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Introduction
From the RAN2#113 Electronic meeting, the following agreements were made with respect to the MUSIM Network Switching work item [1].
Agreements

1	Switching procedure can be used to notify network A that the UE has a preference to leave RRC_CONNECTED state in network A.
2	The switching procedure can be used to notify network A that the UE has a preference to be kept in RRC_CONNECTED state in network A while temporarily switching to network B.

Subsequently, in the last RAN2#113bis Electronic meeting, the following agreements were made with respect to the MUSIM network switching work item [2].
Agreements
	
1	RRC signalling is used for switching procedure without leaving RRC_CONNECTED state in network A for UE temporarily switching to network B as a baseline. FFS on additional need of MAC signalling.
2	During switching procedure for leaving RRC_CONNECTED state, UE is allowed to enter RRC_IDLE state if it does not receive response message from network within a certain configured time period. FFS for RRC_INACTIVE state. 

Agreements

1	Only support NAS-based busy indication (for IDLE and INACTIVE)

In this contribution, we present our views on the signalling aspects of MUSIM network switching, including UE – NW capability exchange to align on the attributes that UE can send while requesting for a switch and further way forward for busy indication in RRC INACTIVE.
[bookmark: _Toc242573354]Discussion
Network Switching Signalling Aspects
As discussed in our earlier contribution on this topic [3], it is clear that a graceful switching mechanism has to be defined and standardized to ensure that both the MUSIM UE and the network are in sync about their respective RRC states, during the course of MUSIM network switching from one network onto the other. Prior to any UE – NW signalling for MUSIM network switching purpose, it is essential that both UE and NW are aligned on the UE’s MUSIM capability, and the set of attributes based on which UE can send a NW switching request. The set of attributes requested as part of the switching request can include,
· Whether the NW allows the UE to request for a specific RRC State (IDLE/INACTIVE/CONNECTED) 
· Whether the NW allows the UE to request for a duration of switch
· Whether the NW allows the UE to indicate a cause for the switch (e.g. Signalling, Voice Call etc)
· Whether the NW allows the UE to request for a one time (e.g. due to a service recovery on the other SIM instance)
· Whether the NW allows the UW to request for a periodic switch (similar to gap patterns) (e.g. for periodic IDLE/INACTIVE page monitoring on the other SIM instance)
Observation 1 : UE and NW can align on the set of attributes based on which the UE is allowed to request for graceful Network switching.
Proposal 1 : UE and NW can exchange MUSIM and Network switching attribute as part of initial capability handshake
RRC Vs MAC CE Signalling
In line with the agreement made in RAN2#113bis-e, in which for a MUSIM UE to initiate switching procedure without leaving RRC CONNECTED state, the RRC based signalling procedure being used as a baseline, it is beneficial to reuse existing RRC CONNECTED mode signalling procedure, to request for a temporary network switching. For a MUSIM UE to request to not to switch out of current RRC CONNECTED mode, the existing UE ASSISTANCE INFORMATION signalling framework can be reused, wherein the preferred RRC state approach used in R16 NR UE Power Save, can be considered to allow the MUSIM UE to stay in RRC CONNECTED state during the course of this network switching. 
From an UE implementation perspective, any switching request coming from the other SIM instance, will be controlled/anchored at the UE RRC layer. This is needed because, as part of network switching there would be requirements to temporarily suspend/resume the L2 and L1 layers, and this can be effectively controlled from RRC. 
In addition, the RRC signalling approach provides an opportunity for the MUSIM UE to provide additional assistance information (including but not limited to duration of network switching, reason for network switching, preferred RRC state etc.) which can be used by the UE and NW to do an informed switch. Using a MAC CE, would potentially limit the size of such information that can be exchanged with the NW as part of the network switching signalling. 
Also, having two levels of control (one in RRC and another in MAC) to help achieve the same end objective of informed network switching unnecessarily complicates the MUSIM network switching design. So given that in this case, RRC based network switching signalling is able to address all the MUSIM switching requirements, it is proposed to go with only the RRC based approach.
Observation 2 : MUSIM UE in CONNECTED state need to signal some key MUSIM suspension attributes to help in graceful network switching. RRC based switching allows for sufficient signalling of assistance information to enable informed switch, compared to MAC CE signalling.
Proposal 2 : Use RRC based signalling and reuse UE ASSISTANCE INFORMATION framework as the ONLY supported approach for MUSIM Network Switching.
Proposal 3 : MAC CE signalling is not used for MUSIM Network Switching.
In the RAN2#113-e meeting, it is already agreed that by means of the switching request, the UE can indicate its preference to either stay or leave the RRC CONNECTED state. Further in RAN2#113bis-e, it was agreed that a MUSIM UE wishing to leave the RRC CONNECTED state, need to wait only for a reasonable configured time period, before autonomously moving out of RRC CONNECTED state to RRC IDLE state. Given that the RRC signalling allows for the UE to potentially request for a preferred RRC State as part of the network switching signalling, the previous meeting agreement to leave the RRC CONNECTED state after a configured time period can be extended for both RRC IDLE and RRC INACTIVE states, with the UE indicating its preferred RRC state as part of the network switching signalling.
