procedure in 5GS/NR when UE is in RRC_CONNECTED. There may be different mechanisms (short/long, leaving/returning, etc.).


A RRC based busy indication is proposed in this contribution as a complement to the NAS based busy indication as agreed in SA2, which the UE may send to a Network when the UE cannot setup a connection to the network based on a received paging. The RRC based busy indication is proposed for RRC_Inactive where the paging is handled in RAN.

It s also proposed to have the leaving procedure defined in NAS, thereby the same procedures will be used in 5GC as in EPC.
2 Busy Indication
In last SA2 meeting, SA2#142e, it was decided to include the NAS based busy indication in the normative work starting now in Q1 2021. The busy indication is used by a UE to inform the NW that the UE cannot set up a connection based on a received paging. When receiving the busy indication the AMF or MME in the core network can stop to page the UE and thereby also stop the paging escalation and save paging resources. Furthermore, the networks has knowledge about the position and reachibility of the UE when receiving the Busy Indication.

Due to enhanced security aspects in 5GS, the core network shall provide a new temporary ID after receiving a service request due to paging the UE. This means that a new 5G-GUTI will be provided from core network every time the UE responds with a NAS based busy indication. The UE must therefore, when a busy indication is sent to NAS, wait for the response from Core Network containing the new 5G-GUTI. 

For EPS, the network does not assign a new temporary ID after receiving a service request due to paging the UE. For EPS this means that there is an opportunity to optimize the NAS based busy indication response, since the UE does not necessarily need to wait for a response from the MME.

In 5GS, NR and LTE, a UE has two sleep states RRC_IDLE and RRC_INACTIVE. The AMF is responsible for paging when the UE is in RRC_IDLE, and RAN is responsible when the UE is in RRC_INACTIVE  state. In case of RRC_INACTIVE, when RAN is responsible for sending the paging, then it would be relevant for the UE in RRC_INACTIVE state to send a busy indication to RRC as a new response to RAN paging instead of sending the busy indication to the AMF which then would forward it to RAN. The busy indication should as a proposal be sent in the RRCResumeRequest to RRC, this message is protected and the network can respond with the RRC Release message as specified in 38.331.

Observation 1: In RRC_INACTIVE state in 5GS/NR, and LTE if it is agreed to make changes in 36.331, a RAN-based busy indication would optimising the time the UE is away from the other network. The latency would change from the estimated time of up to 100ms for the NAS based to a about 10 ms for the RAN based proposal [2]

Proposal 1: Specify a RAN based busy indication as a response to RAN paging when in RRC_ Inactive state.
3 Leaving
[bookmark: _Hlk510094111]In EPC/LTE, the leaving is proposed to be handled in Core Network to minimize the impact on RAN. The leaving is not very time sensitive since the UE is leaving one PLMN and have not started the communication on the other PLMN. Therefore it is proposed to have same solution in 5GC as in EPC. There is no reason to have different implementations.

Observation 2: There is no reason to have different solutions in 5GC and in EPC for the MuSIM leaving procedures. 
Proposal 2: To not specify a RAN-based leaving procedure from one PLMN to another PLMN.
4 Conclusion
Observation 1: In RRC_INACTIVE state in 5GS/NR, and LTE if it is agreed to make changes in 36.331, a RAN-based busy indication would optimising the time the UE is away from the other network. The latency would change from the estimated time of up to 100ms for the NAS based to a about 10 ms for the RAN based proposal [2].

Observation 2: There is no reason to have different solutions in NR and in LTE for the MuSIM leaving procedures. 

Proposal 1: Specify a RAN based busy indication as a response to RAN paging when in RRC_ Inactive state.

Proposal 2: To not specify a RAN-based leaving procedure from one PLMN to another PLMN.
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