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Abstract of the contribution: This contribution proposes a clause for network slicing interworking with eDécor for an agreed key issue of Slicing.
1. Discussion
In TR 23.799 conclusion, we have agreed that network slicing need to be interwork with the eDécor. Conclusion agreement text:  
“7. It shall be possible to handover a UE from a slice in NGC to a DCN in EPC. There is not necessarily a one-to-one mapping between slice and DCN.

NOTE 4: Interworking slicing with EPS is to be determined in normative phase.”
Interworking between NGC and EPC for mobility is being defined in another key issue. However, the issue of slicing and DCNs is not considered there. DCNs are similar in concept to CN Slices, in which, just like in slicing, different CN node are assigned to different DCNs.

An operator may deploy slicing in NGC and would like to ensure that the UE is handed over to an appropriate DCN in the EPC side, when the UE moves to EPC either in connected or idle mode. The main issue in mobility from 5GC to EPC is the selection of the MME that corresponds to the AMF selected for the UE in 5GC. Also, in the reverse direction it is the selection of the correct AMF corresponding to the DCN selected for the UE in EPC.
In 5GC the AMF is selected based on NSSSAI provided to the RAN by the UE which is a vector of S-NSSAI which consists of two elements. Hence, a vector of tuples, In EPC the MME is selected based on DCN-ID provided by the UE to the RAN. The DCN-ID is a 2 (byte) octet string. 

The structure of S-NSSSAI is (Service Type, Service Descriptor (optional)). DCN-ID is created based on UE Usage Type (subscription parameter) but a single DCN-ID may serve different UE Usage Type values. NGC networks will evolve to support new and different services than what EPC supports (otherwise, what is the point of a new core network). Hence, it will not be possible to have a static definition of S-NSSAI, whose number of bytes is still not defined with DCN-ID. 
Two scenarios need to be considered:

1. MMEs are not upgraded to be aware of multiple slices (i.e. S-NSSAIs) supported for a UE in the NGC

2. MMEs are upgraded to obtain and use slice information (i.e. S-NSSAIs) from the UE.

It is expected that in Rel. 15 the first case is more realistic. 

In addition, when a UE is connected to a set of slices over 5GC, in order to enable interworking with the EPC and consider the limitation of the EPC where a single SGW serves the UE at any single time, in order to support the mobility from the 5GC to the EPC slices must be allowed for the UE in such a way that single DCN ID and a single SGW can serve such slices.
Hence, in order to allow for maximum flexibility in 5GC design and still allow UEs to move between the appropriate DCN and network slice, the following solution for interworking is proposed:
If an operator supports eDECOR:

Case 1: UE first registers in 5GC:

-
When the UE registers in 5GC, it is provided a DCN-ID in addition to the NSSAI. The DCN-ID is created by the AMF or NSSF based on UE’s 5GC subscription.

-
When UE moves to EPC in idle mode, the UE provides the DCN-ID in E-UTRAN RRC signalling. The DCN-ID is used for MME selection.

-
When the UE moves back to 5GC, the UE provides the NSSAI.

Case 2: UE first registers in EPC:

-
When the UE registers in EPC, it is provided DCN-ID.

-
When the UE moves to 5GC, the UE provides the DCN-ID in RRC signaling to the RAN connected to 5GC (eLTE and NR). 
-
The UE may activate one or more PDN connection to various APNs, which may correspond to one or more slices (i.e. S-NSSAIs) in the 5GC(*)
-
The 5GS (5G RAN) has a mapping from DCN-ID to select the appropriate AMF in case of idle mode mobility. For handover, the MME must be configured to map a DCN ID to 5GC functions in order to select an appropriate AMF (and, in turn, one serving SMF is selected). This reduces the control plane latency (which is critical for ultra-low latency e.g. V2X use case) if the appropriate AMF is selected based on DCN-ID instead of using some discovery/redirection (e.g. “select default AMF ( to NSSF ( then to appropriate AMF”). 
- 
Based on limitations in Rel. 15 due to the MME being unaware of S-NSSAIs and slices as described above, in Rel. 15 the UE is connected to a single slice (single S-NSSAI) selected i.e. single S-NSSAI. The AMF and a single SMF (capable of using the single S-GW in the EPC) is selected for the UE

-
The UE is then provided with Allowed NSSAI and in subsequent RRC Signaling the UE provides the NSSAI to the RAN.

(*) In addition, in order to configure the UE as to how many slices and DCNs are used, a solution is needed to enable the UE to use the NSSP to map services to both slices and DCN-IDs. This is left FFS and is not covered in the proposal.
Based on above discussion, we propose to add a clause on network slicing interworking with eDécor for TS 23.501. 
S2-175769 has merged; changes are more about the connected mode mobility between EPC and 5GC (vice versa).
2. Proposal
* * * * Start of changes * * * *
5.15.x
Interworking with EPC networks supporting dedicated core-networks
An operator that deploys slicing in 5GC may also have deployed Dedicated Core Networks in EPC. The operator may have deployed EPC where MME is selected based on DCN-ID provided by the UE to the RAN (see TS 23.401[x]). 

the 5GC shall provide an Interworking DCN-ID along with the Allowed NSSAI during RM procedure. The Interworking DCN-ID is created/configured by the AMF or NSSF along with Allowed NSSAI based on UE’s 5GC subscription and, based on the operator policy. 
Idle mode mobility/interworking 5GC to EPC (vice versa):

When the UE registers with the 5GS:
· it acquires from the AMF an Allowed NSSAI and, in addition, an Interworking DCN-ID created/configured by the AMF or NSSF based on subscription parameters and the Allowed NSSAI.  When the network provides an updated Allowed NSSAI, e.g., when the S-NSSAIs used by the UE change, the network may also updates the DCN-ID

· When the UE moves to EPC, the UE provides the DCN-ID obtained from the AMF in E-UTRAN RRC signalling for MME selection, as specified in TS 23.401[x]. 
· 
If a UE register first in EPC and subsequently moves to 5GC network 
· 
Editor’s note: What the UE sends in RRC signalling and in NAS in this case is FFS.
· for home-routed PDU sessions, the AMF selects a v-SMF.

· for each PDN connection to be transferred from EPC, the AMF (or v-SMF in case of home-routed roaming) selects the same PGW-C+SMF as the PGW-C+SMF that had been assigned for the respective PDN connection in EPC

· The UE is then provided with Allowed NSSAI and in subsequent RRC signalling the UE provides the Allowed NSSAI to the RAN.
Connected mode mobility/interworking 5GC to EPC (vice versa):
When a UE connected to 5GC, and performs a handover to EPC, the AMF selects the MME based on the Interworking DCN-ID and forwards the UE context to the selected MME. The handover between 5GC to EPC does not guarantee all active PDU sessions of slice(s) can be transferred to the EPC, and some PDU session(s) may be dropped.
If a UE connected to EPC and have one or more PDN connection to various APNs and then UE moves to the 5GC, the MME selects the AMF based on UE Usage type and forwards the UE context (including UE Usage Type). Each PDN connection to be transferred from EPC, the AMF (or v-SMF in case of home-routed roaming) selects the same PGW-C+SMF as the PGW-C+SMF that had been assigned for the respective PDN connection in EPC. 

In this release, after performing a handover from the EPC to the 5GC, the UE is connected to a single slice (i.e. single S-NSSAI).
Editor’s Note: Network slicing support when interworking with Décor-enabled EPC networks without N26 is FFS.
*** End of changes ***
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