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Abstract of the contribution: New handover procedure for the case of multiple parallel PDU sessions with different UP-GWs. 
Introduction
MM_WT_#4 studies connected mode mobility and assignment of CP and UP network functions (as needed) and a related MM procedure. This study includes the intra/inter-RAT mobility scenarios. 
Solution 4.1 (section 6.4.4.1) in TR introduces a scenario where a UE is connected to different UP-GWs with parallel PDU sessions. In this solution the UP-GWs are connected to different Data Networks (DNs) as shown in Figure 6.3.x.x. 


Figure 6.3.x.x Session management model with multiple parallel PDU Sessions
In this scenario, if the UE performs a mobility procedure in the 3GPP access connecting to a new target RAN node (e.g. intra RAT handover), the multiple parallel PDU session tunnels/bearers associated to the UE also need to change to the new target RAN node (i.e. NG3 interface change from source to target RAN). This contribution proposes a solution to handover multiple active PDU sessions from the source RAN node to the target RAN node.
This proposed solution also affects session management KI#4and session and service continuity KI#6.   
Proposal
The text below is proposed for inclusion in TR 23.799.
[bookmark: _Toc248905717][bookmark: _Toc399743733][bookmark: _Toc326248701][bookmark: _Toc324232210][bookmark: _Toc399511925]* * * Start of changes * * * *
[bookmark: _Toc453184217]6.3.x	Connected mode MM for multiple parallel sessions  
This solution applies to Key Issue 3: Mobility management, specifically on connected mode mobility in the intra RAT mobility scenario when a UE has multiple parallel PDU sessions.
[bookmark: _Toc453184218]6.3.x.x	Architecture description
The solution proposed in this clause is based on the architecture diagram agreed in solution 6.4.4.1. The main concept is that a UE is connected to different UP-GWs with parallel PDU sessions. Each UP-GW is connected to different data network and has a NG3 interface with the RAN node. In addition, it is not mandatory to have a convergence point (i.e. like a SGW in the EPC architecture) between the RAN and UP-GWs.

 
Figure 6.3.x.x Session management model with multiple parallel PDU Sessions
In this solution, the MM and SM functions are separated into two different functions and placed independently. However, SM function details and the interface between MM and SM will be discussed in the SM key issue (KI#4). With multiple parallel PDU sessions, when a UE moves across RAN nodes, the active tunnels/bearers in the NG3 interface need to change across the RAN nodes, i.e. similar to X2/S1 based handover in EPC network.  For example, if a UE has two PDU sessions with two UP-GWs (i.e. two NG3 interface between RAN and UP-GWs), and the UE moves from source RAN node to target RAN node, the data paths (i.e. NG3 interface) associated to the two PDU sessions need to be updated in the UP-GWs in order to forward the packets accordingly.   
[bookmark: _Toc453184265]6.3.x.x	Function description
A high-level signalling flow for this solution is provided in the figure below. The procedure is used to handover a UE from source to target RAN node when CP functions (MM and SM) and UP-GWs are unchanged (which is similar to a X2-based handover in EPC).


Figure 6.3.x.x: Connected mode handover with multiple parallel PDU session.
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 Update Request message to the MM 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 (which are unique and allocated during PDU session establishment). In addition, the target RAN node creates the NG3 downlink tunnel identifiers and includes them in this message.
Note: Details of handover preparation and execution messages will be discussed in RAN working groups.
2. The MM forwards the RAN path update message to a SM function in a Session Update Request message.
3. The SM sends the Session Update Request message to UP-GW1 and UP-GW2 (i.e. 3a and 3b messages) with the RAN address and tunnel ID for the respective PDU sessions. The SM differentiates the UP-GWs based on the session IDs, since each session ID is mapped to a UE PDU session in the UP-GW. 
Note: The details of SM function are FFS (or maybe discussed in SM KI).
4.  Each UP-GW updates the traffic path and sends a Session Update Response message to the SM (i.e. 4a and 4b). In case of changes in the NG3 interface identifiers for uplink traffic (e.g. UP-GW address and tunnel ID), the UP-GWs includes changes in this response. After updating the path from source to target RAN node, each UP-GW sends the downlink traffic to the target RAN node.
5. The SM function sends an ack to the MM function in a Session Update response message. In case of any changes received from any of the UP-GW for NG3 interface, the SM includes those changes in this response message.
6. The MM function sends an ack to the target RAN node in a Path Update Response message. The target RAN node starts forwarding uplink packets in the new data paths.  
Note: The case of PDU sessions managed by different SM functions is FFS.
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