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Abstract:  This paper proposes the consolidated KPI requirements for AMMT TR 22.874. 
1. Introduction

The following potential requirements about KPIs for AMMT have been identified in the TR 22.874 v0.2.0. The corresponding consolidated potential requirements regarding KPI performance are proposed.

	
	Potential Requirements
	Clean-up Steps Taken
	Consolidated Potential Requirements

	Latency requirement 1
	[P.R.5.1-001] The 5G system shall support the functionality to enable intermediate data uploading for split image recognition with latency as given in Table 5.1.6.1-1.
	For various applications in Table 5.1.6.1-1, the latency requirement for intermediate data uploading ranges from 2ms to 100ms. It is proposed to adopt 2ms for UL latency requirement.
	[CPR-001] The 5G system shall support the functionality to enable intermediate data uploading for split AI/ML operations with latency less than 2ms.

	Latency requirement 2
	[P.R.5.2-001] The 5G system shall support the uplink streaming of video for enhanced recognition at the network with total round-trip latency (i.e. including the uplink streaming delay, the inference and processing latency, and the downlink delay) not higher than [200ms-1s] with a delay breakdown as given in Table 5.2.6.1-1.
	It is proposed to adopt [200ms] for round-trip latency requirement.
	[CPR-004] The 5G system shall support the uplink streaming of video for enhanced recognition at the network with total round-trip latency not higher than [200ms].

	Latency requirement 3
	[P.R.5.3-001] The 5G system shall support the delivery of pre-trained model weights and weight updates with a latency no more than 3 seconds. 
	It is proposed to adopt 3s for DL latency requirement.
	[CPR-006] The 5G system shall support the delivery of pre-trained model weights and weight updates with a latency no more than 3s.

	Latency requirement 4
	[P.R.5.4-001] The 5G system shall support the functionality to enable “Remote control part” downloading for split control for robotics with latency as given in Table 5.4.6.1-1 (corresponding size of “Remote control part” is also listed in the table).
	It is proposed to adopt 25ms (i.e. the required latency for “Remote control part” downloading in split control mode in Table 5.4.6.1-1) for DL latency requirement.
	[CPR-008] The 5G system shall support the functionality to enable “Remote control part” downloading for split control for robotics with latency less than 25ms.

	Latency requirement 5
	[P.R.6.1-001] The 5G system shall support the functionality to enable AI/ML model downloading for image recognition with latency, as given in Table 6.1.6.1-1.
[P.R.6.2-I-001] The 5G system shall support the download of AI/ML models with a latency below 200 ms and a data rate of 2.56 Gb/s.
NOTE 1:
This requirement concerns AI/ML models having a size below 64 MB.
[P.R.6.2-I-002] The 5G system shall support the download of AI/ML models with a latency below 1 s and a data rate of 4 Gb/s.
NOTE 2:
This requirement concerns AI/ML models having a size below 500 MB.
[P.R.6.3-001] The 5G system shall support the functionality to enable AI/ML model downloading for speech recognition with latency not higher than 1s.
	[P.R.6.1-001], [P.R.6.2-I-001], [P.R.6.2-I-002] and [P.R.6.3-001] are all related to the latency for downloading an AI/ML model for multimedia processing (incl. image/speech recognition, media editing) at device. It is proposed to combine them, and adopt 200ms for latency required to download a small-size model (e.g. <64MB) and 1s for latency required to download a large-size model (e.g. <500MB).
	[CPR-010] The 5G system shall support the functionality to enable AI/ML model downloading for multimedia processing (incl. image/speech recognition, media editing) with latency less than 200ms (for model <64MB) or 1s (for model <500MB).

	Latency requirement 6
	[P.R.6.2-C-001] The 5G system shall support the parallel download of up to 50 AI/ML models with a latency below 1 s.
[P.R.6.2-C-002] The 5G system should support the functionality to broadcast/multicast a same AI/ML model to many UEs with a latency below 1 s.
The 5G system shall be able to assist 3rd party to distribute an AI/ML model ranging from 3.2~536MB to the 3rd party application running on the device in less than 1 second with a user density of up to 5000~10000/km2 in an urban area.
	[P.R.6.2-C-001], [P.R.6.2-C-002] and [P.R.6.4-00x] are all related to the capacity for distributing AI/ML model. It is proposed to combine them.
	[CPR-012] The 5G system shall support capacity of AI/ML model distribution within 1s including:

· Parallel download of up to 50 AI/ML models 
· Distributed (incl. broadcast/multicast) to UEs with a user density of up to 5000~10000/km2 in an urban area.

	Latency requirement 7
	[P.R.7.2.6-001] The 5G system shall support the UE to report its trained gradient for each iteration of Compressed Federated Learning within [52~162]ms.

