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1. Introduction
In TR 23.799 clause 8.11 (Agreements on Key Issue #18: Interworking and Migration) is agreed that:

-
The standard will define mobility procedures from NG Core to EPC and vice versa to support "single registered" UEs and achieve minimal service disruption.

- Solution 18.2 is adopted as the basis for normative work. However, decision on which of the signalling flow variants shown in clause 6.18.2.1.2.3 will be standardised is deferred to the normative phase.
2. Proposal

It is proposed to capture the text proposal below in TS 23.502.

Principles to be endorsed:
For handover from NGS to EPS
      Upon handover at least: 1) a default EPS bearer with QoS corresponding to the 5G Default QoS rule, and 2) a set of dedicated EPS bearers corresponding to GBR QoS flows are handed over.
      All other traffic is steered to the appropriate EPS QoS after HO completion using Dedicated Bearer Activation.
-
When QoS flows are setup in 5GC, mapped EPS QoS parameters and EPS bearer IDs are created and provided to the UE and PGW-C/SMF.
######################### TEXT PROPOSAL FOR TS 23.502 ###########################

4.11
System interworking procedures with EPS

Editor's note:
Including interworking procedures with EPS.

4.11.x
Handover procedures for single-registration mode
4.11.x.1
5GS to EPS handover using Nx interface
Nx interface is used to provide seamless session continuity for single registration mode. Figure 4.11.x.1-1 describes the handover procedure from 5GS to EPS when Nx is supported.
Editor’s Note: It is FFS if this flow is applicable to PDU session with SSC Mode 2 and 3.
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Figure 4.11.x.1-1: 5GS to EPS handover for single-registration mode with Nx interface.
The procedure involves a handover to EPC and setup of default EPS bearer and dedicated bearers for GBR QoS flows in EPC in steps 1-16 and re-activation, if required, of dedicated EPS bearers for non-GBR QoS flows in step 17.
0. 
UE has one or more ongoing PDU sessions each including one or more QoS flows. During PDU session establishment and GBR QoS flow establishment, EPS QoS mappings and EPS Bearer IDs are allocated such that non-GBR flows map to default EPS bearer (which is allocated an EPS bearer ID) and EPS Bearer IDs are allocated for the GBR flows that are mapped to dedicated bearers in EPC. The EPS Bearer Id and mapped QoS parameters for these bearer is also provided to the UE and PGW-C+SMF. The mapped EPS QoS parameters may be provided to PGW-C+SMF by the PCF+PCRF, if PCC is deployed. 
Editor’s Note: It is FFS whether the 5G RAN needs to be aware of the EPS bearer ID.
Editor’s Note: The details of QoS parameters mapping from 5GC to EPC and EPS bearer ID allocation is FFS
Editor’s Note: How TFT is created/allocated is FFS.
1. 
5G RAN decides that the UE should be handed over to the E-UTRAN. The 5G RAN sends a Handover Required (Target eNB ID, Source to Target Transparent Container) message to the AMF.
2. The AMF determines from the 'Target eNB Identifier' IE that the type of handover is Handover to E-UTRAN. The AMF requests the PGW-C+SMF to provide SM Context that also includes the mapped EPS Bearer Contexts. This step is performed with all PGW-C+SMFs allocated to the UE.
Editor’s Note: This step should be aligned with intra 5GC inter-AMF handover.
NOTE: 
In roaming scenario, the UE’s SM EPS Contexts are obtained from the vSMF.
3. 
The AMF selects an MME and sends a Relocation Request (Target E-UTRAN Node ID, Source to Target Transparent Container, mapped MM and SM EPS UE Context (default and dedicated GBR bearers)) message. The SGW address and TEID for both the control-plane or EPS bearers in the message are such that target MME selects a new SGW.
4. 
The MME selects the Serving GW and sends a Create Session Request message for each PDN connection to the Serving GW.

5. 
The Serving GW allocates its local resources and returns them in a Create Session Response message to the MME.

6. 
The MME requests the target eNodeB to establish the bearer(s) by sending the message Handover Request message. This message also contains a list of EPS Bearer IDs that need to be setup.
7. 
The target eNB allocates the requested resources and returns the applicable parameters to the target MME in the message Handover Request Acknowledge (Target to Source Transparent Container, EPS Bearers setup list, EPS Bearers failed to setup list).

8. 
If the MME decides that indirect forwarding applies, it sends a Create Indirect Data Forwarding Tunnel Request message (Target eNB Address, TEID(s) for DL data forwarding) to the Serving GW. The Serving GW returns a Create Indirect Data Forwarding Tunnel Response (Cause, Serving GW Address(es) and Serving GW DL TEID(s) for data forwarding) message to the target MME.

9. 
The MME sends the message Relocation Response (Cause, List of Set Up RABs, EPS Bearers setup list, MME Tunnel Endpoint Identifier for Control Plane, RAN Cause, MME Address for control plane, Target to Source Transparent Container, Address(es) and TEID(s) for Data Forwarding).

10. If indirect forwarding applies, the AMF forwards to the PGW-C+SMF the information related to data forwarding to the SGW. The PGW-C+SMF returns a Create Indirect Data Forwarding Tunnel Response.
11. The AMF sends the Handover Command to the source 5G RAN. The source 5G RAN commands the UE to handover to the target access network by sending the HO Command. This message includes a transparent container including radio aspect parameters that the target eNB has set-up in the preparation phase. The UE correlates the ongoing QoS flows with the indicated EPS Bearer IDs to be setup in the HO command. UE locally deletes the QoS flows that do not have an EPS bearer ID assigned.
12. When the UE has successfully accessed the target eNodeB, the target eNodeB informs the target MME by sending the message Handover Notify.

13. The target MME informs the Serving GW that the MME is responsible for all the bearers the UE have established by sending the Modify Bearer Request message for each PDN connection.

The target MME releases the non-accepted EPS Bearer contexts by triggering the Bearer Context deactivation procedure. If the Serving GW receives a DL packet for a non-accepted bearer, the Serving GW drops the DL packet and does not send a Downlink Data Notification to the SGSN.
14. The Serving GW informs the PGW-C+SMF of the relocation by sending the Modify Bearer Request message for each PDN connection. The PGW locally deletes the QoS flows that do not have an EPS bearer ID assigned. Due to the “match all” filter in the default QoS flow, the PGW maps the IP flows of the deleted QoS flows to the default QoS flow. 
15. The PGW-C+SMF acknowledges the Modify Bearer Request. At this stage the user plane path is established for the default bearer and the dedicated GBR bearers between the UE, target eNodeB, Serving GW and the PGW+SMF.

16. The Serving GW acknowledges the user plane switch to the MME via the message Modify Bearer Response. 

17. The PGW-C+SMF initiates dedicated bearer activation procedure for non-GBR QoS flows by mapping the parameters of the non-GBR flows to EPC QoS parameters. This setup may be triggered by the PCRF+PCF which may also provide the mapped QoS parameters, if PCC is deployed. This procedure is specified in TS 23.401 Section 5.4.1.
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