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1 Introduction
During SA4#99 the New Study Item on “on eXtended Reality (XR) in 5G” in S4-180973 was agreed and afterwards approved in by SA plenary #81 in SP-180667.

The objective of this Study Item is to investigate the relevance of Augmented and Extended Reality in the context of 3GPP by:

· Analysing the different technologies and equipment in place that provide an Extended Reality experiences.

· Collecting the associated use cases and identifying the 3GPP service(s) they map to

· Analysing and identifying the media formats (including audio and video), metadata, accessibility features, interfaces and delivery procedures between client and server required to offer such an experience

· Identifying relevant client and network architectures and APIs that support XR use cases

· Identifying relevant QoS service parameters and other core network and radio functionalities that would be required or at least beneficial for XR use cases
· Collecting key performance indicators for relevant XR services and the applied technology components.

· Possibly conducting subjective tests so as to estimate the audio and video formats and encoding parameters required for ensuring the quality of experience as considered necessary

· Studying the processing requirements (both audio and video) and associated issues such as spatial resolutions, frame rate, latency and accuracy of field of “view” rotation

· Collecting information on market and standardization status and communication with relevant 3GPP groups and external organizations

· Drawing conclusions on the potential needs for standardization in 3GPP.
2 Proposed Time and Work Plan
	Meeting
	eXtended Reality (XR) in 5G - #810006 

	SA4#99 (9 – 13 July, 2018, Rome, Italy)
	· Agree New Study Item on “eXtended Reality (XR) in 5G” in S4-180973

	SA#81 (12 - 14 Sep, 2018, Gold Coast, Australia)
	· Approve New Study Item on “eXtended Reality (XR) in 5G” in SP-180667
· Allocate specification number specification number TR 26.928 to specification Extended Reality (XR) in 5G

	SA4#100 (15 - 19 October 2018, Kochi, India)
	· Agree Initial Timeplan

· Agree Specification Outline and Scope for TR 26.928

· Review existing information on AR/VR/XR/6DOF/immersive media in other 3GPP working groups and external organizations

· Initiate work on

· Definitions

· Use Cases

· Technologies and Equipment for Extended Reality
· Agree on a template for use case submission and documentation

· Identify key high-level use cases

· Communicate with SA1 and 3GPP external organizations (MPEG, GSMA, ETSI ISG ARF, etc.) on the scope of the work and invite organizations to contribute key use cases

	SA4#101 (19 - 23 November 2018, Busan, Korea)
	· Review existing information on AR/VR/XR/6DOF/immersive media in other 3GPP working groups and external organizations
· Progress work on technologies and equipment in place for Extended Reality 

· Progress work on definitions

· Review use case submission and document initial set of use cases

· Based on use cases

· Initiate work on client and network architectures

· Initiate work on key performance indicators and for relevant XR services and the applied technology components

· Initiate identifying the media formats (including audio and video), metadata, accessibility features, interfaces and delivery procedures between client and server required to offer such an experience

· Progress TR 26.928

· Update Permanent Document with relevant information

· Communicate with SA1 and 3GPP external organizations (MPEG, GSMA, ETSI ISG ARF, etc.), if adequate

	SA4#102 (28 Jan – 1 Feb 2019, Bruges, Belgium)
	· Review existing information on AR/VR/XR/6DOF/immersive media in other 3GPP working groups and external organizations

· Progress work on definitions

· Progress work on technologies and equipment in place for Extended Reality 

· Progress on initial set of use cases

· Based on use cases

· Progress work on client and network architectures

· Progress work on key performance indicators and for relevant XR services and the applied technology components

· Progress identifying the media formats (including audio and video), metadata, accessibility features, interfaces and delivery procedures between client and server required to offer such an experience

· Initiate identifying relevant QoS service parameters and other core network and radio functionalities that would be required or at least beneficial for XR use cases

· Progress TR 26.928

· Decide if subjective tests are feasible and adequate and if so identify the scope for such tests 

· Update Permanent Document with relevant information

· Communicate with SA1 and 3GPP external organizations (MPEG, GSMA, ETSI ISG ARF, etc.), if adequate

	Video SWG Telco on FS_XR5G (February 28, 2019, 4pm - 6pm cet, Host Qualcomm)
February 28, 2019, 4pm - 6pm cet ()
	· Review Use Cases as documented in S4-190258 (Permanent Document), clause 6 following the process in clause 6.0 and agree what is moved to Technical Report

· During this telco, the following use cases are not addressed:

· 4 Immersive 6DoF Streaming with Social Interaction
· 7 Video conferencing with AR calls

· 8 XR Meeting

· 9 Convention / Poster Session

· 10 Real-time 3D Communication

· 11 AR guided assistant at remote location (industrial services)

