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Abstract: This pCR proposes a consolidation of requirements for the FS_Metaverse study. 
Introduction
This consolidation only considers
-	requirements agreed and in TR 22.856-100; 
-	with aligned terminology (based on terminology in 22.856, with alignment throughout the TR as proposed at SA1 101);
-	for potential requirements without editor's notes questioning whether the PR can be included, etc.
-	NOTE numbering is only included in the context of the single CPR and PR. The NOTE numbering of the original PR is not maintained for ease of reading the CPR table.
After SA1 102, the agreed requirements from that meeting (with no remaining Editor's Notes and FFS statements) will be treated as shown below to create a proposed consolidation of requirements for SA1 102.

changes in 1591, revised from 1384
- removal of empty rows and renumbering from merged CPRs
- further rewording and consolidation suggested by Nokia
- check that all PRs are covered by the consolidation
- providing CableLabs requirement (merged into C.4)
- remove '3D' from avatar call throughout
changes in 1384, revised from 1369
- revise the terminology for digital containers as discussed in the 22.05 lunchtime drafting session
- mark [PR 5.17.6-2] as merged into F.4 as discussed in the 22.05 lunchtime drafting
- modify the requirements with 'IMS' terminology as discussed in the 22.05 lunchtime drafting

changes in 1369, revised from 1350
- the introduction is much shorter, removing text that is no longer accurate after the changes.
- extensive rewording for clarity
- extensive merging of requirements 
- moves to different sections
- removal of two sections: digital entities, XR service enablers for location agnostic service experience => requirements are moved to other subclauses
- controversial changes which are not resolved
> use of the term 'IMS' in 3d avatar call requirements => may complicate or exclude support of non-IMS services
> use of the term 'container' => implies a certain technical solution
> restatement of 'digital entity' requirements are unclear (rather than remove the PR, I offer the rapporteur's best effort attempt)
> some potential requirements seem like introductory text to KPIs, please see comments
> some potential requirements are so high level they were removed 
To see the original comments and the guidance that lead to the changes in this pCR, please see the following link: 
https://10.10.10.10/SA/SA1/Inbox/draft/S1-23zzzz-was1350_QC_HW.DOCX
changes in 1350, revised from 1305
- use the CPR template as requested by the SA1 chairman
[bookmark: _Toc355779204][bookmark: _Toc354586742][bookmark: _Toc354590101]
Proposal
It is proposed to agree to the following change to TR 22.856, 1.0.0.
Start of changes
8	Consolidated potential requirements and KPIs
8.1	Consolidated potential requirements
8.1.A	Localized Mobile Metaverse Service Functionality 
This clause consolidates requirements from clauses 5.1, 5.4, and 5.6.
Table 8.1.A-1 – Localized Mobile Metaverse Service Functionality Consolidated Requirements
	CPR #
	Consolidated Potential Requirement
	Original PR #
	Comment

	[CPR A.1]
	Subject to operator policy, the 5G system shall  provide a means to define and expose to a third party a spatial anchor, i.e. an association between a physical location (a point or volume in three dimensional space) and service information.
NOTE: 	Service information can include information to enable users to discover and access services, e.g. type of service, URLs, configuration data, the distance between the user and the spatial anchor, etc.
	[PR-5.4.6-2]
[PR-5.1.6-1] 
[PR-5.1.6.2]
[PR-5.1.6.3]
	reworded for clarity
merged in requirements
Merge in 5.1.6-1

	[CPR A.2]
	Subject to operator policy, the 5G system shall enable an authorized third party to request the information associated with a specific spatial anchor. 
NOTE:	How the service and location information is used by the third party to access a mobile metaverse server and the AR media itself is out of scope of this requirement.
	[PR-5.4.6-4]
	reworded for clarity

	[CPR A.3]
	Subject to operator policy, the 5G system shall provide an authorized third party a means to define authorization to access spatial anchor information and to manage the spatial anchor(s), e.g. add, remove or modify spatial anchors.

