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Title: New SID on further enhancements for XR services 
 
Acronym: FS_FEX
Unique identifier: 
{A number to be provided by MCC at the plenary} 
Potential target Release: 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.
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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
	

	No
	
	X
	
	
	

	Don't know
	X
	
	
	
	X
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Classification of the Work Item and linked work items
2.1
Primary classification
This work item is a … {Tick one box. "Feature / Building Block / Work Task" form a hierarchical structure. E.g. no Building Block can be proposed without a corresponding parent Feature. The full structure of all existing Work Items is shown in the 3GPP Work Plan in ftp://ftp.3gpp.org/Information/WORK_PLAN } 
	
	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

	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
	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.


3
Justification

The assumption in SA4 (see S4-210614, “FS_XRTraffic: Permanent document, v0.6.0” clauses 8.3.2 and 9.1) is that XR applications impose requirements in terms of Application Data Units (ADUs), rather than in terms of single packets/PDUs. An ADU represents a typically large sequence of packets that includes, e.g., all the necessary information to reconstruct a video frame. An ADU is useful at the receiver only if all its packets have been received by the receiver (or a continuous sequence of packets up to the first missing packet can be used). 

While, as explained above, XR applications benefit from a ADU handling, on the other hand 5GS still handles QoS in terms of packets (see, e.g., PER = Packet Error Rate and PDB = Packet Delay Budget). Consequently, mechanisms need to be designed to determine which Packet Data Units (PDUs) belong to the same ADU and therefore apply accordingly the same QoS treatment and, if RAN is not able to deliver one or few of the PDUs belonging to the same ADU, to be able to move to try to deliver PDUs from the next ADU and so on. In addition, as shown in S4-210612, additional information associated to ADUs may be beneficial in optimizing content delivery. In order to do that, SA2 needs to consult with SA4 about possible mechanisms that 5GS can use to identify the start and end of the ADUs.
In addition, as described in R2-2008891, enhancements to Connected Mode Discontinued Reception (CDRX) such as introducing CDRX cycles that match the inter-frame intervals of the video traffic are beneficial in terms of UE power saving. This may lead to RAN work which would benefit from CN support to select the most appropriate CDRX cycle values.

Finally, another potential issue related to XR applications is that large bursts of traffic may be sent by different applications at approximately the same time. This may lead to an excessive amount of resources requested within the PDB time frame at the RAN node. In order to address this problem, a improvement consists in the RAN indicating to the CN (and, in turns to the AF), positive or negative offset values (e.g. +3ms) for a given QoS flow so that the AF can adjust its burst sending time accordingly. Specifically, for XR DL traffic, this would allow to more equally distribute bursts over time preventing excessive RAN buffering and/or RAN resource/contention and therefore improving the RAN resource usage without affecting the end user quality of experience.

4
Objective

The aim of this study work is to investigate and identify potential architecture and system level enhancements for 5G system to support XR services in order to better match application QoS requirements. More in detail, the goals of this study item are as follows.
-
Analyse how to improve application awareness at 5GS and, in particular, at RAN: 
-
How 5GC can identify start and end of Application Data Units (ADU) consisting, e.g., of the same frame in XR application that have the same QoS requirements.
-
Application Data Unit (ADU) based QoS framework, including ADU error rate, ADU delay budget, ADU content policy, application assisted RAN awareness of burst start/end and negotiation of support of ADU based QoS framework.
-
Support for CDRX enhancements, i.e., support for RAN to select new CDRX cycle values to match XR inter-frame intervals.
-
Analyse how to improve RAN awareness at application:
-
Expose RAN information including, e.g., MDBV/burst rate and notification of temporary degradation, to the Application to enable codec adaptation.
-
Burst timing offset – Application awareness of RAN scheduling timing for traffic synchronization
-
If needed, align with potential RAN enhancements for XR traffic power saving: 
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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
	23.xyz
	Study on further architecture enhancements for XR services
	TSG#95
March 2022
	TSG#96
June 2022
	Dario S. Tonesi, Qualcomm Incorporated


{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 2: The first listed Rapporteur is the specification primary Rapporteur. Secondary Rapporteur(s) are possible for particular aspect(s) of the TS/TR. In this case, their responsibility has to be provided as "Remarks".}
	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)
Tonesi, Dario Serafino, Qualcomm Incorporated, dtonesi AT qti DOT qualcomm DOT com
7
Work item leadership

SA2

8
Aspects that involve other WGs
SA4 for traffic models and Application Data Unit detection in 5GC
RAN1 for QoS requirements feasibility

RAN2/3 for additional signalling 
9
Supporting Individual Members
	Supporting IM name

	Qualcomm Incorporated

	Verizon UK Ltd

	Vivo

	

	

	


