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1. Reason for Change
Requirements for Interworking with E-UTRAN connected to EPC need to be updated according to the latest stage 2 specifications: 
-
Nx has been renamed to N26

-
N26 is optional for the network to support

- 
Interworking procedures without N26 are applicable to both single-registration and dual-registration modes

-
updated handover call flows with N26 interface

-
N26 supports a subset of the S10 functionalities

2. Proposal

It is proposed to agree the following changes to 3GPP TR 29.891 v0.3.0.
* * * First Change * * * *

8
Interworking with E-UTRAN connected to EPC
This clause will analyse the interworking aspects when the UE moves between E-UTRAN connected to EPC and 5G-RAN connected to 5G CN, and determine the solution and protocol for the N26 reference point between the MME and AMF. 
8.1
Requirements

This subclause will provide an overview of the stage 2 requirements regarding the interworking between EPC and the 5G System.

8.1.1
General

This subclause analyses the interworking between the 5GC and EPC when the UE moves between an E-UTRAN connected to EPC and a 5G-AN connected to the 5GC.

This subclause provides an overview of the stage 2 requirements for 5GS interworking with E-UTRAN connected to EPC specified in subclauses 4.3 and 5.17.2 of 3GPP TS 23.501 [2] and subclause 4.11 of 3GPP TS 23.502 [3]. Refer to these stage 2 references for a comprehensive description of the requirements.

8.1.2
Architecture Overview

In order to interwork with EPC, the UE that supports both 5GC and EPC NAS can operate in single-registration mode or dual-registration mode:

-
In single-registration mode, UE has only one active MM state (either RM state in 5GC or EMM state in EPC) and it is either in 5GC NAS mode or in EPC NAS mode (when connected to 5GC or EPC, respectively). Similarly, the network maintains one state either in the AMF or in the MME. UE maintains a single coordinated registration for 5GC and EPC.
-
In dual-registration mode, UE can handle independent registrations for 5GC and EPC. In this mode, the UE may be registered to 5GC only, EPC only, or to both 5GC and EPC.
Figure 8.1.2-1 represents the non-roaming architecture for interworking between 5GS and EPC/E-UTRAN. Roaming architectures are described in subclause 4.3 of 3GPP TS 23.501 [2].
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Figure 8.1.2-1: Non-roaming architecture for interworking between 5GS and EPC/E-UTRAN
The support of the N26 interface is optional for the network and applicable to the single-registration mode only. The dual-registration mode does not require the support of the N26 interface.

Interworking procedures using the N26 interface enable the exchange of MM and SM states between the source and target network. Single-registration mode requires support for the N26 interface between the AMF in 5GC and the MME in EPC to enable seamless session continuity (e.g. for voice services) for inter-system change. 
N26 supports a subset of the functionalities (essential for interworking) that are supported over S10 (see subclause 4.3.1 of 3GPP TS 23.501 [2]).


Interworking procedures without the N26 interface are applicable to single-registration and dual-registration modes. For interworking without the N26 interface, IP address continuity is provided to the UEs on inter-system mobility by storing and fetching PGW-C+SMF and corresponding APN/DDN information via the HSS+UDM. See details in subclause 5.17.2.3 of 3GPP TS 23.501 [2].
PCF + PCRF, PGW-C + SMF and UPF + PGW-U are dedicated for interworking between 5GS and EPC.
8.1.3
Procedure Requirements for the N26 interface 

8.1.3.1
Idle mode mobility from 5GS to EPS in single-registration mode

For idle-mode mobility from 5GC to EPC, the UE performs:

-
a TAU procedure with 4G-GUTI mapped from 5G-GUTI and the MME retrieves the UE's MM and SM context from 5GC, if the UE has a PDU session established or if the UE or the EPC support "attach without PDN connectivity";

-
an attach procedure, if the UE is registered without PDU session in 5GC and the UE or the EPC does not support attach without PDN connectivity. 
This requires the support of the following N26 procedure:

-
procedure allowing the MME to request the UE's MM and SM contexts from the AMF, such as the Context Request procedure defined over S10.

Editor's Note:
the corresponding stage 2 call flow is not specified yet in 3GPP TS 23.502 [3]. 
8.1.3.2
Idle mode mobility from EPS to 5GS in single-registration mode

For idle-mode mobility from EPC to 5GC, the UE performs registration procedure with 5G-GUTI mapped from 4G-GUTI and the AMF and SMF retrieve the UE's MM and SM context from EPC. 
This requires the support of the following N26 procedure:

-
procedure allowing the AMF to request the UE's MM and SM contexts from the MME, such as the Context Request procedure defined over S10.

Editor's Note:
the corresponding stage 2 call flow is not specified yet in 3GPP TS 23.502 [3]. 
8.1.3.3
Handover from 5GS to EPS in single-registration mode

For connected-mode mobility from 5GC to EPC, inter-system handover is performed (see subclause 4.11.1.1 of 3GPP TS 23.502 [3]).

This requires the support of the following N26 procedure:

-
Relocation Request (Target E-UTRAN Node ID, Source to Target Transparent Container, mapped MM and SM EPS UE Context (default and dedicated bearers)), from AMF to MME; the SGW-C and SGW-U F-TEIDs are such that target MME selects a new SGW;   

-
Relocation Response (Cause, List of Set Up Bearers, MME's TEID for Control Plane, RAN Cause, Target to Source Transparent Container, Address(es) and TEID(s) for Data Forwarding), from MME to AMF.

NOTE
As described in 3GPP TS 23.502 [3], 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.
The source AMF selects the target MME based on the Target ID (including the target eNB ID and TAI) received from the source NG RAN.
8.1.3.4
Handover from EPS to 5GS in single-registration mode

For connected-mode mobility from EPC to 5GC, inter-system handover is performed (see subclause 4.11.1.2 of 3GPP TS 23.502 [3]).

This requires the support of the following N26 procedure:

-
Forward Relocation Request (Target 5G-RAN Node ID, Source to Target Transparent Container, EPS MM Context, EPS Bearer Context(s)), from MME to AMF; the MME UE context includes IMSI, ME Identity, UE security context, UE Network Capability and EPS Bearer context(s). An EPS bearer context includes the common SMF+PGW-C address and V-CN Tunnel Info at the UPF+PGW-U for uplink traffic, and APN;  

-
Forward Relocation Response (Cause, Target to Source Transparent Container, SGW Change Indication, EPS Bearer Setup List, AMF F-TEID for Control Plane, Addresses and TEIDs), from AMF to MME;

-
Forward Relocation Complete Notification, from AMF to MME;

-
Forward Relocation Complete Notification Ack, from MME to AMF.


The source MME selects the target AMF based on the Target ID (including the target 5G-RAN Node ID and TAI) received from the source eNB.
* * * End of Changes * * * *
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