	[PR-5.4.6-5]
	Split from [PR-5.4.6-5]

	[CPR A.4]
	Subject to operator policy, user consent and regulatory requirements, the 5GS shall provide a means for a UE to provide sensor data, (e.g. from UE sensors, cameras, etc.) to the UE's PLMN in order to derive localization information, e.g. to produce or modify a spatial map or access localized mobile metaverse services.

	[PR5.5.6.1-1]
[PR5.5.6.1-2]
[PR5.5.6.2-2]
[PR5.5.6.2-3]
	Reworded to remove the note and for clarity.

	[CPR A.5]
	Subject to operator policy and regulatory requirements, the 5GS shall support mechanisms to expose a spatial map or derived localization information to authorized third parties.
	[PR5.5.6.1-3]

	Notes are not needed


8.1.B	Digital representation of users and avatar functionality
This clause consolidates requirements from clauses 5.3, 5.6, 5.9, 5.11, 5.16, 5.22 and 5.26. 
Table 8.1.B-1 – Avatar Call Functionality Consolidated Requirements
	CPR #
	Consolidated Potential Requirement
	Original PR #
	Comment

	[CPR B.1]
	The 5G system shall support 5G CN to provide the IMS with real-time feedback in support of conversational XR communication among multiple users simultaneously. 
NOTE: 	The feedback can include information such as network condition, achieved QoS. Such information can be used by the IMS, for example, to trigger the codec negotiation.
	[PR 5.3.6.2-1]

	Reword for clarity
Whether to state IMS or 5G system is not yet agreed.
NOKIA : last part of the requirement not needed (already in B2)
Huawei: as discussed, this CPR is specific for 5G CN to provide information to the IMS.

	[CPR B.2]
	Subject to user consent, the 5G system (including IMS) shall support multimedia conversational communications between two or more users including transfer of real time 3D avatar media and audio media.
NOTE 1:  Avatar media can be transmitted on both uplink and downlink.
NOTE 2:  Confidentiality of the data used to produce the avatar (e.g. from the UE cameras, etc.) is assumed.
	[P.R. 5.11.6-1]
[PR 5.22.6-1]
[P.R. 5.11.6-2]
[P.R. 5.11.6-3]
	
Whether to state IMS or 5G system is not yet agreed.
Merged these two PRs.
Suggest to replace “animated user digital representation” with “3D avatar media” to be aligned with other CPRs.
Huawei: as a compromise, add IMS in the ().

	[CPR B.3]
	Subject to user consent, the 5G system (including IMS) shall support change of media types between video and avatar media for parties of a multimedia conversational communication. . 
	[P.R. 5.11.6-4] 
	The note is not necessary.
NOKIA : could also apply to other communications eg webrtc
Huawei: as a compromise, add IMS in the ().

	[CPR B.4]
	The 5G system(including IMS) shall support transcoding between media such as text, GTT, video and avatar media  in multimedia conversational communications.
NOTE 1:	Text, video or other media could allow a party to control the appearance of its avatar, e.g. to express behaviour, movement, affect, emotions, etc.
NOTE 2:	The transcoding of media enables  avatar communication, e.g. in scenarios in which UE participating in an IMS call or other service does not support e.g. FACS, encoding avatar media, generating avatar media, etc.
	[P.R. 5.11.6-5] 
[P.R.-5.26.6-2]
[P.R.-5.26.6-3]
[P.R.-5.26.6-4]

	Transcoding is a general capability, not IMS-specific.
NOKIA : added “multimedia conversational communication”. Keep IMS as an example only
Huawei: as a compromise, add IMS in the ().

	[CPR B.5]
	Subject to regulatory requirements, user consent and operator policy, the 5G system (including IMS) shall support the capabilities of rendering the avatar based on the body movement information (e.g. body motion or facial expression) of a human user.
	
	Merged into B.5, was B.13
Nokia : would suggest to keep (not only applicable to IMS), or put as note in B5
Huawei: prefer keeping this with re-wording to cover all options as discussed.

