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1 
Introduction


In this contribution, we discuss how to perform SIM switching maintaining RRC connection and how to send a busy indication to the network efficiently.
2
Discussion

2.1
Busy Indication

In R17 MUSIM, RAN2 have discussed if it is beneficial for UE in idle mode to send an indication to the network to indicate that the UE cannot respond to paging messages sent by the network. Without busy indications, the network would keep sending paging message for the UE and may expand paging areas while the UE is ignoring paging messages. In MUSIM operations, the UE will send the busy indication to a network of one SIM if UE receives paging message in the network while the UE has on-going services with higher priority on the other SIM in the other network. Upon receiving the busy indication, the network would stop paging messages for the UE. The amount of saved radio resources via busy indications would be significant in that paging messages are sent over common resources in a large area.  

One issue with busy indications is that it may require the UE to establish a RRC connection only to send the busy indication. In our view, transmission of busy indications after RRC connection establishment is inefficient due to the following reasons. First, a service interruption of the on-going service occurs in other SIM. To send the busy indication to the network, the UE may have to establish an RRC connection. The RRC connection establishment procedure requires several subsequent procedures for AS and NAS, e.g. security setup, UE context fetches, and reconfiguration etc. Until the busy indication is sent, the services on the other SIM would be interrupted. Second, the UE power consumption increases due to the signalling for the RRC connection establishment and subsequent actions.  
To minimize the unnecessary service interruption and the UE power consumption incurred by busy indication transmissions, it would be beneficial to send busy indications without entering RRC_CONNECTED. For example, busy indication may be sent via Random Access procedure. Alternatively, we can reuse RRC connection request message that already carries UE ID information, and in this approach, the UE would be better go idle immediately after it completes busy indication transmission. 
Proposal 1: The UE sends a busy indication to the network using a random access procedure w/o entering RRC CONNCTED. 
2.2
Leaving and Returning

For SIM switching, RAN2 have also discussed how to leave a SIM and how to return to the SIM. For leaving, we think there are two options:

· Option1) Notify the leaving and then leaves (autonomous leaving)

· Option 2) request for the leaving and then leave only after receiving a network command for leaving 

In our view, option 1 allows faster leaving but deprives network of a proper control for the UE. Option2 takes a bit longer time until leaving but ensures a full control of network. We prefer option2, since network control is crucial for UE with on-going services with the network. 

Proposal 2: When UE needs to leave, UE requests for the leaving and then leaves only after receiving a network command for leaving
If the UE enters RRC_IACTIVE when leaving RRC_CONNECTED, service resumption upon returning to the network would be quicker than entering RRC_IDLE when leaving. In addition, there is advantage of signalling load of RRC resumption over establishment of a new RRC connection.  We do not see non-trivial specification impacts to support entering RRC_INACTIVE for UE in MUSIM operations.
Proposal 3: To support UE entering RRC_INACTIVE in MUSIM operation to establish services in another SIM.
When UE in RRC_INACTIVE returns after leaving, UE context issue may arise. For instance, the UE has not performed RNA updates for a long time, UE context may have been already discarded in the network. Hence UE may need to check if its context is valid in the network. In the current suspendConfig in RRCRelease, a time value is configured to periodically trigger RNA update. Then, the UE may be sufficient to check if the timer is already expired or not. If the timer is still running, the UE initiates the RRC resume procedure. If the timer has expired, the UE transfers the state from RRC_INACTIVE to RRC_IDLE and initiates the RRC connection establishment procedure. The use of other timers for checking UE context validity is FFS. 
Proposal 4: Upon returning to a network, UE checks the validity of the UE context in the network before proceeding a RRC resume procedure. 
Further optimization is possible to minimize service interruption incurred by MUSIM operations. For instance, we can introduce a scheduling gap to allow the UE to communication with other network during the scheduling gap, as captured in TR 23.761. The scheduling gap is in particular beneficial for the UE with limited capabilities, e.g. 1RX. 
Proposal 5: To discuss introducing a scheduling gap so that the UE can communication with other network via radio switching. 
3
Conclusion
Proposal 1: The UE sends a busy indication to the network using a random access procedure w/o entering RRC CONNCTED. 
Proposal 2: When UE needs to leave, UE requests for the leaving and then leaves only after receiving a network command for leaving
Proposal 3: To support UE entering RRC_INACTIVE in MUSIM operation to establish services in another SIM.

Proposal 4: Upon returning to a network, UE checks the validity of the UE context in the network before proceeding a RRC resume procedure. 

Proposal 5: To discuss introducing a scheduling gap so that the UE can communication with other network via radio switching. 

