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[bookmark: OLE_LINK1]Abstract: Add new 5QI and QoS Characteristics to support the AI/ML traffics. 
1. Introduction/Discussion
According to TS 22.261 AI/ML operation has different performance characteristics with other types of application. Some new policy enforcement requirements, such as group MBR and transmission time window, may be needed for AI/ML operation. Separate QoS flows should be applied for AI/ML operation. The following KPI tables are described in the TS 22.261.
Table 1 KPI Table of split AI/ML inference between UE and Network Server/Application function
	Uplink KPI
	Downlink KPI
	Remarks

	Max allowed UL end-to-end latency
	Experienced data rate
	Payload size
	Communication service availability
	Reliability
	Max allowed DL end-to-end latency
	Experienced data rate
	Payload size
	Reliability
	

	2 ms
	1.08 Gbit/s
	0.27 MByte
	99.999 %
	99.9 %
	
	
	
	99.999 %
	Split AI/ML image recognition

	100 ms
	1.5 Mbit/s
	
	
	
	100 ms
	150 Mbit/s
	1.5 MByte/‌frame
	
	Enhanced media recognition

	
	4.7 Mbit/s
	
	
	
	12 ms
	320 Mbit/s
	40 kByte
	
	Split control for robotics

	NOTE 1:	Communication service availability relates to the service interfaces, and reliability relates to a given system entity. One or more retransmissions of network layer packets can take place in order to satisfy the reliability requirement.



Table 2 KPI Table of AI/ML model downloading
	Max allowed DL end-to-end latency
	Experienced data rate
(DL)
	Model size
	Communication service availability
	Reliability
	User density
	# of downloaded AI/ML models
	Remarks

	1s
	1.1Gbit/s
	138MByte
	99.999 %
	99.9% for data transmission of model weight factors; 99.999% for data transmission of model topology
	
	
	AI/ML model distribution for image recognition

	1s
	640Mbit/s
	80MByte
	99.999 %
	
	
	
	AI/ML model distribution for speech recognition

	1s
	512Mbit/s(see note 1)
	64MByte
	
	
	
	Parallel download of up to 50 AI/ML models
	Real time media editing with on-board AI inference

	1s
	
	536MByte
	
	
	up to 5000~ 10000/km2 in an urban area
	
	AI model management as a Service

	1s
	22Mbit/s
	2.4MByte
	99.999 %
	
	
	
	AI/ML based Automotive Networked Systems

	1s
	
	 500MByte
	
	
	
	
	Shared AI/ML model monitoring

	3s
	450Mbit/s
	170MByte
	
	
	
	
	Media quality enhancement

	NOTE 1:	512Mbit/s concerns AI/ML models having a payload size below 64 MB. TBD for larger payload sizes.
NOTE 2: 	Communication service availability relates to the service interfaces, and reliability relates to a given system entity. One or more retransmissions of network layer packets can take place in order to satisfy the reliability requirement.


Table 3: KPI Table of Federated Learning between UE and Network Server/Application function
	Max allowed DL or UL end-to-end latency
	DL experienced data rate
	UL experienced data rate
	DL packet size
	UL packet size
	Communication service availability
	Remarks

	1s
	1.0Gbit/s
	1.0Gbit/s
	132MByte
	132Mbyte
	
	Uncompressed Federated Learning for image recognition

	1s
	80.88Mbit/s
	80.88Mbit/s
	10Mbyte
	10Mbyte
	 TBD
	Compressed Federated Learning for image/video processing

	1s
	TBD
	TBD
	10MByte
	10Mbyte
	
	Data Transfer Disturbance in Multi-agent multi-device ML Operations



It can be seen that there are no appropriate standard 5QI as defined in the TS 23.501 for the AI/ML operations, and new 5QI definition and corresponding QoS characteristics mapping will facilitate the specific QoS and Policy control. Therefore, it is proposed to add new Standardized 5QIs and characteristics mapping for AIML operations as the following table.
Table 4: AIML Operation and proposed QoS characteristics
	AIML operations
	Resource Type
	QoS characteristics
	Comments

	[bookmark: OLE_LINK2]Split control for robotics
	Delay-critical GBR
	Default Priority Level: 22
Packet Delay Budget: 12 ms
Packet Error Rate: 10-4
Default MDBV: 400000 bytes
Default Averaging Window: 2000 ms
	· Split control for robotics may be used for factory automation, so Delay-critical GBR resource type is needed.
· Default Priority Level is same as Advanced Driving.
· PDB, PER and MDBV are based on KPIs in TS 22.261.
· Default averaging Window is used for implementation.