	[CPR B.6]
	[bookmark: _GoBack]The 5G system (including IMS) shall support the encoding of sensor data capturing the facial expression and movement and gestures of a person, in a standard form.
NOTE: 	The actual transmission and rendering of facial expression and movement and gestures of a person within a multimedia conversational communication is subject to that person’s consent.
	[P.R.-5.26.6-1]
[PR 5.16.6.2-5]
[PR 5.16.6.2-6]
	Nokia : clarified that this also applies to body (“full gestures”). 
Added a note to enable restrictions of use based on user consent if we don’t have a dedicated requirement (see B13)
Huawei: as a compromise, add IMS in the ().



8.1.C	Operational efficiency, exposure, and coordination of metaverse services 
This clause consolidates requirements from 5.7, 5.8, 5.14.
Table 8.1.C-1 – Coordination and operation of mobile metaverse services Consolidated Requirements
	CPR #
	Consolidated Potential Requirement
	Original PR #
	Comment

	[CPR C.1]
	Subject to operator policy, the 5G system shall support a mechanism that enables flexible adjustment of communication services based on e.g. the type of devices (e.g., wearables), or communication duration (e.g. more than one hour), such that the services can be operated with reduced energy utilization.
NOTE:	Metaverse service experience over an extended period of time (e.g. 2h) requires significant power consumption by the UE. In some cases, a device with no external power supply cannot sustain downloading and rendering of media over a long interval, e.g. for the duration of an entire feature film or athletic event.
	[PR 5.7.6-1]
[PR 5.7.6-2]
	reworded for clarity and to merge former D.1

	
	
	
	

	[CPR C.2]
	The 5G system shall be able to provide a means to associate and coordinate data flows related to one or multiple UEs e.g. associated with the same object in digital twin applications provided by the mobile metaverse service.
	[PR 5.20.6-1]
[PR 5.20.6-2]
[PR 5.20.6-3]
	Nokia : removed “update data flows” (concept is not clear). Added clarification that these flows could be associated to the same object. Added ref to other PRs

	[CPR C.3]
	Subject to operator policy and user consent, the 5G system shall be able to expose network performance information (e.g., observed or predicted bitrate,  latency, for one or more users)  to an authorized 3rd party metaverse application.
NOTE:	The network performance information can be per UE and take into account all available 5G access network types.
	[PR 5.25.6-1]
[PR 5.9.6.2]


	Nokia : added “observed” information in the example

	[CPR C.4]
	Subject to operator policy, the 5G system shall support a mechanism to enable one or more authorized third party(ies) to coordinate the transmission of multiple service data flows delivered to/from one or more UE(s). Multiple UEs may be associated with one user/location or different users at different locations using different 5G access networks.
NOTE 1: 	Coordinated transmission refers to the ability to provide an acceptable level of user experience for a given service, e.g. based on latency and synchronization constraints (due to multiple sources or long distance between UEs/users).
NOTE 2: 	An example of coordinated transmission is the synchronization of multiple service data flows (e.g., heart rate, video, audio) of multiple UEs associated with Critical HealthCare services.
	[PR 5.27.6-3]
[PR 5.9.6.1]
[PR 5.3.6.2-4]
[PR 5.25.6-2]
[PR 5.10.6-2]
	New merged CPR from diverse requirements
Nokia : added reference to access networks (missing merge from ex D10)

	[CPR C.5]
	The 5G system shall enable the coordination of diverse media, transmitted to a UE from one or more mobile metaverse services associated with a physical location, to be combined to form a localized service experience.

	[P.R.-5.1.6-4]
[PR-5.4.6-1]
	reworded for clarity, merged

MOVED to D from A.5

	[CPR C.6]
	Subject to operator policy, the 5G system shall support exposure mechanisms enabling an authorized third party to determine one or more subscribers to whom mobile metaverse media can be distributed in a resource efficient manner.
	[PR 5.27.6-1]
	Moved to D from A.14

	[CPR C.7]
	Subject to operator policy, subject to user consent, the 5G system shall support a means to provide resource efficient communication of third party mobile metaverse media to one or more subscribers.
	[PR 5.27.6-2]
	Moved to D from A.15

	
	
	
	Moved to D, was B.5
Similar to C.3, so remove this CPR

	[CPR C.8]
	The 5G system shall provide a means to support the distribution, configuration, and execution of a predictive model associated to a remote user in a Service Hosting Environment.
	[PR 5.9.6.3]
	Aligned the term “Service Hosting Environment”
Moved to D, was B.6

	
	
	
	Moved to D, was C.1
merge into C.4 as an example.

