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3GPP™ Work Item Description

Information on Work Items can be found at http://www.3gpp.org/Work-Items 
See also the 3GPP Working Procedures, article 39 and the TSG Working Methods in 3GPP TR 21.900
Title: 
Study on RAN support for coordinated communication of multiple UEs
Acronym: {Propose an acronym. Final acronym to be confirmed at the plenary. The sign "-" is a level separator between (Feature)-(Building Block)-(Work Task). The sign "_" can be freely used. Studies have to start by "FS_". Each acronym level has to be simple and short, 7 characters max recommended.} 
Unique identifier: 
{A number to be provided by MCC at the plenary}  
NOTE:
For new WIs/SIs leave the Unique identifier empty and make a proposal for an Acronym.


For a revised WI/SI: Take Unique identifier and acronym as shown in 3GPP workplan.


If this is a RAN WID including Core and Perf. part, then Title, Acronym and Unique identifier refer to the feature WI.


Please tick (X) the applicable box(es) in the table below:


Either:

	This WID includes a Core part
	

	This WID includes a Performance part
	



or:

	This WID includes a Testing part
	

	and it addresses the following 3GPP work area:
	Radio Access
	

	
	Core Network
	

	
	Services
	


Potential target Release: Rel-18
Note that this field above indicates the proposed Release at the time of submission of the WID to TSG approval. It can later be changed without a need to revise the WID. The updated target Release is indicated in the Work Plan. NOTE: In case of contradiction with the target dates of clause 5, clause 5 determines the target release.
1
Impacts 
{ For Normative work, identify the anticipated impacts. For a Study, identify the scope of the study.}
	Affects:
	UICC apps
	ME
	AN
	CN
	Others (specify)

	Yes
	
	X
	X
	X
	

	No
	X
	
	
	
	

	Don't know
	
	
	
	
	X


2
Classification of the Work Item and linked work items
2.1
Primary classification
This work item is a …
	
	Feature

	
	Building Block

	
	Work Task

	
	Study Item


2.2
Parent Work Item 
	Parent Work / Study Items 

	Acronym
	Working Group
	Unique ID
	Title (as in 3GPP Work Plan)

	
	
	
	


2.3
Other related Work Items and dependencies

	Other related Work Items (if any)

	Unique ID
	Title
	Nature of relationship

	900027
	Study on supporting tactile and multi-modality communication services (Release 18)
	Study of requirement about multi-modality communication services 

	800014
	Study on Audio-Visual Service Production (Release 17)
	Multiple devices collecting data for the same task with strict KPI requirements.

	860009
	Study on traffic characteristics and performance requirements for AI/ML model transfer in 5GS (Release 18)
	Coordinated communication between Multiple end-points 


NOTE:
Also related or dependent WIs/SIs in other TSGs should be indicated.

3
Justification

During previous releases (before Rel-18), 3GPP defined powerful features, e.g., QoS, session management, mobility management, however almost all of them are designed for service delivery and control for a single UE. And at the network side, the UE context is also managed on a per UE granularity by Network Functions, e.g., by UDM/SMF/AMF, etc. and the majority of the features are based on the assumption of one UE.

However, with presence of new use cases/scenarios, e.g., the multi-modality environment, multiple UEs collaborate to constructively conduct a task.

For multi-modality services, the outputs are generated based on inputs from multiple sources. In the multi-modality interaction system, modality is a type or representation of information in a specific interaction system. Multi-modality interaction is the process during which information of multiple individual modalities are exchanged and processed. Modality types consist of motion, sentiment, gesture, etc. Modality representations consist of video, audio, tactician (vibrations or other movements which provide haptic or tactile feelings to a person), etc. The robustness of the multi-modality outputs, i.e. the Multi-modality Data, depends on the availability and the quality of the Multi-modality inputs. In a resource restricted environment, e.g. mobile network, it is hard to guarantee that the multi-modality services can always acquire all the inputs with the requested QoS. For cases where some low priority inputs are not available or the high priority inputs are provided with reduced QoS, the multi-modality services can still generate the Multi-modality Data. The multiple modality inputs may be provided by a single UE or multiple UEs, thus only enhancement for one UE cannot meet the requirement of multi-modality use cases. 

Multi-modality use cases [TS22.847] include scenarios where an end user may use a single device or a plurality of independent devices to separately collect video, audio, ambient and haptic data and transmit them simultaneously to the relavent servers for further processing. For multi-modality output, multiple outcomes from the servers may need to reach the distributed UEs simultaneously. An example can be illustrated by the multi-modality interactions for an online concert with musicians from different places playing and coordinating with each other via the 5G network:

· The performance of each musician is captured by the video cameras and microphones, i.e., the multi-modality data is sent to the server simultaneously. The server mixes sound and renders video to produce multimedia data and sends this to the conductor’s UE device(s) to simultaneously display the video and playback the music. 

· The conductor’s direction is captured by a video camera and sent simultaneously to each musician along with the mixed musical output via the server.