	[bookmark: OLE_LINK3]Split AI/ML image recognition
	GBR
	Default Priority Level: 15
Packet Delay Budget: 2 ms
Packet Error Rate: 10-3
Default Averaging Window: 2000 ms
	· Split AI/ML image recognition may be used for factory automation. Resource Type and Default Priority Level are same as Mission Critical Video user plane.
· PDB is based on KPIs in TS 22.261. 1 ms air interface latency is assumed for factory automation, with the assumption of 1 ms CN delay in 2 ms end-to-end latency.
· [bookmark: OLE_LINK4]PER is based on KPIs in TS 22.261.
· Default averaging Window is used for implementation.

	Enhanced media recognition
	GBR
	Default Priority Level: 20
Packet Delay Budget: 100 ms
Packet Error Rate: 10-4
Default Averaging Window: 2000 ms
	· Resource Type and Default Priority Level are same as Conversational Video.
· PDB is based on KPIs in TS 22.261.
· PER is same as Video (Live Streaming).
· Default averaging Window is used for implementation.

	AIML model/data distribution and sharing.
Federated Learning between UE and Network Server/Application function.
	Non-GBR
	Default Priority Level: 90
Packet Delay Budget: 1000 ms
Packet Error Rate: 10-5

	· Resource Type and Default Priority Level are same as TCP-based file sharing.
· PDB and PER are based on KPIs in TS 22.261.



2. Text Proposal
It is proposed the following changes vs. TR 23.700-80.
[bookmark: _Toc519004414][bookmark: _Toc517082226]* * * * First change * * * *
[bookmark: _Toc104816706][bookmark: _Toc59102898][bookmark: _Toc57623944][bookmark: _Toc57622229][bookmark: _Toc54846685][bookmark: _Toc50481754][bookmark: _Toc44584094][bookmark: _Toc44583945][bookmark: _Toc43192918][bookmark: _Toc43132007][bookmark: _Toc31037026][bookmark: _Toc31035879][bookmark: _Toc30008178][bookmark: _Toc28869878][bookmark: _Toc26530974][bookmark: _Toc26530925][bookmark: _Toc26530875][bookmark: _Toc26520137][bookmark: _Toc23244489][bookmark: _Toc23239069][bookmark: _Toc23238463][bookmark: _Toc23232155]6.0	Mapping Solutions to Key Issues
Table 6.0-1: Mapping of Solutions to Key Issues
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* * * * Second change (All texts new) * * * *
[bookmark: _Toc97271690][bookmark: _Toc326248710][bookmark: _Toc20147942][bookmark: _Toc23145942]6.X	Solution #X: Add new 5QI and QoS Characteristics for AIML
[bookmark: _Toc97271691]6.X.1	Description
[bookmark: _Toc326248711][bookmark: _Toc20147943][bookmark: _Toc23145943]This solution addresses KI#6: QoS and Policy enhancements.
[bookmark: OLE_LINK14]The 5GS should bind the AI/ML traffic to separate QoS flow(s). The 63, 68, 81 and 91 standard 5QIs, and corresponding QoS characteristics mapping are newly added into Table 5.7.4-1 of TS 23.501[3], which is to be used for the QoS flow(s) of the AI/ML operation.
Table 6.X.1-1: Standardized 5QI to QoS characteristics mapping
	5QI
Value
	Resource Type
	Default Priority Level
	Packet Delay Budget
(NOTE 3)
	Packet Error
Rate 
	Default Maximum Data Burst Volume
(NOTE 2)
	Default
Averaging Window
	Example Services

	63
	Non-GBR
	90


	1000 ms
	10-5
	N/A
	N/A
	AIML model/data distribution and sharing (see TS 22.261 [2]).
Federated Learning between UE and Network Server/Application function (see TS 22.261 [2]).

	68
	GBR
	20

	100ms
	10-3
	N/A
	2000 ms
	Enhanced media recognition (see TS 22.261 [2]).

	81
	GBR
	15

	2 ms
	10-3
	N/A
	2000 ms
	Split AI/ML image recognition (see TS 22.261 [2])

	[bookmark: _Hlk109832833]91
	Delay Critical GBR
	22


	12 ms
	10-4
	400000 bytes
	2000 ms
	Split control for robotics (see TS 22.261 [2])



[bookmark: _Toc97271692]6.X.2	Procedures
[bookmark: _Toc97271693]None.
6.X.3	Impacts on services, entities and interfaces
[bookmark: OLE_LINK12][bookmark: OLE_LINK13]None.

* * * * End of changes * * * *
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