Observation 3 : RRC signalling for MUSIM Network Switching allows the UE to request for a preferred RRC state using UE ASSISTANCE INFORMATION. MUSIM UE can indicate its preferred RRC state after leaving RRC CONNECTED state for the purpose of Network Switching. 
Proposal 4 : The configured time period to leave RRC CONNECTED state in the absence of a NW response for MUSIM network switching is applicable for both RRC IDLE and RRC INACTIVE states.
To handle the case of resumption, post suspension due to MUSIM, the resumption strategy would depend on the current RRC state of the suspended SIM instance.
· In case, the suspended SIM instance is in RRC INACTIVE state, the MUSIM UE can use the RRC RESUME REQUEST with the cause rnaUpdate as a means to ensure RRC state synchronization with its respective network.
· In case, the suspended SIM instance is in RRC IDLE state, the MUSIM UE can use the legacy RRC CONNECTION SETUP procedures, to trigger any future state transitions out of RRC IDLE. 
[bookmark: OLE_LINK57][bookmark: OLE_LINK58]Observation 4 : Post suspension, the resumption of the suspended MUSIM instance is dependent on the current suspended MUSIM UE SIM instance state (RRC INACTIVE or RRC IDLE).
Proposal 5 : A MUSIM UE SIM instance which is suspended and is in RRC INACTIVE state can use the RRC RESUME REQUEST with cause rnaUpdate as a means to ensure RRC state synchronization with its network.
Proposal 6 : A MUSIM UE SIM instance which is suspended and is in RRC IDLE state can use the legacy RRC CONNECTION SETUP procedures to trigger any future state transitions out of RRC IDLE.
Minimizing interruptions due to suspended SIM instance in RRC INACTIVE state
A MUSIM UE SIM instance which is in RRC INACTIVE state during the course of it suspension (which has been triggered due to the higher priority activity on the other SIM instance), would be running an instance of timer T380. On the expiry of the timer T380, it is expected that this SIM instance for which the timer T380 has expired, shall trigger the periodic RNA update. It is to be noted that the basic premise of this SIM instance moving into RRC INACTIVE state is to be in suspended mode, so as not to interfere with the ongoing higher priority activity on the other SIM instance. So, any periodic RNA update activity triggered would result in counter suspension and can lead to ping-pong suspension/resumption scenarios, which can be avoided if possible. In such cases, network can configure a higher value of T380 for those devices which are suspended due to MUSIM cause and are in RRC INACTIVE state. 
[bookmark: OLE_LINK59][bookmark: OLE_LINK60]Observation 5 : A MUSIM UE SIM instance suspended due to MUSIM cause, and in RRC INACTIVE state, when its timer T380 expires can result in ping-pong suspension/resumption scenarios, which should be avoided.
Proposal 7 : Networks can configure a higher value for T380 as part of the suspend configuration, while configuring the MUSIM UE SIM instance to RRC INACTIVE state.
BUSY indication in RRC INACTIVE state
In the last RAN2#113bis-e meeting, it was agreed that NAS BUSY indication is used for both RRC IDLE and RRC INACTIVE states. On further offline discussion, it was agreed to send an LS to SA2 [4] to get clarification from SA2 on this topic. In case SA2 response indicates that RAN2 has to handle the BUSY Indication in RRC INACTIVE state, it is proposed to use the existing RRC resume signaling framework to send the BUSY indication to NW.
Observation 6 : RAN2 to wait for SA2 response to LS on the topic of BUSY indication in RRC INACTIVE.
Proposal 8 : If RAN2 is required to design the solution for BUSY indication in RRC INACTIVE, it is proposed to reuse the existing RRC resume signalling framework to send BUSY indication to NW.
Conclusion
[bookmark: _Toc242573361]Observation 1 : UE and NW can align on the set of attributes based on which the UE is allowed to request for graceful Network switching.
Proposal 1 : UE and NW can exchange MUSIM and Network switching attribute as part of initial capability handshake.
Observation 2 : MUSIM UE in CONNECTED state need to signal some key MUSIM suspension attributes to help in graceful network switching. RRC based switching allows for sufficient signalling of assistance information to enable informed switch, compared to MAC CE signalling.
Proposal 2 : Use RRC based signalling and reuse UE ASSISTANCE INFORMATION framework as the ONLY supported approach for MUSIM Network Switching.
Proposal 3 : MAC CE signalling is not used for MUSIM Network Switching.
Observation 3 : RRC signalling for MUSIM Network Switching allows the UE to request for a preferred RRC state using UE ASSISTANCE INFORMATION. MUSIM UE can indicate its preferred RRC state after leaving RRC CONNECTED state for the purpose of Network Switching. 
Proposal 4 : The configured time period to leave RRC CONNECTED state in the absence of a NW response for MUSIM network switching is applicable for both RRC IDLE and RRC INACTIVE states.
Observation 4 : Post suspension, the resumption of the suspended MUSIM instance is dependent on the current suspended MUSIM UE SIM instance state (RRC INACTIVE or RRC IDLE).
Proposal 5 : A MUSIM UE SIM instance which is suspended and is in RRC INACTIVE state can use the RRC RESUME REQUEST with cause rnaUpdate as a means to ensure RRC state synchronization with its network.
Proposal 6 : A MUSIM UE SIM instance which is suspended and is in RRC IDLE state can use the legacy RRC CONNECTION SETUP procedures to trigger any future state transitions out of RRC IDLE.
Observation 5 : A MUSIM UE SIM instance suspended due to MUSIM cause, and in RRC INACTIVE state, when its timer T380 expires can result in ping-pong suspension/resumption scenarios, which should be avoided.
Proposal 7 : Networks can configure a higher value for T380 as part of the suspend configuration, while configuring the MUSIM UE SIM instance to RRC INACTIVE state.
Observation 6 : RAN2 to wait for SA2 response to LS on the topic of BUSY indication in RRC INACTIVE.
Proposal 8 : If RAN2 is required to design the solution for BUSY indication in RRC INACTIVE, it is proposed to reuse the existing RRC resume signalling framework to send BUSY indication to NW.
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