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1
Discussion

This solution proposes basic procedure to support handover under the assumption of the following NextGen system architecture.
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· CP-MM handles the following functional components relating to handover:

· Mobility management: Receives request of handover from RAN and respond with handover decision to RAN. Check mobility level of the UE and location of the UE to support handover.
· Inquiring UP-GW relocation: trigger CP-SM to determine relocation of TUPF.

· Routing SM message between RAN and CP-SM: CP-MM cannot examine SM message between RAN and CP-SM. CP-MM transfers SM message in a transparent container. In order to route to appropriate target for the SM message, RAN and CP-SM needs to provide some form of information for routing.
· CP-SM handles the following functional components relating to handover:

· SSC mode check: keeps track of session continuity (i.e., SSC mode) of PDU session for UE and decides how to support UP-GW relocation.

· UP-GW (re-)selection: (re-)selects UP-GW based on DNN, UE location, SSC mode of PDU session, UE subscription data and etc.

· UP path control: sends/receives signalling with UP-GW in order to create/modify/delete UP path between RAN and UP-GW for PDU session of UE

When UE in NG CM-connected state moves to a new cell, the handover is triggered by a source RAN (e.g., NG-BS) and informed to CP-MM. The CP-MM checks mobility level for the UE. If the UE needs to be supported handover, the CP-MM inquiries CP-SM to proceed the handover and to determine the need for UP-GW relocation based on network topology, SSC mode of active PDU session(s). If it decides to relocate the UP-GW, the CP-SM triggers UP-GW relocation after successful handover completion. 
RAN and CP-SM interacts each other using SM message which is transparent to the CP-MM. In order to route the SM message to correct CP-SM, some form of identity is required to be included by both RAN and CP-SM.
On the other hand, for the NG-X2 based handover, it depends on RAN WG’s work. Therefore it needs to be done first in SA2 to introduce basic handover procedure which is not NG-X2 based handover.
2
Proposal

The following solution is proposed to be updated to TR 23.799.

***** Start of Change # 1 *****

6.3.x
Solution 3.x: Handover procedure
This solution addresses WT #4 of Key issue 3, from the following perspectives:
   - Relationship between CP-MM, CP-SM and UP-GW
   - Role of CP and UP functions during a handover
   - UP-GW (or UP anchor point) relocation and PDU session update triggered by a handover.
This solution assumes NG3 interface between RAN and UP anchor point without a separate mobility anchor GW between them.
6.3.x.1
Architecture description

The following functional components are split between CP-MM and CP-SM:

· CP-MM handles the following functional components relating handover:

· Mobility management: Receives request of handover from RAN and respond with handover decision to RAN. Check mobility level of the UE and location of the UE to support handover.
· Inquiring UP-GW relocation: trigger CP-SM to determine relocation of UPF.

· Routing SM message between RAN and CP-SM: CP-MM cannot examine SM message between RAN and CP-SM. CP-MM forwards SM message between the RAN and CP-SM based on the RAN ID and CP-SM ID.  
· CP-SM handles the following functional components relating handover:

· SSC mode check: keeps track of session continuity (i.e., SSC mode) of PDU session for UE and decides how to support UP-GW relocation.

· UP-GW (re-)selection: (re-)selects UP-GW based on DNN, UE location, SSC mode of PDU session, UE subscription data and etc.
· UP path control: sends/receives signalling with UP-GW in order to create/modify/delete UP path between RAN and UP-GW for PDU session of UE
When CP-SM determines UP-GW relocation is required due to the handover procedure, UP-GW relocation is triggered by CP-SM after successful completion of handover procedures.
6.3.x.2
Function description

6.3.x.2.1
NG2 based Handover relating UP-GW relocation
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Figure 6.3.x.2.2-1: NG2 based Handover with UP-GW relocation
0. Based on the interaction between UE and Source RAN (e.g., measurement report), the source RAN decides to trigger handover procedure.

