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Abstract: This contribution proposes a new use case of selecting network fault detection algorithm based on energy efficiency analysis.


* * * First Change * * * *
[bookmark: _Toc108086219]5.W	Network algorithm analysis and selection to save energy
[bookmark: _Toc103966501][bookmark: _Toc108086220]5.W.1	Description
Network fault detection and fixing are very important issues in network management. As the levels of network automation is increasing, many AI algorithms are used in 5G system for detecting and identifying fault, as well as generate decisions for solving these problem. The parameters such as complexity, accuracy, running time of each algorithm are different, running of different algorithm will consume different levels of energy. An algorithm which has very high accuracy may need more energy. As these algorithms are very frequently used and energy consumption of these AI running is a great amount, it’s useful to find an algorithm that can balance among different dimensions includes accuracy, power consumption, running time, etc. 
5GC system shall be able to evaluate energy consumption of each algorithm under the same situation when algorithm is involved. For example, algorithm A is involved for network fault positioning and analysis. Network will calculate processing time and energy consumption of algorithm A in a testing environment with configurations on a specific distance and a pre-determined fault. Algorithms for similar purpose can attend the same test for evaluating their energy consumption levels under the same situation. The result can be used to select an algorithm with best balance in accuracy and energy consumption.
NOTE: Selecting of different algorithms requires a comprehensive consideration among different factors such as accuracy, energy consumption level, processing time, etc.
Table 5.y.1 processing time and energy efficiency of algorithm
	
	Processing time (ms)
	Energy consumption (higher grade, higher energy consumption)

	Algorithm A
	0.1
	5

	Algorithm B
	0.1
	4

	Algorithm C
	0.2
	2



[bookmark: _Toc103966502][bookmark: _Toc108086221]5.W.2	Pre-conditions
To solve network problems, 5GC system involve algorithm A, B and C to resolve network fault location and analysis. 5GC system calculate duration and energy consumption of problem solving of algorithm A, B and C in the same condition (e.g. distance = 3km, network fault = physical interface is broken). The result is latency A = 0.1ms, latency B = 0.1ms, latency C = 0.2ms. energy consumption: A>B>C.
[bookmark: _Toc103966503][bookmark: _Toc108086222]5.W.3	Service Flows
1. Operator G received a notification from user that a part of service is down.
2. OAM of Operator G need to detect the fault, there are there algorithms (A, B and C) can solve the problem from past experience.
3a.5G system detect this fault need to be solved in 0.5ms. All three algorithm satisfy the requirement. 5GC select the most energy efficiency algorithm which is algorithm C to solve the problem.
3b. 5G system detect this fault need to be solved in 0.1ms. Only algorithm A and B satisfy the requirement. 5GC select the most energy efficiency algorithm which is algorithm B to solve the problem.
4.Problem is solved and 5G system save energy as much as possible.
[bookmark: _Toc103966504][bookmark: _Toc108086223]5.W.4	Post-conditions
Network fault is located and fixed with lower energy consumption. 
[bookmark: _Toc355779209][bookmark: _Toc354586747][bookmark: _Toc354590106]5.W.5	Existing features partly or fully covering the use case functionality
None.
5.W.6	Potential New Requirements needed to support the use case
[PR 5.W.6-1] The 5G system shall support energy consumption analysis of different network management algorithms, and consider energy efficiency perspective in choosing network management fault detection algorithms.
* * * End of Changes * * * *
