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Abstract of the contribution: Xn based handover without SMF relocation, when a UE has single/multiple N3 interfaces.
Discussion

In TS 23.501 clause 4.2.3, it has been agreed the architecture for multiple PDU sessions where multiple SMFs are selected for multiple PDU sessions. In this case, a UE connects to different UPFs for multiple PDU sessions, which are pointing to different Data Networks (DNs). 
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Figure 4.2.3-3: Applying non-roaming 5G System architecture for multiple PDU session in reference point representation

If a UE moves across the network when connected to multiple UPFs, the active parallel PDU session will need to handover between the RAN nodes with/without Xn interface in order to maintain the session continuity. 
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Figure 1: Xn based handover when a UE connected to multiple UPFs 

Proposal

Based on the discussions above, it is proposed to capture the below Xn based handover procedure when a UE connected multiple UPFs in the TS 23.502 accordingly.
* * * * Start of Change * * * * 
4.9
Handover procedures

4.9.1
Intra RAN Handover
4.9.1.x
General
These procedures are used to hand over a UE from a source RAN node to a target RAN node using the Xn reference point. In these procedures the AMF is unchanged. Two procedures are defined depending on whether the SMFs is unchanged or is relocated. In addition to the Xn reference point between the source and target RAN nodes, the procedures rely on the presence of N2 reference point between the AMF and the source RAN node as well as between the AMF and the target RAN node.

The handover preparation and execution phases are performed as specified in TS 38.300 [x].

4.9.1.x.y. Xn based handover without SMF relocation.

This procedure is used to hand over a UE from a source NG RAN to a target NG RAN using the Xn reference point. In this procedure, a UE is connected to different UPFs for multiple PDU sessions and each PDU session is pointing to different DNs. When a UE moves across NG RAN nodes, the PDU sessions in the different N3 interfaces need to switch across the RAN nodes.
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Figure 6.4.x.x: Xn based handover without SMF relocation
The procedure starts with a handover from a Source RAN node to a Target RAN node. Then:
1.
The target RAN node sends a Path Switch Request message to the AMF function to inform that the UE has changed the RAN node. In this message, it includes the target RAN node address, the list of PDU session identifiers (e.g. PDU session IDs). In addition, the target RAN node also sends the N3 downlink tunnel identifier to the AMF. If a UE has multiple N3 interfaces for different PDU sessions, RAN node sends a downlink tunnel identifier for each N3 interface.
NOTE x:
Details of handover preparation and handover execution will be discussed in RAN working groups.

2.
The AMF sends a N11 Session Modify Request (PDU session ID, RAN node address and N3 downlink tunnel identifier) message to the V-SMF. If the UE has multiple PDU session, which served by different V-SMFs, then AMF will send this message to each V-SMF with respective parameter (e.g. N3 downlink tunnel identifier) which is sent by the RAN node. AMF identifies the serving SMF based on the PDU session identifier..
3.
The V-SMF forwards the N4 Session Modify Request message to the V-UPF.

4.
The V-UPF starts sending downlink packets to the target RAN node using the newly received RAN address and N3 downlink tunnel identifier. A N4 Session Modify Response message is sent back to the V-SMF. In case of any changes in the N3 interface identifiers for uplink data (e.g. UPF address (IP address) and tunnel ID) and also N9 interface identifiers, the V-UPF includes these changes in this response.

NOTE y:
Step 2 and procedure steps (A), will repeated for each V-SMF, which controls a PDU session for a UE, e.g. if a UE has multiple N3 interface for different PDU session and, each PDU session is managed by the different V-SMFs. In this case, steps (A) will repeated for each V-SMF.

5.
In case of any changes need to be reported to the H-SMF e.g. location information, the V-SMF sends the N16 Session Modify Request to H-SMF.
6.
The H-SMF sends an ack in N16 Session Modify Response message to the V-SMF.

7.
The SMF forwards the N11 Session Modify Response message to the AMF. 
NOTE z:
Procedure steps (B), will repeated for each V-SMF and H-SMF, which controls a PDU session for a UE, e.g. if a UE has multiple N3 and N9 interfaces for different PDU session and, each PDU session is managed by the different V-SMFs and H-SMFs. In this case, steps (B) will repeated for each V-SMF and H-SMF.
8.
The AMF confirms the Path Switch Response message with the Path Switch Request Ack message. Any changes in the N3 interface identifiers for uplink data in step#4; it will notified in this response to the RAN node.

9.
Target RAN node sends the Release Resource message to inform the handover success to the source RAN node.

10.
The UE initiates a Registration Update procedure if there are any changes in the UE registration and tracking area.
* * * * End of Changes * * * *
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