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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 XR Enhancements for NR
Acronym: FS_NR_XR_enh
Unique identifier: 	
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
[bookmark: _Hlk24657802][bookmark: _Hlk24657936]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
	Affects:
	UICC apps
	ME
	AN
	CN
	Others (specify)

	Yes
	
	X
	X
	X
	

	No
	X
	
	
	
	

	Don't know
	
	
	
	
	



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

	
	Building Block

	
	Work Task

	X
	Study Item


NOTE:	Normally, Core/Perf./Testing parts in RAN WIDs are Building Blocks. Only if they are under an SA or CT umbrella, they are defined as work tasks. If you are in doubt, please contact MCC.

2.2	Parent Work Item 
	Parent Work / Study Items 

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

	
	
	
	


NOTE:	RAN agreed some time ago, that it describes the feature WI + Core/Perf. part WI or Testing part WI in one 	WID. Therefore the table above should just include the feature WI data (In case the feature covers Core and 	Perf. part, please list under Working Group the leading WG of the Core part).
2.3	Other related Work Items and dependencies
{List here other Work Items which relate to the proposed one, such as preceding SI or a preceding WI (e.g. if further enhancing a feature).}
	Other related Work Items (if any)

	Unique ID
	Title
	Nature of relationship

	860062
	Study on XR (Extended Reality) evaluations for NR (Release 17)
	Preceding Release 17 Study Item of RAN1 on XR traffic model and evaluation methodology.

	870013
	[bookmark: _Hlk13214352][bookmark: _Hlk29478144]Feasibility Study on Typical Traffic Characteristics for XR Services and other Media (Release 17)
	Release 17 SA4 study to collect traffic, codecs and protocol characteristics to identify and document additional relevant XR and other media services and related requirements.

	xxx
	Study on architecture enhancement for XR and media services (Release 18)
	Release 18 SA2 study to 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,

	
	
	


NOTE:	Also related or dependent WIs/SIs in other TSGs should be indicated.
3	Justification
The RAN1 Rel-17 Study Item “Study on XR Evaluations for NR” has shown that eXtended Reality (XR) and Cloud Gaming (CG) are within the use cases and services considered important for NR in Rel-18 and beyond. In general, XR and CG are wide terms referring to various types of augmented, virtual, and mixed environments, where human-to-machine and human-to-human communications are performed with the assistance of handheld and wearable end user devices (UEs).
· Cloud Gaming (CG) refers to the group of use cases, where the overwhelming majority of computations related to gaming (single-player or multi-player) is offloaded from the UE to edge or remote server(s). 
· EXtended Reality (XR) is a broad-scope umbrella for multiple heterogeneous use cases and services, that were studied and outlined in SA1, SA2, and SA4, including but not limited to TR 22.842 and TR 26.928. These XR use cases can be roughly divided into: (i) augmented reality (AR); (ii) virtual reality (VR), and (iii) mixed reality (MR).
While XR and CG present a set of attractive use cases for future mobile systems, they also impose a set of challenges for NR that need to be studied and potentially addressed.
Many of the XR and CG use cases are characterised by quasi-periodic traffic (with possible jitter) with high data rate in DL (i.e., video steam) combined with the frequent UL (i.e., pose/control update) and/or UL video stream. Both DL and UL traffic are also characterized by relatively strict packet delay budget (PDB). Hence, there is a need to study and potentially specify possible solutions to better support such challenging services.
Many of the end user XR and CG devices are expected to be mobile and of small-scale, thus having limited battery power resources. Therefore, additional power enhancements may be needed to reduce the overall UE power consumption when running XR and CG services and thus extend the effective UE battery lifetime. It is understood that the current DRX configurations do not fit well for (i) the non-integer XR traffic periodicity, (ii) variable XR data rate and (iii) quasi-periodic XR periodicity, hence enhancements would be beneficial in this area. 
The set of anticipated XR and CG services has a certain variety and characteristics of the data streams (i.e., video) may change “on-the-fly”, while the services are running over NR. Therefore, additional information on the running services from higher layers, e.g. the QoS flow association, frame-level QoS, ADU-based QoS, XR specific QoS etc, may be beneficial to facilitate informed choices of radio parameters. It is clear that XR application awareness by UE and gNB would improve the user experience, improve the NR system capacity in supporting XR services, and reduce the UE power consumption. It is expected that SA Working Groups would lead the work on identifying necessary enhancements to improve XR awareness, and that RAN will be made aware of these enhanced parameters and can potentially tailor the radio processing of XR traffic.
4	Objective
4.1	Objective of SI or Core part WI or Testing part WI

