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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 use network B. The UE A has a RRC connection to network 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. 
2	Discussion
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). According to the SA2 [1], UE A negotiates the scheduling gap with the network A. So, the UE can tune away from UE A to perform the UE B procedures in network B. It is up to RAN2 to decide the procedure that used to negotiate the "scheduling gap" between RAN node and the UE. 
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. RAN2 should evaluate the length of the scheduling gap for each purpose including paging reception, TAU, RNAU, MO SMS, busy indication and voice call. 
Proposal 1: RAN2 needs to evaluate the length of the scheduling gap for TAU, RNAU, MO SMS, busy indication and voice call.

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. gNB can determine the length of the scheduling gap based on the purpose included in the request signalling.
Proposal 2: The assistant information such as the cause e.g. TAU, RNAU, busy indication should be added in the request signalling of the scheduling gap besides preference to leave/stay at the RRC_CONNECTED state.
Proposal 3: The length of scheduling gap is included by gNB in the response message to UE if UE A is configured as RRC_CONNECTED for temporarily leaving to UE B.
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 4: 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 a new cause ‘busy’ to the network B. The received gNB forwards the NAS Service Request including the busy indication to the AMF. When the AMF receives the cause value "busy", it can stop paging the UE B and the corresponding paging escalation.
Observation 1: It was agreed in SA2 that a new cause e.g ‘busy’ is added in the NAS message to indicate AMF.
RAN2 needs to study the case that UE A is in connected mode and UE B is in inactive mode. If the UE B is in inactive state, the paging is triggered by last serving gNB rather than AMF. Therefore, the busy indication should be reported to RAN node. Similar to SA2 agreement, RRCresumerequest including a new cause e.g. ‘busy’ is sent to RAN node.
Proposal 5: RRCResumeRequest including a new cause e.g. ‘busy’ 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 6: 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 7: If the timer in gNB A expires when UE B completes the procedure, the UE A can autonomously enter idle state/inactive from connected state. 
3	Conclusion
Based on the analysis, the following observations and proposals are proposed:
Proposal 1: RAN2 needs to evaluate the length of the scheduling gap for TAU, RNAU, MO SMS, busy indication and voice call.
Proposal 2: The assistant information such as the cause e.g. TAU, RNAU, busy indication should be added in the request signalling of the scheduling gap besides preference to leave/stay at the RRC_CONNECTED state.
Proposal 3: The length of scheduling gap is included by gNB in the response message to UE if UE A is configured as RRC_CONNECTED for temporarily leaving to UE B.
Proposal 4: 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.
Proposal 5: RRCResumeRequest including a new cause e.g. ‘busy’ is sent to gNB in the case that UE A is in connected mode and UE B is in inactive mode.
Proposal 6: 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 7: If the timer in gNB A expires when UE B completes the procedure, the UE A can autonomously enter idle state/inactive from connected state. 
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