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NEW WORK ITEM PROPOSAL

This form allows organisations to put forward a proposal for a new Work Item for consideration by TSG group. 


1. Originating Organisation (Mandatory)

Di Zhang, China Telecom, zhangd@chinatelecom.cn

2. Supporting individual companies (Optional)
In Alphabetical Order:
China Unicom (Co-lead)
Honor
Huawei
Xiaomi
3. Work Item Title (Mandatory)

UE Wi-Fi Calling Requirements Specification 

4. Problem or Opportunity (Mandatory)
4.1 Problem
Wi-Fi calling, also known as Voice over Wi-Fi (VoWi-Fi), has been around the world for a decade. Due to the changing market dynamics, customer expectations and VoLTE deployment, there has been huge interest in Wi-Fi Calling recently. By sharing the same IMS platform with VoLTE and re-using the IMS core in the infrastructure and IMS stack on user equipment (UEs), Wi-Fi calling complements VoLTE services where cellular networks coverage is poor. Additionally, Wi-Fi calling supports mobility between LTE and Wi-Fi accesses, making a seamless user experience. Also, the deeper integration of Wi-Fi calling in mobile devices makes it easier – in most cases effortless – to use, and fosters wider adoption in many environments. Moreover, new standards for Wi-Fi (e.g., 802.11ax) will do more to support “dense” locations and provide higher throughput to improve voice quality. Operators, mobile devices and operating systems are either already supporting it or working on their plan for supporting it.

However, these opportunities come with challenges in 5G era and standardization is needed for these issues.
a) The existing 3GPP/GSMA specification does not specify the solutions for the gap before VoNR supported in UE, which include how to solve handover problems between VoLTE and VoWi-Fi if SA is supported but VoNR is not supported by UE.  
b) The content of UE strategies for interoperability between NR SA and Wi-Fi network is out scope of 3GPP, which makes the industry is lacking a consensus on implementation for VoNR and VoWi-Fi handover in UE.
4.2 Other related work of organizations
GSMA 
· PRD TS.22 Recommendations for Minimum Wi-Fi Capabilities of UEs, Wi-Fi calling requirements are the same with WBA whitepaper UE requirements, including Wi-Fi calling setting requirements, handover between cellular and Wi-Fi network, airplane mode requirements, emergency calls requirements. The content should be updated for 5G and add new requirements accordingly.
· PRD IR.51 IMS Profile for Voice, Video and SMS over untrusted Wi-Fi access: Defines a voice and video over Wi-Fi IMS profile by profiling a number of Wi-Fi, (Evolved) Packet Core, IMS core, and UE features. The scope of the profile is the interface between UE and network.
· PRD NG.115 IMS Profile for Voice, Video and Messaging over Untrusted WLAN Connected to 5GC: Defines voice, video and messaging over the WLAN IMS profile by profiling a number of WLAN, 5GC, IMS core, and UE features. This PRD is restricted to the N3IWF (Non-3GPP Interworking Function) access network to the 5GC.The scope of the profile is the interface between UE and network.

3GPP 
In 3GPP, there are many work items related to Wi-Fi Calling. TS 23.402, TS 23.502, TS 24.302 define the interoperability process and protocol of IMS voice service between 5GS/EPC and non-3GPP access networks.
· TS 23.402 Architecture enhancements for non-3GPP accesses: Specifies the stage 2 service description for providing IP connectivity using non-3GPP accesses to the Evolved 3GPP Packet Switched domain. This specification covers both roaming and non-roaming scenarios and covers all aspects, including mobility between 3GPP and non 3GPP accesses, policy control and charging, and authentication, related to the usage of non-3GPP accesses.
· TS 23.502 Procedures for the 5G System (5GS): Defines the stage 2 procedures and Network Function Services for the 5G system architecture, including system interworking procedures with EPC, handover of a PDU Session procedure between 3GPP and non-3GPP access.
· TS 24.302 Access to the 3GPP Evolved Packet Core (EPC) via non-3GPP access networks: Specifies the discovery and network selection procedures for access to 3GPP Evolved Packet Core (EPC) via non-3GPP access networks and includes Authentication and Access Authorization using Authentication, Authorization and Accounting (AAA) procedures used for the interworking of the 3GPP EPC and the non-3GPP access networks. This document also specifies the Tunnel management procedures used for establishing an end-to-end tunnel from the UE to the ePDG to the point of obtaining IP connectivity and includes the selection of the IP mobility mode.