[P.R.7.2.6-002] The 5G system shall support the CFL server to distribute the global model for each iteration of Compressed Federated Learning within [52~162]ms.
	[P.R.7.2.6-001], [P.R.7.2.6-002] are related to the UL and DL latency requirements respectively for the same service -- Compressed Federated Learning. It is proposed to combine them.
	[CPR-013] The 5G system shall support the UE to report its trained gradient within [52~162]ms and support the CFL server to distribute the global model within [52~162]ms, for each iteration of Compressed Federated Learning.

	Bitrate requirements 1
	[P.R.5.1-002] The 5G system shall support the functionality to enable intermediate data uploading for split image recognition with UL data rate as given in Table 5.1.6.1-1.

	For various applications in Table 5.1.6.1-1, the UL data rate required for AlexNet-based split image recognition ranges from 21.6Mbps to 1.08Gbps. In order to guarantee the system can support all the applications, it is proposed to adopt 1.08Gbps for the consolidated UL data rate requirement. The VGG16-based split image recognition may result in a UL data rate not feasible for 5G network which is not adopted for the consolidated data rate.
	[CPR-002] The 5G system shall support intermediate data uploading for split image recognition with UL data rate larger than 1.08Gbps


	Bitrate requirements 2
	Table 5.2.6.1-1.


	For different steps in Table 5.2.6.1-1, the required DL data rate ranges from 100Mbps to 150Mbps, and the required UL data rate ranges from 1Mbps to 1.5Mbps. It is proposed to adopt DL data rate = 150Mbps and UL data rate = 1.5Mbps.
	[CPR-004] The 5G system shall support the uplink streaming of video for enhanced recognition at the network with DL data rate larger than 150Mbps and UL data rate larger than 1.5Mbps

	Bitrate requirements 3
	Table 5.3.6.1-1.
	For different models in Table 5.3.6.1-1, the required DL data rate ranges from 12Mbps to 450Mbps. It is proposed to adopt DL data rate = 450Mbps.
	[CPR-007] The 5G system shall support the delivery of pre-trained model weights and weight updates with DL data rate larger than 450Mbps.

	Bitrate requirements 4
	[P.R.5.4-002] The 5G system shall support the functionality to enable “Remote control part” downloading for split control for robotics with DL data rate as given in Table 5.4.6.1-1 (corresponding size of “Remote control part” is also listed in the table).
	It is proposed to adopt DL data rate 320Mbps and UL data rate 4.7Mbps (i.e. data rate requirements for split control mode) in Table 5.4.6.1-1 for data rate requirements.
	[CPR-009] The 5G system shall support the functionality to enable “Remote control part” downloading for split control for robotics with DL data rate larger than 320Mbps and UL data rate larger than 4.7Mbps.

	Bitrate requirements 5
	[P.R.6.1-002] The 5G system shall support the functionality to enable AI/ML model downloading for image recognition with DL data rate as given in Table 6.1.6.1-1. 
[P.R.6.2-I-001] The 5G system shall support the download of AI/ML models with a latency below 200 ms and a data rate of 2.56 Gb/s.
NOTE 1:
This requirement concerns AI/ML models having a size below 64 MB.
[P.R.6.2-I-002] The 5G system shall support the download of AI/ML models with a latency below 1 s and a data rate of 4 Gb/s.
NOTE 2:
This requirement concerns AI/ML models having a size below 500 MB.
[P.R.6.3-002] The 5G system shall support the functionality to enable AI/ML model downloading for speech recognition with DL data rate as given in Table 6.3.6.1-1.
	[P.R.6.1-002], [P.R.6.2-I-001], [P.R.6.2-I-002] and [P.R.6.3-002] are all related to the data rate for downloading an AI/ML model for multimedia processing (incl. image/speech recognition, media editing) at device. It is proposed to combine them, and adopt 2.56Gbps for data rate required to download a small-size model (e.g. <64MB) and 4Gbps for data rate required to download a large-size model (e.g. <500MB).
	[CPR-011] The 5G system shall support the functionality to enable AI/ML model downloading for multimedia processing (incl. image/speech recognition, media editing) with DL data rate larger than 2.56Gbps (for model <64MB) or 4Gbps (for model <500MB).

	Bitrate requirements 6
	[P.R.7.2.6-003] The 5G system shall support UL unicast or multicast transmission with [0.5]-[1.56]Gbps data rates and the communication service availability not lower than [99.999%] for reporting the trained gradients for Compressed Federated Learning.

[P.R.7.2.6-004] The 5G system shall support DL multicast transmission with [0.5]-[1.56]Gbps data rates and the communication service availability not lower than [99.999%] for distributing the global model for Compressed Federated Learning.
	[P.R.7.2.6-003], [P.R.7.2.6-004] are related to the UL and DL data rate requirements respectively for the same service -- Compressed Federated Learning. It is proposed to combine them.
	[CPR-014] The 5G system shall support UL unicast or multicast transmission with [0.5]-[1.56]Gbps UL data rate and [0.5]-[1.56]Gbps DL data rate for Compressed Federated Learning.