1. The source RAN sends a handover required message to the CP-MM. The information of target RAN is included in this message such as target RAN ID which can be identified by CP-MM. Also RRC context for the UE can be included in a transparent container for RRC information.
2. The CP-MM determines the handover required message to support handover for the UE with regards to the mobility level. If the mobility level of the UE has restricted in some area, the CP-MM can decide not to trigger handover. If the CP-MM decides to proceed handover, the CP-MM sends a UPF relocation inquiry message (UE identity, target RAN ID, location information) to CP-SM. The location information can be included in this message which indicates the location area information (e.g., tracking area or cell ID(s)) served by target RAN. The location information or the target RAN ID is used to determine UPF relocation.
NOTE 1: In case of presence of multiple CP-SMs for the UE, the CP-MM sends the UP-GW relocation inquiry to each of CP-SMs, respectively.
3. The CP-SM checks data forwarding availability. In addition, the CP-SM determines UPF needs to be relocated or not based on network topology (i.e., location), SSC mode of PDU session, UE subscription information. If the CP-SM determines the UPF relocation is required, the CP-SM triggers the UPF relocation when the handover procedure is successfully completed.
4. The CP-SM responds to step 2 as UPF relocation answer (UE Identity, Target RAN ID, and Session Setup message, data forwarding indication). Session Setup message is SM message which is transparent to CP-MM. Session ID and QoS for the session and TEID for the UPF 1 are included in the Session Setup message to establish uplink PDU session between target RAN and UPF 1. The CP-SM can indicate in the Session Setup message that data forwarding is supported. The data forwarding indication indicates the support of data forwarding session setup. If it is not supported, step 7 to 9 is not performed, and the CP-MM can trigger handover command as step 10 immediately.
5. The CP-MM sends handover request message to the target RAN including the Session Setup message received from the CP-SM. In this message, transparent container for RRC information received from step 1 is included as well.
6. The target RAN sends back handover ACK (Transparent Container, CP-SM ID, Session Setup response) to responds to the CP-MM. Session Setup response is SM message which is transparent to CP-MM. CP-MM routes the SM message based on CP-SM ID. The target RAN includes a transparent container for RRC information to forward to the source RAN. The Session Setup response message is included to respond session setup to the UPF. If data forwarding is supported, the target RAN allocates TEID for data forward and includes it in the Session Setup response message.

7. The CP-MM stores the transparent container for RRC information for the source RAN. And the CP-MM forwards the SM message to the CP-SM.
8. If the CP-SM receives the TEID for data forward from the target RAN, the CP-SM establish the data forwarding session to the UPF 1 from the target RAN.

9. The CP-SM sends Session Setup message for data forwarding to the source RAN. In this message, TEID for data forwarding is included. The CP-SM indicates the source RAN ID in the forward SM message.
10. The CP-MM sends handover command to the source RAN. In this message, the transparent container for RRC information received from step 6 is included. If the CP-MM receives the SM message from the step 9, the SM message is included in the handover command message.
11. The UE performs a handover from source RAN to target RAN.
11a to 11b. If the data forwarding is supported, the source RAN can send PDU status of the UE to the target RAN to ensure the in-sequence delivery. It is transparent to the CP-MM, so CP-MM forwards the message to the target RAN.
12. The target RAN notifies to the CP-MM the handover is completed. In this message, SM message is included to inform CP-SM the downlink TEID of the target RAN for the new PDU session. The target RAN indicates the CP-SM ID in the message.
13. The CP-MM forwards the SM message received from the step 12 to the CP-SM.

14. The CP-SM modify the PDU session to establish downlink PDU session between the target RAN and the UPF 1. Now PDU session between the target RAN and the UPF 1 is available for both uplink and downlink.

15. The CP-MM triggers UE context release to the source RAN.

16. The source RAN releases the UE context and ACK to the CP-MM. And the source RAN informs the CP-SM the data forwarding session is not needed anymore.

17. The CP-MM forwards the SM message received from the step 16 to the CP-SM.

18. The CP-SM releases data forwarding PDU session.

NOTE: The target RAN releases the data forwarding PDU session based on inactivity.

19. If the CP-SM has determined UPF relocation is required at the step 3, it triggers UPF relocation to UPF 2. 

NOTE 2: Detailed procedure of the UPF relocation is defined under the key issue #6.

6.3.x.3
Solution evaluation

Editor's note: This clause will contain evaluation on the system impacts, e.g. UE, access network and non-access network.

***** End of Change # 1 *****
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