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Abstract of the contribution: In the scope of KI#18 Interworking and Migration, IWM_WT#1 Interworking and migration scenarios within an operator, it is proposed to enable multimedia calls fallback from NextGen system to EPS. 
Introduction

This solution applies to TR 23.799, key issue #18 (Interworking and migration) and in particular to work task IWM_WT#1 (Interworking and migration scenarios within an operator). The solution proposes to enable fallback of multimedia calls from the NextGen system to EPS.
The proposed fallback applies to at least two issues. If NG RAN coverage is discontinuous as in the initial stages of deployment of the NextGen system, frequent handovers of multimedia calls to EPS would be necessary, resulting in issues of supporting appropriate quality of service for multimedia calls. Furthermore, in case of “loose” interworking between NGC and EPC, handovers between the two systems might not be supported. 
The current paper describes the interworking requirements for NGC and EPC to enable falling back multimedia calls to EPS. Moreover, the paper provides a high level description of the procedures to perform UE initial attach/registration, mobile originated call establishment and mobile terminated call establishment in case multimedia calls fallback is enabled.
Proposal

It is proposed to capture the following updates in TR 23.799.
***** First Change *****
6.18
Solutions for Key Issue 18: Interworking and Migration
6.18.x
Solution 18.x: Multimedia calls fallback from NextGen system to EPS
This solution applies to TR 23.799, key issue #18 (Interworking and migration) and in particular to the work task IWM_WT#1 (Interworking and migration scenarios within an operator). The solution describes architectural requirements and signalling procedures to implement fallback of multimedia calls from the NextGen system to EPS.

6.18.x.1 Architecture description

This section describes architecture assumptions, but the proposed solution can be applied to any of the current baseline architecture proposals in section 7 in the TR.

The architecture assumptions for this solution are depicted in Figure 6.18.x.1-1. The lower part of the figure shows the network functions of the NG system, such as NG RAN, NG CP and UP-GW, and the upper part the network functions of the EPS, such as E-UTRAN, SGW, MME and HSS. The figure highlights two main requirements: 

· There is a common HSS between EPS and NGS

· There is a common IP anchor between EPS and NGS

The common HSS allows UEs to perform simultaneous network attach to NGC and EPC.

The common IP anchor may be an EPC PGW; in this case the interface NGy between the NGC and the IP anchor may be the same as S5/S8 interfaces in EPC. The NG Control Plane function may have other IP anchors connected to other data networks, but the IP anchor used to establish connections to the IP Multimedia System is common between NGC and EPC in order to support IP address preservation.

In case of “tight” interworking, an interface NGx between MME and NG CP enables handover signalling.

Note: according to definition in Section 3.1, NG RAN may refer to NR and/or evolved E-UTRA in various configuration options.
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Figure 6.18.x.1-1: Reference architecture for interworking between EPC and NGC
6.18.x.2 Function description

Implementing the fallback of multimedia calls from the NG system to EPS involves the following procedures: (i) initial attach/registration, (ii) mobile originated call establishment, and (iii) mobile terminated call establishment.

Initial attach/registration

Figure 6.18.x.2- 1 provides a high level description of the initial attach procedure performed by a UE capable of multimedia services. 
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Figure 6.18.x.2- 1: UE initial attach procedure and registration with IMS

In step 1 the UE initiates an attach procedure to the NGC. In step 2 NG CP executes authorization and security procedures with the common HSS. Thus, the UE is attached to both NGC and EPC. As a result of the previous steps, in step 3 the NG CP determines that the UE is capable of multimedia services and that the UE needs to perform a registration to the IMS. In step 4 the NG CP establishes a default PDU path with the IP anchor. This default PDU path is meant to be used to receive signalling from the IMS. In step 5 the attach procedure is completed, and the NG CP informs the UE that multimedia services are supported by fallback to EPS. In step 6 the UE initiates a SIP registration procedure with the IMS.
Mobile Originated (MO) call establishment

The procedure to perform a MO call establishment with fallback to EPS is described in Figure 6.18.x.2- 2.
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Figure 6.18.x.2- 2: MO call establishment procedure with fallback to EPS

In step 0 the UE needs to perform a MO call. Optionally, the UE performs a service request in step 1 to initiate SIP call control signalling via the NGC user plane in step 2. These optional steps may improve the speed of the signalling procedure leveraging on faster data transmission in the NG system. In step 3 the UE performs a fallback procedure to EPS. Finally, in step 4 the UE completes the SIP call control signalling via the EPS user plane and establishes the multimedia communication with the IMS.

Mobile Terminated (MT) call establishment

The procedure to perform a Mobile Terminated call with fallback to EPS is described in Figure 6.18.x.2- 3.
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Figure 6.18.x.2- 3: MT call establishment procedure with fallback to EPS

In step 0 the IMS sends a SIP Invite to the UE via the common IP anchor. The IP anchor forwards the message to the UP-GW via the default PDU path established during the initial attach procedure. In step 1 the UP-GW buffers the message and notifies the NG CP that there are data for the UE, thus the NG CP pages the UE. In step 2 the UE performs a service request and receives the SIP Invite. Optionally, in step 3 the UE may proceed with the SIP call control exchange. In step 4 the UE performs a fallback procedure to EPS. Finally, in step 5 the UE completes the SIP call control signalling via EPS user plane and establishes the multimedia communication with the IMS.

Fallback procedure
The fallback procedure in Figure 6.18.x.2- 2 step 3 and Figure 6.18.x.2- 3 step 4 is initiated by the UE and controlled by the NG CP. For instance, the UE may start the fallback by sending an “extended service request” like in the Circuit Switched Fallback (CSFB) procedures in 3GPP TS 23.272. The fallback procedure may consist in a RRC redirection to LTE or in a handover to LTE. In the first case, the NG RAN sends to the UE a RRC connection release with redirection to LTE, the UE camps on LTE and performs a RRC connection request with service request to complete the SIP Call Control signalling. In the second case, the NG CP triggers a handover between NGS and EPS. 

The fallback procedure based on handover applies to “tight” interworking solutions, e.g. the reference architecture in Figure 6.18.x.1-1 including the NGx interface between NG CP and MME. The fallback procedure based on RRC redirection remains valid also for “loose” interworking solutions, as it does not require the interworking interface NGx.

6.18.x.3 Solution evaluation
Editor's Note: Evaluation for the proposed solution.
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