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Abstract of the contribution: This contribution discusses Xn based inter NG RAN handover for NextGen system. This contribution is intended for 3GPP TS 23.502 Handover section.
Discussion

This contribution discusses support of Xn based inter NG RAN handover for NextGen system. This contribution provides details on Xn based handovers involving with and without UPF relocation and they are intended for 3GPP TS 23.502 Handover section.
Proposal

***** Start of Change (all new text) *****
4.9.x
Xn based inter NG RAN handover
This clause includes details regarding the Xn based inter NG RAN handover with and without UPF relocation.

4.9.x.1
Xn based inter NG RAN handover without user plane function relocation
This procedure is used to hand over a UE from a source (R)AN to target (R)AN 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 NGC. The presence of IP connectivity between the Source UPF and Target UPF is assumed.
The call flow is shown in Figure 4.9.x 1-1.
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Figure 4.9.x.1-1 – Xn based inter NG RAN handover without UPF relocation

1. The Target (R)AN 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 N3 tunnels to be switched. Depending on the type of target cell, the Target (R)AN includes appropriate information in this message.
2. The AMF sends a N11 Message to an SMF which includes the list of N3 tunnels to be switched.

3. Upon receipt of the N11 Message, the SMF determines that the existing UPF can continue to serve the UE. The SMF maintains the list of the N3 tunnels from the UE context. If some of these N3 tunnels are not accepted by the Target (R)AN, the SMF initiates release of those N3 tunnels at that time. For all accepted N3 tunnels, the SMF sends an N4 Session Modification Request ((R)AN address, tunnel identifiers for downlink user plane) message. 
4. The UPF shall return an N4 Session Modification Response (Tunnel identifiers for uplink traffic) message to the SMF.
5. In order to assist the reordering function in the Target (R)AN, the UPF shall send one or more “end marker” packets on the old path immediately after switching the path. The UPF starts sending downlink packets to the Target (R)AN.

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

6. The SMF sends a N11 Message Response (Tunnel identifiers for uplink traffic) to the AMF.

7. The SMF confirms the N2 Path Switch Request message by sending N2 Path Switch Request Ack (UPF address, Tunnel identifiers for uplink traffic) message to the Target (R)AN. If none of the requested N3 tunnels have been switched successfully, the SMF shall send an N2 Path Switch Request Failure message to the Target (R)AN. 

8. By sending a Release Resources message to the Source (R)AN, the Target (R)AN confirms success of the handover. It then triggers the release of resources with the Source (R)AN. 
4.9.x.2
Xn based inter NG RAN handover with user plane function relocation
This procedure is used to hand over a UE from a Source (R)AN to a Target (R)AN using Xn when the AMF and SMF are unchanged and the SMF decides that the Source UPF is to be relocated. 
Editor’s Note: Impact on UL-CL and/or BP function collocated with Source UPF is FFS

The Source UPF referred in this clause is the UPF which terminates N3 interface in the NGC. The presence of IP connectivity between the Source UPF and Source (R)AN, and between the Target UPF and Target (R)AN, is assumed.
The call flow is shown in Figure 4.9.x.2-1.
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Figure 4.9.x.2-1 - Xn based inter NG RAN handover with Source UPF relocation

Steps 1-2 are the same as discussed in clause 4.9.x.1 of this document.
3. The SMF determines that the Source UPF needs to be relocated based on UPF Selection Criteria according to clause 6.3.3 of TS 23.501 [2] and selects a new Target UPF. The SMF maintains the list of the N3 tunnels from the UE contexts. If some of these N3 tunnels are not accepted by the Target (R)AN, the SMF initiates release of those N3 tunnels at that time. All accepted N3 tunnels are included in an N4 Session Establishment Request message sent to the Target UPF. Target UPF IP address assignment and allocation of downlink and uplink tunnel identifiers are performed by the SMF. An N4 Session Establishment Request (Target (R)AN address, uplink and downlink tunnel identifiers ) message is sent to the Target UPF. 
4. The Target UPF sends an N4 Session Establishment Response message to the SMF. The SMF starts a timer, to be used in step 9. At this point, the Target UPF starts sending downlink packets to the Target (R)AN using the newly received address and tunnel identifiers.
5. If the PDU session anchor function is not collocated with the Target UPF, the SMF will initiate N4 Session Modification procedure with the UPF having PDU session anchor function.

6. The UPF having PDU session anchor function responds with the N4 Session Modification Response. 

7. The SMF sends a N11 Message Response (Target (R)AN address , Tunnel identifiers for uplink traffic) to the AMF.

8. The SMF confirms the N2 Path Switch Request message with the N2 Path Switch Request Ack (Target UPF address, tunnel identifiers for uplink traffic) message. If none of the requested N3 tunnels have been switched successfully. In this case, the SMF shall send an N2 Path Switch Request Failure message to the Target (R)AN. 

9. By sending a Release Resources message to the Source (R)AN, the Target (R)AN confirms success of the handover and triggers the release of resources with the Source (R)AN. 

10. Once the timer has expired after step 4, the SMF initiates Source UPF release procedure by sending an N4 Session Termination Request (Release Cause). 
11. The Source UPF acknowledges with an N4 Session Termination Response message to confirm the release of resources.

***** End of Change *****
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