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1
Discussion
As indicated in Key Issue 1 (Support of Network Slicing), the NextGen network should "enable a UE to simultaneously obtain services from one or more specific network slice instances". This document specifies a solution to fulfil this requirement. It is based on the following observations:

· For each application in the UE we may select a network slice that can best serve the traffic of this application. For example, an IMS voice client in the UE is likely served best by a network slice configured to support the Mobile Broadband use case. On the contrary, an app in the UE that operates as IoT gateway (e.g. collects and forwards infrequent data from nearby sensors to a cloud server) is likely served best by a network slice configured to support the massive IoT use case. By having different applications served by different network slices we can optimize the resource utilization in the network and simultaneously meet the performance requirements of the individual applications.
· It is therefore necessary for the UE to provide "assistance information" to the network for slice selection that depends on the application which requests network connectivity. 
Based on the above observations, the following solution is proposed.
6.1.x
Solution 1.x: PDU Sessions served by different Network Slices
This solution addresses Key Issue 1 (Support of Network Slicing) and specifically the requirement indicating that the NextGen network should "enable a UE to simultaneously obtain services from one or more specific network slice instances". It also addresses Key Issue 4 (Session management).
6.1.x.1
Architecture description
The key aspects of the solution are illustrated in Fig. 6.1.x.1-1 and are further described below. The solution enables a UE to determine a "Usage Class" for each PDU session and to provide to the network the determined "Usage Class" as assistance information for slice selection.
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Fig. 6.1.x.1-1
1. 
The UE may have multiple PDU sessions each one associated with a "Usage Class". The "Usage Class" is essentially assistance information provided to the network when the PDU session is established and enables the network to select a network slice that can best serve the PDU session. For example:
a.
A PDU session with "Usage Class" = "Infrequent messaging" (see Note 1) could best be served by a network slice configured to support the massive IoT use case.

b.
A PDU session with "Usage Class" = "Mission critical" could best be served by a network slice configured to support the mission critical use case.

c.
A PDU session with "Usage Class" = "General purpose" could best be served by a network slice configured to support the mobile broadband use case.
NOTE 1:
The values of "Usage Class" used above are arbitrarily chosen for the sake of the example.


Fig. 6.1.x.1-1 shows a UE with three different PDU sessions: one with "Usage Class"=x which is routed via the network slice instance A and two with "Usage Class"=y which are both routed via the network slice instance B.


Note that the "Usage Class" in this solution is similar to the "Usage Type" in TR 23.711 (eDECOR) – it is also used to assist the network selecting a network slice. However, the "Usage Class" is used to characterize a PDU session (not the UE as in TR 23.711) and it is determined by the UE for each requested PDU session as described below.
2. 
When an app in the UE requests a new IP flow (e.g. a new network socket), the UE determines a "Usage Class" for this IP flow. This is determined by using the "Usage Class Selection Policy" (see Fig. 6.1.x.1-1) which is provisioned in the UE and contains a list of prioritized rules matching different IP flows with different "Usage Classes". For example, the "Usage Class Selection Policy" may contain the following rules:
a.
Rule 1, priority 1: App-id=com.example.app1, "Usage Class"=x

b.
Rule 2, priority 2: App-id=com.example.app2, "Usage Class"=y

c.
Default rule: "Usage Class"=y

The "Usage Class Selection Policy" can be provided to UE by the HPLMN or by a VPLMN. In roaming scenarios, the UE applies the policy of the registered PLMN (RPLMN), if it exists.
NOTE 2:
Since any PLMN can provide policy to UE that includes its own "Usage Classes" it might not be necessary to define values for "Usage Classes" that are common to all PLMNs. Each PLMN may use its own proprietary values.

Editor’s Note: It is FFS how the "Usage Class Selection Policy" can be provided to UE.
3. 
If the UE has a PDU session that matches the "Usage Class" of an IP flow, then the UE routes the IP flow to the matching PDU session. In the example diagram shown in Fig. 6.1.x.1-1, the UE would determine that an IP flow from the IoT app has "Usage Class"=x, so it would route this IP flow to PDU Session 1 which has the same "Usage Class". If the UE has multiple PDU sessions matching the "Usage Class" of an IP flow, then it selects one of these PDU sessions via other means (e.g. by using inter-APN selection policy; see TS 23.402).

4.
If the UE has no PDU session that matches the "Usage Class" of an IP flow, then the UE requests the establishment of a new PDU session with the "Usage Class" of the IP flow. An example message flow for this case is shown in Fig. 6.1.x.1-2. In step 2 the UE determines the "Usage Class" of a new IP flow and identifies that there is no PDU session in the UE matching this "Usage Class". Therefore, in step 3 is starts the establishment of a new PDU session (shown as "data connection"). The determined "Usage Class" of the IP flow is provided to the RAN as assistance information for network-slice selection, as shown in step 5.
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Fig. 6.1.x.1-2
5.
When an app in the UE wants to establish a new PDU session, the app itself may provide (to mobile OS) a "Usage Class" for the PDU session. If the app does not provide the "Usage Class", the UE may either use a default "Usage Class" when requesting the PDU session, or may use no "Usage Class" in which case the network selects a network slice based on subscription data and/or network policy and provides the selected "Usage Class" to the UE.


The default "Usage Class" may be determined from the default rule of the "Usage Class Selection Policy", as shown in bullet 2 above.
6.1.x.2
Function description

Editor’s Note: It is FFS is this clause is required for this solution.

6.1.x.3
Solution evaluation

Editor’s Note: The solution evaluation is FFS.
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