	[CPR C.]
	The 5G system shall provide a mechanism to support coordination and synchronization of multiple data flows transmitted via one UE or different UEs, subject to synchronization thresholds provided by third party (i.e. a quantitative bound to the extent different data flows can diverge in synchronization.)
	[PR 5.12.6-1]
	Moved to D, was C.1


8.1.D	Security and Privacy aspects of mobile metaverse services
This clause consolidates requirements from 5.18, 5.19, 5.24, aspects of 5.3 and 5.5.
Table 8.1.D-1 – Security and Privacy aspects of mobile metaverse services Consolidated Requirements
	CPR #
	Consolidated Potential Requirement
	Original PR #
	Comment

	[CPR D.1]
	Subject to regulatory requirements, operator policies and user consent, the 5G system shall be able to support mechanisms to expose to a trusted third party (e.g. the conference focus) the result of authenticating a user identity to a UE, e.g. using biometrics.
NOTE: 	Authenticating a user identity to a UE at the terminal side is out of 3GPP scope.
	[PR 5.3.6.2-2]
	Added an example to increase clarity.

	[CPR D.2]
	Subject to operator policy and relevant regional and national regulation, the 5GS shall support mechanisms to authorize Spatial Localization Service.
	[PR5.5.6.2-1]
	

	[CPR D.3]
	Subject to national/regional regulations, and user consent, the 5G System shall be able to process and expose information from UEs related to user’s location, user’s body, and user’s environment, e.g., user’s home, user’s immediate vicinity. 
NOTE:	This requirement does not affect the ability of regulatory services, e.g., legal intercept service, to access such information without consent of the user.
	[5.19.6-1]

	

	[CPR D.4]
	The 5G system shall support mechanisms to identify an avatar and associate the avatar with a subscriber (i.e. the owner of the avatar). 

	[PR 5.18.6-1]
[PR 5.24.6-1]
[PR 5.17.6-2]
	Nokia : not sure this should be subject to user consent/operator policy/regulation as this should be the default capability.

	[CPR D.5]
	Subject to operator policy and national or regional regulation, the 5G system shall support different communication security mechanisms according to the security requirements of different services.
	[PR 5.18.6-2]
	

	[CPR D.6]
	Subject to regulatory requirements, user’s consent and operator’s policy, the 5G system shall be able to authorize the avatar to be used in mobile metaverse services. 

	[PR 5.24.6-2]
	

	[CPR D.7]
	Subject to regulatory requirements, user’s consent and operator’s policy, the 5G system shall provide time-bound authorization services for an avatar to be used in mobile metaverse services.
	[PR 5.24.6-3]
	

	[CPR D.8]
	Subject to regulatory requirements and operator policy and subscriber consent, the 5G system shall provide a means for a third party to access 3GPP services on behalf of the subscriber.
	[PR 5.17.6-1]
	Moved to F from E.1

clarified the requirement



Next change
8.1.E	Digital Asset Management
This clause consolidates requirements from 5.18, 5.19, 5.24, aspects of 5.3 and 5.5.
Table 8.1.E-1 – Digital Asset Management Consolidated Requirements
	CPR #
	Consolidated Potential Requirement
	Original PR #
	Comment

	[CPR E.1]
	Subject to user consent, operator policy, and regulatory requirements, the 5G system shall be able to provide functionality for handling of  digital assets associated with a user.
	[PR 5.13.6-1]
[PR 5.15.6-1]

[PR 5.16.6.2-1]
	Nokia : simplified wording


	[CPR E.2]
	Subject to user consent, operator policy, and regulatory requirements, the 5G system shall provide a means to allow a user to securely access and update their digital assets.

