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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
	

	No
	X
	
	
	
	

	Don't know
	
	X
	X
	
	



2	Classification of the Work Item and linked work items
2.1	Primary classification
This work item is a …
{Tick one or more box(es). The full structure of all existing Work Items is shown in the 3GPP Work Plan in https://ftp.3gpp.org/Information/WORK_PLAN} 
	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)

	
	
	
	



2.3	Other related Work Items and dependencies
	Other related Work /Study 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 tactile and multi-modality communication services 

	890009
	Operation Points for 8K VR 360 Video over 5G
	SA4 study to specify operation points as well as new media decoding capabilities to enable support for up to 8K video.

	870013
	[bookmark: _Hlk13214352][bookmark: _Hlk29478144]Feasibility Study on Typical Traffic Characteristics for XR Services and other Media
	SA4 study to collect traffic, codecs and protocol characteristics to identify and document additional relevant XR and other media services and related requirements.

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

	930020
	Supporting tactile and multi-modality communication services
	SA1 requirement about tactile and multi-modality communication services

	940068
	Study on XR (Extended Reality) and media services (Release 18)
	SA2 study to support architecture and technologies enhancement for the XR and media service including multi-modal service coordination, information exposure, QoS and policy enhancements, uplink-downlink transmission coordination to meet RTT, jitter monitoring, and power saving.

	980016
	Architecture Enhancements for XR (Extended Reality) and media service
	SA2 specify the architecture and technologies enhancement including multi-modal service coordination, information exposure, QoS and policy enhancements, uplink-downlink transmission coordination to meet RTT, jitter monitoring, and power saving.

	950005
	Study on Localized Mobile Metaverse Services
	SA1 study to support interactive XR media among multiple users in a single location, identification of users and digital representation of entities, acquiring and exposing local spatial information.

	990052
	Supporting UE Mobility for XR Services
	SA1 specify the requirement for high mobility for XR and media service.



Dependency on non-3GPP (draft) specification:
{This section is to be typically used to identify the IETF dependencies. Delete the header "Dependency on non-3GPP (draft) specification:" if no such dependency}
3	Justification
In R18, SA2 has started the normative work for architecture and technology enhancement for XR and media service. But time is limited so some aspects do not have enough time to be discussed. In Rel-19, there is a necessity to continue the work for further supporting the XR and media service.
The aspects include:
1. PDU set handling enhancement. In R18, the normative work for PDU set started, but some aspects are not included.
- 	Currently, the PDU set handling is depending on RTP/SRTP, but it is necessary to consider XR/media service carried on e.g. HTTP/DASH, QUIC, ROUTE(RFC 9223)，MMT(ISO/IEC 23008-1).
- 	QoS parameters enhancement based on PDU set handling besides what have been defined in R18, for example, alternative PDU set QoS parameters, MDBV for PDU set. For the PSDB, in R18, to enable support for PSDB, it is required that a maximum inter arrival time between the first received PDU and the last received PDU of a PDU Set complies with SLA. This maximum inter arrival time does not exceed PSDB. And for R19, the method of handling PSDB when the maximum inter arrival time is larger than PSDB should be studied. In R18, the PSIHI indicates whether all PDUs of the PDU Set are needed for the usage of the PDU Set by the application layer in the receiver side. While in R19, considering the FEC mechanism, the requirement for all PDUs of the PDU set may be not needed.
-	 PDU set information enhancement. It should be discussed whether it is useful for UPF to send timestamp information in GTP-U header to NG-RAN to help the resource scheduling. When the user select specific start time for an media application, the application layer may get this start point from application layer, and in PDU set information, application may carry this Start Indication of a random access to UPF and then to NG-RAN to help the efficient radio resource scheduling. In R18, the end PDU of PDU set can be marked, but the End Marking per PDU Set is not clear how to support. The End Marking per PDU set may help NG-RAN know when the PDU set is ended and may help to optimize the handover or resource allocation for the PDU set.

2. QoS handling enhancement for XR and media service in different scenario.

-	The media services are always encrypted and carried maybe on QUIC protocol. It is necessary to study whether the QoS control for the encrypted traffic can be supported. Some cooperation with SA3 may be needed.
[bookmark: OLE_LINK4]-	The packet delay between UE and application server includes the delay within 5GS and the delay between PSA UPF and application server. Based on the SA1 requirement, the motion-to-photon delay means the latency between the physical movement of a user's head and the updated picture in the VR headset, which is consisted of UL delay between UE and application server, application processing delay, and DL delay between the application server and UE. In order to guarantee the motion-to-photon delay within 7ms-15ms, the 5GS should have the capability to monitor and guarantee the E2E delay between UE and application server, especially for the edge application server.
-	The tethered device behind the UE is an important scenario for XR service. Currently, the AR glass or VR headset does not support 5G, and it always accesses the 5GS through a 5G mobile phone. In this scenario, how to support the general QoS control and/or the PDU set related QoS handling should be studied. There is also one typical scenario that multiple tethered device behind the main UE, at this time, whether and how to bind the multiple XRM streams into one QoS flow with the same PDU set handling is a problem.
-	In R18, the conclusion for multi-modal service is only focused on AF-PCF interaction. While based on SA1 requirement, besides the audio, video, haptic data, the avatar data also needs to be transmitted with coordination, therefore the continuous study for the multi-modal service with considering the avatar data is needed.
-	Currently, some cameras or VR cameras have the ability to push the traffic to the terminal side without involving the application server, so QoS control coordination for UE-to-UE communication without server involvement should be studied.
-	In R18, there are some discussion of how to harmonize architecture for supporting XRM, TSC and TSN, but considering the limited time, the conclusion is to split the different scenarios. In R19, perhaps these aspects can be further considered.
 
