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Abstract of the contribution: The paper elaborates a solution whereby multi-homing is achieved over different PDU sessions. 
Discussion
The multi-homing in the 3GPP context is generally referred to as a technique used to connect a UE to a Data Network using multiple UE addresses. There are two main options to enable multi-homing:
· Enable multiple UE addresses within a single PDU session. This approach, for the case of IPv6, is already described in Solutions 4.4 and 4.13, and the mobility and session continuity aspects in Solution 6.1. Also, Solution 5.2 contains the option to allow multiple terminal IPv6 addresses within a PDU session in a way that their use is kept under operator control. 
· Enable multiple UE addresses to the same Data Network over multiple PDU sessions. In this case, the single address/prefix per PDU session principle is applied, but it is possible to establish new PDU sessions whenever the need arises to use a new address. One specific case where this approach is used is in the context of Solution 6.1 in case of SSC mode 3, where a new PDU session can be established to a new TUPF based on network trigger to the terminal before the old PDU session to the old TUPF is removed. However, there is no framework defined for this case which allows an operator to utilize multiple UE addresses in a simple way, without significant UE impact as in the case of Solution 6.1.
This paper addresses the second case, as described below. 

Proposal

It is proposed to add the text below to 23.799 as a new solution. 
--------------------------------FIRST CHANGE---------------------------------------
6.6.X
Solution 6.X: Multi-homing over multiple PDU sessions with network-provided routing rules
6.6.X.1
Architecture description 

When a UE already has an existing PDU session to a given Data Network, a second PDU session to the same Data Network may be established via a trigger from the network to the terminal. This may arise in the following cases.
· When the network determines that a service that the UE uses or intends to use (based on e.g., subscription information, local configuration or explicit signalling) can be better served via another TUPF, such as a local TUPF. 

· In case of mobility, when a new PDU session to a new TUPF should be established before the old PDU session to an old TUPF is released. This case is common with Solution 6.1 SSC mode 3 and the description in Section 6.6.1.2.3 (CN-provided trigger followed by UE-requested PDU Session (SSC mode 3)) applies to this solution as well. 
When a UE has multiple PDU sessions to the same Data Network with multiple addresses/prefixes, the network provides rules to the terminal to decide which address to apply in case of a given traffic flow. This is analogous to the multi-homing variant of Solution 5.2 with the difference that in this solution, the multiple addresses/prefixed are used over different PDU sessions. Hence, in this case the rules determine not only the IP address to be used, but also the PDU Session.
Specifically, for IPv6 the solution relies on RFC 4191 which includes mechanisms by which the network can configure rules into the UE to influence the selection of the address and thereby the selection of the PDU session. This is achieved via sending routing rules together with the IPv6 Router Advertisements. 
For IPv4 the same can be achieved by means of RFC 3442. As an alternative for IPv4 (e.g. if DHCP is not supported), routing information is passed as a control-plane message to the UE.

Editor’s note: It is FFS if IPv4 need to be supported in this solution.

Editor’s note: The DHCPv4 option does not allow for subsequent updates of the routing information. Whether this limitation is an issue is FFS.
Using this mechanism, the networkcan e.g., trigger the setup of an additional PDU session with an additional address/prefix using a local TUPF whenever the network determines that the user intends to use a service for which a local server is available. Using the routing rules configured into the terminal, the network can direct the appropriate flows via the local TUPF using the corresponding address. At mobility events, the network may determine whether or not to trigger the use of a new local TUPF at a new location, depending on how the specific application is supported locally and based on the specific network deployment. 
Editor’s note: It is FFS how service continuity is handled for applications in case they are moved to a different PDU Session because of the routing rule update. 

6.6.X.2
Function description 
6.6.X.2.1
CN-provided trigger for new UE-requested PDU Session, no mobility case
Depicted in Figure 6.6.X.2.1-1 is an example flow illustrating how UE-requested PDU Session is established base on CN-provided trigger. 
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Figure 6.6.X.2.1-1: CN-provided trigger followed by UE-requested PDU Session

1.
UE has an established PDU Session (PDU Session 1) with TUPF1. The PDU Session user plane path involves the RAN, TUPF1 and possibly some intermediate user plane functions (other than TUPF).
2.
At some point the CP functions decide to establish a new PDU Session because TUPF1 may not be optimal considering the current services used by the UE. This trigger may be based e.g., on a combination of subscription information, local configuration and explicit indication from the UE, application or policy entities or from a user plane entity. The CP functions send an [NG1] PDU Session Trigger message to the UE which triggers the UE to request a new PDU Session for the same data network, without releasing PDU Session 1. 
Editor’s note: When the CP function decides to establish a new PDU session due to UE location change or subscription information, it is FFS how the routing rules are determined.
3.
UE sends [NG1] PDU Session Request message to request a new PDU Session. 

4.
The CP functions select a new TUPF (TUPF 2) and configure the user plane path for PDU Session 2 involving the RAN, TUPF2, and any intermediate U-plane nodes. TUPF2 allocates the new IP address/prefix (IP@2) and sends it to the UE using an IPv6 Router Advertisement. Together with the Router Advertisement, TUPF2 also sends routing rules to the UE which govern when the newly allocated address should be used. 
5. UE starts using PDU Session 2. In case an existing data flow is moved over from PDU session 1 to PDU session 2, upper layer mobility mechanisms may be invoked for service continuity. 
6.6.X.2.2
CN-provided trigger for new UE-requested PDU Session, mobility case
In this case, the new PDU session is triggered by UE mobility, and the network decides to set up a new PDU session before releasing the old one. This procedure is executed as defined for Solution 6.1, SSC mode 3, described in Section 6.6.1.2.3. 
6.6.X.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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