


3GPP TSG RAN Meeting #103	RP-240791
Maastricht, Netherlands, March 18-21, 2024


Source:	Nokia (Rapporteur)
Title:	Revised WID on XR (eXtended Reality) for NR Phase 3
{"Revised" to be used only for WID already approved at plenary. For Revised WIDs, two versions have to be provided in a zip file: a clean one and one with revision marks showing the differences with the previously plenary-approved WID.} 
Document for:	Approval
Agenda Item:	9.3.2.4

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: NR XR Phase 3	
Acronym: NR_XR_Ph3	
Unique identifier: 1020098	
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
	X

	This WID includes a Performance part
	X


	or:
	This WID includes a Testing part
	

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

	
	Core Network
	

	
	Services
	



Potential target Release: Release 19
[bookmark: _Hlk24657936]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
	
	

	No
	X
	
	
	
	

	Don't know
	
	
	
	X
	



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


or a
	Normative Work Item:
tick applicable boxes below

	
	Stage 1

	
	Stage 2

	X
	Stage 3

	
	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)

	NR_XR_Ph3
	RAN2
	1020098
	XR (eXtended Reality) for NR Phase 3


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 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
	Other related Work/Study Items (if any)

	Acronym
	Unique ID
	Title
	Nature of relationship

	FS_NR_XR_enh
	940087
	Study on XR (eXtended Reality) enhancements for NR [FS_NR_XR_enh]
	Part of the contents of NR_XR_ph3 WI follows REL-18 SI FS_NR_XR_enh (SI TR 38.835)

	FS_XRM_Ph2
	1010032
	Study on Extended Reality and Media service (XRM) Phase 2
	Expected to study related SA2 components, if any


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

3	Justification
This WI aims for enhancements addressing system capacity, efficient and effective mechanisms to meet QoS requirements and lower device power consumption, in the context of the demanding scenarios and traffic characteristics requirements of XR, including also multi-modal applications. 
This WI aims to facilitate efficient and effective support for XR application with Multiple QoS flows with multi-modal inter-dependencies, meeting multi-modal QoS requirements, e.g. synchronization and/or coordination, see also TR 22.847, TR 23.700 60. Efficiency enhancements are expected to be visible in terms of capacity or power consumption. Related Potential Impacts has been proposed as follows: a) Enhanced RAN Awareness, by signaling from Core Network and/or indication by UE, b) Enhancements User Plane, e.g. Scheduling, LCP, Resource allocation, Discard. c) Support for multiple DRX configurations, without the potentially problematic restrictions of Pre-Rel-19 2nd DRX. 
This WI aims to realize system capacity gains by enabling transmission/reception in gaps/restrictions that are caused by RRM measurements, while keeping impact to mobility performance limited. This was studied in TR 38.835 B.1.7. 
This WI aims to facilitate efficient and effective support of scheduling to enable high system capacity, e.g. by relaxing time constraints for resource allocation as far as possible, while meeting delay requirements/avoiding too late PDUs. Related Potential Impacts has been proposed as follows: a) by UE LCP prioritization, rate enforcement / starvation avoidance b) UE BSR DSR enhancements for better gNB awareness c) Awareness of application buffering working point d) Other UE MAC enhancements based on awareness of delay and/or deadline. 
RLC-AM is useful to limit data loss, however RLC-AM feedback or retransmission triggering mechanisms are not well adapted for short packet delay budgets applicable to XR traffic. Also, for RLC AM, considerable amounts of data may be in-flight, i.e. in the window, and there is no current way to avoid retransmitting this data, even if the data is old.
In Release 18, the support of dual connectivity was not addressed in RAN3 and this WI aims at specifying the required enhancements.
4	Objective
4.1	Objective of SI or Core part WI or Testing part WI
The Rel-19 XR Phase 3 objectives are as follows:
-	Study and if justified, specify aspects related to multi-modality (intra-UE) (with coordination with SA2/SA4 as needed by LS request). Aim to facilitate efficient and effective support for XR application with Multiple QoS flows with multi-modal inter-dependencies, meeting multi-modal QoS requirements, e.g. synchronization and/or coordination. Efficiency enhancements are expected to be visible in terms of capacity or power consumption. [RAN2]. 
NOTE:	Check in RAN#105 (check also other WG involvement if needed).
-	Specify enhancements to enable transmission/reception in gaps/restrictions that are caused by RRM measurements (from inter-frequency RRM measurement gaps, or intra-frequency measurements, or other scheduling restrictions etc). [RAN1, RAN2, RAN4] 
-	Specify the corresponding measurement gap and scheduling restriction to enable the identified enhancements with RRM performance impact taken into consideration, work being triggered by LS. [RAN4]
-	Specify Enhancements for Scheduling, as follows: 
-	For the UL, Study and if justified, Specify enhancements using delay/deadline information, for support of UL scheduling to enable high XR capacity while meeting delay requirements/avoiding too late PDUs. [RAN2].
NOTE:	LCP implementation complexity need to be taken into account when evaluating solutions.
NOTE:	Check in RAN#105
-	Specify the following user plane enhancements [RAN2]
-	RLC re-transmission related enhancements for operation of RLC Acknowledged Mode (AM) with small packet delay budget. 
-	If justified, define a mechanism for transmitter to inform the receiver of SN gap (or missing SNs) in PDCP.
-	Specify Core requirements related to the above objectives as necessary [RAN4]
· Extend Release 18 standalone mechanism to support NR-NR dual connectivity as follows [RAN3]
· PDU set based handling 
· ECN marking 
· Burst Arrival Time reporting, if needed
· PSI Discard coordination, if needed
· Note: No RAN2 impact from above items
NOTE: 	Whether / to what extent network exposure / RAN awareness / e.g. RAN involved rate control, possibly additional info for DL scheduling, parallel with SA2 work, shall be covered in this WI is TBD.
4.2	Objective of Performance part WI
NOTE:	Leave empty if the WI proposal does not contain a RAN performance part.
-	Specify Performance requirements related to the above objectives as necessary [RAN4]


