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1	Introduction
[bookmark: _Hlk68170629]UE A (using USIM A) needs to negotiate with network A if UE A needs to switch the chain to UE B (using USIM B) which wants to communicate with network B. The UE A has a RRC connection to network A and UE B stays at Idle or Inactive state. The follow lists the agreement we have made for switching notification and busy indication. This contribution aims to further discuss the issues and procedure of switching notification and busy indication based on the current progress.
RAN2#112e
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. 
[bookmark: _Hlk68170779]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#113e
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.

RAN2#113bise
Agreements
1	Only support NAS-based busy indication (for IDLE and INACTIVE)
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. 

RAN2#114e
RRC signaling for network switching without leaving RRC_Connected state should allow multiple configurations of periodic “gaps” with different parameters (e.g., periodicities and durations). FFS is multiple can be active at the same time. FFS if multiple aperiodic gaps are supported.
UE provides assistance information to the gNB of NW A in Connected state based on the configuration of USIM of NW B for the gNB to determine the necessary switching parameters. Up to network what is the action based on UE assistance information. FFS what assistance information is needed.
We support at least AS-based solution (with AS-based response) for network switching while leaving RRC_Connected state in NW A. FFS if this may include NAS information 
AS -based solution for network switching includes two steps: 1-) If configured, UE can send an RRC message to leave RRC_CONNECTED for MUSIM purpose 2-) gNB may release the UE to Idle/Inactive.
Include the following RAN2#113bis-e agreement in the LS:
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 
The “configured time” for AS-based solution for the UE to leave RRC_CONNECTED without a response is configured by the gNB. Indicate RAN2 is still discussing this for AS-based solution in the LS.
Indicate that RAN2 has not discussed the interaction between AS-based solution and any SA2 agreement on NAS messages or NAS-based solution for network switching.


2	Discussion
Following topics are discussed in this paper:
Switching notification to Network A
We consider the case that UE A has a RRC connection to network and UE B stays in idle or inactive state. UE B may switch to network B for a short time to monitor paging and for longer time otherwise (e.g., for TAU, RNAU, MO SMS, busy indication transmission, VoLTE/VoNR voice call). The time duration for monitoring PO and decoding the paging message is about 4 ms for both NR and LTE in the email discussion [Post111-e][917]. However, the time duration for TAU or RNAU could be longer than the length of legacy measurement gap, which could be tens of milliseconds. Therefore, apparently both shorter and longer measurement gaps would be required. 
The general procedure for the negotiation of scheduling gap is that UE A sends the request signalling including the assistant information via RRC. Then, the gNB A transmits the response including acknowledge or reject indication to UE. The scheduled gap is designed for the different purpose. Therefore, the gNB may configure the different length of scheduling gap during the negotiation between UE A and network A. It was agreed in RAN2 that preference to leave/stay RRC_CONNECTED state will be included in RRC message as the assistant information. The above assistant information is not sufficient. More assistant information such as the cause e.g., TAU or RNAU should be added in the request signalling in order to assist gNB A to estimate the length of leaving. Furthermore, the UE A can provide the suggested beginning time and length of gap to the network A since the UE is aware of this time information.
Proposal 1: More assistant information should be added in the request signalling of the scheduling gap besides preference to leave/stay at the RRC_CONNECTED state as follows.
· The cause e.g., TAU, RNAU, busy indication;
· The suggested beginning time and length of gap.
According to the discussion, the UE A may be configured as one of RRC_CONNECTED, RRC_IDLE and RRC_INACTIVE states. If the scheduling gap is tens of milliseconds, it may impact the ongoing service in the UE A. For example, the upper layer of the UE will deliver more UL data into the buffer. More data may trigger the BSR or SR. How to handle the triggered BSR/SR during the scheduling gap? In addition, Whether UE A continues to check the radio condition?
Proposal 2: RAN2 needs to study how to handle the radio connection between UE A and network A if UE A is configured as RRC_CONNECTED for temporarily leaving to UE B. e.g, 
· Whether UE A needs to monitor PDCCH;
· Whether BSR/SR can be triggered or not if UE A is configured as RRC_CONACTED for temporarily leaving to UE B;
· Whether RLM/RRM is performed if UE A is configured as RRC_CONACTED for temporarily leaving to UE B.

Busy indication to Network B
After UE B receives the paging message from network B, UE will decide to switch to Network B or not. If the UE does not switch to network B, it is helpful to inform network that UE will not switch to network B. Otherwise, the network will keep and escalate the page across a larger area. Busy indication can assist the network B to save the paging resource.
SA2 has discussed the case that UE A is in connected mode and UE B is in idle mode. After idle UE B decides not to setup the connection for this paged service, UE B instead sends a NAS message including ‘Reject Paging Indication’ to the network B. The received gNB forwards the NAS Service Request including ‘Reject Paging Indication’ to the AMF. When the AMF receives the ‘Reject Paging Indication’, it can stop paging the UE B and the corresponding paging escalation. In addition, the UE B may add the “Paging Restriction Information” in the NAS message. 
Observation 1: It was agreed in SA2 that ‘Reject Paging Indication’ together with optional “Paging Restriction Information” will be added in the NAS message to indicate AMF by the idle UE.
If the UE is inactive state, SA2 has the following agreement.
-  The UE resumes from RRC-Inactive when sending the Paging Reject in NAS level.
-  The RAN is unaware of the content of the NAS message and forwards the NAS message to AMF. The RAN node starts scheduling the DL data or signalling within its buffers for the UE. 
- Depending upon UE implementation, the UE may discard any received packet or NAS PDU, which would lead to use of Uu resources for these discarded packets or NAS PDUs.
- This may continue until the UE is released. 
- RAN receives the N2 release request from the AMF and then releases the UE to CM-IDLE/RRC-IDLE.
Observation 2: The RAN node starts scheduling the DL data or signalling within its buffers for the UE after forwarding the NAS message including ‘Reject Paging Indication’.
According to the SA2 agreement, if only ‘Reject Paging Indication’ is included in NAS message and no “Paging Restriction Information” is included, the AMF may not release the inactive UE to idle state. In this case, the RAN node is also unaware of the UE willing. Therefore, it is better that ‘Reject Paging Indication’ can be added in RRC layer to indicate the gNB.
Proposal 3: RRCResumeRequest including ‘Reject Paging Indication’ in AS layer is sent to gNB in the case that UE A is in connected mode and UE B is in inactive mode.