	Reliability
	[P.R.5.1-003] The 5G system shall support the functionality to enable intermediate data uploading for split image recognition with communication service availability not lower than 99.999 %.
[P.R.5.4-003] The 5G system shall support the functionality to enable “Remote control part” downloading for split control for robotics with communication service availability not lower than 99.999 %.
[P.R.6.1-003] The 5G system shall support the functionality to enable AI/ML model downloading for image recognition with communication service availability not lower than 99.999 %.
[P.R.7.2.6-003] The 5G system shall support UL unicast or multicast transmission with [0.5]-[1.56]Gbps data rates and the communication service availability not lower than [99.999%] for reporting the trained gradients for Compressed Federated Learning.

[P.R.7.2.6-004] The 5G system shall support DL multicast transmission with [0.5]-[1.56]Gbps data rates and the communication service availability not lower than [99.999%] for distributing the global model for Compressed Federated Learning.
	It is proposed to combine [P.R.5.1-003], [P.R.5.4-003] and [P.R.6.1-003], [P.R.7.2.6-003], [P.R.7.2.6-004] to form the reliability requirements for split AI/ML operation AI/ML model/data distribution and Federated Learning.

	[CPR-003] The 5G system shall support the functionality to enable split AI/ML operation AI/ML model/data distribution and Federated Learning with communication reliability not lower than 99.999 %.


	
	
	
	


2. Text proposal for TR 22.874 v0.2.0
************************Change Starts************************
…
8
Consolidated Potential Requirements

8.x
KPI for AMMT services
Editor’s Note: 
This section summarizes the available KPI values from the various approved use cases for now. All values in the tables are FFS, which will be confirmed or corrected/modified in the next meeting, aligned with the newly-added use-cases and the updates to the approved use-cases. 
Editor’s Note: 
For each of the data rate values with “FFS” in the tables, one of the following options may be selected in the next meeting (other options may be chosen):

· Option 1: Summarize the data rate values from the approved use case. 
· Option 2: Consider an increase of data rate expected in future 5G enhancements. The experienced DL data rate requirement should not exceed [x], the experienced UL data rate requirement should not exceed [y], where [x] and [y] are FFS and will be decided per use case. The data rate values from the approved use case can be ceiled by [x] or [y] where the need for ceiling and the values [x] and [y] are FFS and will be decided per use case. Under the ceiling data rate, a proper AI/ML model/parameter set needs be adopted, e.g. some specific AI/ML model sizes, some specific split points, some real-time AI/ML operation scenarios cannot be supported by 5G system.
Table 8.x-1 KPI Table of split AI/ML inference between UE and Network Server/Application function
	Max Allowed end-to-end latency
	Experienced data rate (DL)
	Experienced data rate (UL)
	Payload size
	Reliability
	Corresponding use case

	[CPR-001] 2ms
	
	[CPR-002] FFS
	0.02 ~ 3 MByte
	[CPR-003] 99.999%
	Split AI/ML image recognition

	[CPR-004]
FFS
	[CPR-005]
150 Mbps uncompressed

(Compression factor 10~100)
	[CPR-005]
1.5 Mbps
	1 ~ 1.5 MByte
	
	Enhanced media recognition: Deep Learning Based Vision Applications

	[CPR-006]
3s
	[CPR-007]
FFS
	
	6 ~ 170 MByte
	
	Media quality enhancement: Video streaming upgrade

	[CPR-008]
25ms
	[CPR-009]
320Mbps
	[CPR-009]
4.7Mbps
	0.04 MByte
	[CPR-003] 99.999%
	Split control for robotics

	


Table 8.x-2 KPI Table of AI/ML model downloading and training between UE and Network Server/Application function
	Max Allowed end-to-end latency
	Experienced data rate
(DL)
	Experienced data rate
(UL)
	Payload size
	Reliability
	User density
	# of downloaded AI/ML models
	Corresponding use case

	[CPR-010]
200ms for model<64MB,

1s for model<200MB
	[CPR-011]
FFS
	
	3.2 ~ 536 MByte
	[CPR-003] 99.999%
	[CPR-012] 
Distributed (incl. broadcast/multicast) to UEs with a user density of up to 5000~10000/km2 in an urban area.
	[CPR-013] 
Parallel download of up to 50 AI/ML models
	AI/ML model distribution for image recognition,

Real time media editing with on-board AI inference,

AI/ML model distribution for speech recognition,

AI model management as a Service

	[CPR-014]
[0.52~1.62]s
	[CPR-015]
FFS
	[CPR-015]
FFS
	132 MByte
	
	
	
	Uncompressed Federated Learning for image recognition

	[CPR-016]
[52~162]ms
	[CPR-017]
FFS
	[CPR-017]
FFS
	10.6 MByte
	[CPR-003]
[99.999%]
	
	
	Compressed Federated Learning for image/video processing

	


*************************Change Ends************************