3. Further cooperation between network and application. For AR/VR service, the split rendering (e.g. between client and server) is utilized to improve the processing efficiency and improve the user experience. What’s more, the distributed task processing e.g. task split between different servers can be considered to further improve the processing efficiency. In SA2 side, the main target is to support optimization for transmission path selection (e.g. N3, N9, N6), packet delay, bandwidth, network assisted overload control, with considering computation resource in network node (e.g. UPF), or N6 application server, in order to improve the whole system efficiency, e.g. reducing the processing time.
4. Support non-3GPP access for XRM service.
5. There is a requirement from SA1 to support the service continuity when XR service is experienced in high mobility scenario. VR service has a large bandwidth requirement (typically 30 Mbps) for the NG-RAN, and the number of VR UEs within a restricted area is limited. So whether the MBS related mechanism e.g. multicast or group-cast can be used for XRM service should be studied and evaluated.
6. Based on Metaverse requirement, the 5GS can act as a neutral platform to store and manage the spatial information from multiple Metaverse application servers’ requirement. 5GS may support digital asset management, e.g. storage, security access, digital identifier.
NOTE : Some cooperation with RAN, SA3, SA4, and SA6 WGs may be needed to provide end-to-end solution.
4	Objective
The study item aims at identify the system architecture aspects related to better support advanced media services, e.g., High Data Rate Low Latency (HDRLL) services, AR/VR/XR services, and tactile/multi-modality communication services, including the following working tasks (WT):
WT#1: Enhancement for PDU Set handling:
WT#1.1: Support more protocols besides RTP/SRTP, e.g. HTTP/DASH, QUIC
WT#1.2: PDU Set QoS parameter enhancement (e.g. MDBV, Alternative PDU Set QoS, PSDB handling, integrated PDU set handling for X%).
WT#1.3: PDU Set information enhancement (e.g. timestamp in GTP-U header, Start Indication of a random access, End Marking per PDU Set). 
WT#2: QoS handling enhancement for XR and media service.
WT#2.1: Support QoS control of traffic based on encrypted protocol e.g. QUIC.
WT#2.2:E2E packet delay monitoring and guarantee including N6 delay, e.g. from PSA UPF to edge application server.
WT#2.3: QoS handling enhancement for Tethered UE including general QoS control and PDU set related QoS control. 
WT#2.4: Multi-modal service coordination transmission in local area. (e.g. avatar data, video/audio, multiple data streams).
WT#2.5: QoS control coordination for UE-to-UE communication without server involvement
WT#2.6: Potential harmonization of architecture for supporting XRM, TSC and TSN.
WT#3: Performance optimization in distributed task processing for split rendering.
-	Supporting optimization for transmission path and server selection (e.g. N3, N9, N6), packet delay, bandwidth, network assisted overload control, with considering computation resource in network node (e.g. UPF), and/or N6 application server.
WT#4: Further enhancement to support non-3GPP access.
WT#4.1: Whether and how to support L4S in non-3GPP access.
WT#4.2: Whether the PDU set related QoS control mechanism can be extended into non-3GPP access.
WT#4.3: Integrated handling for 3GPP and non-3GPP for XRM service.
WT#5: Enhancement to support high mobility and large capacity of XR and media service.
WT#5.1: Supporting service continuity and performance in high mobility scenario.
[bookmark: _GoBack]WT#5.2: Capacity improvement with supporting multicast and group-cast for XRM service.
WT#6: 5GS enhancement to support spatial information and digital asset information management.
WT#6.1: Supporting the spatial information management including: 
-	Storing and authorizing the access to the spatial information. 
-	UE may send the UE spatial information to the 5G network through signaling.
WT#6.2: Supporting digital asset management, e.g. storage, digital identifier. 
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
	0.25
	0.25
	Maybe
	Self-Contained

	WT#1.2
	0.25
	0.25
	Maybe
	Self-Contained

	WT#1.3
	0.25
	0.25
	Maybe
	Self-Contained

	WT#2.1
	0.75
	0.5
	Maybe
	Self-Contained

	WT#2.2
	0.25
	0.25
	Maybe
	Self-Contained

	WT#2.3
	0.75
	0.5
	Maybe
	Self-Contained

	WT#2.4
	0.5
	0.25
	Maybe
	Self-Contained

	WT#2.5
	0.5
	0.25
	Maybe
	Self-Contained

	WT#2.6
	0.5
	0.25
	Maybe
	Self-Contained

	WT#3
	1
	0.5
	No
	Self-Contained

	WT#4.1
	0.5
	0.25
	No
	Self-Contained

	WT#4.2
	0.5
	0.25
	No
	Self-Contained

	WT#4.3
	0.5
	0.25
	No
	Self-Contained

	WT#5.1
	0.5
	0.25
	Maybe
	Self-Contained

	WT#5.2
	0.5
	0.25
	Maybe
	Self-Contained

	WT#6.1
	0.5
	0.25
	No
	Self-Contained

	WT#6.2
	0.5
	0.25
	No
	Self-Contained



Total TU estimates for the study phase: 8.5
Total TU estimates for the normative phase: 5
Total TU estimates 13.5

5	Expected Output and Time scale
{If this WID covers both stage 2 and stage 3, clearly indicate the different completion dates.}

	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
	23.abc
	Study on architecture enhancement for XR and media services phase 2
	TSG SA#xxx

	TSG SA#xxx
	




	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
SA3 for security aspects. 
SA4 for media types of emerging and XR-based services and traffic characteristics aspects. 
SA5 for management and charging aspects.
RAN1/2/3 for RAN part enhancements.

9	Supporting Individual Members
	Supporting IM name

	China Mobile

	CATT

	China Unicom

	

	

	

	

	

	




