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Abstract 

The real-time network status information plays a vital role in supporting a desired level of Quality of Service (QoS) 

and Quality of Experience (QoE) for multimedia services. This paper presents a new approach for enhanced 

multimedia services using a cooperative architecture focused on improving both QoS and QoE. Leveraging an AI-

driven high-level optimizer, decisions regarding video/audio encoding rates and data transmission rates between 

senders and receivers in the five-layer TCP/IP architecture. All layers share relevant information with the AI-based 

high-level optimizer. Through collaborative interactions with the help of an AI-based high-level optimizer, the 

proposed architecture can be used to adapt to dynamic network conditions. 

 

Ⅰ. Introduction 

In today's rapidly evolving multimedia landscape, 

ensuring a certain level of QoS and QoE has become 

essential to meet the rising demand for seamless 

experiences [1]. This paper presents an AI-driven 

cooperative architecture for supporting optimized QoS 

and QoE for multimedia services considering various 

network conditions. In particular, with the use of AI, the 

proposed architecture enables decisions on appropriate 

video/audio encoding rates and data transmission rates, 

leading to the optimization of bandwidth usage and 

latency for multimedia services. It can provide a highly 

adaptive solution in the various network situations. 

Ⅱ. Method 

Figure 1 presents a comprehensive overview of the 

AI-driven cooperative architecture, illustrating its 

layered structure and information flow between the 

components. At each layer of the architecture, pertinent 

network information is shared with the AI-based high-

level optimizer in both sender and receiver for making 

decisions to optimize multimedia QoS and QoE 

according to the network status. For instance, the 

physical layer provides Signal-to-Noise Ratio (SNR), 

Signal-to-Interference-plus-Noise Ratio (SINR), Bit 

Error Rate (BER), Channel Quality Indicator (CQI), and 

Channel Reliability Information (CRI) are used while the 

data link layer provides Packet or Frame Error Rate 

(PER or FER), Frame Loss Rates (FLR), Source 

Decoding Information (SDI) and other relevant 

information. 

Similarly, the network layer provides packet loss rate 

(PLR), delay, routing metrics, congestion level, and QoS 

class. The transport layer provides transport-related 

parameters such as window size, buffer size, and CRI, 

while the application layer shares information on 

latency, reliability, throughput, SDI, and application-

level quality parameters. This collaborative exchange of 

layer-specific information can be used to help the AI-

driven high level optimizer to make strategic 

adjustments with involved layers, ultimately enhancing 

multimedia QoS and QoE for end users. 

Figure 1: AI-driven cooperative QoS/QoE control 

architecture 

Ⅲ. Conclusion 

In this paper, we presented an AI-driven cooperative 

architecture for supporting a desired level of  

multimedia QoS and QoE. Through the intelligent 

adjustment of encoding rates and data transmission 

rates with AI, it is possible to support the enhanced 

management of bandwidth usage and latency to maintain 

a certain level of multimedia services, providing a 

highly adaptive solution in the various network 

situations. 
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