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Abstract of the contribution: This document introduces a new solution proposal for Key Issue 2 (EPC interworking).
1.
Introduction
This solution bases on the principle the AMF using the NF service to find out the S-NSSAI for the ongoing PDN Connections, when the UE moves from EPC to 5GC.
As specified in Rel-15, when the UE moves from EPC to 5GC, the AMF uses the Nnrf_NFDiscovery service operation and PGW-C address (FQDN) as an input parameter to discover the corresponding SMF address (FQDN or IP address).  

In this solution, the NRF is used to map the PGW-C address to SMF address and corresponding S-NSSAI. For example, the NF discovery service (Nnrf_NFDiscovery) is enhanced to include also the S-NSSAI that is served by the SMF. The NRF returns the S-NSSAI of the SMF, along the SMF address, when the AMF discovers the SMF via Nnrf_NFDiscovery service operation. 
As it has been concluded in Rel-15 the SMF can serve multiple S-NSSAIs, then the PGW-C must be configured with TEID ranges, one TEID range per S-NSSAI served by the SMF. The NRF is configured with the mapping from PGW-C address and TEID range to SMF address and S-NSSAI. The AMF uses the PGW-C address and TEID received from MME as an input to find out the corresponding SMF address and S-NSSAI. Nnrf_NFDiscovery service operation is enhanced to include also the PGW-C TEID as an input parameter for SMF discovery.  

2. 
Proposal
It is proposed to add the solution below in TR 23.740
*** Start of changes (all text is new) ****
6.X
Solution X: Using the NF discovery to find the S-NSSAI.   
6.X.1
Introduction
This solution addresses the key issue#2: Enabling interworking for slicing between EPC and 5GC, and especially how to select the target AMF and V-SMF based on the S-NSSAI of the ongoing PDN connection in mobility from EPC to 5GC.
6.X.2
Functional description

The solution is based on following principles on how to find out the S-NSSAI for the ongoing PDN connections:

As specified in Rel-15, when the UE moves from EPC to 5GC, the AMF uses the Nnrf_NFDiscovery service operation and PGW-C address (FQDN) as an input parameter to discover the corresponding SMF address (FQDN or IP address).  
In this solution, the NRF is used to map the PGW-C address to SMF address and corresponding S-NSSAI. For example, the NF discovery service (Nnrf_NFDiscovery) is enhanced to include also the S-NSSAI that is served by the SMF. The NRF returns the S-NSSAI of the SMF, along the SMF address, when the AMF discovers the SMF via Nnrf_NFDiscovery service operation. As the Nnrf_NFDiscovery service operation is generic, it could return the S-NSSAI also in general SMF discovery not related to EPC interworking. In this case, the S-NSSAI is not used. 

As it may be the SMF serves multiple S-NSSAIs, then the PGW-C must be configured with TEID ranges, one TEID range per S-NSSAI served by the SMF. The NRF is configured with the mapping from PGW-C address and TEID range to SMF address and S-NSSAI. The AMF uses the PGW-C address and TEID received from MME as an input to find out the corresponding SMF address and S-NSSAI. Nnrf_NFDiscovery service operation is enhanced to include also the PGW-C TEID as an input parameter for SMF discovery.  
Rest of the procedures follow the principles in Solutions 5 and 6 on how to select the Target AMF and V-SMF: 

-
In connected mode, the MME selects the AMF as currently specified in Rel-15. This AMF then acts as an Initial AMF and uses the above procedure to find out the S-NSSAI for each PDN Connection. Based on the list of S-NSSAIs, the Initial AMF can select the Target AMF, using the NSSF service as in Rel-15. The Initial AMF forwards the list of PDN Connections associated with the S-NSSAI and SMF address to the Target AMF. In home-routed roaming case, the Target AMF selects the V-SMF based on the S-NSSAI received from the Initial AMF. 

-
In idle mode, once the Target AMF has used the above procedure to find out the S-NSSAI for each PDN connection it received from the MME. In home-routed roaming case, the Target AMF selects the V-SMF based on the S-NSSAI (in home-routed roaming case).
It should be noted, that although the above description uses the NRF for SMF discovery, depending on the conclusions in FS_eSBA, also the common Service Framework may be used for service instance discovery.
6.X.3
Procedures

6.X.3.1
EPS to 5GS handover using N26 interface
Editor's note:
This clause describes high-level procedures for the solution.
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Figure-6.X.3.1-1: EPS to 5GS handover using N26 interface
1.
Step 1 to step 3 are the same as in Rel-15 EPS to 5GS handover using N26 interface. The AMF selected by the MME becomes an Initial AMF in this solution.
4.
The Initial AMF uses the PGW-C address and TEID in PDN Connections received from the MME as an input parameter to NRF (e.g. Nnrf_NFDiscovery) service to discover the SMF address. The NRF returns also the S-NSSAI for the SMF for each PDN Connection.  

If the Initial AMF cannot serve all the S-NSSAI(s), the Initial AMF invokes the Nnssf_NSSelection_Get service operation from the NSSF to select the Target AMF.
In home-routed roaming case, if the VPLMN and HPLMN have an SLA to support non-standard S-NSSAI values in the VPLMN, the Initial AMF uses the NSSF of the VPLMN to map the S-NSSAI values to the respective S-NSSAI values to be used in the VPLMN.
5.
In case the Target AMF is different to Initial AMF, the Initial AMF sends Namf_Communication_CreateUEContext service operation (Target 5GAN Node ID, Source to Target Transparent Container, EPS MM Context, EPS Bearer Context(s), , list of S-NSSAI(s) and SMF addresses received in step 4) message to the Target AMF. In home-routed roaming case, the Target AMF selects the V-SMF based on the S-NSSAI associated with the PDN Connection. 
Steps 6-26 are the same as in Rel-15 EPS to 5GS handover procedure using N26 interface in clause 4.11.1.2.2 of TS 23.502. 
6.X.4
Impacts on existing entities and interfaces
No impact on EPC.
No impacts on UE.
The Initial AMF uses the NRF, e.g. Nnrf_NFDiscovery service to map the PGW-C address and TEID to SMF address and the S-NSSAI.
For example, the Nnrf_NFDiscovery service operation is enhanced to include also the S-NSSAI that is served by the SMF. The NRF returns the S-NSSAI of the SMF, along the SMF address, when the AMF discovers the SMF via Nnrf_NFDiscovery service operation. 

If the SMF serves multiple S-NSSAIs, then the PGW-C must be configured with TEID ranges, one TEID range per S-NSSAI served by the SMF. In this case, the NRF is configured with the association from PGW-C address and TEID range to SMF address and S-NSSAI.  

6.X.5
Evaluation

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

*** End of changes ****
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