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Abstract: the P-CR introduces a solution key issue #2 “Enabling interworking for slicing between EPC and 5GC”.

1
Introduction

Key issue #2 focuses on the interworking of slicing between the EPC and 5GC. Specifically, mobility of the UE from the EPC to the 5GC needs to be addressed. The key points to be addressed are:
-
Selecting an AMF based on the slices associated to the active PDN connections the UE has in the EPC.

-
Selecting an appropriate V-SMF based on the slices associated to the active PDN connections the UE has in the EPC.

-
Transferring (in both idle and connected modes) multiple simultaneous PDU Sessions to the same DNN that are associated to different slices and served by different (H-)SMFs.

A solution based on both a UE-based component (for idle mode mobility) and a network based component (for connected mode mobility) is proposed, in order to address both idle mode and connected mode mobility.

2
Proposal

It is proposed to make the following changes to the TR 23.740. All the proposed text is new.

START OF CHANGES
6.X
Solution #X: Slice-aware mobility from EPC to 5GC

6.X.1
Introduction
Editor's note:
This clause lists the key issue(s) addressed by this solution.

The solution addresses key issue number 2.
6.X.2
Functional description

Editor's note:
This clause outlines solution principles, assumptions and high-level architectures, etc.

For mobility from EPC to 5GC, IDLE mode and CONNECTED mode mobility are addressed separately.

6.X.2.1
Idle Mode Mobility from EPC to 5GC 

The SM context in the EPC that is provided to the 5GC in case of mobility from EPC to 5GC does not contain any slicing information. This applies regardless if the UE initially registers and establishes connectivity in 5GC and then moves to EPC, or the UE initially registers and establishes connectivity in EPC. 

As a result, when the UE moves to the 5GC from EPC, the AMF will have no information about the slice (identified by S-NSSAI) associated the UE’s PDN connections moved from EPC. Consequently, the AMF will also not be able to verify whether the AMF selected during the mobility from EPC to 5GC is appropriate for the slices that the UE is connected to for its active PDU sessions.

To address this scenario, a solution is proposed based on the following. 

6.X.2.1.1
Usage of slice mapping information for single-registration mode UEs
The solution uses the mapping of slices to PDN Connections. The UE determines the slice mapping per current release 15 mechanisms:

-
For PDU sessions originally established over 5GC (i.e. before the UE has moved to EPC) the UE applied NSSP to determine S-NSSAI and DNN. When moving to EPC, the UE locally keeps the S-NSSAI information for those PDU sessions moved from 5GC. When moving back to 5GC the UE provides those S-NSSAIs back to the AMF in the slice mapping information.
-
For PDN connections established over EPC, during PDN connection establishment in the EPC, the UE is provided by the PGW-C+SMF via PCO the S-NSSAI associated with the PDN connection, together with a PLMN ID that the S-NSSAI relates to. The UE stores this S-NSSAI and the PLMN ID associated with the PDN connection.
When moving from EPC to 5GC, single-registration mode UEs provide the AMF with slice mapping information containing the S-NSSAIs associated to the PDU Sessions active in the UE. The UE sends the slice mapping information in the Registration request when mobility from EPC to 5GC mobility happens.

The UE sends the slice mapping information and in the roaming case:
-
In the AMF: When the AMF receives the slice mapping information from the UE in the Registration request, the AMF maps S-NSSAIs sent by the UE to S-NSSAIs for the Serving PLMN. AMF selects V-SMFs and V-UPFs based on slice mapping information (instead of default V-SMFs / default V-UPFs as in Rel. 15) 
-
In the UE: When the UE receives the Configured NSSAI for the Serving PLMN (which includes the S-NSSAI values which can be used in the Serving PLMN and a mapping to the corresponding S-NSSAI values in the Configured NSSAI for the HPLMN) in the Registration Accept from the AMF, the UE updates the S-NSSAIs locally stored for sessions created in EPC to reflect the correct S-NSSAI for the current PLMN.

If the network supports interworking without N26 the following applies in addition: when the UE moves its PDN connections to 5GC one by one using the UE initiated PDU Session establishment procedure with "Existing PDU Sessions", then the UE includes the S-NSSAI locally stored for the related PDU session being moved.
6.X.2.1.2
Usage of slice mapping information for dual-registration mode UEs
Dual registration mode UEs also maintain slice mapping information to determine the S-NSSAI to include in the UE initiated PDU Session establishment procedure when the Dual registration mode UE moves PDN connections to 5GC.

In the roaming case when the UE receives the Configured NSSAI for the Serving PLMN (which includes the S-NSSAI values which can be used in the Serving PLMN and a mapping to the corresponding S-NSSAI values in the Configured NSSAI for the HPLMN) in the Registration Accept from the AMF, the UE updates the S-NSSAIs locally stored for sessions created in EPC to reflect the correct S-NSSAI for the current PLMN.
When the UE moves its PDN connections from EPC to 5GC one at a time using the UE initiated PDU Session establishment procedure with "Existing PDU Sessions", then the UE includes the S-NSSAI locally stored for the related PDU session being moved.
6.X.2.2
Connected Mode Mobility from EPC to 5GC 

Selecting the target AMF, and by that a set of network slices, based on information available at the source MME introduces a risk that the UE gets served by an AMF that is not appropriate and possibly by network slice(s) that are not in the UE’s subscription. Even though this is corrected by a subsequent Registration procedure, if network slice isolation is supported it gets violated, and there may be service interruption for the UE. It is necessary to select an AMF that supports the network slices (S-NSSAI) associated to the UE’s PDN connections and allowed by the UE’s subscription. This requires information on the UE’s subscribed S-NSSAIs, and network slices (S-NSSAI) associated to the UE’s PDN connections which the MME does not have.

It is therefore proposed that

 -
for each active PDN connection the UE associates an S-NSSAI with the EPS Bearer ID for the default bearer of the PDN connection. The UE then sends to the serving MME a transparent handover container comprising, for each PDN connection, the EPS Bearer ID for the default bearer of the PDN connection (which identifies the PDN connection) and the associated S-NSSAI per each created PDN connection. The UE sends the information to the MME during an Attach procedure, if PDN connections were established in the 5GS, Tracking Area Update procedures, and upon establishment of a PDN connection in the EPS.
-
At handover from EPS to a 5GS network, the source MME select an AMF based on current mechanisms and ensuring the selected AMF is capable of performing AMF selection (e.g. based on appropriate DNS configuration). The MME provides the transparent handover container to the AMF selected by the MME. The AMF selected by the MME, together with the NSSF, selects a target AMF and forwards the signalling from the source MME to the target AMF. The target AMF is selected considering the S-NSSAIs associated to PDN connections that are in the transparent handover container. The UE does not get registered in the AMF selected by the MME, but only by the target AMF. The target AMF selects V-SMFs and V-UPFs based on slice mapping information (instead of default V-SMFs / default V-UPFs as in Rel. 15).
6.X.3
Procedures

Editor's note:
This clause describes high-level procedures for the solution.
6.X.4
Impacts on existing entities and interfaces
Editor's note:
This clause describes impacts on existing entities and interfaces.

6.X.5
Evaluation

Editor's note:
This clause provides an evaluation of the solution.

The proposed solution supports deployments with and without Décor/eDecor. 

END OF CHANGES
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