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1	Impacts

	Affects:
	UICC apps
	ME
	AN
	CN
	Others (specify)

	Yes
	
	X
	X
	X
	

	No
	
	
	
	
	

	Don't know
	X
	
	
	
	X



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

	X
	Study 

	
	Normative – Stage 1

	
	Normative – Stage 2

	
	Normative – Stage 3

	
	Normative – Other*


* Other = e.g. testing

2.2	Parent Work Item
For a brand-new topic, use “N/A” in the table below. Otherwise indicate the parent Work Item.
	Parent Work / Study Items 

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

	N/A
	
	
	



2.3	Other related Work Items and dependencies

	Other related Work /Study Items (if any)

	Unique ID
	Title
	Nature of relationship

	950005
	Study on Localized Mobile Metaverse Services
	Stage 1 study item



3	Justification
SA2 Rel-18 work item on XR introduced support for PDU Set based handling for QoS framework however some aspects of PDU Set framework could not be addressed properly (e.g., support for layered media, relationship between different layers, tailoring PDU set error handling based on application needs, support for PDU Sets containing forward error correction). The ability for the AF to influence PDU set forming or importance determination is also limited especially for application traffic flows containing multiple media streams and protocols. Most fundamentally, in Rel-18 network control of PDU Set based QoS focus is mainly for the downlink direction and we have an open Editor’s note for uplink direction (pending RAN2 update) in SA2 specification.

Rel-18 also introduced the support for power saving optimizations based on dynamic End of Data Burst indication in addition to more static periodicity and burst size information. This, as well as the PDU Set based handling, could further be enhanced to support adaptive applications.

SA1 is also working on specific use cases and service requirements for 5GS support of enhanced XR-based services as well as potentially other functionality, to offer shared and interactive user experience of local content and services, accessed either by users in the proximity or remotely. In particular, the following areas are studied:
-	Support of interactive XR media shared among multiple users in a single location, including:
-	performance (KPI) aspects; e.g. latency, throughput, connection density
-	efficiency and scalability aspects, for large numbers of users in a single location.
-	the combination of haptics type of XR media and other non-haptics types of XR media.
-	Identification of users and other digital representations of entities interacting within the Metaverse service.
-	Acquisition, use and exposure of local (physical and digital) information to enable Metaverse services, including:
-	acquiring local spatial/environmental information and user/UE(s) information (including viewing angle, position and direction);
-	exposing local acquired spatial, environmental and user/UE information to 3rd parties to enable Metaverse services.
-	Other aspects, such as privacy, charging, public safety and security requirements.

The study also investigates gaps between the identified new potential requirements and the requirements already specified for the 5G system. 

A difference between this study and TR 22.847 " Study on supporting tactile and multi-modality communication services" is that Metaverse services would involve coordination of input data from different devices/sensors from different users and coordination of output data to different devices at different destinations to support the same task or application.

4	Objective
The following aspects will be studied:
WT1 Enhancement for PDU Set based QoS handling.
1.1 PDU Set QoS handling enhancement. 
1.2 1 Study whether and how to enhance PDU Set related and PDU Set information enhancement (including Control Plane and/or User plane information provided by the AF/AS) and the corresponding PDU Set QoS handling enhancement. 
NOTE: this will require close coordination between SA4 and SA2.

1.3 2 Support QoS control and PDU Set identification for XR stream with e2e encryption or integrity protection (e.g. fully encrypted header, partially encrypted header). This is applicable for PDUs received at N6 for DL. 

1.4 3 Enhancements to support PDU Set based QoS handling in uplink direction. 
NOTE: need for this work task depends on Rel-18 progress.

1.4 Study whether and how to leverage PDU Set QoS information for DSCP marking over N3/N9 in the transport network (i.e. to enable differentiated handling of PDU Sets within QoS Flow).
 
 
WT2 QoS handling enhancement for XRM and media services.
2.1 Study whether and how enhancements can be done on for traffic detection and QoS Flow mapping for mixed multiplexed data flows (different media types multiplexed within the same 5-tuple traffic flow).
QoS 
2.2 Enhancements for supporting immersive 6DoF streaming and 3D object representation by considering UE capability, network condition and QoS management.
2.3 2 Enhancements to better support XR services considering Study whether and how to support dynamic change (via user plane) in traffic pattern characteristics (e.g. periodicity, maximum burst sizerelated parameters), including information provided by AF/AS.
NOTE: this will require close coordination between SA4 and SA2.

