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Abstract of the contribution: This contribution analyses the PS PDU session handling when UE SRVCC from NG-RAN to UTRAN.
1.
Discussion
Key issue #4 is agreed in TR 23.756, this paper aims to analyses the impacts to the UE and network when PDU sessions are not handed over to UTRAN cell.
2.
Proposal

It is proposed to adopt following text in TR 23.756.
****************************************Start of the first Change************************************

6.X
Solution #X: PDU session release after 5G SRVCC procedure


6.x.1
Description

This solution solves Key Issue #4 to analyses the impacts on UE and network for the PDU sessions that are not handed over to the UTRAN cell.
6.x.2
AMF requests SMF release the remained PDU session
Referring to the interworking between 5GS and EPC, SMF releases the PDU session which is not handover from 5GC to EPC. The similar principle can be reused for PDU session handling after SRVCC from NG-RAN to UTRAN.
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Figure 6.X.1: PDU session release after SRVCC from NG-RAN to UTRAN

0. AMF receives the PS to CS complete message to be informed that the SRVCC procedure is completed. 

1. AMF requests each SMF to release the PDU session due to 5G SRVCC procedure for all the non IMS DNN.

2. SMF release the PDU session in 5GC.

3. AMF locally release the PDU session context for the IMS PDU session.

4. AMF initiates the N2 release procedure.

5. When UE moves to UTRAN cell, UE locally release the PDU sessions which were established in 5G side. If there are pended UL PS data in UE, the Iu mode GRPS attach procedure is triggered by UE.

6. UE performs the Iu mode GRPS attach procedure as specified in clause 6.5.2 in TS 23.060.

7. UE requests the PDP Context Activation procedure as specified in clause 9.2.2 in TS 23.060.
8. After the voice call in UTRAN cell, UE returns back to NG-RAN cell. 

9. According to the current description in clause 5.17.2.4 in TS 23.501, UE shall perform the “Initial Registration” procedure as specified in TS 23.502. 
10. If there are pended UL data/signalling, UE shall re-establish the PDU sessions in NG-RAN for the PS services. 
For the 5G capable UE, the non IMS PS service will be interrupted by every 5G SRVCC procedure. UE and 5GS release the PDU session context after the 5G SRVCC procedure and UE need to establish the PDP context in UTRAN cell. UE will go back to NG-RAN cell after several minutes if the voice call is ended, UE need to re-establish the PDU session in NG-RAN cell. UE will repeat the above procedure to release the PDU session connection in 5G and establish the PDP context in UTRAN cell and then re-establish the PDU session connection in 5G if the 5G SRVCC is triggered frequently.
6.X.3
Impacts on existing nodes and functionality
AMF
· After receive PS to CS complete message, AMF shall trigger PDU session release for all the non-IMS DNN.

· a new release cause is sent from AMF to SMF during PDU session release procedure.

· AMF locally release the association to IMS DNN.

UE
· UE locally release all the PDU sessions which were established in NG-RAN after SRVCC.

· UE need to establish the PDP context in PS domain in UTRAN cell if there are PS services.
*************************************Start of the Second change*************************************

6.Y
Solution #Y: PDU session suspend after 5G SRVCC procedure


6.Y.1
Description

This solution solves Key Issue #4 to analyses the impacts on UE and network for the PDU sessions that are not handed over to the UTRAN cell.

6.Y.2
AMF request SMF suspend the remained PDU session

In order to avoid UE re-establishing PDU sessions in 5GS frequently due to 5G SRVCC, one option is to suspend the PDU session in 5GS after 5G SRVCC. 
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Figure 6.Y.1 PDU session deactivate after SRVCC from NG-RAN to UTRAN
0. AMF receives the PS to CS complete message to be informed that the SRVCC procedure is completed. 

1. AMF requests each SMF to deactivate the PDU session due to 5G SRVCC procedure for all the non IMS DNN.

2. SMF deactivates the PDU session.

3. AMF locally release the PDU session context for the IMS PDU session.

4. AMF initiates the N2 release procedure.

5. Since PDU sessions are still activated in 5GS, if there are DL data for the UE, UPF will receive the DL data for the PDU sessions which are deactivated in 5GS. Since UE is out of the NG RAN cell, the DL data received in UPF are not be able to send to UE. How to handle the received DL data need to be clarified. There are several options.

    Option 1: SMF informs UPF that PDU session deactivation is due to 5G SRVCC in step 2. UPF stores the cause and if there are DL data receiving, UPF locally drop the data without inform SMF.
    Option 2: UPF informs SMF DDN if there are DL data receiving, SMF detects PDU session is deactivated due to 5G SRVCC, SMF reject the DDN and inform UPF that UE is unreachable.

    Option 3: SMF sends the N11 message to AMF if the DDN is received, AMF detects that UE is HO to a UTRAN cell due to 5G SRVCC, AMF informs SMF that UE is not reachable, SMF informs UPF to drop the received DL data.

6. UE locally deactivate the PDU session when UE moves to UTRAN cell.

7. UE can not attach in SGSN and establish the PDP context in SGSN in UTRAN cell because UE can not register in 5G and 3G PS domain simultaneously.

8. After the voice service in UTRAN cell, UE returns back to NG-RAN cell.

9. UE initiates the mobility registration procedure with the list of PDU Session to Be Activated as specified in TS 23.502 to re-activate the PDU session which were established before 5G SRVCC. 

For this solution both UE and 5GC suspend the PDU session after the 5G SRVCC procedure, the advantage is to avoid PDU session re-establishment procedure after UE terminate the voice call and come back to NG-RAN side. The drawback is that the UE can not initiate the PDP context in UTRAN PS domain and all the DL data associated with the suspended PDU session will be dropped in UPF.
6.Y.3
Impacts on existing nodes and functionality
AMF

· After receive PS to CS complete message, AMF shall trigger PDU session deactivation for all the non-IMS DNN.

· A new release cause which indicates 5G SRVCC is sent from AMF to SMF during PDU session deactivation procedure.

· AMF locally release the association to IMS DNN.

· AMF may reject the N11 message without paging UE if there is a DL data/signalling for the UE.
SMF

· A new cause which indicates 5G SRVCC is sent from SMF to UPF during PDU session deactivation procedure. 

UPF
· Locally drop the received DL data if the PDU session is deactivated due to 5G SRVCC.
UE

· Locally deactivate the PDU session in 5GS after HO to UTRAN cell.

· UE can not establish the PDP context in UTRAN cell.

· When moves from UTRAN cell to NG-RAN, UE will trigger a mobility registration procedure in NG-RAN cell.
************************************End of the Change*****************************************
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