Switching back to Network A
After UE B completes the procedure e.g., TAU or RNAU, UE A will switch back to the network A. The length of the scheduling gap is estimated by gNB. Therefore, when the UE B completes the procedure, the timer associated with the scheduling gap could be running or expires. If the timer is running, UE A can send the notification of ‘switching back’ to the network A. The UE A can resume the connection after receiving the response from the network A. If the timer expires, the UE A should autonomously enter idle state from connected state. Alternatively, the UE A also can autonomously enter inactive state from connected state upon the timer expiry. In this case, the suspend configuration is included in the response message from gNB A after receiving the request from UE A.
Proposal 4: If the timer in gNB A for the scheduling gap is running when UE B completes the procedure, UE A can send the notification of ‘switching/ returning back’ to the network A.
Proposal 5: If the timer in gNB A for the scheduling gap expires when UE B completes the procedure, the UE A can autonomously enter idle state/inactive from connected state. 

Transitioning using RRC Inactive
Early phase NR has supported RRC Inactive state so that a quick connection resumption and data communication could be made possible. RAN2 should look at this so that a MUSIM UE also benefits from RRC Inactive feature.
In one scenario an MUSIM UE requests periodic away time from gNB in System A to be able to transition to System B. The “periodic away time” allows time for receiving paging and transmitting a Busy indication if it does not want to receive the call. If the UE would respond to the MT call positively, it needs to leave the RRC Connection in System A. In such case, it is possible to use an implicit transition to RRC Inactive in System A if the UE returns in the System A until a certain time. The timer and the RRC Inactive configuration (e.g suspendConfig IE) can be sent to the UE by the gNB as a response to UE’s requesting leaving RRC Connection e.g., using RRCRelease or could have been sent in advance for the case that the UE does not receive any response from the network A to its request. This saves UE’s context in System A and allows faster data resumption.
Proposal 6: A new-timer and the RRC Inactive configuration can be sent to the UE by the gNB as a response to UE requesting to leave RRC Connection e.g., using RRCRelease or could have been sent in advance in anticipation of UE leaving RRC Connection.
Proposal 7: UE transits to RRC Inactive state in a System when the UE receives RRC release message including suspendConfig within the time period.
Proposal 8: UE can autonomously transit to RRC Inactive state in a System if it needs to leave RRC connection and the UE does not receive the response within the time period.
Proposal 9: After the expiry of this new-timer, both UE and the network assumes UE’s transition to RRC Idle.

3	Conclusion
Based on the analysis, the following observations and proposals are proposed:
Proposal 1: More assistant information should be added in the request signalling of the scheduling gap besides preference to leave/stay at the RRC_CONNECTED state as follows.
· The cause e.g., TAU, RNAU, busy indication;
· The suggested beginning time and length of gap.
Proposal 2: RAN2 needs to study how to handle the radio connection between UE A and network A if UE A is configured as RRC_CONNECTED for temporarily leaving to UE B. e.g, 
· Whether UE A needs to monitor PDCCH;
· Whether BSR/SR can be triggered or not if UE A is configured as RRC_CONACTED for temporarily leaving to UE B;
· Whether RLM/RRM is performed if UE A is configured as RRC_CONACTED for temporarily leaving to UE B.
Observation 1: It was agreed in SA2 that ‘Reject Paging Indication’ together with optional “Paging Restriction Information” will be added in the NAS message to indicate AMF by the idle UE.
Observation 2: The RAN node starts scheduling the DL data or signalling within its buffers for the UE after forwarding the NAS message including ‘Reject Paging Indication’.
Proposal 3: RRCResumeRequest including ‘Reject Paging Indication’ in AS layer is sent to gNB in the case that UE A is in connected mode and UE B is in inactive mode.
Proposal 4: If the timer in gNB A for the scheduling gap is running when UE B completes the procedure, UE A can send the notification of ‘switching/ returning back’ to the network A.
Proposal 5: If the timer in gNB A for the scheduling gap expires when UE B completes the procedure, the UE A can autonomously enter idle state/inactive from connected state. 
Proposal 6: A new-timer and the RRC Inactive configuration can be sent to the UE by the gNB as a response to UE requesting to leave RRC Connection e.g., using RRCRelease or could have been sent in advance in anticipation of UE leaving RRC Connection.
Proposal 7: UE transits to RRC Inactive state in a System when the UE receives RRC release message including suspendConfig within the time period.
Proposal 8: UE can autonomously transit to RRC Inactive state in a System if it needs to leave RRC connection and the UE does not receive the response within the time period.
Proposal 9: After the expiry of this new-timer, both UE and the network assumes UE’s transition to RRC Idle.
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