2.4 Study how to identify traffic flows and study QoS handling enhancement for Tethered UE.
2.5 Study QoS enhancement for rendering at the local / remote end, view port-dependent streaming (e.g., low-quality/no scene outside the viewport and high-quality scene located within viewport).
· 

WT3 Leverage PDU Set QoS information for proper forwarding treatment in the transport network.

 
WT4 Further enhancement to support XR based on non-3GPP access. 
4.1 Whether and how to support L4S in non-3GPP access.
4.2 Whether the PDU set related QoS control mechanism can be extended into non-3GPP access.
4.1 Study how to support L4S for non-3GPP access networks and intermediate 5GS nodes (N3IWF, TNGF and W-AGF) to perform ECN marking for L4S.  
-	Support L4S in untrusted/trusted access (N3IWF, TNGF).
-	Support L4S in wireline access (W-AGF).
4.2 Study how PDU Set QoS Control mechanisms can be extended to non-3GPP access networks. 
-	Support PDU Set QoS in untrusted/trusted access (N3IWF, TNGF)
-  Support PDU Set QoS in wireline access (W-AGF).

NOTE X: It is limited to re-using existing control plane and user plane between 5GC and non-3GPP access networks. Assumptions on W-AGF functionality are to be verified with BBF and CableLabs.

 



WT5 Enhancements to support Multi-Modal services. 

WT6 Study leveraging NWDAF analytics enhancements in order to optimize support for XRM services.
WT7 Network exposure. Study fast and efficient provisioning of Traffic characteristics information between the application layer and the 5GS. (new WT).
WT7 Network exposure Study whether and how XR related network capability/information (e.g. if the QoS profile requested by AF cannot be met, network can indicate the alternative QoS profile) can be exposed towards the application layer.


Note: XR Study should ensure harmonization of procedures for supporting XRM, TSC and TSN.
NOTE:  alignment and coordination with RAN work will be needed for the study.


TU estimates and dependencies

	Work Task ID
	TU Estimate
(Study)
	TU Estimate
(Normative)
	RAN Dependency
(Yes/No/Maybe) 
	Inter Work Tasks Dependency 


	WT#1
	1.52.0
	1.52.0
	
	WT#1 is self-contained

	WT#1.1
	
	
	Yes
	

	WT#1.2
	
	
	YesNo
	

	WT#1.3
	
	
	No
	

	WT#1.4
	
	
	May beNo
	

	WT#2
	1.52.0
	1.52.0
	
	WT#2 is self-contained

	WT#2.1
	
	
	NoYes
	

	WT#2.2
	
	
	May beYes
	

	WT#2.3
	
	
	No
	

	WT#2.4
	
	
	Yes
	

	WT#2.5
	
	
	Yes
	

	WT#3
	0.5
	0.5
	
	WT#3 is self-contained

	WT#3.1
	
	
	Yes
	

	WT#3.2
	
	
	Yes
	

	WT#4
	1.5
	1.5
	
	WT#4 is self-contained

	WT#4.1
	
	
	No
	

	WT#4.2
	
	
	No
	

	WT#5
	1
	1
	
	WT#5 is self-contained

	WT#6
	1
	1
	
	WT#6 is self-contained

	WT#7
	1
	1
	
	WT#7 is self-contained

	
	
	
	
	



Total TU estimates for the study phase: 86.5
Total TU estimates for the normative phase: 86.5
Total TU estimates: 8 6.5 + 8 6.5 = 1613

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

	Internal TR
	TR 23.xxx
	Study on 5GS XR enh
	SA#103 (March 2024)
	SA#104 
(June 2024)

	



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

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

	
	
	
	



6	Work item Rapporteur(s)

7	Work item leadership
SA2

8	Aspects that involve other WGs
Potential RAN impact to be covered by RAN WGs.
Potential security impact to be covered by SA3. 
Potential charging and OAM impact to be covered by SA5.

9	Supporting Individual Members

	Supporting IM name

	Nokia

	Nokia Shanghai Bell

	

	

	

	

	

	

	

	

	