· During playback of the processed audio different channels of sounds are sent to the appropriate distributed speakers to reproduce the individual sound from each particular direction. A small time difference may cause big direction error and significantly impact user experience. 

Additional use cases for Multi-modality can also be found in [TS22.847] and include: 

· Immersive Multi-modal Virtual Reality application

· Remote control robot, 

· Immersive VR games 

· Support of Skillset Sharing for Cooperative Perception and Maneuvering of Robots 

For Immersive Multi-modality Virtual Reality applications, user(s) interact with virtual entities in a remote environment, such that the perception of interaction with a real physical environment is achieved. Players or users use devices such as VR headsets, haptic enabled gloves and other potential devices or controllers which support and provide haptic and/or kinesthetic modality and where these devices are first connected to 5G UE(s) and then connected to Immersive Multi-modal Virtual Reality application via the 5G network. The application operator may provide the 5G network the traffic characteristics (e.g., packet size, latency) and the service requirement for network connection plus additional KPIs for the associated data for other modalities such as haptic, audio and video in a synchronized way. 
Hence, we see multiple modalities for a multi-modality output which then must be coordinated. Such coordination may include multiple modalities transmitted simultaneously to or from multiple application servers or from the servers in a coordinated manner, in terms of QoS coordination, traffic synchronization from or to the UE device(s) associated with the same end user or across multiple end users.
It may be envisaged that association, coordination and control of multiple UEs may be realized at the application layer, but in this case the 3GPP system still serves each UE or each modality (in case of more than one modality per UE) as an individual without any association or relationship between them. For this reason the 3GPP system cannot provide a multi-modality service with a higher performance.
4
Objective

4.1
Objective of SI or Core part WI or Testing part WI

The objective of this SI is to study in RAN how to fulfil the requirement of newly emerging services which address the coordination of multiple modalities from UE device(s) to UE device(s) associated with the same multi-modality service for an end user or across end users. 

To support multi-UE coordination, RAN is kindly requested to consider the study and enhancements including the following functions:

· Study the scenarios for multi-UE coordination, including UE device(s) associated with the same end user or across end users under the same cell or across cells;
· UE device(s) associated with the same end user under the same cell will be the first priority;
· Study and specify the control plane procedure design for multi-UE coordination, including coordinated RRC connection management for initiated services from the UE device(s) associated with the same end user or across end users;
· Coordinated connection control (e.g., Coordinated access control)

· Study and specify the user plane procedure design for multi-UE coordination, including coordinated scheduling to fulfil the QoS coordination, traffic synchronization from the UE device(s) associated with the same end user or across end users;
· Coordinated scheduling 

· Synchronized transmission

· Study and specify Power saving enhancements for multi-UE coordination and operation;
4.2
Objective of Performance part WI

NOTE:
Leave empty if the WI proposal does not contain a RAN performance part.

4.3
RAN time budget request (not applicable to RAN5 WIs/SIs)

NOTE:
For all new RAN related WIs/SIs which are not led by RAN WG5 the WI/SI rapporteur has to fill out the attached Excel table to request time budgets for corresponding RAN WG meetings.
The Excel table has to be filled out for all affected RAN WGs and up to the target date of the WI/SI.
One time unit (TU) corresponds to ~ 2 hours in the meeting.
If no TU is needed, then leave the field empty otherwise enter a number >0 in the field.


For revisions of already approved WI/SI descriptions: Please remove the Excel table from the WID/SID's zip file. The time budgets are already recorded. If you want to modify them, then this has to be done via the status report and not via a revised WID/SID.


If this WID is covering Core and Performance part, then please fill out one line for each part in the attached Excel table.

additional comments to the time budget request in the attached Excel table:

5
Expected Output and Time scale

	New specifications {One line per specification. Create/delete lines as needed}

	Type 
	TS/TR number
	Title
	For info 
at TSG# 
	For approval at TSG#
	Rapporteur

	
	
	
	
	
	


{Note 1: Only TSs may contain normative provisions. Study Items shall create or impact only TRs.
"Internal TR" is intended for 3GPP internal use only whereas "External TR" may be transposed by OPs.}
NOTE:
If this is a RAN WI including Core and Perf. part, then all new Core part specs have to be listed first and then all new Perf. part specs. Indicate "Core part" or "Perf. part" under Remarks for each spec.
By default a new specs can only be new for one of both parts.

	Impacted existing TS/TR {One line per specification. Create/delete lines as needed}

	TS/TR No.
	Description of change 
	Target completion plenary#
	Remarks

	{E.g. "22.281"}
	{Possible values: 

- either free text (e.g. “CS aspects to be removed") 
- or “Specification to be withdrawn”}
	{E.g. "TSG#89"}
	{Free text}


6
Work item Rapporteur(s)
7
Work item leadership

8
Aspects that involve other WGs
NOTE:
For RAN WIs: Section 8 applies only to WGs outside of TSG RAN because RAN WG aspects have to be covered in section 4.

9
Supporting Individual Members
	Supporting IM name

	Xiaomi 

	

	

	

	

	


