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Abstract of the contribution: Generalize the solution to other cases which can be also supported with the same solution approach.
Discussion
Solution 4.4 shows how a single PDU session can handle multiple IP addresses in parallel. The solution makes use of a user plane function acting as a “branching point,” so that uplink traffic is directed to the appropriate “IP anchor” point based on the source address being used by the terminal. 
The current description of the solution limits its applicability to IPv6. However, the same principle can also be applied to IPv4 to allow multiple IPv4 addresses for a single PDU session. The use cases mentioned in the solution can apply here as well: both the service continuity case and the access to local services case may make use of IPv4. When multiple addresses apply for a single PDU session, a branching point may be inserted into the user plane path as needed. Text updates are proposed to update the solution description accordingly.
Furthermore, access to local services can also be based on using a single IP address/prefix and on operator controlled filter criteria. This has already been described in the context of solution 5.2. This is also an example where there could be multiple “IP anchor points” for a single PDU session. It is proposed to reference also solution 5.2 as an option and update the text accordingly. 
Proposal

It is proposed to update solution 4.4 in 23.799 based on the discussion above as follows.
--------------------------------FIRST CHANGE---------------------------------------

6.4.4
Solution 4.4: Session Management model for multiple parallel PDU Sessions and for multi-homed PDU Session
This solution addresses WT#1 (SM model) and WT#2 (relation between SM and MM).
6.4.4.1
Architecture description
This clause describes a session management model focusing on the following two cases:

-
Multiple parallel PDU Sessions of IPv4, IPv6, IPv4/IPv6 (if this type is supported in NextGen) or non-IP type;

-
Multi-homed PDU Session.
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Figure 6.4.4.1-1: Session management model with multiple parallel PDU Sessions

The proposed solution assumes the following session management model principles:

-
A PDU Session establishment and release is performed using NG1 signalling as in solution 4.2 and 4.3.

-
A PDU Session is identified with a Data Network Name (DNN).

Editor's note: It is FFS whether the DNN is identical to the APN.

-
CP functions in the NextGen core configure the user plane path for the PDU Session.

-
The user plane path in the NextGen core consists of user plane gateways (UP-GWs). The number of UP-GWs for a PDU Session is not imposed by the specification.

-
For UE with multiple PDU sessions there is no need for mandatory “convergence point” similar to the SGW. In other words, going out of the RAN the user plane paths of PDU Sessions belonging to the same UE may be completely disjoint. This also implies that for idle mode UEs (if NextGen_Idle state is supported) there can be a distinct buffering node per PDU Session.

-
A user plane path is materialised as a tunnel. There is one tunnel per PDU Session between two entities. The tunnel carries all traffic of a PDU Session, regardless of the QoS requirements of individual traffic flows. The tunnel encapsulation header needs to be able to carry per-packet QoS markings and possibly other information.

-
The network may decide to reconfigure the user plane path of a PDU Session outside of any UE mobility event.

-
Multiple PDU Sessions to the same Data Network are supported as described in Solution 4.3 (clause 6.4.3) or by using a multi-homed PDU Session described below.

-
A PDU Session may be associated with one or multiple IPv6 prefixes or IPv4 addresses. The latter case is referred to as multi-homed PDU Session and is described in Figure 6.4.4.1-2 and Figure 6.4.x.1-3. In this case the PDU Session provides access to the Data Network via two separate IP anchors. The two user plane paths leading to the IP anchors branch out of a common UP-GW referred to as “branching point”. The branching point is a logical functionality which may be co-located with other entities (e.g., a UP-GW for one of the IP anchors or the RAN). The branching point functionality ensures that uplink packets take the appropriate path based on the UE’s source address or other header fields.  
- 
In case of IPv6, the use of multiple IPv6 addresses could be based on IETF RFC 7157 “IPv6 Multihoming without Network Address Translation” or RFC 4191 “Default Router Preferences and More-Specific Routes”.  
-
The multi-homed PDU Session may be used to support make-before-break service continuity as described in Solution 6.1 (SSC mode 3 in clause 6.6.1), illustrated in Figure 6.4.4.1-2. The multi-homed PDU session may also be used to support  cases where UE needs to access both a local service (e.g. Mobile Edge Computing server) and the Internet, illustrated in Figure 6.4.4.1-3. Access to local services may also be realized using the same address/prefix as for other services, as described in Solution 5.2 in more detail. In this case, the branching point may use filtering criteria other than the source IP address for uplink traffic. 

-
A branching point for a given session may be inserted or removed by the control plane on demand. For example, when a session is first created initially with a single address/prefix, no branching point is needed. When a new address/prefix is added to the session, a branching point may be inserted. After the release of the additional addresses/prefixed, the branching point may be removed by the control plane when there is only a single address/prefix for the session. 


Editor's note: The branching point is a logical function and it is FFS how it is mapped to the architecture entities 
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Figure 6.4.4.1-2: Multi-homed PDU Session: service continuity case
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Figure 6.4.4.1-3: Multi-homed PDU Session: access to local DN

6.4.4.2
Function description 
6.4.4.3
Solution evaluation 
Editor's note: This clause will contain evaluation on the system impacts, e.g., UE, access network and non-access network.
--------------------------------END CHANGE---------------------------------------
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