	[PR 5.13.6-1]
[PR 5.15.6-1]
[PR 5.16.6.2-1]
	Nokia ; simplified wording. Based on Oxford dictionary, “their” =  belonging to or associated with a person of unspecified sex.
Moved the note outside of the table to apply to this entire category

	[CPR E.3]
	Subject to user consent, the 5G system shall be able to allow a trusted third party to retrieve the digital asset(s) associated with a user, e.g. when the user accesses a specific application.
	[PR 5.13.6-2]
[PR 5.15.6-3]
	

	[CPR E.4]
	Subject to regulatory requirements and operator’s policy, the 5G system shall provide secure means to authorize the use of digital asset associated with a user (e.g. digital assets belonging to a third party customer). 
	[PR 5.16.6.2-2] 
[PR 5.13.6.5]
	Nokia : clarified the concept of “delegation” between users

	[CPR E.5]
	The 5G system shall provide mechanisms to certify the authenticity of the digital assets associated with a user.
	[PR 5.13.6-4]
	removed container

	
	
	
	

	
	
	
	

	[CPR E.6]
	The 5G system shall support suitable APIs to securely provide digital assets of a user to an authorized immersive mobile metaverse service when the user accesses the service.
	[PR 5.14.6-1]
	Moved from C.2



Next change
8.1.	Charging requirements for mobile metaverse services
This clause consolidates requirements from aspects of 5.3, 5.4, 5.5, 5.11, 5.26 and 5.27.
Table 8.1.-1 – Consolidated Requirements on charging for mobile metaverse services 
	CPR #
	Consolidated Potential Requirement
	Original PR #
	Comment

	
	
	
	Nokia: suggest to delete (basic charging)

already support conference based on IMS and associated charging

	[CPR ]
	The 5G system shall be able to collect charging information for theactions related to spatial anchors, where a third party creates, deletes or modifies a spatial anchor or associated service information. 
NOTE:	It is assumed that exposure of network anchors and associated service information can be a service provided by a network operator to third parties.
	[P.R.-5.4.6-6]
[P.R.-5.4.6-7]

	Nokia: simplified wording

	
	

	

	Nokia : merged with previous (third party actions rely on network exposure by definition)

	[CPR ]
	The 5G system shall support the collection of charging information associated with the exposure of a spatial map or derived localization information to authorized third parties.
	[PR5.5.6.1-4]
	

	[CPR ]
	The 5G system shall support the collection of charging information associated with the production or modification of a spatial map on behalf of an authorized third party.

	[PR5.5.6.1-5]

	

	[CPR ]
	The 5G system shall support the collection of charging information associated with exposing spatial location service information to authorized third parties.
	[PR5.5.6.2-4]
	

	[CPR ]
	The 5G system shall support collection of charging information associated with initiating and terminating avatar call.
	[P.R. 5.11.6-6]
	Nokia : removed ref to IMS.

	[CPR ]
	The 5G system shall be able to collect charging information for transcoding services associated with avatar call.
	[P.R.-5.26.6-5]
	Nokia : removed ref to IMS.

	[CPR ]
	The 5G system shall be able to collect charging information associated with distribution of third party mobile metaverse media to one or more subscribers.
	[PR 5.27.6.4]
	

	[CPR ]
	The 5G system shall be able to collect charging information per UE or per application, related to the use of digital asset container associated with a user (e.g. typically a human user with a certain subscription).
	[PR 5.16.6.2-3]
[PR 5.16.6.2-4]
	Moved from G.8
Qualcomm: Remove the term 'container'?

	[CPR ]
	The 5G system shall be able to collect charging information per UE for managing the digital assets associated with a user (e.g. typically a human user with a certain subscription).
	[PR 5.16.6.2-3]
	removed container
moved from digital container section

	[CPR ]
	The 5G system shall be able to collect charging information per application for managing the digital assets for the third party (e.g. typically an enterprise customer having service level agreement with the operator).
	[PR 5.16.6.2-4]
	removed container
moved from digital container section



End of changes
3GPP