The study is to be based on Release 17 TR 38.838, on corresponding Release 17 work from SA4 (as per SP-210043) and on Release 18 work from SA2 (as per SP-211166). 
Objectives on XR-awareness in RAN (RAN2):
· Study and identify the XR traffic (both UL and DL) characteristics, QoS metrics, and application layer attributes beneficial for the gNB to be aware of.
· Study how the above information aids XR-specific traffic handling.

Objectives on XR-specific Power Saving (RAN1, RAN2):
· Study XR specific power saving techniques to accommodate XR service characteristics (periodicity, multiple flows, jitter, latency, reliability, etc...). Focus is on the following techniques:
· C-DRX enhancement.
· PDCCH monitoring enhancement.

Objectives on XR-specific capacity improvements (RAN1, RAN2):
· Study mechanisms that provide more efficient resource allocation and scheduling for XR service characteristics (periodicity, multiple flows, jitter, latency, reliability, etc…). Focus is on the following mechanisms:
· SPS and CG enhancements;
· Dynamic scheduling/grant enhancements.

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#
	Remarks

	{Possible values:
"TS" or 
"Internal TR" or 
"External TR". See Note 1}
	{E.g. 
"22.XXX" or actual number if known}
	{Title of the specification (as per TR 21.801 §6.1.1), to be aligned as much as possible with the WI/SI title} 
	{E.g. 
"TSG#87"}
	{E.g. 
"TSG#89"}
	{e.g. rapporteur: <FamilyName>, <GivenName>, <Company>, <email address>}

	Internal TR
	38.8xx
	Study on XR enhancements for NR
	TSG#97 09/2022
	TSG#98
12/2022
	RAN2 is the formal leader of the TR; 
RAN2 rapporteur is the formal editor of the TR;

RAN1 parts to start : TSG#95 (March/22)

RAN2 parts start: TSG#96 (June/22)

	
	
	
	
	
	


{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}


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.
If an existing spec is affected by both (Core part and Perf. part), then it has to be listed twice with appropriate approval dates.

6	Work item Rapporteur(s)
Primary: Benoist Sebire, Nokia, benoist.sebire@nokia.com (RAN2)
Secondary: Eddy Kwon. Qualcomm, eddykwon@qti.qualcomm.com (RAN1)
{The first listed Rapporteur is the work item primary Rapporteur. The role of a Rapporteur is further described in www.3gpp.org/specifications-groups/delegates-corner/writing-a-new-spec. Secondary Rapporteur(s) are possible for specific secondary task(s)}.
7	Work item leadership
Primary: RAN2
Secondary: RAN1
8	Aspects that involve other WGs
{Specify all the other WG(s) to be involved and, if specific, their task. E.g.: "SA2, SA3, SA5. CT6 for storage, and potentially SA4". If not applicable, indicate "None" or "None identified yet".} 
SA2 is involved for determination of XR specific information made available in the network and the UE.
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
{At least 4 supporting Individual Members are needed. There is an expectation that these companies will provide resources to progress the work. Note that having 4 supporting companies is a necessary but not sufficient condition: the usual TSG approval process by consensus is needed for the WID approval.} 
	[bookmark: _Hlk89975480]Supporting IM name

	Nokia

	Nokia Shanghai Bell

	Qualcomm

	CAICT

	Fujitsu

	AT&T

	Xiaomi

	DT

	Samsung

	NEC

	Continental Automotive

	Huawei

	Hisilicon

	Sony

	Vivo

	Honor

	CATT

	Tejas Networks

	Orange

	Motorola Mobility

	China Unicom

	Ericsson

	InterDigital

	Lenovo

	T-Mobile USA

	

	

	

	

	




