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Abstract of the contribution: This discussion paper discusses the problem of protocol limitation for service related information collection which may affect the efficiency for frequent or large volume of data collection. The way forward should be considered for the protocol extension.
1 Overall description
Based on Service Based Interfaces (SBI), Service Based Architecture (SBA) of 5G improves flexible information and data exchange between network functions. However, as network automation, analytics and other 5G use cases are increasingly using AI/ML, which bring data interactions with high frequency and huge volumes, the SBI need to be enhanced that maybe one or more optimized protocol(s) are needed to efficiently collect required data from various sources in the user plane data collection and potentially data collection from the core network or RAN side, including session-level and device-level interaction scenarios. The enhanced protocol design can be also used in application scenarios such as model interaction and model distribution in the future. It should enhance efficiency while ensuring secure, scalable, responsive, and reliable data transfers across the core network system. 
This discussion paper is aim to initial a protocol study under the scope of stage 3 to solve the above issue.
2	Discussion
The network automation, analytics and other 5G scenarios, are increasingly using AI/ML technologies, which require frequent transmission of large amounts of data. However, in actual network deployment and laboratory simulation, we have identified some drawbacks of the current SBI protocol in the scenarios where large amounts of data are frequently transmitted,e.g. the huge performance consumption. To verify this idea, we tested the performance consumption of two different protocol stacks in the lab.. The following test data is the percentage of CPU usage consumed by the HTTP+TCP stack and the UDP stack under different numbers of messages per second. 
	# of Messages per sec
	CPU Usage 
(HTTP+TCP stack)
	CPU Usage 
(UDP stack)

	10000
	152%
	30%

	15000
	197%
	38%

	31000
	314%
	58%

	36000
	348%
	63%

	50000
	434%
	76%

	Note: The message net load length is 600 bytes.


Observation1: 
From the test data, it can be observed that when a large amount of data needs to be transmitted, the CPU is always in an overloaded state when using the HTTP+TCP stack. However, for the same testing conditions, the performance consumption of UDP stack is approximately one-fifth of that of the HTTP+TCP protocol stack. 
[bookmark: _Hlk166825096]
Currently, we are planning to use multiple AI applications, and have already found some exposure problems caused by high frequency data transmission in the following scenarios.
Scenario 1: Providing user-level experience data reporting.
The experience data of some VIP users is collected every 5 minutes, while the other users are  sampled to collect experience data. The message frequency of UPF may reach to about 1700/second. 
Scenario 2: Providing service-level experience data reporting.
The experience data of users who have signed up for VIP application services is collected every minute, while the other users who use VIP applications are also sampled to collect experience data. The message frequency of UPF is calculated to be about 6000/second. 
Observation 2: 
This type of scenarios that require a large amount of data transmission is very common in the networks when multiple AI applications exists.
3	Conclusion
[bookmark: OLE_LINK24]Conclusion: 
According to the above discussion, the current SBI protocol needs to be enhanced for the AI usages. Meanwhile, high-frequency data collection cannot be avoided in some use cases. With the increasing utilization of AI/ML in 5G, the data interaction frequency becomes higher, and also some case may bring huge amount of data interaction. It is necessary to initial a SID to explore a comprehensive protocol enhancement which can optimize data collection and enable consistent and interoperable mechanisms for the network, without compromising efficiency and impacting or lowering the impact on network performance.