WBA
· In WBA whitepaper Wi-Fi Calling – Opportunities and Challenges towards 5G, it proposed Wi-Fi calling functional requirements, including general service requirements, access network attachment, voice call continuity, roaming, quality of service and security. UE requirements for Wi-Fi calling see GSMA TS.22 section 10.4.
· Carrier Wireless Service Certification (CWSC) program initially focus on Wi-Fi Offload and Wi-Fi Roaming carrier services. Going forward, the WBA says it will introduce new services such as Wi-Fi Calling, NGH Inline Provisioning (secure SSID), Quality of Service, 5G Interoperability – Unlicensed integration and Policy interworking (ANDSF & HS2.0) to the program, as well as the 5G Building blocks test program.

WFA
WFA has expanded its scope from supporting fundamental WLAN connectivity, to include security, multimedia, voice, QoS and mobility capabilities through a highly-respected certification program. The Wi-Fi calling user experience continues to improve through Wi-Fi Alliance certification programs that validate enhanced management of voice traffic, including seamless connectivity, call continuity in mobile scenarios, security, offload management, and quality of service.
· In WFA whitepaper Wi-Fi calling in the spotlight: Consumer, enterprise, and service provider benefits: Specifies how Wi-Fi networks can support voice in an IP environment in residential, enterprise, and service provider networks, and how Wi-Fi Alliance certification programs ensure a consistently good Wi-Fi calling experience.

The current work item scope does not duplicate the work already covered in GSMA & 3GPP & WBA & WFA, and maybe the input for these related work.

4.3 Objective
The objective of the work item is to specify the UE requirements of Wi-Fi calling for all stakeholders in the mobile industry, including but not limited to service providers, chip manufacturers, UE device manufacturers and operators.

The followings are proposed outcomes, including but not limited to：
· Requirements for UE interoperability between NR SA and Wi-Fi network if SA and VoNR are supported
· Requirements for UE handover between VoLTE and VoWi-Fi if SA is supported but VoNR is not supported,
· How to handle the Ping-pong scenario, when UE switch between cellular and Wi-Fi and back again.

5. Example Use Cases (Mandatory)

Handover procedures for UE between VoLTE and VoWi-Fi (UE supports SA but does not support VoNR)
UE initially registered IMS voice over Wi-Fi and then Wi-Fi signaling becomes unavailable and cellular network turns good, the following steps are potential use cases for the handover scenario:
· If there is no ongoing calling, UE should support handover of IMS PDU Session from Wi-Fi to SA when the Wi-Fi coverage becomes poor.
· If there is an ongoing calling over Wi-Fi, the UE should try to handover active Wi-Fi Calling sessions from Wi-Fi to LTE.
· UE should perform LTE measurement before handover
· UE should unregister the SA and attached to LTE (the sequence is not limited and need more discussion).

Handover procedures for UE between VoNR and VoWi-Fi (UE supports VoNR)
UE initially registered IMS voice over Wi-Fi and then Wi-Fi signaling becomes unavailable and cellular network turns good, the following steps are potential use cases for the handover scenario:
· If there is no ongoing calling, UE should support handover of IMS PDU Session from Wi-Fi to SA when the Wi-Fi coverage becomes poor.
· If there is an ongoing calling over Wi-Fi, the UE should try to handover active Wi-Fi Calling sessions from Wi-Fi to VoNR.
· 
Emergency Service
As per IR92, the UE and the network must support IMS emergency services. When attached via VoWiFi, the UE and the network should process emergency services via VoWiFi. This is particularly important when cellular service is not available, but VoWiFi is available.


6. Out Put
Provide a description of what the work item will produce: A White Paper, Requirements Specification, Test Specification etc.
The work item will provide a GSMA PRD detailing UE requirements specification for Wi-Fi calling.

Propose updates to other GSMA documents which are impacted by this effort, including, but not limited to the following:
· IR.25 VoLTE Roaming
· IR.51 IMS Profile for Voice, Video and SMS over untrusted Wi-Fi access
· IR.65 IMS Roaming, Interconnection, and Interworking Guidelines
· IR.92 IMS Profile for Voice and SMS 
· TS.32 Technical Adaptation of Devices through Late Customisation
· TS.36 Network Settings Exchange
· TS.43 Service Entitlement Configuration
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