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Abstract of the contribution: This paper discusses PDU session handling in HO procedure.
1. Discussion
In the SA2#120 meeting, we have a discussion about how to handle the PDU session which is not included in the path switch list, whether to deactivate or release the PDU session is FFS. Another issue is that target RAN may accept a partial QoS flow in the PDU session, how to handle the not accepted QoS flow in the PDU session is also postpone in the next meeting. This paper is proposed to solve these problems.
(1) Deactivated PDU session

Selective PDU session activation is supported in 5G, UE may have deactivated PDU sessions in connected mode. RAN does not have the information about the deactivated PDU sessions and the N3 tunnel is not established for the deactivated PDU session. During the HO procedure, target RAN performs the admission control only for the activated PDU session, the deactivated PDU session context is kept in SMF during the HO procedure.
Proposal 1: For the deactivated PDU session, SMF keeps the deactivation status for the PDU session after the HO procedure.

(2) Not accepted PDU session

For the PDU session which is not accepted in the target RAN, the PDU session can not be kept in the target network. But whether release or deactivate the PDU session is FFS. If SMF only deactivate the PDU session, the UE or the UPF may request SMF to reactivate the PDU session very quickly due to data transmission, but the target RAN will reject the activation request again due to lack of resource. In order to avoid signalling exchange between RAN and SMF, it is suggested to release the PDU session which is not accepted by the target RAN.
Proposal 2：For the PDU session which is not accepted by the target RAN, the SMF release the PDU session after the HO procedure.
(3) Partial QoS flows accepted by the target RAN for the PDU session

During the HO preparation procedure, the target RAN may not have enough resources to accept all the QoS flows in the PDU session but only partial QoS flows are accepted in the target side. The PDU session ID is included in the accepted list, the accepted QoS flow information should be sent to SMF along with the PDU session ID to indicate that only partial QoS flows are accepted for the PDU session in the target RAN. After the HO procedure, the SMF initiates the PDU session modification to remove the non-accepted QoS flows from the PDU session.

Proposal 3: For the PDU session which is partial accepted by the target RAN, SMF initiates the PDU session modification to remove the non-accepted QoS flows from the PDU session.
2. Proposal

***** START of 1st CHANGE *****
4.9.1.1
Xn based inter NG RAN handover

This clause includes details regarding the Xn based inter NG RAN handover with and without UPF relocation.

Editor's note:
Impact of centralized deployment being discussed in RAN3 is FFS.

Editor's note:
It is FFS whether to define separate call flows for roaming scenarios.

Editor's note:
Definition of Xn is defined by RAN.

4.9.1.1.1
Xn based inter NG RAN handover without User Plane function relocation

This procedure is used to hand over a UE from a source RAN to target RAN using Xn when the AMF is unchanged and the SMF decides to keep the existing UPF. The UPF referred in this clause is the UPF which terminates N3 interface in the 5GC. The presence of IP connectivity between the Source UPF and Target UPF is assumed.

The call flow is shown in figure 4.9.1.1.1-1.
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Figure 4.9.1.1.1-1 – Xn based inter NG RAN handover without UPF relocation

1.
The Target RAN sends an N2 Path Switch Request message to an AMF to inform that the UE has moved to a new target cell and a list of PDU Sessions to be switched. Depending on the type of target cell, the Target RAN includes appropriate information in this message.


For the QoS flows to be switched to the Target RAN, the N2 Path Switch Request message shall include the list of accepted QoS flows.
2.
The AMF sends N2 SM information by using an N11 Message to each SMF associated with the list of PDU Sessions received in the N2 Path Switch Request.


For the PDU Sessions to be switched to the Target RAN, upon receipt of the N11 Message, each of these SMFs determines whether the existing UPF can continue to serve the UE. If the existing UPF cannot continue to serve the UE and it is not a PDU session anchor, steps 3-11 of clause 4.9.1.2 are performed. Otherwise, the following steps 3 to 6 are performed by each of these SMFs if their existing UPFs can continue to serve the UE.


For the PDU session(s) which all the QoS flows are not accepted by the Target RAN, the SMF deactivates the PDU sessions after the HO procedure. 
Editor’s note:
It is FFS whether to release or deactivate the PDU session(s) which all the QoS flows are not accepted by the Target RAN.
For the PDU session that only partial QoS flows are accepted by the target RAN, SMF initiates the PDU session modification procedure to remove the non-accepted QoS flows from the PDU session after the HO procedure.
For the PDU session(s) which are deactivated before HO procedure, the SMF(s) keep the deactivation status after HO procedure. AMF sends the UE’s location information to the corresponding SMF if the mobility event is subscribed. SMF may reselect a UPF according to the current UE’s location for the PDU session.
Editor's note:
Handling of UPF relocation of the PDU session anchor is FFS.

3.
For PDU Sessions requested by the Target RAN, the SMF sends an N4 Session Modification Request (RAN address, tunnel identifiers for downlink User Plane) message to the UPF.

4.
The UPF returns an N4 Session Modification Response (Tunnel identifiers for uplink traffic) message to the SMF after requested PDU Sessions are switched.

5.
In order to assist the reordering function in the Target RAN, the UPF sends one or more "end marker" packets on the old path immediately after switching the path. The UPF starts sending downlink packets to the Target RAN.

NOTE:
Step 6 can occur any time after receipt of N4 Session Modification Response at the SMF.

6.
The SMF sends an N11 Message Ack (CN Tunnel Information) to the AMF for PDU Sessions which have been switched successfully.

7.
Once the N11 Message Response is received from all the SMFs, the AMF aggregates received CN Tunnel Information from these responses and sends this aggregated information as a part of N2 SM Information in N2 Path Switch Request Ack to the Target RAN. If none of the requested PDP Sessions have been switched successfully, the AMF shall send an N2 Path Switch Request Failure message to the Target RAN.

8.
By sending a Release Resources message to the Source RAN, the Target RAN confirms success of the handover. It then triggers the release of resources with the Source RAN.

***** End of CHANGE *****
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