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Abstract of the contribution: This paper is to discuss current status of KPI definition for AIS scenarios in SA1 and SA4 and the proposed way forward in SA2.
1. Introduction
Based on the objective of 5G_AIS as defined in SP-190564, new standardized 5QI(s) corresponding to QoS requirements from SA1 NCIS work item in TS 22.261 may be defined, which includes:
· 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.
It is also stated in the WID that the KPIs defined in SA1 will be evaluated in SA4 and additional requirements for QoS enhancement may come from SA4’s ongoing work on 5G XR.
Status in SA1
Table 7.6.1-1 defined in TS 22.261 lists KPIs for additional high data rate and low latency service.
	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) (note 4) 
	0.1-[1] Gbit/s 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 (note 4)
	-
	Stationary or Pedestrian
	Countrywide

	Gaming or Interactive Data Exchanging 
(note 3)
	10ms (note 4)

	0.1-[1] Gbit/s supporting visual content (e.g. VR based or high definition video) with 4K, 8K resolution and up to120fps content.
	99.99% (note 4)
	≤ [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)

	Consume VR content via tethered VR headset 
(note 6)

	[5 -10] ms
(note 5)

	 0.1-[10] Gbit/s 
(note 5)

	[99,99%]
	-
	Stationary or Pedestrian
	-

	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). 
NOTE 4: Latency and reliability KPIs can vary based on specific use case/architecture, e.g. for cloud/edge/split rendering, and may be represented by a range of values.
NOTE 5: The decoding capability in the VR headset and the encoding/decoding complexity/time of the stream will set the required bit rate and latency over the direct wireless link between the tethered VR headset and its connected UE, bit rate from 100 Mbit/s to [10] Gbit/s and latency from 5 ms to 10 ms. 
NOTE 6: The performance requirement is valid for the direct wireless link between the tethered VR headset and its connected UE.



Observation 1: UL+DL between UE and the interface to data network is defined for “Cloud/Edge/Split Rendering” instead of “Max Allowed End-to-end latency” and there are several KPI values still open, i.e.: 
- “Max Allowed End-to-end latency” for use case “Consume VR content via tethered VR headset”
-  “Service bit rate” for all the 3 use cases
- “Reliability” for use case “Consume VR content via tethered VR headset”
Status in SA4
Initial Traffic Characteristics for different architectures are defined in TR 26.928 / Table 6.3-1 as below:
	 Architecture
	DL Rate range
	UL Rate range
	DL PDB
	UL PDB
	RTT 
	DL PER range
	UL PER range
	Traffic periodicity range
	Traffic file size distribution

	Viewport independent streaming
	100 MBPs
	HTTP requests every second. TCP handshake
	See adaptive streaming
	See adaptive streaming
	See adaptive streaming and TCP equation
	10e-6
	10e-6
	Almost constant
	 Almost constant

	Viewport dependent streaming 
	25 MBPs
	More frequent HTTP requests every 100ms. TCP handshake
	See adaptive streaming
	See adaptive streaming
	See adaptive streaming and TCP equation
	10e-6
	10e-6
	Almost constant
	 Almost constant

	Viewport Rendering in Network case 1
	 100 MBit/s
	FFS
	FFS
	FFS
	FFS
	FFS
	FFS
	FFS
	FFS

	Viewport Rendering in Network case 2
	 1 GBit/s
	 FFS
	 FFS
	 FFS
	 FFS
	 FFS
	 FFS
	 FFS
	 FFS

	Viewport Rendering in Network case 3
	10 Gbit/s
	FFS
	FFS
	FFS
	FFS
	FFS
	FFS
	FFS
	FFS

	Raster-based Split Rendering with Pose Correction
	100 Mbit/s
	500 kbit/s
	20ms
	10ms
	50ms
	FFS
	FFS
	Almost constant
	FFS

	Generalized Split Rendering
	FFS
	FFS
	FFS
	FFS
	FFS
	FFS
	FFS
	FFS
	FFS

	XR Distributed Computing
	FFS
	FFS
	FFS
	FFS
	FFS
	FFS
	FFS
	FFS
	FFS

	XR Conversational
	FFS
	FFS
	FFS
	FFS
	FFS
	FFS
	FFS
	FFS
	FFS

	XR Conferencing

Details are FFS
	3Mbit/s up to 50Mbit/s per user
	3Mbit/s up to 50Mbit/s
	Allowing real time communication
	Allowing real time communication
	Allowing real time communication
	FFS
	FFS
	almost constant (with peek during start-up)
	> 50Mb at the beginning, depending on media consumption no or almost constant 



Observation 2: For Raster-based split rendering, DL/UL PDB is recommended to be 20 ms / 10 ms and service bitrate for DL/UL is 100m bps/500 kbit/s, which is different from the definition in TS 22.261.
Proposal 1: SA2 shall follow the aligned QoS KPI values as recommended by SA1 and SA4 while developing new KPIs for AIS service scenarios, and in case of conflict, the value recommended by SA4 takes precedence, i.e.:
· For “Cloud/Edge/Split Rendering”, the value of DL/UL PDB is recommended to be 20 ms / 10 ms and service bitrate for DL/UL is 100m bps/500 kbit/s
Observation 3: There’s no QoS KPI SA4 recommendation for “Gaming or Interactive Data Exchanging” and “Consume VR content via tethered VR headset” .
Proposal 2: Postpone the potential new standardized QoS definitions for “Gaming or Interactive Data Exchanging” and “Consume VR content via tethered VR headset” until the related values are clarified in SA1 and SA4. 
Proposal 3: Send a LS to SA1 and SA4 to clarify the values in conflict and the values which are still open.
[bookmark: _Toc510607461]2. Proposal
[bookmark: _Hlk51968268]It is proposed to approve below way forward for the definition of new standardized 5QI for AIS in SA2:
Proposal 1: SA2 shall follow the aligned QoS KPI values as recommended by SA1 and SA4 while developing new KPIs for AIS service scenarios, and in case of conflict, the value recommended by SA4 takes precedence, i.e. for “Cloud/Edge/Split Rendering”, the value of DL/UL PDB is recommended to be 20 ms / 10 ms and service bitrate for DL/UL is 100m bps/500 kbit/s.
Proposal 2: Postpone the potential new standardized QoS definitions for “Gaming or Interactive Data Exchanging” and “Consume VR content via tethered VR headset” until the related values are clarified in SA1 and SA4. 
Proposal 3: Send a LS to SA1 and SA4 to clarify the values in conflict and the values which are still open.
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