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
	Impacted existing TS/TR

	TS/TR
	Description of change
	Target completion 
	Remarks

	38.213
	NR; Physical layer procedures for control
	RAN#108
	Core Part

	38.214
	NR; Physical layer procedures for data
	RAN#108
	Core Part

	38.300
	NR; NR and NG-RAN Overall description; Stage-2
	RAN#109
	Core Part

	38.306
	NR; User Equipment (UE) radio access capabilities
	RAN#109
	Core Part

	38.321
	NR; Medium Access Control (MAC) protocol specification
	RAN#109
	Core Part

	38.322
	NR; Radio Link Control (RLC) protocol specification
	RAN#109
	Core Part

	38.323
	NR; Packet Data Convergence Protocol (PDCP) protocol specification
	RAN#109
	Core Part

	38.331
	NR; Radio Resource Control (RRC); Protocol specification
	RAN#109
	Core Part

	38.133
	NR; Requirements for support of radio resource management
	RAN#109
	Core Part

	38.133
	NR; Requirements for support of radio resource management
	RAN#111
	Performance Part

	38.423
	NG-RAN; Xn Application Protocol (XnAP)
	RAN#104
	Core Part

	38.473
	NG-RAN; F1 Application Protocol (F1AP)
	RAN#104
	Core Part

	37.340
	NR; Multi-connectivity; Overall description; Stage-2
	RAN#104
	Core Part

	
	
	
	


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 Séebire (Nokia)	Benoist.sebire@nokia.com
Secondary:	Huilin Xu (Qualcomm)	huilinxu@qti.qualcomm.com
NOTE:	The first listed Rapporteur has the overall responsibility for this WI (incl all secondary tasks).
7	Work item leadership
RAN2 
Secondary responsible Working Group(s): RAN1, RAN3, RAN4

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

9	Supporting Individual Members

	Supporting IM name

	Nokia

	Nokia Shanghai Bell

	Qualcomm

	MediaTek, Inc.

	LG Electronics

	ZTE Corporation

	Sanechips

	Verizon

	Futurewei

	META

	Ericsson

	Verizon

	SONY

	Samsung

	CATT

	CMCC

	AT&T

	Interdigital

	Huawei

	HiSilicon

	Apple

	Google

	Kyocera

	FGI

	ITRI

	NEC

	NTT DOCOMO, Inc.

	Lenovo

	Motorola Mobility

	Vodafone

	Dell Technologies

	Deutsche Telekom

	vivo

	H3C

	Spreadtrum

	Fraunhofer IIS

	Fraunhofer HHI

	Orange

	HONOR

	Intel

	OPPO

	Xiaomi

	China Unicom

	Fujitsu

	III

	Telefónica

	China Telecom

	KT Corp.

	Transsion Holdings
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