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Abstract of the contribution: solution for suspend and resume procedure
1. Introduction
The solution applies to Key Issue 3: Coordinated leaving for Multi-USIM device.

The solution applies to both 5GS and EPS.
2. Proposal
It is proposed for TR 23.761.
**********************************************start of change*************************************
6.X
Solution #X: <Suspend and Resume procedure>

6.X.1
Introduction
Editor's note:
This clause lists the key issue(s) addressed by this solution.

This solution addresses the key issue 3: Coordinated leaving for Multi-USIM device. 
6.X.2
Functional Description

Editor's note:
This clause outlines solution principles and documents any assumptions made.

The solution can be used for both LTE and 5G.
The UE with multi-USIM capability is allowed to leave 5GS temporarily in order to handle a MT/MO service or and/or perform registration signalling, and/or perform TAU, and/or sending or receiving SMS in another USIM. When the UE needs to leave 5GS it indicates this to 5GS by using the Suspend Request procedure. The Suspend Request procedure is used both when the UE is in CM-IDLE and in CM-CONNECTED to suspend a User Plane connection for established PDU Session(s). After UE return back to 5GS it can use the Resume procedure to update the UE context and active specific User Plane connection for established PDU Session(s) for USIM A.
6.X.3
Procedures

Editor's note:
This clause describes high-level procedures and information flows for the solution.
6.x.3.1
Suspend procedure in 5GS
Figure 6.x.3.1-1 is the call flow of NAS Pause procedure in 5GS.
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Figure 6.x.3.1-1: NAS Suspend procedure in 5GS

1. UE sends NAS suspend request to AMF. If UE only wants to suspend partial of PDU sessions or partial of Qos flows within a PDU session, UE can include the PDU session ID(s) and Qos flow ID in the suspend request message. If the UE was in CM-IDLE state, this SM-NAS message is preceded by the Service Request procedure.
2. The AMF determines the PDU Session(s) which shall be suspended. AMF invokes Nsmf_PDUSession_UpdateSMContext Request to SMF(s) associated with the PDU Session(s) with Operation Type set to "suspended" and including the PDU session ID(s) and Qos flow ID.
3. The SMF update N4 session of the UPF(s) that are involved by the suspend request. The SMF can also request a release timer. If UPF does not receive a resume request for the PDU session before the release timer expired, UPF can request to release the PDU session or specific Qos flow within the PDU session.
4. UPF updates the N4 session context of the requested PDU session as suspended and blocks the DL data transmission for the PDU session or specific Qos flow within the PDU session. The UPF should not deactivate the N3 user plane for the suspended PDU session.

5. SMF sends Nsmf_PDUSession_UpdateSMContext Response message to AMF.

6. AMF sends the N2 message including Suspend Response message to RAN.

7. RAN may send the RRC release with suspend indication to UE and includes the NAS container to UE. UE enters RRC_Inactive mode. If only partial of PDU sessions or partial of Qos flows are suspended the RAN may send RRC connection reconfiguration message that only release radio resource associated with suspended PDU sessions and Qos flows.
6.x.3.2
Resume procedure in 5GS

Figure 6.x.3.2-1 is the call flow of Resume procedure in 5GS.
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Figure 6.x.3.2-1 NAS Resume procedure in 5GS
1. UE sends NAS resume request to AMF. The UE include the PDU session ID and Qos flow ID in the resume request message. If the UE has pending data it could include the List of PDU Sessions to Be Activated.

2. The AMF determines the PDU Session(s) which shall be resumed. AMF invokes Nsmf_PDUSession_UpdateSMContext Request to SMF(s) associated with the PDU Session(s) with Operation Type set to "resume" and including the PDU session ID(s) and Qos flow ID.
3. The SMF update N4 session of the UPF(s) that are involved by the resume request. 
4. UPF updates the N4 session context of the requested PDU session as available. 
5. SMF sends Nsmf_PDUSession_UpdateSMContext Response message to AMF.

6. AMF sends the N2 message including Resume Response message to RAN.

7. The NG-RAN performs RRC Connection Reconfiguration with the UE for all the activated UP connections and corresponding Data Radio Bearers.
6.x.3.3
Suspend procedure in EPS

The similar mechanism of 6.x.3.1 can be used in EPS.
6.x.3.4
Resume procedure in EPS
The similar mechanism of 6.x.3.2 can be used in EPS.
6.X.4
Impacts on existing entities and interfaces

Editor's note:
This clause describes impacts to existing entities and interfaces
5G Suspend procedure
AMF:

- Receives the NAS suspend request message from UE.
-Decide which PDU session need to be updated

- Invokes Nsmf_PDUSession_UpdateSMContext Request to SMF(s) with operation type of “suspend”
SMF:

- Initiates N4 session modification request with the operation type of “suspend” 

UPF: 

- Blocks DL data for the PDU session(s) or Qos flow(s) that is suspended.

NG-RAN:

- After receiving the N2 signalling with Suspend Response, if all the active UPs are suspended, the NG-RAN decides whether to send UE to inactive or idle mode. If partial of the active UPs are suspended, the NG-RAN perform RRC connection reconfiguration accordingly.

UE:

- Decides the PDU session and Qos flows that need to be suspended and sends the NAS suspend request to AMF including the PDU session ID and Qos flow ID.

- Receives the NAS suspend response from AMF and store the PDU session status accordingly.
5G Resume procedure
AMF:

- Receives the NAS resume request message from UE.
-Decides which PDU session need to be updated

- Invoke Nsmf_PDUSession_UpdateSMContext Request to SMF(s) with operation type of “resume”
SMF:

- Initiates N4 session modification request with the operation type of “resume” 

UPF: 

- Updates the N4 session context of the requested PDU session as available
NG-RAN:

- After receiving the N2 signalling with Resume Response performs RRC Connection Reconfiguration with the UE for all the activated UP connections and corresponding Data Radio Bearers.

UE:

- Decides the PDU session and Qos flows that need to be resumed and sends the NAS resume request to AMF including the PDU session ID and Qos flow ID. If the UE has pending data it could include the List of PDU Sessions to Be Activated in the resume request.
- Receives the NAS resume response from AMF and update the PDU session status accordingly.

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