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1. Introduction
This contribution provides a short and informative status of current 3GPP SA activities on XR, covering key ongoing (or proposed) work/studies in different SA working groups, such as:
· 3GPP SA1: study and work on Network Controlled Interactive Services (NCIS)

· 3GPP SA2: 5G System Enhancement for Advanced Interactive Services (5G_AIS)

· 3GPP SA4: study on Extended Reality (XR) in 5G (FS_5GXR)

· 3GPP SA6: study on application architecture for enabling Edge Applications (FS_EDGEAPP)
A summary of those activities, main goals and references are described below.
It should be noted that such list of activities is not fully exhaustive, i.e. other SA work, not covered here, may as well include specific requirements, functionalities or aspects related or applicable to XR, for example FS_enh_EC in SA2, FS_TyTraC in SA4. 

2. Status of SA studies and work on XR
This section captures the status of XR related work in various SA WGs, mostly up to TSG#84 (June 2019). A description of recent progress (during the last quarter), can be found in the corresponding status reports submitted to SA#85 (not yet available).

SA1 – Network Controlled Interactive Services (NCIS)
The S1 Rel-17 study has been completed; output TR is 22.842 [1], capturing consolidated use cases, requirements and KPIs for interactive services, including e.g. XR and Could Gaming.
The corresponding Work Item has been approved in June 2019 (WID: SP 190303), and is in progress, to be completed by Dec. 2019. Goal of the normative work is to specify:
· KPIs for interactive service (including data rate, latency, reliability, user number, etc.) required for either ProSe Communication path or 5GC path
· Group support and management for interactive service required for either ProSe Communication or 5GC path;
· Requirements related to suitable Hosted Service discovery.
Stage-1 requirements are (or will be) captured in TS 22.261 [2]. The table below shows an example of initial use cases and KPIs, which have been recently introduced [5].

	Use Cases
	Characteristic parameter (KPI)
	Influence quantity

	
	Max Allowed End-to-end latency
	Service bit rate: user-experienced data rate
	Reliability
	# of UEs

	UE Speed
	Service Area
NOTE 2

	Cloud/Edge/Split Rendering
NOTE 1
	5ms (i.e. UL+DL between UE and the interface to data network)
	0.1- [1] Gbps supporting visual content (e.g. VR based or high definition video) with 4K, 8K resolution and up to120fps content.
	99.99% in uplink and 99.9% in downlink
	-
	Stationary or Pedestrian
	Countrywide

	Gaming or Interactive Data Exchanging 
NOTE 3
	10ms
	0.1- [1] Gbps supporting visual content (e.g. VR based or high definition video) with 4K, 8K resolution and up to120fps content.
	99.99%
	≤ [10]
	Stationary or Pedestrian
	20 m x 10 m; in one vehicle (up to 120 km/h) and in one train (up to 500 km/h)

	NOTE 1:	Unless otherwise specified, all communication via wireless link is between UEs and network node (UE to network node and/or network node to UE) rather than direct wireless links (UE to UE).
NOTE 2:	Length x width (x height).
NOTE 3:	Communication includes direct wireless links (UE to UE).




SA2 - 5G System Enhancement for Advanced Interactive Services (5G_AIS)
This is a Rel-17 Work Item approved in June 2019 (SP-190564), but not yet started (pending SA2 time allocation). Target end date is Sept 2020. 

Objective of the work is to define potential QoS parameters, e.g. new standardized 5QI(s), corresponding to new QoS requirements (from SA1 NCIS, and SA4 5GXR), including the following aspects:
· Required latency for uplink transmission from UE to UPF plus downlink transmission from UPF to UE.
· Required reliability for uplink sensor/pose data and downlink pre-rendered/rendered audio/visual data
· Required high data rate in downlink direction related to SA1 agreed KPIs including FPS (frame-per-second) and resolution etc.

[bookmark: _Hlk18871042]SA4 - Study on eXtended Reality (XR) in 5G (FS_5GXR)
This Rel-16 SI was approved in Oct 2018 (SID: SP-180667), and targets to be completed in March 2020. 

Main objectives of the study are:
· Identify use cases in the context of XR and 5G
· Break down the use cases in architectures, functions and interfaces
· Display, Tracking and Pose Generation, Viewport Rendering, Capture of real-world content, Media encoding/decoding/content delivery, 5GS communication, Media Formats/metadata/other data delivered on communication links, Spatial Location Processing
· Identify the technologies, requirements and gaps for different cases, e.g.
· Map use cases to 5G Core and Media Streaming Architectures
· Identify traffic patterns for different use cases 
· Identify requirements for 5G System and Architecture
· Identify service layer components for certain use cases
· Develop conclusions and outcomes toward normative work in Rel-17, including
· Aspects related to formats, codecs and content delivery protocols, covered by SA4 
· [bookmark: _GoBack]Aspects related to radio/network enablers, QoS and cloud/edge support for XR, with expected/potential work and alignment in RAN and SA/CT groups.
Current outcome of the study is captured in TR 26.928 [3].

[bookmark: _Hlk18931238]SA6 - Study on application architecture for enabling Edge Applications (FS_EDGEAPP)
This is a Rel-17 study, approved in March 2019 (SID: SP-190065), and due by December 2019. Output TR is 23.758 [4].

General objective of the study is to identify potential requirements, supporting application layer architecture and corresponding solutions to enable deployment of applications on the edge of 3GPP networks. 

Edge computing represents a very relevant and optimal network architecture to enable XR, Cloud gaming, and other interactive applications. 
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