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1 Introduction
In RAN2#112-e, UE notification on network switching for multi-SIM was discussed and the following agreements were reached:
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.). 
RAN2 will evaluate short/long time switching in this WI.
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. FFS if/how to ensure UE doesn't disconnect from RRC_CONNECTED during busy indication.

Following RAN2#112e RAN2 conducted an e-mail discussion [2] on “Network switching details” to further progress the topic. In this paper we briefly discuss several of the issues and procedures discussed in [2] and provide some proposals.
2 [bookmark: OLE_LINK16][bookmark: OLE_LINK17]Discussion
Long-term switching Procedure
In [2] the procedure for long-term switching from Network A to Network B was discussed. The generic RRC procedure illustrated in Figure 1 below was proposed:
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Figure. 1 RRC-based long-term switching procedure

The proposed RRC procedure consists of a “Switching Notification” sent from the UE to Network A, informing Network A that the UE desires to transition out of RRC Connected state, and network A responding with an RRC Release message. Network A may release the UE to the RRC Inactive state or the RRC Idle state. They UE may also provide a preference of the state in the Switching Notification message (e.g. depending on the procedure the UE expects to execute in Network B). For example, if the UE expects to leave Network A for an extended period of time (e.g. for a high priority communication session such as a voice call in Network B) the UE may prefer to transition to RRC Idle. However, if the UE only needs to spend limited time in Network B, then it may prefer to transition to RRC Inactive. The nature of the UE’s traffic in Network A may also influence this preference. However, as the decision whether to release the UE to RRC Idle or RRC Inactive is ultimately up to Network A, it may be useful to provide further information (e.g. expected absence duration) to assist Network A with this decision.
Proposal 1: The UE can indicate a preferred RRC state to the UE in the switching notification message. The UE can also indicate its expected absence duration to aid the network in its decision.
An additional point of discussion was whether the UE must wait for the RRC Release message from the network before switching away. Clearly there is no way for the UE to transition to RRC Inactive in Network A without the reception of the RRC Release message. Hence, if the UE switches away from Network A without receiving the RRC Release message, then it can only transition to RRC Idle state.
Proposal 2: In the case of long-term switching, if the UE switches away from Network A without first receiving the RRC Release message, it enters RRC Idle state in Network A.

Short-term periodic switching 
In order to support periodic RRC procedures in Network B (e.g. monitoring for paging) periodic short-term switching was discussed in [2]. For this purpose the generic RRC procedure illustrated in Figure 2 below was proposed:
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Figure 2 Periodic short-term switching procedure

Similar to the long-term switching procedure the UE indicates its desire to Network A using a “Switching Notification” message. However, unlike the long-term switching case, the UE is expected to remain in RRC Connected state in Network A during the short switching intervals. However, Network A needs to coordinate switching gaps with the UE so that the network does not schedule traffic to the UE during its absence.
Since Network A is not aware to the periodicity and time interval required by the UE for switching (e.g. periodicity of page monitoring in Network B) the UE should provide information to Network A to assist it with the gap configuration.
Proposal 3: In the case of periodic short-term switching, the UE provides assistance information to Network A to aid with the gap configuration (e.g. preferred gap pattern).

One-shot short-term switching
E-mail discussion [2] further discussed the need to support one-shot (non-periodic) short-term switching intervals. The generic procedure of Figure 3 below was proposed:
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Figure 3 one-shot short-term switching procedure
Much of the discussion focused on whether the UE needs to wait for a response message from the network before switching (message 2), and whether the UE should then send a “Return Message” to the network (message 3). As the “Switching Response” message in Figure 3 is Network A’s acknowledgement of the “Switching Notification” message from the UE, it is essential that the UE receive this message before switching away from Network A, particularly if the UE remains in RRC Connected state with Network A during the switching period. Otherwise, if the UE switches aware without receiving the Response from Network A, it would not have any way to know if the network successfully received the “Switching Notification”, and hence that Network A is aware of its absence during the switching period. In this case Network A may continue to schedule traffic to the UE and may eventually assume that the connection to the UE has failed.
Proposal 4: If one-shot short-term switching is supported, then the UE must wait for the response message from the network before switching.
On the other hand, the “Return Message” (message 3) may be less critical. This message is to indicate network A that the UE has returned, and hence Network A can resume scheduling traffic to the UE. A majority of companies indicated in [2] that they do not believe that this message is in fact needed. Without this message Network A simply assume that the UE has returned after the expected switching gap and resumes scheduling traffic to the UE. Of course, there is still a possibility that some data may be lost, or in the worst case the link may fail, if there is a mismatch between Network A’s expectations and the UE behaviour.
Finally, assuming message 3 is not included in the procedure, then it seems that the message flow of Figure 3 is essentially equivalent to the message flow or Figure 1. Perhaps the only difference could be whether an RRC Release message would be an appropriate response message from the network in the case of one-shot short-term switching.
Proposal 5: RAN 2 should discuss which RRC message shall be used as a network response to the UE in the case of the one-shot short-term switching procedure.

3 Conclusion
This paper discussed UE notification on network switching for multi-SIM. We have the following proposals:
Proposal 1: The UE can indicate a preferred RRC state to the UE in the switching notification message. The UE can also indicate its expected absence duration to aid the network in its decision.
Proposal 2: In the case of long-term switching, if the UE switches away from Network A without first receiving the RRC Release message, it enters RRC Idle state in Network A.
Proposal 3: In the case of periodic short-term switching, the UE provides assistance information to Network A to aid with the gap configuration (e.g. preferred gap pattern).
Proposal 4: If one-shot short-term switching is supported, then the UE must wait for the response message from the network before switching.
Proposal 5: RAN 2 should discuss which RRC message shall be used as a network response to the UE in the case of the one-shot short-term switching procedure.
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