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Abstract of the contribution: A solution for KI 18 is proposed. In the solution, the core/radio contexts are delivered through the interface between EPC and NGC so that the PDU session(s) can be maintained.
Introduction
A solution for interworking between NGS (Options 2, 4, 5, and 7) and EPS/Option 3 is provided. Transition among Options 2, 4, 5, and 7 and transition between Options 1 and 3 are not in the scope of this solution. 
The solution allows the PDU session(s) in the source system maintained in the target system by transferring PDU session information from the source system to the target system. For the PDU session preservation, a core entity, i.e. PDU anchor, is designated and kept unchanged during the interworking procedure and an inter-core interface is defined and used for the PDU session information transfer.
Text proposal
It is proposed to reflect the text below in TR 23.799.
***** Start of the text (all text new) *****
6.18.X	Solution 18.X: Interworking of NGS and EPS based on inter-core context transfer
6.18.X.1	Overview
A solution for interworking between NGS (Deployment Options 2, 4, 5, and 7 of Annex J) and EPS/Deployment Option 3 (of Annex J) is provided. 
The solution relies on RAN decision for the handover but does not require an inter-RAN interface for the exchange of the corresponding signalling. It proposes a “make before break” procedure where contexts/resources needed to serve the UE in the target system are set up before the UE is actually sent to the target system.
NOTE: 	This allows supporting session continuity of PS traffic (including voice) between EPS and NGS.
The solution allows the PDU session(s) in the source system to be maintained in the target system by transferring PDU session information from the source system to the target system: An inter-core  EPC-NGC interface is defined and used for the PDU session information transfer. For the PDU session preservation, a core entity, i.e. PDU anchor, is designated and kept unchanged during the interworking procedure.
The solution relies on a control interface between MME and its peer Core Control Functions in NGC. This allows at HO from source (EPS/NGS) to target (NGS/EPS) system to:
-	Provide the target system with the identity of the PDU anchor (at least in cases where the IP address of the PDU session is to be preserved).
-	Provide the source RAN with the address where to forward to the target RAN the undelivered DL data for the UE. 
-	Move security context from the source to target Control Plane functions (between MME and its peer in NGC). This accelerates the mobility procedure as a new authentication on the target system would have required multiple signalling exchanges between the UE and the network. 
6.18.X.2	Architecture description
Figure 6.18.X.2-1 depicts the reference architecture for the solution. The inter-core interfaces are coloured red.
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Figure 6.18.X.2-1: Reference architecture for interworking of NGS and EPS (non roaming case and LBO case)
The followings are salient features of the solution:
-	The NGS adapts to the EPS, thus the inter-core interfaces are the legacy ones (S5/ /S10) with minimal impacts as necessary.
-	UE contexts are delivered via the S10 interface between the MME and NG MM function.
-	A combo PGW-u/UPF act as the anchor point for the PDN connection / PDU session. It is controlled by a combo PGW-c/UPF via a NG4 interface.
-	At PDN connection set up over EPC for a UE with NG capabilities, the MME selects a PGW(-C) (which in turn selects a P-GW-U) that supports NG capabilities i.e. that can act as a SMF. This relies on (e)DECOR: NG UEs are assumed to be associated with a UE Usage Type that directs MME lookup for a PGW(-c) towards a PGW(-c)  that also supports NG CCF capabilities for SM. Such a PGW-c selects a PGW-u that can also act as a NG UPF.
-	At PDU session set up over NGC, when the corresponding slice supports mobility between NGC and EPC with IP address preservation, the NG SMF is assumed to be able to act as a PGW-c.  Such a SMF selects a NG UPF that can also act as a PGW-u. It allocates a PGW S5 Address for Control Plane (F-TEID) to be used in the EPC.
-	In case of mobility from the EPS to NGS:
-	The PGW-u/UPF is controlled to act as an UPF towards the target RAN: upon control of the SMF the PGW-u/UPF switches the Core User plane interface from an S5 interface to a SGW (over EPC) towards a NG3 interface to a NG RAN
-	The PGW-c/NG CCF (SM) starts acting as a SM of the NGC.
-	The NG MMF and NG SMF adapts the UE contexts  received from the MME. The NG SMF converts the EPS bearer contexts and DL packet detection information into QoS rules based on 5G QoS framework. The NG SMF then controls the NG UPF (e.g. mapping between DL packet detection information and the packet marking to be used by the UPF over NG3).
-	In case of mobility from the NGS to EPS:
-	The PGW-u/UPF is controlled to act as an PGW-u towards the target SGW: upon control of the PGW-c the PGW-u/UPF switches the Core User plane interface from an NG3 interface to a NG RAN towards an S5 interface to a SGW (over EPC) .  
-	The PGW-c/NG CCF (SM) starts acting as a PGW-c of EPC.
-	The NG MMF and NG SMF modify the NG UE contexts to adapt the NG UE contexts for EPS. This information is sent by NG MMF to MME over S10. Especially 
-	a PGW S5 Address for Control Plane (F-TEID) is sent to the MME for the SGW on EPC to be able to reach the PGW-c/NG SM. 
-	The NG SMF converts the 5G QoS rules into EPS bearer contexts sent to the target MME. 
-	The NG SMF acting now as a PGW-c interacts via GTP-c with the SGW (GTP-c exchange initiated by the SGW) and controls the NGC UPF accordingly .
-	Radio contexts are delivered via the RAN-Core interfaces and the interface between the MME and NG MMF, i.e. no interface is required between E-UTRAN and NG RAN in order to exchange RAN contexts between source RAN and target RAN.
-	DL PDUs delivered to the source RAN that the source RAN has been unable to deliver to the UE (due to UE mobility), are forwarded to the target RAN. An “End Marker” PDU is also transferred to indicate to the target RAN the end of the delivery of these PDUs.
Editor's note:	It is FFS whether the PDUs are forwarded to the target RAN directly or indirectly from the source RAN.
 Editor's note:	The architecture in case of HR roaming is FFS

6.18.X.3	Mobility from EPS to NGS
Figure 6.18.X.3-1 depicts the user plane path switch during the mobility from the EPS to NGS.
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Figure 6.18.X.3-1: Mobility from EPS to NGS
1.	Before the handover is triggered, the UP path for PDN connection between the UE and the data network includes the E-UTRAN, S-GW, and NG UPF/PGW-u.
2.	After the handover from source RAN to target RAN, the UP path for PDU session between the UE and the data network includes the NG RAN and NG UPF/PGW-u. The PGW-u/UPF switches the Core User plane interface from an S5 interface to a SGW (over EPC) towards a NG3 interface to a NG RAN
6.18.X.4	Mobility from NGS to EPS
Figure 6.18.X.4-1 depicts the user plane path switch during the mobility from the NGS to EPS.
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Figure 6.18.X.4-1: Mobility from NGS to EPS
1.	Before the handover is triggered, PDU path between the UE and the data network includes the NG RAN and NG UPF.
2.	After the HO from source RAN to target RAN, the UP path includes the E-UTRAN, S-GW, and NG UPF/PGW-u. The PGW-u/UPF is controlled to act as an PGW-u towards the target SGW: the PGW-u/UPF switches the Core User plane interface from an NG3 interface to a NG RAN towards an S5 interface to a SGW (over EPC).
6.18.X.5	Call flows
Editor's note:	This section is FFS (will be provided in a companion contribution S2-164396).
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