· 12 Police Critical Mission with AR

· 15 AR animated avatar calls

· 16 AR avatar multi-party calls

· 17 Front-facing camera video multi-party calls

· 20 6DOF VR conferencing

· Update the Permanent Document according to the agreements

· Update Annex A of TR 26.928 according to the agreements

· Submission deadline February 27, 4am cet (36 hours)

	Video SWG Telco on FS_XR5G (March 5, 2019, 6am - 8am cet, Host Qualcomm)
February 28, 2019, 4pm - 6pm cet ()
	· Review Use Cases as documented in S4-190258 (Permanent Document), clause 6 following the process in clause 6.0 and agree what is moved to Technical Report

· During this telco, the following use cases are not addressed:

· 1 3D Image Messaging
· 2 AR Sharing

· 3 Streaming of Immersive 6DoF

· 6 AR face-to-face calls

· 21 360-degree conference meeting

· 22 3D shared experience

· 23 Untethered Immersive Online Gaming

· 24 Video Game Live Streaming

· Update the Permanent Document according to the agreements

· Update Annex A of TR 26.928 according to the agreements

· Submission deadline March 3, 6pm cet (36 hours)

	Video SWG Telco on FS_XR5G (March 14, 2019, 4pm - 6pm cet, Host Qualcomm)
February 28, 2019, 4pm - 6pm cet ()
	· Review Use Cases as documented in S4-190258 (Permanent Document), clause 6 following the process in clause 6.0 and agree what is moved to Technical Report

· During this telco, the following use cases are not addressed:

· 13 VR based interactive service
· 14 Cloud rendering for games

· 18 Online shopping from a catalogue – downloading

· 19 Real-time communication with the shop assistant

· Update the Permanent Document according to the agreements

· Update Annex A of TR 26.928 according to the agreements

· Submission deadline March 13, 4am cet (36 hours)

	SA4#103 (8 – 12 Apr 2019, Newport Beach, CA, US)
	· Review existing information on AR/VR/XR/6DOF/immersive media in other 3GPP working groups and external organizations

· Progress work on definitions

· Progress work on technologies and equipment in place for Extended Reality

· Update use cases as necessary

· Based on use cases

· Progress work on client and network architectures

· Progress work on key performance indicators and for relevant XR services and the applied technology components

· Progress identifying the media formats (including audio and video), metadata, accessibility features, interfaces and delivery procedures between client and server required to offer such an experience

· Progress identifying relevant QoS service parameters and other core network and radio functionalities that would be required or at least beneficial for XR use cases

· Initiate the processing requirements (both audio and video) and associated issues such as spatial resolutions, frame rate, latency and accuracy of field of “view” rotation
· Progress TR 26.928

· Update Permanent Document with relevant information

· Communicate with SA1 and 3GPP external organizations (MPEG, GSMA, ETSI ISG ARF, etc.), if adequate

	Workshop (15 – 16 Apr 2019, Culver City, Los Angeles, CA, US)
	· Communicate the status of the work to the industry

· Collect feedback on additional use cases and requirements from the industry 

	Video SWG Telco on FS_XR5G (May 13, 2019, 3pm - 5pm cest, Host Qualcomm)
February 28, 2019, 4pm - 6pm cet ()
	· Review the workshop feedback. Based on the feedback

· Update use cases as necessary

· Update standardization activities

· Update key technologies

· Progress network architectures

· Progress mapping of use cases to architectures

· Update the Permanent Document according to the agreements

· Update TR 26.928 according to the agreements

· Submission deadline May 10, 3am cet (36 hours)

	Video SWG Telco on FS_XR5G (June 4, 2019, 3pm - 5pm cest, Host Qualcomm)
February 28, 2019, 4pm - 6pm cet ()
	· Review the workshop feedback. Based on the feedback

· Update use cases as necessary

· Update standardization activities

· Update key technologies

· Progress network architectures

· Progress mapping of use cases to architectures

· Update the Permanent Document according to the agreements

· Update TR 26.928 according to the agreements

· Submission deadline June 3, 4am cet (36 hours)

	SA4#104 (1 – 5 Jul 2019, Cork, IE)
	· Review the workshop feedback. Based on the feedback
· Update use cases as necessary

· Complete work on client and network architectures

· Progress work on key performance indicators and for relevant XR services and the applied technology components

· Progress identifying the media formats (including audio and video), metadata, accessibility features, interfaces and delivery procedures between client and server required to offer such an experience

· Progress identifying relevant QoS service parameters and other core network and radio functionalities that would be required or at least beneficial for XR use cases

· Progress the processing requirements (both audio and video) and associated issues such as spatial resolutions, frame rate, latency and accuracy of field of “view” rotation
· Progress TR 26.928

· Review existing information on AR/VR/XR/6DOF/immersive media in other 3GPP working groups and external organizations

· Update Permanent Document with relevant information

· Communicate with SA1 and 3GPP external organizations (MPEG, GSMA, ETSI ISG ARF, etc.), if adequate

