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ABSTRACT

To prepare for the upcoming 6G era beyond 5G, network technologies must evolve not only to achieve
enhanced performance targets but also to support emerging services and communication scenarios. In particular,
next-generation networks demand improvements in existing traffic routing and service placement techniques under
increasingly stringent service requirements and additional operational constraints. Accordingly, metaheuristic-based
optimization techniques have attracted attention as effective approaches for deriving near-optimal solutions in
dynamic 6G environments. However, their performance and convergence speed are highly dependent on the
quality of the initial solution population. To address this limitation, this paper proposes an LLM-based approach
that generates high-quality initial solutions according to network conditions and service requirements, replacing

conventional random initialization methods.
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# Task
Generate an initial population for a genetic algorithm, optimizing jointly a service placement and traffic routing.
Each example contains adjacency, computing node resources, edge performance metrics, demand, and population.

# Examples

Adjacency:{"1":[2,3],"2":[1,4],"3":[1,4, 5] "'4":[2,3,6],"5":[3,6],"6":[4,5]}

ComputingNodes: { " {"mem":100000000, "cpu": 10000000, "gpu" : 1000000000, "rmem" : 100000000, "rcpu': 10000000, "rgpu”: 1000000000, "cost":12.34}, .}

Edges: [{"s":1," 1.0,"delay":3.49,"rcap":100,"cost":5.11}, .]

Denand: {"source ,"transmission_capacity":8.39, "maximun_delay":61.46,"mininum_availability":0.91,"naxinun_hops":8, "memory":14,"cpu":6,"gpu": 181}
Population: [[1,2,4,61,[1,3,5,61]

# Output Format
Return only JSON:
{ "population": [[1, "...", 6]]1}

# New Task
Source: 1
Destination: N
Adjacency: {"1"
Computngode
Edges: [{"s"
Demand: {source

LN, )

"gpu":1000000000, "cost":12.34}, 1100000, "cpu”:10000, "gpu": 1000000, "cost” 564)
":0.24,"rcap":200,"cost":8.93}, {"s":7, ","cap":50,"avail":1.0,"delay":2.0,"rcap":50, "cost":5.33}, ...]

","destination":"N","transmission_capacity":4.52, "maximum_delay":45.3,"minimum_availability":0.95,"maximum_hops":8, "'memory" :42,"cpu":5,"gpu":512}

J8 3. RN LmelE Jlgh Mu|A dix] 3 Ezfl 2lRES flS LLM ZEZE oA
Fig. 3. Example of LLM prompt for GA-based service placement & traffic routing
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Table 1. Simulation and environment configuration

Category Type Value
Link capacity (Gbps) {50, 100, 200}
Link availability [0.9999, 0.999999]

Environment
Link operating cost [1, 10]
Computing operating cost [1, 20]
Transmission capacity (Gbps) [0.1, 10]
Maximum delay (ms) [10, 100]
Minimum availability [0.9, 0.999]

Service req.
Required resource - CPU [1, 10]
Required resource - RAM [1, 100]
Required resource - GPU [100, 1000]
Population size 10
Generations 100

GA
Mutation rate 0.1
Crossover rate 0.8
Model Gemma4:edb
Parameters, Quantization 8B, Q4_K_M
LLM

Temperature 1
Top_k, Top_p 64, 0.95
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