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1. Introduction
This paper proposes a solution for pause and restart procedure.
2. Discussion

For key issue #3: Coordinated leaving for Multi-USIM device, there were several proposed solutions in previous meetings, there were some offline discussions in Reno meeting and all the proposals can be classified into two types. One is the RRC based graceful leaving and resumption procedure and the other is NAS based procedure.
There are two key points should be considered for the graceful leaving procedure. One is what is the PDU session status after graceful leaving procedure and the other is what is the RRC signalling and NAS signalling connection status after the leaving procedure.

Both Qualcomm’s paper in S2-1911731 and Ericsson’s paper in S2-1911115 proposed that SMF decides the user plane handling per PDU session level, SMF can consider the subscription information, policy information, local configuration and may also information indicate from UE. The PDU sessions maybe blocked for DL data transmission and paging initiation during the whole leaving duration, or only blocked the data transmission within a timer, after the timer expiration, UPF can send the DL data and trigger paging procedure.
About the signaling connection handling, One proposal was that the UE sends a NAS signaling to inform core network about leaving, the benefit of this solution is that, it is more reasonable to send the PDU session handling information to core network via NAS signaling and it is more reasonable to decide the UE status after leaving procedure by core network but not RAN node. The other solution that was proposed in previous meeting is that UE sends a RRC signaling to RAN. the benefit of the RRC based solution is to reuse the existing RRC suspend procedure.

There is another proposal for the signaling connection handling. UE sends a RRC signaling with pause information to RAN. RAN can decide whether further send the information to core network. For example, RAN may send the UE to RRC_inactive state without any notification to the core network. If there are downlink data received, RAN will block the data transmission without paging UE. If UE ends the call in the other network and comes back to the graceful leaving network very quickly, UE can recover the connection very fast. RAN can manage a timer to monitor the leaving status, if UE does not recover to the network after the timer expired, RAN can send the pause notification to CN and CN can pause the DL data transmission in UPF.  
3. Proposal
Text below is proposed for TR 23.761.
**********************************************All New Text**************************************

6.X
Solution #X: Scheduling gap for Multi-SIM UE
6.X.1
Introduction
This solution addresses the key issue #3: Coordinated leaving for Multi-USIM device.
6.X.2
Functional Description
The solution can be used for both LTE and NR.

UE sends a RRC signaling with pause information to RAN. RAN can decide whether further send the information to core network. For example, RAN may send UE to RRC_inactive state without any notification to core network. If there are downlink data received, RAN will block the data transmission without paging UE. If UE ends the call in the other network and comes back very quickly to the network from which it has performed graceful , UE can recover the connection very fast. RAN can manage a timer to monitor the leaving status and, if UE does not recover to the network after the timer expired, RAN can send the pause notification to CN and CN can pause the DL data transmission in UPF.  
6.X.3
Procedures
6.x.3.1
Pause for 5GC procedure 
Figure 6.x.3.1-1 is the call flow of two step pause procedure.
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Figure 6.x.3.1-1: Call flow of two step pause procedure
1. UE indicates suspend to RAN via RRC signaling. RAN2 will decide whether to reuse the existing RRC signalling or define a new RRC message.

2. After receiving step 1, RAN stops all the data transmission for the UE, RAN can decide whether to buffer the DL data or drop the data for the UE. RAN activates a pause timer for the UE.
3. RAN sends RRC release with suspend indication to UE, and the UE enters RRC_Inactive mode.
4. When pause timer activated in step 2 expires and if RAN does not receive a resume request from the UE, RAN informs the suspend indication to AMF.
5. RAN sends the N2 signalling with DL data suspend indication to AMF.
6. AMF sends the N11 message with DL data suspend indication to SMF.
7. SMF decides how to handle the PDU session.
8. SMF sends the N4 Session Modification request to UPF with suspend indication.

9. UPF blocks the DL data transmission for the PDU session. UPF may block all the DL data after suspend procedure or block the DL data within a specific time which based on SMF’s decision.

10. UPF sends the N4 Session Modification response message to SMF.

11. SMF sends the N11 response message to AMF.

12. AMF sends the N2 response signalling to RAN.

6.x.3.2
Restart for 5GC procedure 
Figure 6.x.3.2-1 is the restart for 5GC procedure.
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Figure 6.x.3.2-1 Restart procedure
1. UE sends RRC signalling with resume request indication to RAN.
2. RAN sends the RRC resume accept to UE.

3. UE sends RRC resume complete to RAN.

4. RAN detects if the pause timer which was activated in step 2 in figure 6.x.3.1-1 is activated or not. If the pause timer is still activated, that means RAN did not inform suspend/pause to 5GC, RAN restart the DL data transmission and skip all the following steps.
If the pause timer is expired, it means RAN had already sent the suspend/pause information to 5GC, the following steps will be triggered.
5. RAN sends the N2 signalling to AMF with the resume request.
6. AMF sends the N11 message to SMF with resume request.

7. SMF sends the resume indication to UPF and UPF restart the DL data transmission for the PDU session.

8. UPF sends the response to SMF.

9. SMF sends the response to AMF.

10. AMF sends the response to RAN.

6.X.4
Impacts on existing entities and interfaces

RAN

- buffers a DL data and active a pause timer.

- after pause timer expiration, RAN sends the suspend information to AMF.

- after receiving a resume request from UE, RAN detects if the pause timer is expired. If the pause timer is still activated, RAN recover the DL data transmission for the UE. If pause timer is expired, RAN sends the resume request to AMF.

UE
- sends the RRC signalling with suspend to RAN.
SMF
- decides PDU session status if suspend information is received.

*******************************************End of change***************************************
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