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Abstract of the contribution: solution for pause and restart procedure.
1. Introduction
This paper proposes a solution for Pause and Restart procedure.
2. Proposal
It is proposed for TR 23.761.
**********************************************All New Text**************************************

6.X
Solution #X: NAS Pause and Restart solution
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 5G.

For the single receiver multi-SIM UE, if USIM A is in connected mode, but UE decides to establish connection for USIM B, e.g. UE has UL data pending in USIM B for a more preferred services by user, or USIM B receives a paging and decides to response the paging message, it is better to inform the network which is served for USIM A to Pause the DL service for USIM A using a Pause procedure. 

Similarly, after the UE completes the data connection in USIM B, UE may want to resume the paused service for USIM A and can use a restart procedure to recover the session(s) for USIM A.

6.X.3
Procedures

6.x.3.1
Pause 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 Pause procedure in 5GS

1. UE sends NAS Pause request to AMF. If UE only wants to Pause partial of PDU sessions, UE can include the PDU session ID(s) in the Pause request NAS message.

2. AMF sends the N2 Pause message with a NAS container that includes NAS Pause Response message to RAN. RAN may send the RRC release with suspend indication to UE and includes the NAS container to UE. UE enters RRC_Inactive mode. 
3. AMF sends the N11 message indicates Pause request to SMF. SMF decides how to handle the PDU session based on policy from PCF, DNN/S-NSSAI info in the subscription or local configuration.

4a. SMF1 decides to Pause the PDU session 1 and block all the DL data transmission.
5a. SMF1 sends the N4 Session Modification request (Pause) message to UPF1. 
6a. UPF1 keeps the UE context but block the DL data transmission for the PDU session. UPF can also setup a local release timer. If UPF does not receive a restart request for the PDN connection before the release timer expired, UPF can request to release the PDU session.
7a. UPF1 sends the response message to SMF1.

8a. SMF1 sends the Pause ACK to AMF.

4b. SMF decides to Pause the PDU session but only block the downlink data transmission for a specific time. 
5b. SMF sends the N4 Session Modification request (Pause, block time) to UPF2.
6b. UPF2 keeps the UE context and setup a block timer based on the information received in step 5b. UPF2 blocks all the received the DL data before block timer expiration. After the timer expiration, UPF can send the DL data and trigger paging procedure.
7b. UPF2 sends the Pause ACK to SMF2.
8b. SMF2 sends the Pause ACK to AMF.
6.x.3.2
Pause procedure in EPS
Figure 6.x.3.2-1 is the call flow of NAS Pause procedure in EPS.
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Figure 6.x.3.2-1: NAS Pause procedure in EPS

1. UE sends NAS Pause request to MME. If UE only wants to Pause partial of PDN connections, UE can include the default EBI(s) in the Pause request NAS message.

2. MME sends the S1 Pause message with a NAS container that includes NAS Pause Response message to RAN. RAN sends the RRC release with NAS container to UE. UE enters RRC Idle mode. 
3. MME decides how to handle the PDN connections based on policy from PCEF, APN info in the subscription or local configuration.

Step 4 to Step 8 are the same as step 5 to step 8 in clause 6.x.3.1.

6.x.3.3
Restart procedure in 5GS

Figure 6.x.3.3-1 is the call flow of restart procedure in 5GS.
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Figure 6.x.3.1-1 Restart procedure 

1. UE sends the NAS Restart request message to AMF.
2. AMF forwards the Restart request to SMF via N11 message.

3. SMF sends the restart request to UPF. UPF can recovery the data link data transmission.

4. UPF sends the response message to SMF.
5. SMF sends the response message to AMF.

6. AMF sends the NAS Restart response message to UE.

6.x.3.4
Restart procedure in EPS
The similar mechanism of 6.x.3.3 can be used in EPS.
6.X.4
Impacts on existing entities and interfaces

5G Pause procedure
SMF:

- decides how to handle the PDU session after receiving the Pause request from N11 message.
- initiates Pause procedure to UPF

UPF: 

- blocks DL data for the PDN connection, or setup a block timer, UPF blocks the DL timer before block timer expiration. After the timer expired, UPF recovery the data transmission.
- setup a release timer, if UPF does not receive a restart indication before release timer expiration, UPF requests to release the PDU session.

AMF:

- receives the NAS Pause request message from UE.
- sends the NAS Pause ACK to UE.

- forwards the Pause request to SMF.

- receives the Pause ACK from SMF.

NG-RAN:

- after receiving the N2 signalling with Data Pause indication, NG-RAN sends the RRC release with Pause indication to UE.
UE:

- sends the NAS Pause request to AMF.
- receives the NAS Pause ACK from AMF.

5G Restart procedure
SMF

- receives the restart request from AMF, sends the restart request to UPF.

- sends the restart ACK to AMF.

UPF

- recover the DL data transmission after receiving restart indication from SMF.
AMF
- receives the NAS restart message from UE and forwards the restart request to SMF.

- receives the restart ACK from SMF and sends the NAS restart ACK to UE.

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