	SA4#105 (12 – 16 Aug 2019, Ljubljana, SI)
	· Review existing information on AR/VR/XR/6DOF/immersive media in other 3GPP working groups and external organizations

· Progress work on architecture and use case mapping

· Progress identifying the media formats (including audio and video), metadata, accessibility features, interfaces and delivery procedures between client and server required to offer such an experience

· Progress identifying relevant QoS service parameters and other core network and radio functionalities that would be required or at least beneficial for XR use cases

· Progress the processing requirements (both audio and video) and associated issues such as spatial resolutions, frame rate, latency and accuracy of field of “view” rotation

· Progress identifying potential standardization needs

· Agree TR 26.928v1.0.0 to be sent to SA plenary for information

· Update Permanent Document with relevant information

· Communicate with SA1 and 3GPP external organizations (MPEG, GSMA, ETSI ISG ARF, etc.), if adequate

	SA#85 (17 – 20 Sep 2019, Newport Beach, CA, US)
	· Present TR26.928v1.0.0 for information

	Video SWG Telco on FS_XR5G (Sep 19, 2019, 10pm – 12pm cest, Host Qualcomm)
February 28, 2019, 4pm - 6pm cet ()
	· Review input on:

· XR Formats

· XR Device Categories

· Update the Permanent Document according to the agreements

· Update TR 26.928 according to the agreements

· Submission deadline Sep 18, 10am cest (36 hours)

	SA4#106 (21 – 25 Oct 2019, Busan, KR)
	· Review existing information on AR/VR/XR/6DOF/immersive media in other 3GPP working groups and external organizations

· Progress work on architecture and use case mapping

· Progress identifying the media formats (including audio and video), metadata, accessibility features, interfaces and delivery procedures between client and server required to offer such an experience

· Progress identifying relevant QoS service parameters and other core network and radio functionalities that would be required or at least beneficial for XR use cases
· Progress the processing requirements (both audio and video) and associated issues such as spatial resolutions, frame rate, latency and accuracy of field of “view” rotation
· Progress identifying potential standardization needs

· Agree TR 26.928v1.0.0 to be sent to SA plenary for information
· Update Permanent Document with relevant information

· Communicate with SA1 and 3GPP external organizations (MPEG, GSMA, ETSI ISG ARF, etc.), if adequate

	Video SWG Telco on FS_XR5G (Nov 4, 2019, 3pm – 5pm cet, Host Qualcomm)
February 28, 2019, 4pm - 6pm cet ()
	· Progress TR 26.928 according to the agreements

· Submission deadline Oct 31st

	Video SWG Telco on FS_XR5G (Nov 19, 2019, 10pm – 12am cet, Host Qualcomm)
February 28, 2019, 4pm - 6pm cet ()
	· Progress TR 26.928 according to the agreements

· Submission deadline Nov 17th, 10am cet (36 hours)

	Video SWG Telco on FS_XR5G (Dec 5, 2019, 3pm – 5pm cet, Host Qualcomm)
February 28, 2019, 4pm - 6pm cet ()
	· Progress TR 26.928 according to the agreements

· Submission deadline Dec 3rd, 3am cet (36 hours)

	SA#86 (11 – 12 Dec 2019, Sitges, ES)
	· No action

	Video SWG Telco on FS_XR5G (Dec 18, 2019, 3pm – 5pm cet, Host Qualcomm)
February 28, 2019, 4pm - 6pm cet ()
	· Progress TR 26.928 according to the agreements

· Submission deadline Dec 16, 3am cet (36 hours)

	Video SWG Telco on FS_XR5G (Jan 7, 2019, 3pm – 5pm cet, Host Qualcomm)
February 28, 2019, 4pm - 6pm cet ()
	· Progress TR 26.928 according to the agreements

· Submission deadline Jan 6, 3am cet (36 hours)

	SA4#107 (20 – 24 Jan 2019, Wroclaw, PL)
	· Complete work on architecture and use case mapping

· Complete identifying the media formats (including audio and video), metadata, accessibility features, interfaces and delivery procedures between client and server required to offer such an experience

· Complete identifying relevant QoS service parameters and other core network and radio functionalities that would be required or at least beneficial for XR use cases
· Complete the processing requirements (both audio and video) and associated issues such as spatial resolutions, frame rate, latency and accuracy of field of “view” rotation
· Address all open issues for completion of TR26.928

· Complete drafting conclusions on the potential needs for standardization in 3GPP

· Agree TR 26.928v1.0.0 to be sent to SA plenary for approval

· Communicate with SA1 and 3GPP external organizations (MPEG, GSMA, ETSI ISG ARF, etc.), if adequate

	SA#87 (18 – 20 Mar 2019, tbd, KR)
	· Present TR26.928v2.0.0 for approval


3 Proposal

It is proposed to take the proposal in the work plan in section 2 into account, in particular to review the feedback from workshop.[image: image1.png]
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