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Abstract: This discussion paper is on how to enhance discovery of Service Hosting Environment in the 5GS
1. Introduction
Service Hosting Environment is widely deployed, which can be applied in many areas, including Smart City, Telemedicine, Intelligent Family, V2X, etc. Service Hosting Environment which are closer to the end user are more likely to be selected to meet localization requirement like low transmit delay.  However, choosing edge server for UE only based on the topological distance between the UE and the Service Hosting Environment does not consider the information about computing resources (including CPU, GPU, FPGA, etc.) in different Service Hosting Environment, which is not good enough for dynamic schedule and global computing resource allocation.2. Discussion
This discussion paper explains why enhancement of discovery of Service Hosting Environment with the information about computing resources in different Service Hosting Environment is required through examples, followed by some proposals as to how the current deficiency could be addressed.
Example 1: smart family
Intelligent Family uses different systems, such as anti-theft monitoring system, intelligent lighting system, home appliance control system, etc. to create a smart home experience. Anti-theft monitoring system monitors the family environment through home cameras, intelligent lighting system analyse the instructions from family members then adjust the lightning, home appliance control system, such as intelligent air conditioners and cooking utensil, regulates indoor temperatures and does the cooking in advance according to the time. In general, these systems need huge computing resources to satisfy massive computing operations, including data processing and model training.

The difference between Intelligent Family scenario and others is the devices in Intelligent Family scenario have the most comprehensive and the most private information about family members. Therefore, Intelligent Family should put privacy protections in a very important place. It is unsafe to upload private information, especially some videos, to the Cloud. To meet requirements in massive computing operations and privacy protections, we can:

· Upload Intelligent Family info to “suitable” Service Hosting Environment;
· “suitable” Service Hosting Environment get trained models from the Cloud, process Intelligent Family info and return decisions and results to devices in different intelligent systems.

The key point is how to choose “suitable” Service Hosting Environment. When massive computing operations are needed, the computing resources in different Service Hosting Environment should be considered. According to the information about computing resources and the topology of each Service Hosting Environment, the Service Hosting Environment which has the shortest total delay is the suitable Service Hosting Environment.

Example 2: V2X
V2X aims to improve the utilization of transportation system and the quality of people's travel. However, how to timely process and deliver huge information has become a bottleneck restricting the development of V2X. To ensure traffic safety, the information collected by vehicles and road sensors must be handled within milliseconds, which puts a high demand on the network delay. There are numerous autonomous vehicles the data produced by each vehicle is 4T per day. Uploading all data to the Cloud will lead to network failures. Besides, V2X services have various requirements in bandwidth and delay: entertainment applications should have 10-100Mbit/s bandwidth and at most 500ms delay, traffic safety driving applications should have 20-100ms delay, fully automatic driving applications should have at least 100Mbit/s bandwidth and 1-10ms delay.

Due to the large bandwidth and low delay, existing technologies cannot meet V2X service’s needs. The edge computing technology applied in V2X needs the information about computing resources in different Service Hosting Environment so that the Service Hosting Environment which has the shortest total delay can be chosen as the serving Service Hosting Environment where traffic safety driving applications and fully automatic driving applications are deployed.

Observations: 

5GC specifications support Service Hosting Environment discovering for UE only based on the topological distance between the UE and the Service Hosting Environment does not consider the information about computing resources in different Service Hosting Environment, which is not good enough for dynamic schedule and global computing resource allocation. 
Considering not only the network topology but also the information about computing resources in different Service Hosting Environment is beneficial to enhance discovery of Service Hosting Environment. The information about computing resources in different Service Hosting Environment shows the amount of computing resources in each Service Hosting Environment. For the same service, the more available computing resources in the Service Hosting Environment, the faster this Service Hosting Environment process data, i.e., more available computing resources in the Service Hosting Environment represents less processing delay. Meanwhile, closer topological distance between the UE and the Service Hosting Environment represents less transmit delay. For shortest total delay (total delay = transmit delay + process delay), the optimum Service Hosting Environment should have sufficient computing resources and near (not nearest) topology. Thus, the information about computing resources in different Service Hosting Environment is helpful for 5G network to discover suitable Service Hosting Environment for different applications and beneficial for dynamic schedule and global computing resource allocation.
2. Conclusion and proposal(s)
Based on the example use cases and the observations about the enhancement on discovery of Service Hosting Environment with the information about computing resources in different edge servers, we conclude that 

· The current discovery of Service Hosting Environment is insufficient;
· The information about computing resources in different Service Hosting Environment cannot be used to choose the serving Service Hosting Environment which has the shortest total delay.
We suggest that 5GS can utilize the information about computing resources in different Service Hosting Environment to perform Service Hosting Environment discovery.

The information about computing resources in different Service Hosting Environment shows the amount of computing resources in each Service Hosting Environment. The Service Hosting Environment which has more available computing resources needs less time to process data. However, the orchestration and management of computing resources in different Service Hosting Environment (controlled by operators) are expected to be specified in SA5 or ETSI ISG NFV. [image: image1.png]
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